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ABSTRACT
Background and Objectives: Diabetes Mellitus is a multifaceted metabolic disease that can have devastating
effects on multiple organs in the body and in the long run with micro and macro vascular complications that
cause significant morbidity and mortality. Cognitive dysfunctions and impaired memory are commonly seen
in patients with T2DM. The present study was to investigate cognitive function i.e. various domains of Memory
of newly diagnosed patients with type 2 diabetes mellitus and to study the effects of short term structured
exercise therapy of eight weeks would improve various domains of memory in diagnosed patients with type
2 diabetes mellitus of age group 20-45 years.
Methods: 30 patients with newly diagnosed T2DM were enrolled in Diabetic control group. The structured
exercise therapy was given to diabetic group after measuring baseline parameters. 30 normal healthy sex
and age matched healthy control were enrolled under normal control group. HbAIc, BMI, and various domains
of memory functions were measured.
Results: Patients on Interventional therapy showed statistically significant improvement in attention and
concentration (p< 0.001), Immediate recall (p < 0.05), verbal retention for similar pairs (p < 0.05), and visual
retention (p < 0.05)
Interpretation and Conclusion: Exercise therapy along with dietary control and anti-diabetic medication
will have a positive influence on various domains of memory functions.
Keywords: Memory, PGIMS, Structured Exercise Therapy.

INTRODUCTION
Diabetes Mellitus is a multifaceted
metabolic disease that can have devastating
effects on multiple organs in the body. The
venomous effects of diabetes on the retina,
renal, cardiovascular,
and peripheral
nervous systems are now extensively
recognized.1A lesser amount of attention has
been given to the effect of diabetes on
cognitive function.
The association between Type 2
diabetes is with desecration of memory,
executive
functions
and
informationprocessing speed is reported in various
papers.2-3 There have been a number of
studies suggesting association of diabetes
and for cognitive dysfunction and revealed
that diabetes is independent risk factor for
neurological disorders.4-5 But very less
amount of literature is available to
understand the stage of diabetes at which
declining in the cognitive functions starts
and how they progress over time. However,

type 2 diabetes classically develops
insidiously and may often be undiagnosed in
the early stages. Thus, cognitive decrements
may start to develop years before the actual
diagnosis, may be in the pre-diabetes stages.
The clear and detailed neuropsychological
data on the early stage of type 2 diabetes are
not yet available. The enormous amount of
literature is available suggesting the positive
beneficial effect of physical activity on the
functions of brain.6 However, the sedentary
lifestyle that encompass modern society has
taken precedence over the necessity for a
physically active lifestyle. The impact of
inactivity on progression of disease has been
now the focus to a great extent. Evidence
suggests that physical activity and exercise
can to some extent lower the risk of adverse
outcomes associated with advancing age.7-9
Physical activity augments the
cognitive performance and reinforces the
imperative for exercise therapy interventions
with the outcome of promoting health and
productivity.
Despite
the
fact
of
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accumulating evidence supporting the
effects of exercise therapy in T2DM elderly
patients, there is limited evidence in adults
to suggest that regular aerobic exercise can
augment
upon
Memory
parameters.
Therefore, the aim of the present study was
to investigate cognitive function i.e various
domains of Memory of newly diagnosed
patients with type 2 diabetes mellitus and to
study the effects of short term structured
exercise therapy of eight weeks would
improve various domains of memory in
diagnosed patients with type 2 diabetes
mellitus of age group 20-45 years with
cognitive decline by using memory scale of
PGI battery which is conveniently applied to
the Indian population.

IV.
V.
VI.

Exclusion Criteria:
I.

Objectives:
II.
1. To study the various
mentioned
domains of memory in diagnosed
patients with type 2 diabetes mellitus
2. To study the effects of structured
exercise
therapy
on
various
mentioned domains of memory in
adults with T2DM.
MATERIALS AND METHODOLOGY
The study was undertaken by Dept.
of Physiology, J.N Medical College, KLE
University, Belgaum. Thirty patients aged
20-45 years, with newly diagnosed T2DM
(Duration less than one year) attending
Medicine OPD KLE’s Dr Prabhakar Kore
Hospital and Research Centre were enrolled
as Diabetic Control group . Thirty sex, age
and mean education level matched healthy
subjects were enrolled as controls. All
enrolled subjects were invited for in-person
assessment, where informed consent was
obtained, followed by a history and physical
examination.
Study Design: A Pre-Post Interventional
Study
Inclusion Criteria:
I.
II.
III.

All the patients of age group 20-45
years.
Patients treated with only diet and
oral anti-diabetic drugs.
Subjects who, based on their
medically assessed health status and

physical characteristic, will be
enrolled to perform a physical
training program designed with ADA
guidelines.
Minimum educational qualification
up to fifth year of schooling.
Patients who can read and write
Kannada or Marathi or Hindi or
English.
Patients who will be willing to be
enrolled for the study and who will
give the written informed consent
after receiving information about the
study objective.

III.
IV.
V.
VI.
VII.
VIII.

Subject with history of Diabetes more
than a year.
Known vascular complication of
diabetes, such as coronary artery
disease,
stroke,
nephropathy,
retinopathy, and polyneuropathy
which, in the investigators judgment,
may have comprised the physical
integrity of the patient.
Other chronic diseases restricting
physical activity.
With peripheral Vascular Diseases.
Smokers and Alcoholics.
Any psychiatric history
Juvenile Diabetes
Subjects with prior regimen of
physical exercise

Logistics of the administration of the
various memory tests to evaluate the verbal
and nonverbal memory functions were
organized.
Exercise Protocol: The interventional therapy
was administered to the Diabetic group after
obtaining baseline parameters which consists
of 8 weeks of the individually designed exercise
program of regular exercise consisting of
aerobic and resistance exercises. The aerobic
exercise is 30 min of activity 5 days/week,
duration at an intensity of 70–80% of their
individualized maximum heart rate and with no
gap of more than 2 consecutive days without
physical activity.
Resistance exercise
performed 3 times a week targeting all major
muscle groups, progress to 3 sets of 8-10
repetitions at a weight that can’t be lifted more
than 8-10 times. All patients were provided
with detailed instruction booklets describing
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each
resistance
training
exercise
and
appropriate
equipment’s
(dumbbells)
to
perform resistance training. Participants were
also instructed to complete weekly training
diaries and were instructed to attend the
research laboratory weekly once to perform the
home-based training so that technique and
progression could be monitored. 10-11
Parameters Assessed:
1. Height was measured by Commercial
stadiometer. The participant will be made
to stand erect with bare foot on the floor
board of the stadiometer with his or her
back to the vertical backboard of the
stadiometer.
2. Weight (kg) was recorded by Digital
Weighing Scale (seca), barefoot and with
light clothes.
3. BMI: The BMI of each subject was
calculated by dividing her body weight in
kilograms by the square of her height in
metres. The categorization of the BMI was
done according to the BMI criteria for the
Indian population. 12
BMI ≤18.49 kg/m2, underweight; BMI
18.5–22.99 kg/m2, normal weight, BMI
≥23 kg/m2 overweight or obese.
4. HbA1c:
was
measured
using
a
commercially available test kit according
to the manufacturer's recommendations
and also with a laboratory method (Ion
Exchange Resin method) using a semiauto analyzer.13
5. Tests for memory: The PGI memory scale
(PGIMS) was employed to assess memory
function of patients.
It provides a
comprehensive scale to measure verbal
and nonverbal memories on the basis of
neurological theory; very short term,
short term and long term memories on
basis of experimental evidences and
remote, recent and immediate memories
on basis of clinical practice of evaluation
of memory. The PGIMS consists of 10
subtests.14 Each subtest has maximum
score of 6, 5, 9, 15, 10, 12, 5, 15, 13, and
10, respectively. The total score is 100.
These tests measure different aspects of
memory and employ different methods of
recall. Scores are allotted as per the
correct responses given by the patient.

The various domain of memory tests are as
follows:
1. Remote memory: It comprises of six
simple questions relating to personal and
current information.
2. Current memory: It consists of five
questions that assess the patient's ability
to recall information and events in the
recent past.
3. Mental balance: This test gives an idea of
balance over one's mental functioning.
The learned materials (alphabet and
numbers) were recalled in backward and
forward series.
4. Attention
and
concentration:
This
function was evaluated by the test of digit
span forward and backward repetition.
5. Delayed recall: In this test, the
investigator reads out the names of
common objects (two series of five each)
at a uniform interval. The patient was
instructed to recall the same after one
minute and score of correct recall
recorded.
6. Immediate recall: This test included
sequential reproduction of the sentence in
verbatim. Patient was asked to recall the
sentences immediately.
7. Verbal retention for similar pairs: A series
of similar associative pairs of words were
administered to the patient. Patient was
asked to mention the associate words in
response to the stimulus word.
8. Verbal retention for dissimilar pairs: It is
similar to the previous test. However, the
associate pair of words was unrelated and
dissimilar. Patients were allowed up to
three trials in the test.
9. Visual retention: In this test, the
investigator
displayed
some
cards
containing geometrical figure. Each card
was shown for 15 s and after 30 s patient
instructed to reproduce the drawing from
memory. No time limit was set for this
test. Correct reproductions of figures were
scored.
10. Recognition: In this test, the investigator
showed a card containing common
objects. The patient was allowed to
observe this card for 30 s. Two minutes
later a second card containing another set
of pictures having some picture appeared
in first card shown to the patient. Patient
was asked to identify and name the
picture that appeared in both the cards.
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Correct responses were recorded and
scores allotted accordingly.

mean ± Standard Deviation values between
the groups by using the Students‘t’ test; p
values < 0.05 were taken as the level of
significance.

Statistical Analysis: The data was
summarized to test the difference in the
RESULTS:

Table 1: Socio-demographic profile
NC

DC (Baseline)

DC (At end of 8 weeks)

P value

Gender:
Males:
Females:

16
14

12
18

12
18

NS
NS

Age
BMI

35.3±4.24
24.6±3.05

35.6±3.72
30.1±2.67

35.6±3.72
25.8±2.44

NS
Significant

HbAIc

4.9±3.8

5.9±45

5.7±0.37

Not Significant

Values are expressed as mean ±SD and p value <0.001, was taken as significant.
In this study, there were 40% males
and 60% females in Diabetic group with
mean age of 35.6±3.72.The Basal Metabolic
Index was significantly on the higher side as
compared to normal control and the
statistical significant improvement was

observed after interventional therapy. No
statistical significant improvement has been
observed between the groups but it’s in
normal range which shows the good control
of diabetes.

Table 2: Effect of Interventional Therapy on PGI memory scale
S.no
1
2
3
4.

Sub Test
Remote memory
Recent memory
Mental balance
Attention
and
concentration
Immediate Recall

NC
6.0 ± 0.0
4.9 ± 0.01
8.4 ± .50
13.4 ± 1.45

DC (Baseline)
6.0 ± 0.0
4.9 ± 0.01
6.3 ± 0.96
8.5 ± 1.19

At the end of 8 weeks
6.0 ± 0.0
4.9 ± 0.01
6.3 ± 0.96
10.6 ± 1.29

p value
NS
NS
NS
Significant

11.2 ±0.88

9.1 ±0.11

10.3 ±0.14

Significant

9.5 ±7.7
4.8 ± 0.37

9.4 ±6.42
4.8 ± 0.77

9.4 ±1.0
4.8 ± 0.34

NS
NS

13.8 ± 1.37

10.1 ± 1.53

10.7±1.25

NS

9.

Delayed Recall
Verbal
retention
for similar pairs
Verbal
retention
for dissimilar pairs
Visual retention

12.1 ± 1.01

9.7 ± 1.10

10.1±1.01

Significant

10.

Recognition

10 ± 0

8.3± 1.40

9.1±0.80

NS

5.
6.
7.
8.

Patients on Interventional therapy showed
statistically significant improvement in
attention and concentration (p< 0.001),
Immediate recall (p < 0.05), verbal retention
for similar pairs (p < 0.05), and visual
retention (p < 0.05)
DISCUSSION
Diabetes mellitus in an endocrine
disorder
associated
with
cognitive
dysfunction and literature revealed that
diabetes causes detrimental effect on a range
of cognitive functions which is reported in
battery of papers. Cognitive functions are

defined as brains ability to acquire process,
integrate, store, and retrieve information.
Memory is highly complex phenomenon and
a subjects matter of many biological and
behavioral sciences. Memory is generally
believed to be function of temporal lobe of
the cortex.15 Impairment of memory is one of
the significant finding reported both with
hyperglycemia and hypoglycemia in series of
papers. In the present study, there is
decrease in attention and concentration,
immediate recall, verbal retention and visual
retention in Diabetic group as compared to
normal control group. The prime finding of
our study showed the statistically significant

Indian Journal of Clinical Anatomy and Physiology, January – March, 2(1), 31-36

34

Kaur et. al.

Short-Term Effects Of Structured Exercise Therapy On Memory…

improvement in these domains of memory
after the administration of interventional
therapy i.e structured exercise therapy.
The
study
by
Stewart
and
Vandenberg, have reported the decrease in
memory functions, executive functions, and
information processing speed in diabetic
population.16-17
Various
studies
have
documented a negative relationship between
glycated hemoglobin and cognition in both
type 1 and type 2 Diabetes mellitus.18-19
Magnetic resonance imaging studies have
establish that the decling of cognitive
functions in diabetic patients are associated
with modest brain atrophy and vascular
lesions.20
Animal
studies
have
reported
increase hippocampal levels of BDNF during
exercise on a running wheel, which is very
important for synaptic plasticity, learning
and
memory21
and
also
improved
performance on Morris water maze, a task
involves spatial learning and memory.22
Increase in levels of neurotrophins and
growth
factors,
which
promotes
neurogenesis, synaptic plasticity, and
vascular functions and enhances learning
and memory, are also reported with the
exercise.21 The beneficial effects of acute and
intermediate exercises on respond speed are
reported in study by Mc Morris.23 Studies
have also reported differences in cognitive
functions during and after exercise between
different modes of exercise and these
changes could be explained by changes in
cerebral blood flow.24
Pagliari in his study observed the
increased levels of catecholamine’s in
exercising
rats
and
explained
the
physiological basis of enhanced cognitive
functions is increase amount of release of
Catecholamine’s
in
central
nervous
system.25 Neuroimaging studies revealed the
enhanced functioning of cortical regions
with exercise therapy.26
The study by Krick et.al has reported
that the hippocampus shrinks during the
late adulthood leading to impaired memory
and increased risk of dementia. The physical

activity training increases hippocampal
perfusion.
The
authors
have
also
demonstrated that increased hippocampal
volume is associated with greater serum
levels of BDNF, which is mediator of
neurogenesis in the dentate gyrus and hence
enhances cognition and memory.27 Aerobic
exercise
promotes
neurogenesis
by
increasing the production of neurotrophic
factors such as brain-derived neurotrophic
factor and Insulin-like growth factor 1.28
CONCLUSIONS
Memory decrements can be found in
early stages of type 2 diabetes mellitus and
integrated approach of structured exercise
therapy delays the memory deficits and also
improves cognitive functions such as remote
memory, mental balance, attention and
concentration, delayed and immediate
recall, verbal retention and recognition tests.
Our findings have implication for diabetes
education and self-management.
Limitation of our study:
1. The magnitude for the difference in
cognition between the diabetic and
control groups found in our study is
small
compared
reflecting
the
moderately short duration of diabetes in
our population.
2. We could not confirm relationship
between glycated hemoglobin and
memory impairment possibly because of
relatively strict metabolic control in our
diabetic population.
Strength of our study: is the measurement
of various domains of memory in the early
stage of the disease. Previous studies
focused mainly on patients with longer
diabetes duration. This study gives more
information on early decrements of various
domains of memory and improvement was
observed with structured exercise therapy.
Recommendations: Finally, we provide
recommendations for capitalize on the longterm benefits of structured exercise therapy
on memory in patients with newly diagnosed
type 2 diabetes mellitus.
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Abstract
The current review integrates findings of published data which provides a comprehensive
summary of the neuropsychological assessments conducted and have assessed the patients
with type 2 diabetes mellitus (T2DM) for cognitive function. There is a convincing evidence
of increased prevalence of T2DM in inactive individuals and cognitive deficits due to poorer
control and inappropriate management of the T2DM. Exercise therapy has beneficial effects on
improving glycemic control, cardiovascular risk profile, body composition, cardiorespiratory
fitness, physical functioning, cognitive functions, and the well‑being of patients with T2DM.
Key Words: Cognition, Exercise, Neuropsychology, Type 2 diabetes mellitus

Introduction
The prevalence of diabetes is rapidly rising all over the
globe at an alarming rate due to population growth,
aging, urbanization, and an increase of obesity and
physical inactivity.[1] Over the past 30 years, the status
of diabetes has changed from being considered as a mild
disorder of the elderly to one of the major causes of
morbidity and mortality affecting the youth and middle
aged people.[2] The International Diabetes Federation
estimates the total number of diabetic subjects to be
around 61.3 million in 2011 in India and this is further
set to rise to 101.2 million by the year 2030.[3] In
virtually all populations, higher fat diets and decreased
physical activity and sedentary occupational habits have
accompanied the process of modernization, which has
resulted in the doubling of the prevalence of obesity
and type 2 diabetes mellitus (T2DM) in less than a
generation.[4]
A less addressed not as well recognized complication of
diabetes is cognitive dysfunction. Patients with diabetes
mellitus have been found to have cognitive deficits that
can be attributed to their disease. Both hypoglycemia
and hyperglycemia have been implicated as causes of
cognitive dysfunction. Mild to moderate impairments
of cognitive functioning has been reported both in
patients with T1DM and T2DM.[5,6] Exercise has been
considered a cornerstone of diabetes management, along

6

with diet and medication. However, high‑quality evidence
on the importance of exercise and fitness in diabetes was
lacking until recent years. This paper tried to review the
possible mechanism of cognitive dysfunction and impact
of exercise therapy on cognitive functions in patients
with T2DM.

Diabetes and Cognition
There have been a number of studies suggesting an
association of diabetes and for cognitive dysfunction
and revealed that diabetes is an independent risk factor
for neurological disorders. However, many of these
studies were cross‑sectional and were thus unable to
provide estimates of diabetes as a risk factor for cognitive
dysfunction.[7-9]
Bruce[10] found that 17.5% of elderly patients with
T2DM had moderate to severe deficits in activities
of daily living, 11.3% had cognitive impairment, and
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14.2% had depression.[10] These findings are supported
by previous reviews of the available longitudinal
studies.[7,8] Framingham study also supported the
above statements. In his study 2,123 subjects aged
55–88 completed a neuropsychological test battery and
reported people with diabetes status were more likely to
achieve scores below the 25th percentile on most tests
than non‑diabetic individuals.[11]
The diabetes control and complications trail was a
long‑term study, which followed up diabetic patients
for about 18 years reported the association between
glycemic control and cognitive dysfunction such
as a decrease in motor speed and psychomotor
efficiency.[12,13] The action to control cardiovascular
risk in diabetes‑memory in diabetes trail also observed
the decline in cognitive functions and reported a 0.14
point drop in mini‑mental state examination score for
each 1% increase in hemoglobin A1c.[14] Few studies
have suggested an increased incidence of Alzheimer’s
disease and increased the incidence of vascular
dementia.[15,16]
Cukierman, concluded that people with diabetes had
a 1.2–1.5‑fold greater change over time in measures
of cognitive functioning and that the odds of future
dementia were increased 1.6‑fold.[14] In addition, the
risk of cognitive decline was greater for those who
had a longer duration of diabetes and for those who
were not on treatment.[17,18] Sinclair, observed that
subjects with mini‑mental status exam scores <23
fared worse on measures of self‑care and ability to
perform activities of daily living. Patients with diabetes
have been found to have slower walking speed, lack of
balance, and increased falls but whether the cerebral
effects of diabetes contributed to these abnormalities
is debatable.[19,20]
Few studies have explained number of possibilities
showing the association between diabetes and cognitive
decline. Hyperglycemia results in neuronal changes
to the formation of the advanced glycosylated end
product. It is postulated that hyperglycemia leads
to neuronal and vascular damage as it caused high
osmotic stress, enhanced oxidative phosphorylation
and increased the level of glutamate, altogether causes
neuronal damage. The relation between hyperglycemia
and insulin causing cognitive dysfunction is reported
by various cohort studies.[21‑25] The study by Hisayama
reported the findings of the autopsy as enhanced
neurotic plaque formation due to hyperglycemia and
hyperinsulinemia. There are many receptors of insulin
in the hippocampus and cerebral cortex, which are
playing a role in the process of memory. Due to the
Indian Journal of Health Sciences  Jan‑Jun 2015  Vol 8  Issue 1

insufficient action of insulin and down‑regulation, the
Beta ‑amyloid peptide will be accumulated and causes
cognitive dysfunction.[26]
Both prospective and longitudinal studies of cognitive
function have been so plagued by methodological
problems that it is difficult to unequivocally determine
whether patients who experience repeated episodes of
severe hypoglycemia are at risk for permanent brain
injury or intellectual impairment. The relationship
between hypoglycemia and cognitive impairment
remains unclear.[27,28]

Physical Activity and Cognition in
Diabetic Patients
A growing quantity of the literature reveals that
physical activity influences brain function mainly frontal
lobe mediated cognitive process such as planning,
scheduling, and working memory.[29‑31] Electro cortical
activity measured by event‑related brain potentials
have also shown the effects of exercise on cognition
by recording P300. Event‑related brain potentials are
well studies by P300 and provides an indication of
attentional resources allocated to the stimulus. This
attention‑driven neural activity signal is thought
to be generated by multiple brain regions involved
in information processing and memory encoding,
including the frontal lobes, anterior cingulated cortex,
temporal lobe, and parietal cortex.The frontal lobes
mediate tasks that require executive cognitive function
such as planning, scheduling, inhibition, and working
memory.[35] The anterior cingulate cortex is thought to
monitor response conflict. Temporo‑parietal activity is
thought to be associated with attention and subsequent
memory processing, particularly by the hippocampal
formation in the medial temporal lobe.[32-35] Hillman,
in an electrophysiological study of 20 young adults,
recorded P300 amplitude and latency during an
executive cognitive task performed at baseline and
after a single bout of treadmill exercise and shown that
exercise increased allocation of attention and memory
resources at the neuro‑electric level.[36] Other studies
have reported that adults with better physical fitness
have larger P300 amplitudes and shorter P300 latencies.
These studies show the improvement in cognitive
function after exercise. [33-36]
The neuro‑imaging studies have also provided insights
into the effects of physical activity on brain activity
and cognition. Structural magnetic resonance imaging
studies in older adults have revealed that physical fitness
is related to preservation of brain volume.[37] Adults
7
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with better fitness have significantly greater brain
volume in frontal, temporal, and parietal cortices in older
adults with a 6 month regimen of aerobic training.[38]
The study by  Erickson, stated that aerobic fitness not
only had increased hippocampal volume compared but
also had better performance on a task of spatial memory,
a cognitive process sub‑served by the hippocampus.[39]
Pereira, performed a study on adults aged 21–45 years
participated in a 3‑month aerobic exercise regimen
revealed performance on a word recall memory task, the
Rey auditory verbal learning test, along with changes in
regional cerebral blood volume in the hippocampus, was
assessed before and after the exercise training period.[40]
There are two well‑studied molecular mediators that
is, brain‑derived neurotrophic factor (BDNF) and
insulin‑like growth factor‑1 (IGF‑1), which helps in
understanding the effect of exercise on cognition.
Studies in rats and mice have shown that exercise on
running wheel increases hippocampal levels of BDNF,
which is very important for synaptic plasticity, learning,
and memory. Animal studies have shown that exercise
improves performance on the Morris water maze, a task
that involves spatial learning and memory, and that
injection of a drug that blocks BDNF activity in the
hippocampus also blocked the benefit of exercise on the
water maze task.[41-43] In exercising mice, hippocampal
BDNF levels increased immediately after exercise and
remained elevated for several weeks before returning
to baseline levels. Thus, the effects of BDNF on
hippocampal function, learning, and plasticity make it
a potentially important factor in the mediation of the
effects of exercise on cognition.[42] The IGF‑1 provides
trophic support to the brain, both through serum IGF‑1
that crosses the blood‑brain barrier and through IGF‑1
produced locally in the brain.[44] Animal studies have
shown that exercise stimulates uptake of IGF‑1 from
the bloodstream into specific brain areas, including the
hippocampus and that blocking IGF‑1 uptake in the
brain also blocks exercise‑mediated increases in adult
neurogenesis.[45] Animals with decreased IGF‑1 levels
have impaired learning and memory.[45] In humans,
IGF‑1 levels decrease with age, and in older adults,
serum IGF‑1 levels are positively correlated with
cognitive performance.[46] Neurotrophins and growth
factors can promote a cellular environment that supports
cognition by increasing synaptic plasticity, neurogenesis,
and vascular function.[42]
Exercise increases long‑term potentiation in the
hippocampus and lowers the threshold for synaptic
plasticity. Exercise also increases BDNF signaling
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and glutamate‑mediated synaptic transmission and
contributed to the exercise‑induced enhancement of
synaptic plasticity. Additional research has shown
that exercise affects synaptic plasticity through
BDNF‑and IGF‑1‑activated kinase signaling
cascades (e.g., mitogen‑activated protein kinase,
calcium/calmodulin protein kinase II), which in
turn promote transmission at the synapse through
upregulation of synaptic proteins, like synapsin I.[43]
The effect of exercise on BDNF is exerted through the
functions of intracellular signaling system, including
calcium‑calmodulin kinase II and mitogen‑activated
protein kinase which further helps in functioning
of CAMP response element binding protein. It is
been documented that infusion of BDNF enhances
learning.[47]
Aerobic exercise improves the physiological parameters
including glycemic control, fasting blood‑glucose
level, and lipid profile. Moreover, it can restore the
endothelial function and reduces the arterial stiffness,
which is the positive denominator for developing
cardiovascular complications in T2DM. Both insulin
and exercise increase glucose uptake into skeletal muscle
via the glucose transporter from an intracellular to the
cell‑surface.[48]
Resistance exercise leads to the development of proper
glucose control and less insulin resistance among T2DM
Number of studies have documented the potential
effects of resistance training.[49] Various studies have
reported to enhance insulin sensitivity, daily energy
expenditure, and quality of life with resistance exercises.
Furthermore, resistance training has the potential for
increasing muscle strength, lean muscle mass, and bone
mineral density, which could enhance the functional
status and glycemic control. Aerobic exercises have
gained attention to improve neurocognitive functioning.
Cross‑sectional studies have shown that physically
active individuals tend to exhibit better neurocognitive
function relative to inactive individuals. Prospective
observational studies have reported similar findings,
demonstrating that individuals who maintain greater
levels of physical activity show improvements in
neurocognitive function compared to their sedentary
counterparts.[50,51] However, randomized trials have
provided inconsistent results, with some reporting
cognitive gains and others equivocal findings[Figure 1].

Conclusion
Evidence from both animal and human studies supports
the role of physical exercise in modifying metabolic,
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Figure 1: Conceptual model: Showing the possible mechanism of cognitive dysfunction and effect of exercise therapy to improve cognitive
functions in diabetic population

structural, and functional dimensions of the brain and
preserving cognitive performance.
11.
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ABSTRACT
Background: Atherosclerosis and its complications remain the major cause of death
and premature disability. Atherogenesis involves elements of inflammation, a process
that now provides a unifying theme in the pathogenesis of the disease. Anti-platelet
drugs are currently used in the treatment of atherosclerosis and its complications.
Our study evaluated the influence of clopidogrel on acute and sub-acute models of
inflammation in male Wistar rats.
Methods: Male Wistar rats (150-200 g) were divided into three groups, i.e. control,
aspirin and clopidogrel (n=6 animals in each group). The effect of clopidogrel
administered orally on inflammation was studied using acute (carrageenan-induced
rat paw edema) and sub-acute (cotton pellet granuloma and histopathological
examination of grass piths) models. Experiment was conducted according to the
Committee for the Purpose of Control and Supervision on Experiments on Animals
guidelines. Analysis was done using one-way ANOVA followed by post-hoc test of
Dunnets. p<0.05 was considered as statistically significant.
Results: Clopidogrel showed significant inhibition of rat paw edema in acute model
(p<0.01) and granuloma dry weight, in sub-acute model of inflammation when
compared to control (p<0.01). Histopathological examination of grass pith revealed
markedly reduced fibroblasts, granulation tissue, fibrous tissue and collagen in
clopidogrel group when compared to control.
Conclusion: Clopidogrel exhibited a significant anti-inflammatory activity in acute
and sub-acute models of inflammation.
Keywords: Clopidogrel, Aspirin, Carrageenan, Inflammation

INTRODUCTION
The World Health Organization has drawn attention to the
fact that coronary artery disease is our “modern epidemic.”1
Atherosclerosis and its complications remain the major cause
of death and premature disability in developed societies.
In addition, current predictions estimate that by the year
2020 cardiovascular diseases, notably atherosclerosis, will
become the leading global cause of total disease burden.2
Atherogenesis involves elements of inflammation, a process
that now provides a unifying theme in the pathogenesis of
the disease.2-4 Key inflammatory factors in atherothrombosis
include activated endothelial cells, like inflammatory
leukocytes, smooth muscle cells and platelets.4 Platelet
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activation leads to surface expression of P-selectin, which
promotes the formation of platelet - leukocyte complexes,
surface expression of CD-40 ligand and also platelet itself
releases various inflammatory mediators such as platelet
activating factor, platelet factor-4, regulated upon activation
normal T-cell expressed and secreted (RANTES) and tissue
factor. Thus, drugs that simultaneously block thrombotic
occlusion and reduce inflammation may have added benefits
in the treatment of cardiovascular diseases.4
Certain in vitro studies have shown that clopidogrel
suppresses adenosine diphosphate induced expression
of CD-40 ligand on platelet surface, inhibits P-selectin
expression, formation of platelet - leukocyte complexes,
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decreases production of reactive oxygen species, decreases
monocyte expression of tissue factor activity and also
reduces high-sensitivity C-reactive protein (hsCRP) levels,
a sensitive systemic marker of inflammation.4 In view
of paucity of anti-inflammatory studies of clopidogrel,
the present study was planned to evaluate the effect of
clopidogrel on acute and sub-acute models of inflammation
in male Wistar rats.

On the 11 th day, cotton pellets and grass piths were
removed. The grass piths were preserved in 10% formalin
for histopathological studies. The cotton pellets, free from
extraneous tissue were dried overnight at 60°C to note their
dry weight. Mean granuloma dry weight for various groups
was calculated and expressed as mg/100 g body weight.
The percentage inhibition of granuloma dry weight was
calculated using formula:

METHODS

(Wc−Wt)/Wc × 100

Animals used

Where, Wc and Wt are mean granuloma dry weight in control
and treated group respectively.8,9

Carrageenan induced rat paw edema model
Rats were divided into three groups of six each. Group I
(control) received 0.5 ml of 1% gum acacia suspension,
orally; Group II (standard) received aspirin 200 mg/kg
orally in 1% gum acacia suspension and Group III received
clopidogrel 6.75 mg/kg orally in 1% gum acacia suspension.5,6
Aspirin was taken as the standard anti-inflammatory drug.
After 30 mins, aspirin and 2 hrs after clopidogrel
administration, 0.05 ml of 1% w/v carrageenan suspension
was injected into the sub-plantar region of left hind paw.
The paw edema volume was measured with the help of
plethysmograph at 0, ½, 1, 3, 4 and 5 hrs after injecting
carrageenan. The percentage inhibition of paw edema in the
various treated groups was then calculated using the formula:
(Vc−Vt)/Vc × 100
Where, Vc and Vt are mean increase in paw volume in control
and treated group respectively.7
Foreign body induced granuloma method
Rats were divided into three groups of six each.
Under thiopentone anesthesia, each rat was implanted
subcutaneously with two sterile cotton pellets weighing
10 mg each and two sterile grass piths (25 mm × 2 mm)
through a small incision in all rats. Wounds were then
sutured, and animals were caged individually after
recovery from anesthesia. Aseptic precautions were ensured
throughout the experiment. The treatment was started on the
day of implantation and was given for 10 days.8

Statistical analysis
The data for all the groups was expressed as mean±standard
error of the mean and were analyzed by one-way analysis of
variance followed by Dunnet’s test using Graph pad prism
software and p<0.05 was considered statistically significant.
RESULTS
In the present study, anti-platelet drug clopidogrel, in the
therapeutic equivalent dose, was investigated for its possible
anti-inflammatory activity, in acute and sub-acute models of
inflammation in male Wistar rats.
Carrageenan induced acute inflammation
The edema volume in milliliters (ml), as measured by
mercury displacement using a plethysmograph, for control
group at ½ h, 1 hr, 3 hrs, 4 hrs, and 5 hrs, was 1.167±0.04,
0.85±0.01, 0.82±0.02, 0.89±0.01 and 0.89±0.01 (Table 1)
respectively, while the corresponding mean volumes
in aspirin (200 mg/kg) treated group was 1.033±0.06,
0.77±0.02, 0.34±0.01, 0.30±0.01 and 0.25±0.01 respectively
(Table 1 and Figure 1), with percentage inhibition 12%,
10%, 58.53%, 66.29% and 71.9% respectively indicating
significant (p<0.01) anti-inflammatory activity of aspirin
(Table 1 and Figure 2).
Control

1.4

Aspirin

1.2
Paw Edema volume

A total of 18 male Wistar rats (150-200 g) were used for the
present study. They were fed with standard pellet diet and
water ad libitum. All animals were acclimatized for 1 week
before the experiment session. All experiments were done
following the guidelines of Committee for the Purpose of
Control and Supervision of Experiments on Animals. Acute
inflammation was produced by injecting carrageenan in
the hind paw of Wistar rats and sub-acute inflammation
by implanting foreign body (cotton pellets and grass piths)
subcutaneously as described below.

Clopidogrel

1

0.8
0.6
**

0.4

**

0.2

**

**

** **

** **

3 hour

4 hour

5 hour

0
half hour
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Time after injection of Carrageenan

Figure 1: Effect of various treatments on carrageenaninduced paw edema in male Wistar rats. *p<0.05,
**p<0.01.
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Table 1: Effect of various treatments on carrageenan induced paw edema of male Wistar rats.
Time after
carragee-nan
injection
½ hr
1 hr
3 hrs
4 hrs
5 hrs

Control
group paw
edema in ml
(mean±SEM)
1.17±0.04
0.85±0.01
0.82±0.02
0.89±0.01
0.89±0.01

Aspirin group
Paw edema
Percentage
in ml
inhibition
(mean±SEM)
(%)
1.03±0.06
12.0
0.77±0.02**
10.0
0.34±0.01**
58.53
0.30±0.01**
66.29
0.25±0.01**
71.91

Clopidogrel group
Paw edema
Percentage
in ml
inhibition
(mean±SEM)
(%)
1.06±0.02
10.0
0.72±0.02**
15.29
0.28±0.01**
65.85
0.26±0.01**
70.78
0.21±0.01**
76.40

ANOVA result
p value

>0.05
<0.001
<0.0001
<0.0001
<0.0001

Post-hoc analysis by Dunnet’s test: *p< 0.05, **p<0.01. SEM: Standard error of mean

The edema volume in ml in clopidogrel treated group
(6.75 mg/kg) at ½ hr, 1 hr, 3 hrs, 4 hrs, and 5 hrs was
1.058±0.015, 0.72±0.02, 0.28±0.01, 0.26±0.01 and 0.21±0.01
respectively (Table 1 and Figure 1) with percentage inhibition
10%, 15.29%, 65.85%, 70.78% and 76.40% respectively
suggesting significant inhibition of paw edema (p<0.01),
indicating anti-inflammatory activity (Table 1 and Figure 2).
The above results clearly indicate the anti-inflammatory
activity of clopidogrel in acute model of inflammation.
Sub-acute inflammation (foreign body induced granuloma
method)

Table 2: Effect of various treatments on granuloma
dry weight in sub-acute model.
Drug
treatment

Mean granuloma
dry weight mg
(mean±SEM)
22.83±1.138
15±0.81**
11.17±0.16**

Control
Aspirin
Clopidogrel

Percentage
inhibition
34.29
51.07

Post-hoc analysis by Dunnet’s test: *p<0.05, **p<0.01.
SEM: Standard error of mean
Aspirin

Percentage inhibition (%)

The mean granuloma dry weight of cotton pellet in control
group was 22.83±1.138, while in aspirin-treated group, it
was significantly decreased (p<0.01) with the mean value
of 15±0.81 and percentage inhibition of 34.29%. Similarly,
clopidogrel treated group exhibited decreased granuloma
weight (p<0.01) with mean value of 11.17±0.16 with
percentage inhibition of 51.07% (Table 2 and Figure 3).

80

Clopidogrel

70
60
50
40
30
20
10
0
1/2 hour

DISCUSSION
In the present study, the effect of clopidogrel on inflammation
was studied using inhibition of carrageenan-induced
inflammation model which is one of the most feasible
methods to screen anti-inflammatory agents. Carrageenaninduced inflammation is a useful experimental model
of acute inflammation for detecting orally active antiinflammatory agents. Granuloma formation method was first
described by D’Arcy et al. 1960 wherein, sterilized cotton
pellets weighing 7-10 mg are implanted subcutaneously, in
male albino rats, under anesthesia. Treatment is given daily
throughout the study. The granulomas are dissected out on

1 hour

3 hour

4 hour

5 hour

Figure 2: Percentage inhibition of rat paw edema in
acute model
30
Control
25
Mean granuloma dry weight (mg)

The anti-inflammatory activity of clopidogrel as observed in
both, acute and sub-acute studies was further confirmed by
histopathological studies. The sections of grass pith when
stained with hematoxylin and eosin showed abundant fibrous
tissue in the control group, but revealed reduced number of
fibroblasts, decreased granulation tissue, collagen content
and fibrous tissue in aspirin and clopidogrel treated groups
(Figures 4a-c).

Aspirin
Clopidogrel

20

15

10
**
**

5

0
Control

Aspirin

Clopidogrel

Figure 3: Effect of clopidogrel on granuloma dry
weight in subacute model. *p<0.05, **p<0.01.
the 5th day for quantification. The cotton pellets are weighed
after overnight drying at 60°C.9
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a

b

c

Figure 4: Photomicrographs of grass pith with granulation tissue (a) Control group, (b) aspirin group,
(c) Clopidogrel group, G: Granulation tissue, F: Fibrous tissue. Note: As compared to control group, aspirin and
clopidogrel group showed decreased number of fibroblasts, decreased granulation tissue, collagen content, and
fibrous tissue. (Hematoxylin and eosin stain - ×10).

However, the technique has been suitably modified using
another suitable form of foreign bodies like grass piths,
plastic rods, etc. and prolonging the study for 10 days.10 The
grass piths are immersed in 10% formalin for subsequent
microscopic studies.
Results of the present study clearly indicate that clopidogrel
showed significant anti-inflammatory activity when
compared with control in acute and sub-acute models
of inflammation. In vitro studies have shown that, antiinflammatory activity of clopidogrel can be attributed
to its potential to inhibit the production of monocyte
chemoattractant protein-1, macrophage inflammatory
protein-1α, hsCRP, RANTES, matrix metalloproteinase-9,
vascular cell adhesion molecule-1, reactive oxygen species
and decreases monocyte expression of tissue factor
activity.4,11-14

that inflammation contributes to the development of
atherosclerosis and its complications. 3,15 Use of antiplatelet drugs in the treatment of atherosclerosis and its
complications can reduce the inflammatory complications,
by virtue of their anti-inflammatory activity, in addition to
their anti-platelet activity.
CONCLUSION
Our study result shows that clopidogrel suppresses
the carrageenan - induced paw edema and granuloma
formation, thereby acts as an anti-inflammatory agent. This
may be due to inhibition of mediators of inflammation.
But these findings need to be verified by further clinical
studies.
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ABSTRACT Background: There is strong support for the role of teacher feedback in the formative assessment in
literature. Objective structured practical examination(OSPE) has been used effectively as a tool of assessment. However, its role has usually been limited to one of the low stakes examination. Thus there is a need to increase the utility of OSPE as teaching tool and to evaluate its effectiveness.
Objectives: 1.To integrate an element of constructive feedback in to the existing OSPE, converting it in to objective
structured practical assessment and feedback 2. To assess the effectiveness of OSPAF as a teaching tool in terms of
student performance.
Methods: Randomly selected batches of students were given feedback after the assessment task and the effectiveness of the feedback was assessed by comparing the pre-test and post- test marks of student group who had been
given feedback and those who had not been given feedback . Questionnaire and focused group discussions were
used to get feedback from the students and faculty .
Results: Though there was a postive response from the students and the faculty regarding the OSPAF, there was no
statistically significant improvement in the performance among the students who had been given feedback( p=0.551
and 0.886)
Conclusion: OSPAF was a tool a good teaching tool as seen as response from students and faculty. However the significant change in the performance of the students could not be proved in the present study.

Introduction:
For long assessment has been viewed primarily as a means
of measuring student learning for accountability purposes.
However, recently, there has been a call for a balanced assessment systems which can be used to advance learning
in addition to measuring student learning for accountability
decisions 1.
Feedback is one of the most powerful influences on learning. There is strong support for the role of teacher feedback in the formative assessment in literature. The constructive feedback where in the students are informed
about the task at hand and how to perform it more effectively has a higher effect size as compared to feedback
given in the form of just grades or marks2.
OSCE and OSPE, as described by Harden and group as
an innovation, is now one of the tool of assessment which
has stood the test of time.3,4It has conventionally been
used , most of the medical colleges in India have limited
its role as one of the tools for assessment in low stakes
examination 4. Researchers both from India and abroad
have modified OSPE/OSCE as teaching tools and have
reported positive elements such as efficient use of resources in addition to its educational impact 5,6,7. However
not many studies have exactly quantified the change seen
after adapting tool as a teaching tool. Thus, the present
study was conducted to integrate an element of feedback

in to the existing OSPE converting it into OSPAF and study
the effectiveness of OSPE as a teaching tool in terms of
student performance. The conceptual framework used
for the study was Margaret Heritage’s “Formative Assessment Model” 8,9 . The operational elements of this model
include eliciting evidence of learning, interpreting the evidence, identifying the gap, providing the feedback, planning instructional modifications and learning progression.
The OSPE conducted in the present setting provides opportunity for 1) assessment : for eliciting the evidence of
learning, 2): the interpretation of the results result in identification of gap, 3) To provide feedback and 4) help in
modification of learning by students and also for the
change in instructional modifications for faculty.
Objectives:
To integrate an element of constructive feedback in to the
existing OSPE, converting it in to OSPAF((objective structured practical assessment and feedback)
To assess the effectiveness of OSPAF as a teaching tool in
terms of students performance.
Materials and methods:
The present study was a control trial conducted during the
period March 2013 to February 2014. All the students admitted to Phase II of MBBS during the year 2013 -14 were
included in the study. According to the regular evaluation
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protocol for internal assessment examinations, OSPE was
conducted in the second term of phase II course. 145 students were divided in to five batches, each batch comprising of 27-30 students. Of these, 3 batches were selected
randomly for giving the feedback and were called “feed
back” group.Other two batches were not given feedback
and were called “no feed back” group. Informed consent
was obtained from all the students who participated in the
study. Ethical clearance was obtained from the Institutional
Ethical Review committee (IERC). Confidentiality was maintained throughout the study period and beyond.

less than those in the pre-test. (p=0.551 and 0.886 for
"feedback" and "no feedback" group respectively) (Table2)

Ten stations for the OSPE were chosen after consultation with
all the teaching faculty of the department and were arranged
as per the routine evaluation protocol which included two procedure stations and eight response stations. Time allocated for
each station was 5minutes. Checklist was prepared for all the
stations and the students were assessed using the checklist.
Feedback was given at the end of each station for those students who were included in the “feedback” group after assessing and rating their performance. The raters were trained prior
for giving feedback. The students in the “feed back” group
were instructed not to disclose any information to the remaining students. The scores in the OSPE was taken as “Pre-test”
scores .

There was no statistically significant correlation of pretest
marks of the “no feedback group” with the scores obtained in the prelimnary examination. However the post
test marks of the “no feedback” showed a significant positive correlation with the preliminary examination scores( r=
0.513;p=0.004).(Table 4)

Another session OSPE(which was not a part of routine examination protocol) was conducted 3 months after the
Pre-test and scores were recorded as post test scores. This
was also conducted in the same pattern as the first with
the same stations . The students in the “no feedback” were
given feedback in this session after the assessment process.
Feedback was taken from the students at the end of the
second session from all the students by a focused group
discussion and questionnaire with a rating on three point
scale. Feedback from the faculty was obtained by a focused group discussion.
The scores obtained in the pretest and post test by both
the groups were compared with the scores obtained in the
summative practical examination which was conducted after about two months from the post test.
Statistical Analysis:
Student t-test was used to compare the scores between
the two groups in the pre-test and post test. Paired t-test
was used to see the difference in the scores in pre and
post test within the groups. The responses in the feedback questionnaire were presented as rates and percentages. Pearson’s correlation was done to see the correlation
between the scores in pretest and post test of both the
groups with the summative examination scores.
Results:
Of the total 145 students , 87 were included in the “feedback” group and 58 were included in the “no feedback” group.19 of the “feedback” group and 13 of the
“no feedback” group remained absent for the post test.
One student of the “no feedback” group was absent for
the pre-test. The students who were absent for either test
were not considered for analysis.
The mean scores in the “no feedback” were better than
the scores in the “feedback” group in both pre-test and
post test (p=<0.001 and .005 respectively). (Table1)
There was no significant difference in the post test scores
of both the groups. In fact the scores in the post test were
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There was statistically significant difference in the scores obtained in prelimnary examinations by both the groups.( Table 3)
There was significant postive correlation between the
scores obtained in the pre-test and prelimnary examination
scores( r=0.43: p=0.001) by the feedback group. However
no significant correlation was of the post test scores and
the prelimnary examination.( Table 4)

The feedback form in the form of questionnaire was answered by 108 students. There was a overall positive response towards use of OSPE as a assessment tool as its
utility as a teaching tool. Majority of them agreed that
OSPAF could be a could be a teaching tool and OSPE
could be the ideal setting for giving the feedback. Minority
of the students in the focused group discussions expressed
that though OSPE was good assessment tool which is
more objective , more scoring and unbiased, revisions of
all the exercises in the exams could be a more effective for
the feedback sessions.
There was an overall positive response of the faculty
towards the OSPE. The agreed to the fact that the feedback given in OSPE stations could help for the better
performance. They also agreed that the mistakes committed by the students in the OSPE could give reflections in
the teaching methodology and improve or stress more
on those areas which were deficient. The increased time
consumed for the feedback session was one of the issues
raised but everybody agreed that OSPE would be an ideal
setting for giving the feedback where in the same resources could be used for giving feedback with a marginally
increased time consumption.
Discussion:
Various studies in literature have proved that feedback is
one of the most powerful influences which makes a difference to student achievement10. It is most effective when it
is timely, relevant, meaningful encouraging,and offers suggestions for improvement that are within students grasp11.
A meta-analysis of showed variable effect size for different types of feedback with a highest effect size noted for
those which involved students receiving feedback about a
task and how to do it more effectively and a lower effect
size noted for those related to marks , grades , praise ,rewards and punishment10. The need for the feedback to be
given early in a unit or promptly after assessment cannot be
over emphasized. Such a feedback will provide the student
sufficient opportunity to use the feedback for improving
subsequent performance12,11. In the present study also, the
feedback sessions were conducted immediately after the assessment task and in the 2nd term which is the midway of
the course so that the students get an opportunity to work
on their deficiencies using the feedback for their better performance in the subsequent summative examination.
Various studies show a positive impact of using OSPE as
a teaching tool. A study conducted modified the existing
OSPE sessions from existing OSCE materials to provide
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( Mean
±SD)

Post test

N=113

students

Number of

( Mean
±SD)

Pre-test

N= 144

students

Number of

Table 1: Depicting the scores of students in “feedback”
and “nofeedback” in pre-test and post-test

36±4.59

68

34.9±8.44

No feedback 57
group

38.9±4.08 45

38.9±9.11

T

3.968

2.878

p-value

<0.001

0.005

Table 2: Depicting the difference in the pretest and
post test scores
Mean change

P value

Feed back

↓1.8±8.95

t=0.598: p=0.551

No feedback

↓0.9±5.44

Z=0.143: p=0.886

Table 3: Showing the comparison of marks obtained by
both the groups in the summative (prelimnary) examination
Number of stuPrelimnary examination
dents attendingN scores(Mean score±SD)
Feedback
49
53.2 ± 8.24
group
No feedback 33
53.9 ± 6.86
group
P value
t=0.353; p=0.725
Table 4: Showing the correlation between prelimnary
examination scores and scores in pretest and post test
among both the groups
Feedback

No feedback

Correlation P value
coefficient r

Correlation P value
coeffient r

Prelims with
pretest

0.43

0.183

0.315

Prelims with
post test

.071 0.674

0.513

0.004

0.001

1.The OSPE was conducted
in a well organized manner

96.29 3.7

(Percentage)

Disagree

Questions

(Percentage)

Table 5: Showing the feedback of students:

Neutral

Recommendations: The present study recommends to
include OSPAF as a part of the formative evaluation protocol. However more studies need to be conducted to
evaluate the effectiveness of the OSPAF in different settings with different types of assessment tasks of variable
difficulty index,to quantify its exact use and the effect size.

87

(Percentage)

Conclusion: OSPAF was a tool a good teaching tool as
seen as response from students and faculty. However the
significant change in the performance of the students
could not be proved in the present study.

Feed back
group

Agree

feedback to students on their doctor–patient relationship
skills and history and physical examination skills. The study
showed that modified OSPE is an efficient use of teaching resources in addition to its educational impact5. Another study also used OSCE with video-taped feed back
and assessment as a teaching tool which had a favorable
response from both students and the tutors 6. An Indian
study from NIMHANS -Adapted OSCE for post graduate
psychiatry training .They used the term OSCAF (objective
structured clinical assessment and feedback) for the modified method. They proposed it to be convenient, cost effective training method in psychiatry. However they have
recommended further refinements in rating and feedback
methods to enhance its utility7. The present study also
showed a positive response for the modified OSPE i.e.
OSPAF to be a good teaching tool with an efficient use of
the existing resources as evidenced in the feedback from
students and the focused group discussions with students
and faculty. However most of these studies have not quantified the change occurred in the performance of the students after using the modified method. The present study
tried to evaluate the change seen in the performance by
comparing the pre-test and post-test results of the two
groups. However the results did not show any significant
difference among the two groups and between the pretest
and post- test scores. As the margin for improvement in
the post test scores was very less as the scores obtained in
the pretest scores were comparatively higher than the conventional practical examinations, the change could have
been insignificant13. Thus the difficulty index of the task
is an important factor which determines the effect size of
the feedback. Also as the post-test was not a part of the
of the regular evaluation protocol , the seriousness about
performing better could not be communicated to the students effectively. Thus the context of assessment and the
seriousness of the assessment session is an important
drive for the students for performing better.

0

2. The examination conducted covered most of the aspects learnt in
89.81 10.19 0
pathology during the course time
3.Feedback was given
for all the stations of OSPE

91.67 7.41

0.92

4.Feedback given was relevant to
the questions asked in the stations

95.37 4.63

0

5. Feedback given is helpful for
improving our learning

91.67 7.41

0.92

6. feedback given will improve our
performance in the examination

89.81 10.19 0

7. OSPE is an ideal setting for giving feedback

77.78 12.03 0.92

INDIAN JOURNAL OF APPLIED RESEARCH X 507

Research Paper

Volume : 5 | Issue : 1 | Jan 2015 | ISSN - 2249-555X

8. The feedback given was ideal for 95.37 4.63
all the stations

0

9. Giving feedback should be a part 79.63 11.11 0
of other assessment processes
10. OSPAF( Objective structured
Practical Assessment and feedback)
can be good teaching tool

95.37 4.63

0

to learn pathology
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ABSTRACT Background: Dengue fever , a vector borne viral disease of major public health importance, presents with
a wide spectrum of clinical manifestations.
Objectives: To study the clinical epidemiology of dengue fever patients attending a tertiary care government hospital
in North Karnataka.
Methods: It is a hospital based retrospective study where in all the serologically confirmed dengue fever patients
admitted to the tertiary Care Government hospital were evaluated for socio-demographic data, clinical presentations ,
laboratory findings and their out comes
Results: Varied clinical manifestations were noted. Thrombocytopenia was an important clinical finding.
Conclusion: Continuous surveillance and timely interventions are needed to minimize complications, outbreak and mortality rates among dengue fever cases.

Introduction: Dengue is a vector borne viral disease
caused by one of the four serotypes of dengue virus belonging to the family Flaviviridae. There is an increasing
incidence of Dengue infection and has become major public health problem of global concern. According to WHO,
50-100million cases of Dengue occur each year world wide
with more than three lakhs being cases of Dengue hemorrhagic fever. It accounts for than 24,000 deaths per year.1,
2
It is endemic in more than 100 tropical and subtropical
countries. Its manifestations may have a wide spectrum
ranging from mild asymptomatic illness to severe fatal
Dengue hemorhhagic fever(DHF)/Dengue Shock syndrome
(DSS)3. Also as the outbreaks of Dengue are affecting different geographical areas , different clinical presentations
are being reported. Thus the present study was conducted
to study the spectrum of clinical presentations, laboratory
profile and outcome of patients with dengue fever attending a tertiary care hospital in North Karnataka.
Materials and Methods: The present study is a retrospective observational study conducted in a tertiary care hospital in North Karnataka. All patients diagnosed with dengue
fever over the period of one year were evaluated for the
clinical, demographic, serological and hematological parameters. Patients with other causes for thrombocytopenia
or fever were excluded from the study. The classical clinical
presentation of fever supported by laboratory findings of
thrombocytopenia and /or , serological evidence of dengue with positive NS1 and/or IgM positivity, and/or IgG
positivity were the criteria used for diagnosis of Dengue
fever. The details about the clinical parameters like age
and sex of the patients, place of residence, type of presentation, duration of illness, duration of stay in the hospital and the outcome of patients were obtained from case
records of the patients. The laboratory details evaluated
were hemoglobin, total white blood cell count and platelet
count. The hemoglobin and total white blood cell count
was done at the time of admission and platelet counts
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were done on the day of admission followed by repetition
of platelet counts on day 2, day3 and day of discharge.
The hematological parameters were evaluated on a three
part counter in a laboratory attached to the hospital and
were reported by qualified pathologists. The serological
test for detection of NS1, IgG, IgM were done on the day
of admission or during the stay in the hospital.
Results: A total of 139 cases were included in the study.
Majority were in the age group of 10-40years. (Table 1).
The male to female ratio was 1.5:1( Fig1). These patients
came from places in and around Belgavi.(Table 2). Seasonal distribution of the Dengue patients revealed clustering
of cases in mansoon season with majority being admitted
in the month of June( 29.5%) followed by July and August.
(Fig 2).
Majority of the patients presented with fever( 98.6%).
Vomiting, arthralgia, head ache, abdominal pain, body
ache, diarrhea, giddiness and convulsions were the other
clinical manifestations(Fig 3). Hemorrhagic manifestations
were seen in only 3 cases(2.16%). The duration of illness
at admission was less than 5 days in majority of patients(
55.4%) with only 4% presenting with duration of more than
10days.( Table 3). The systolic blood pressure was normal
ie systolic blood pressure between 90-140mm of mercury
in most of the 95.7% patients. Hypertension( systolic blood
pressure >140mmHg) and hypotension ( Systoloc B.P</=
90 mmHg ) was seen in 4 and 2 cases respectively..
The hemoglobin levels on admission in majority of the patients was greater than 10 gm%(84.2%)( Table 4). The total
white blood cell count(WBC) was within a normal range (
ie 4000-11000cell/cmm) in 71.22%. 24.5% of the cases had
total WBC count of less than 4000cell / cmm with 4.32%
of them a total WBC count of less than 2000cell/cmm( Table 5).

Research Paper
The trends of platelet counts over the period of 3days and
on discharge are given in Fig 4.
The distribution of blood groups these patients is shown
in the table ( Table 6). 64 patients were given platelet
transfusion and majority of them were given random donar
platelet packs.( RDP).( Table 7)
The duration of stay in majority of patients ranged from
5-10days and majority of them had improved on discharge.13% of the patients were discharged against the
medical advice and were lost to follow up. (Table 8) 2 cases who had bleeding manifestations and a platelet count
of less than 25000 cells/cmm succumbed to Dengue fever.
The serological investigations revealed the results as
shown in Table 9. USG of abdomen was done in 26 cases
and showed the following findings(Table 10) .
Discussion:
Dengue is one of the rapidly spreading mosquito borne
viral disease with a rapidly expanding geographical limits and has become a major disease of public health importance . In 1964, the serotype1 and 4 of dengue virus
were isolated. Since then , intermittent reports of dengue epidemics and its seuelae have been reported from
various parts of the country4. Literature reveals changing
trends in clinical manifestations in the recent outbreaks in
India5.
The predominant age group affected in our study was
10-40years which is similar to a study done in North Indian
referral hospital where the commonest age group affected
was 20-40years. The study saw a male male preponderance as was seen in the present study 6.
The increased activity of seasonal transmission in the post
monsoon season has been noted and was also observed in
our study. Stagnated water resources favoring the breeding
of mosquito vector could explain the the seasonal trends
in the disease transmission4.
During these pre-monsoon and monsoon periods public
awareness, vector control and improvements in sanitation
and hygiene are needed to be taken up seriously for necessary action by the concerned authority 7.
According to WHO and CDC guidelines the classic dengue
fever ( DF) is characterized by fever, headache , retro-orbital pain , myalgia , arthralgia, nausea, vomiting and often
rash. The features of more serious form of disease Dengue
hemorrhagic fever( DHF) are decline in fever, hemorrhagic manifestations and may develop hemoconcentration.
These patients may progress to Dengue shock syndrome
(DSS) with severe abdominal pain, protracted vomiting and
a notable change temp from fever to hypothermia8 . Fever
was the commonest manifestation in our study similar to
other studies. Vomiting, arthralgia, headache, abdominal
pain body ache, diarrhea , giddiness ,convulsions were the
other symptoms .Hemorrhagic manifestations were seen
only 2.16% of cases. Literature reveals variable prevalence
of hemorrhagic manifestation ranging from 5% to 93%
6,9,10
. Low platelet count and leakage from blood vessels
are the proposed causes for bleeding diathesis 9. However
most of the studies did not see any association between
the platelet counts and bleeding diathesis. Rash is another
common manifestation noted in literature which may range
from maculopapular rash , petechiae, flushing or even desquamation. The rash may be because of thrombocytopenia

Volume : 5 | Issue : 3 | March 2015 | ISSN - 2249-555X

or because of other immunological mechanisms resulting
from cytokine release which occurs when the dengue virus
interacts with host cells9.
Other uncommon manifestations which have been reported in literature include neurological manifestations, ascites
, pleural effusion, altered liver function and pancreatitis
11
.In the present study ascites, pleural effusion, hepatomegaly/ hepatitis were seen on 7.91%, 5.04% and 6.47%
cases respectively which was evidenced on ultrasound
studies done on patients.
The serological evaluation showed a prevalence of NS1
positivity in 34.85% cases, IgM positivity in 62.59% and
IgG positivity in75.54%. Our findings were similar to a
study done done in North Indian referral hospital which
showed NS1 positivity in 36.6%,Ig M positivity in46.6%.
However their percentage of IgG positivity was only
16.6%6.
The commonest blood group of the patients was
‘A’(37.4%) followed by B , O , and AB . Majority of them
were Rh positive( 97.84%).A study conducted in Karimnagar Andhrapradesh showed the distribution of blood
as “O” in 57.6%, “B” in 34.8%, “A” in 7.6% and “AB”in
none7. Another study by Kalayanrooj et al showed an association of AB blood group with increased risk of severe
Dengue 12.
The hemoglobin levels were greater than 10gm% in majority of the cases( 87.4%) with 15.83% patients having
hemoglobin levels less than 10gm%. In a study by Fugimoto etal the nearly half of the cases (45%) had anemia13.
Leucopenia was seen in 28.78% of cases similar to a study
conducted in eastern India when leucopenia was seen in
29.73% cases9. However results have been obtained by
various studies with few having a leucopenia in as low as
4.1% to as high as 90%10,14.Virus induced inhibition or destruction of myeloid progenitor cells may cause leucopenia
in dengue fever 9.
Thrombocytopenia with a platelet count of less than one
lakh / cmm was seen in 70cases (50.36%) on day one of
admission, 46.76% on day 2 of admission, 37.41% on day
3 and 6.47 % on the day of discharge. However a platelet count of less than 25,000/ cmm was seen in 6cases
(4.22% ) on the day of admission while none of the cases
had platelet count of less than 25,000/cmm. Study done
by Khan et al6 showed a prevalence of thrombocytopenia
in 74.3% cases while 42% cases had thrombocytopenia in
study by Goyal et al11. Jagjit Singh et al found thrombocytopenia in 100% cases 15. Decreased production and increased destruction of platelets could result in thrombocytopenia. Immune mediated destruction of the platelets is
suggested by the detection of virus- antibody complexes
16
.
The outcome of the disease is variable as evidenced by
various studies. While study done by Jagjit Singh et al16
showed a mortality in 5% cases , in our study 2 cases(
1.44%) succumbed to the disease. A study conducted in
King Abdul Aziz University hospital Saudi Arabia observed
that mortality rate in Dengue patients ranged from0% to
25% over the period 2005-2008.A complex interaction between immunopathological, viral and human genetic factors result in varied outcome of the disease17.
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Clinical findings like abdominal tenderness, hepatomegaly,
lethargy, cold extremity, and bleeding, and laboratory findings like platelet cell count of ≤ 75,000/mm3 and hematocrit value of 50%, or a rise of more than 22% from baseline
hematocrit are suggested as early predictors of severe
Dengue . Further, coexisting condition, and young and old
ages may be used as early predictors of severe dengue,
in addition to Caucasian race, and people with AB blood
group3.
Conclusion: Clinical presentation of Dengue vary with typical as well as atypical presentations. Thus continuous surveillance and timely interventions are needed which can
minimize the complications, outbreak and mortality rates
among Dengue fever cases.
TABLES
Table 1: showing the age distribution of dengue patients
Age

No.(n=139)

Percentage (%)

<10

08

5.76

10-20

35

25.18

20-30

37

26.62

30-40

29

20.86

40-50

13

9.35

>50

17

12.23

Place

No.(n=139)

Percentage(%)

Belgaum
Hukkeri
Khanapur
Ramdurg
Ankalgi
Raibag
Chikkodi
Gokak
Bailhongal
Saudatti
Nippani
Jamkhandi
Raichur
Dharwad

39
16
09
19
01
08
19
05
14
01
01
01
01
01

28.06
11.51
6.47
13.67
0.72
5.76
13.67
3.60
10.07
0.72
0.72
0.72
0.72
0.72

Karwar
Kolhapur

01
03

0.72
2.16

40.28

10-15 days

03

2.15

>15 days

03

2.15

Table 4 : Showing distribution of patients according
their ABO blood group
No.
Blood group(ABOtype
and Rh)

Percentage (%)
(n=139)
52
35
16
33
0
1
1
1

A+
B+
AB+
O+
ABABO-

37.41
25.18
11.51
23.74
0.00
0.72
0.72
0.72

Table 5:Showing hemoglobin levels among Dengue patients
Haemoglobin on admission
<7 gm
08
5.76
7-10 gm
14
10.07
>10 gm
117
84.17

Table7: Showing the number of and type of platelet
transfusions given
No.
Platelet transfusion
Percentage (%)
N=64
1
15
10.79
2
23
16.55
3
12
8.63
>3
14
10.07
Type of transfusion
RDP
50
78.12
SDP
14
21.87
Table8: showing the outcome of patients of dengue fever
Results
Improved
124
89.21
Death
02
1.44
DAMA
13
9.35
Referred
00
0.00

Table 3: Showing the duration of illness on presentation
and the stay in the hospital
No. of days stay in
hospital

No. (n=139)

Percentage (%)

<5 days

36

25.90

5-10 days

86

61.87

10-15 days

15

10.79

>15 days

02

1.44

Duration of illness on
admission
77

56

Table 6: Showing the total counts in Dengue patients
Total count
<2,000
6
4.32
2,000-4,000
34
24.46
>4000
99
71.22

Table 2: Showing the residential areas of places of the
dengue patients attending the tertiary care centre

<5 days

5-10 days

55.39
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Table 9: showing serological evidence of dengue fever
Dengue test
No.
Percentage (%)
NS 1 positive, IgM, 22
15.83
IgG
NS 1 positive
18
12.95
IgM
06
4.32
IgG
30
21.58
IgM, IgG
49
35.25
NS 1 positive, IgM 10
7.19
NS 1 positive, IgG 04
2.88
Table10 : showing
patients
USG
Hepatitis /hepatomegaly
Ascitis

ultrasonography findings in dengue
No.

Percentage (%)

09

6.47

11

7.91

Research Paper
Pleural effusion
Cholecystitis
Fatty liver
cirrhosis
hepatosplenomegaly
Normal
Not done
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07
01
03
01

5.04
0.72
2.16
0.72

02

1.44

05
113

3.60
81.29

Fig 4 Showing the trends of the platelet counts

FIGURES
Figure 1:Showing the sex distribution

Fig 2: showing the distribution of dengue cases over
one year duration

Fig 3: Bar diagram showing the distribution of cases depending the their symptoms at presentation

INDIAN JOURNAL OF APPLIED RESEARCH X 301

Research Paper

REFERENCE

Volume : 5 | Issue : 3 | March 2015 | ISSN - 2249-555X

1. Chakravarti A, Maltani M, Kashyap B, Kumar A; Awareness of changing trends in epidemiology of dengue fever is essential for epidemiological
surveillance. Indian J Med Microbiol., 2012 ;30: 222-6. | 2. WHO fact sheet no. 117:Dengue and Dengue hemorrhagic fevr 2008 Available at:
http:/www.who.int/mediacentre/factsheets/fs117/en | 3. Pawitan JA.Dengue Virus infection: predictors of severe dengue. Acta med Indone .Indones J Intern Med.
2011;43(2):129-35. | 4. Vijaykumar TS, Chandy S, Satish N, Abrahm M , Abrahm P, Sridharan G. Is dengue emerging as a major public health problem? Indian J Med
research 2005;121: 100-7 | 5. Seema A, Singh V, Kumar S, Kumar A, Dutta S. The changing clinical spectrum of Dengue fever in 2009 epidemic in North India: A tertiary
carehospital based study. Journal of clinical and diagnostic research 2012;6(6):999-1002 | 6. Khan R, Zaheer MS, Khan T, Quaiser S, Rabbani MU. Profile of Dengue
patients in a North Indian Referral Hospital. JIACM 2011;12(3):179-81 . | 7. Tunguturthi S, Reddy KB, Kiran BSR,. Ratios of age and sex with blood group prevalences
in Dengue fever. Journal of current trends in clinical medicine and laboratory Biochemistry 2013;1(2):24-7 | 8. Dengue and Dengue Hemorrhagic Fever: Information
for Health Care Practitioners- CDC Division of Vector- Borne Infectious Diseases. Available at http://www.cdc.gov/ncidod/dvbid/dengue/dengue-hcp.htm | 9.Mandal
SK, Ganguly J, Sil K, Chatterjee S, Chatterjee K, Pankaj S et al. Clinical profiles of Dengue fever patients in a teaching hospital of Eastern India.National Journal of
Medical Research 2013;3(2):173-6 | 10. Ageep MK, Malik AA, Elkarsani MS. Clinical presentations and laboratory findings in suspected cases of dengue virus. Saudi
Med J 2006;27(1): 1711-13 | 11. Goyal V, Gill GS, Singh J, Singh GP, Singh Y, Singh S, et al.Clinical spectrum of Dengue fever in a tertiary care centre with particular
reference to atypical presentation in 2011 outbreak in BathindaPunjab India. Int J Pharm Pharm Sci 2013; 5(4): 363-7 | 12. Kalyanrooj S, Gibbons RV, Vaughn D, Green
S, Nisalak KA, Jarman RG et al. Blood group AB is associated with increased risk of severe dengue disease in secondary infections. J Infect Dis 2007;195(7):101417 | 13. Fujimoto DE, Koifman S. Clinical and laboratory characteristics of patients with Dengue hemorrhagic fever manifestations and their transfusion profile. Rev
Bras Hematol Hemoter 2014; 36:115-20 | 14. Rahim MA, Sikder MS.Clinicopathologic manifestations and outcome of dengue fever and dengue hemorrhagic fever .
Bangladesh Med Res Counc Bull.2005;31(1): 36-45 | 15. Singh J, Zeya MT, Dhir G, Mann S, Bawa US, Singh P. Mortality and Severity Predictors of Dengue Fever J. App.
Med. Sci., 2014; 2(6A):1958-1961 | 16. Banerjee M, Chatterjee T, Choudhary GS, Srinivas V,Kataria VK. Dengue : A Clinicohematological profile. MJAFI 2008; 64:333-6.
| 17. Ahmed MM, Clinical profile of dengue fever infection in King Abdul UniversityHospital Saudi Arabia. J Infect Dev Ctries 2010;4(8):503-10 . |

302 X INDIAN JOURNAL OF APPLIED RESEARCH

CASE REPORT

POISONING DUE TO DATURA – A RARE CASE REPORT
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ABSTRACT
An unknown person in the dress of ‘sadhu’ (sage) offered “prasad” to a man aged 35 years, who
was travelling in train. Consumption of “prasad” caused him stupor and drowsy and later he was robbed.
The investigation revealed the presence of datura in “prasad”. Here, a non-fatal case of accidental poisoning
of datura in a male aged 35 years is presented along with a brief description about the management and
literature review regarding datura poisoning.
Key words: Datura, accidental poisoning, prasad, sage.

INTRODUCTION
Datura is a wild plant grown all over
the country especially in wasteland. The
common names include Jimson weed,
Thorn apple, Stinkweed, Angel’s trumpet,
Jamestown weed. It belongs to Solanaceae
family.
Indian
species
include
Daturafastuosa,
Daturaatrox
and
Daturametel. There are two varieties of
daturafastuosa – Datura Niger (purple
flowers) and Datura Alba (white flowers).
Datura mainly contains the tropane
alkaloids
atropine,
scopolamine,
and
hyoscyamine. Uses of datura have long
histories of hallucinogenic use and have
been connected with sorcery, witchcraft,
native medicine, and magico-religious rites
dating
back
to
1500
BC
and
Homer's Odyssey. (Homer's use of the
plant moly as an antidote to Circe's
poisonous anticholinergic drugs may have
been the first recorded use of an
anticholinesterase
to
reverse
central
anticholinergic
intoxication).
Chinese
herbal
medicines
containing
tropane
alkaloids have been used to treat asthma,
chronic bronchitis, pain, and flu symptoms.
In Mexico, Datura is taken by Yaqui women
to lessen pain of childbirth. In Africa, a
common
use
is
to
smoke
leaves
from Datura to
relieve
asthma
and
pulmonary
problems.
Many
cultures
worldwide add plants with tropane

alkaloids (particularly Datura species) to
alcoholic beverages to increase intoxication.
Recently, Datura has been used as a
recreational hallucinogen in the US,
resulting
in
sporadic
cases
of
anticholinergic poisoning and death 1.
CASE REPORT
Man aged 35 years, bread winner of
the family while travelling in train was
offered “Prasad” by an unknown person in
the dress of ‘sadhu’(sage) at 8 am on 20-042014. The man consumed “prasad”
immediately with due respect to sage. The
ingredients of Prasad were crushed ‘peda’
(sweet), ground nut seeds and sugar
crystals. After about 1 hour he started
complaining giddiness, vomiting & he was
in stupor, drowsy condition. Later he was
robbed by this same sage.
Immediately he was rushed to the
Casualty our hospital (KLE s Dr. Prabakhar
Kore Hospital and Medical Research
Centre). Initially, the CMO thought it as
alcohol case but on enquiry with his
attendants gave the history of consumption
of ‘Prasad”. Consistent with the history, he
presented with typical signs and symptoms
of datura poisoning, which was more
marked in him. He gradually improved
clinically and survived with gastric lavage &
neostigmine in recommended doses. The
gastric lavage sample was subjected for
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analysis at Poison Detection Centre,
attached to the Dept of Forensic Medicine &
Toxicology, Jawaharlal Nehru Medical
College, Belgaum which revealed the
presence of datura in the gastric lavage
sample. The case was booked under S. 304
(A) and 328 IPC and investigation by
Railway Police revealed that the so called
self-styled sage was known for such
malicious acts (incidents). The perpetrator
is absconding till date.

Treatment includes gastric lavage
with
tannic
acid,
1%
potassium
permanganate solution. Activated charcoal
can be administered. Physostigmine is the
specific antidote. Pilocarpine is also useful.
Purgatives and colonic lavage is also
recommended. Artificial respiration or
oxygen inhalation is given as and when
required. Symptomatic treatment with
intravenous fluids and supportive care are
to be given 4.

DISCUSSION

Accidental poisoning is common in
children. Suicide and homicidal cases have
been reported. Most commonly used as
stupefying agent and road side poison.
Seeds are mixed with sweets and given to
the unsuspecting victim. The drowsy or
stupefied victim is robbed off his money or
valuable articles 5.

Datura is a wild plant grown all over
the country especially in wasteland. The
common names include Jimson weed,
Thorn apple, Stinkweed, Angel’s trumpet,
Jamestown weed. It belongs to Solanaceae
family.
Indian
species
include
Daturafastuosa,
Daturaatrox
and
Daturametel. There are two varieties of
daturafastuosa – Datura Niger (purple
flowers) and Datura Alba (white flowers).
Leaves are dark green with pointed
margins, and the flowers are bell shaped or
tubular. The fruit is spherical in shape,
green in color, covered with multiple thorns
and contains numerous reniform seeds.
They bear a superficial resemblance to
chilly seeds but are large, brown colored,
kidney shaped, surface is pitted with
odorless, bitter to taste. All parts of the
plant are poisonous. Seed is the most toxic
constituent and contains the following
active principles – Hyoscine (Scopolamine),
Hyoscyamine and Atropine. Datura is used
as mydriatic, antispasmodic, pre-anesthetic
medication
and
antidote
for
organophosphates and carbamates2.
The clinical features are seen in 30 –
60 minutes after ingestion and may
continue for 24 – 48 hours. They can be
summarized in classic phrase – ‘blind as a
bat, hot as a hare, dry as a bone, red as a
beet, and mad as a wet hen’. The main
features are dryness of mouth, nausea,
vomiting, dysphgia, dilated pupils, diplopia,
dry hot skin, drunken gait, dysuria
delirium with confusion, agitation, and
hallucinations, drowsiness leading to coma
and death due to respiratory failure or
cardiac arrhythmias. Consumption of 50100 seeds can cause death within 24 hours
3.

CONCLUSION
Datura is criminally used (misused)
as ideal road side poison. Another medicolegally significant aspect of the case is
criminal
use
(misuse)
of
religious
sentiments of people. Faith in God and
religious sentiments of people of different
religions seems to increase day by day.
Blind faith in sage or sadhu and receiving
Prasad from unknown persons are good
examples of it. Thus Prasad is being misutilized for robbery and murders. Such
events prompt the medico-legal workers to
concentrate on medico-legal aspects of
religion and also convey a warning to
general population to be aware about such
sage and Prasad and to limit their blind
faith in activities in the name of religion or
god.
It is used as a road poison. Travelers
are the usual victims. Such poisoning is
common during rail journeys. The modus
operandi is as follows – a person in the
guise of a ‘sadhu’ offers holy “Prasad” to the
co-passenger. This ‘sadhu’ is the robber
and his holy “Prasad” nothing but a
sweetmeat mixed with datura seeds. The
unwary and gullible public dare not refuse
holy “prasad”, but fall into this trap. They
are later found unconscious, and their
pockets have been picked by the ‘sadhu’,
who was in the meantime got off at some
wayside station. Hence one finds prominent
notices in every railway carriage requesting
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passengers not to accept food offered by
strangers because it may be doped. The
condition of the doped victim resembles one
of drunkenness. And so when such a victim
goes to either the police or the railway
authorities to lodge a complaint that his
pocket has been picked, nobody is inclined
to believe him, mistaking him for a drunk.

Poisoning Due To Datura – A Rare Case Report

Such is the advantage of datura as a road
poison.
Cigarettes made from the leaves of
the datura plant used to be smoked in
former days, for the relief of bronchial
asthma. These were called stramonium
cigarettes and caused bronchodilatation 6.
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Context: Early detection and optimal treatment of type 2 diabetes mellitus (T2DM) are
shown to prevent or delay the complications of the disease. In resource poor settings
we need sensitive, specific and inexpensive screening tool to detect people with T2DM.
Tools involving point of care blood glucose testing have shown the superiority over others
where only history and anthropometry were used. Aims: This study aims to compare
the specificity and sensitivity of Indian diabetes risk score (IDRS) and Tabaei and
Herman equation based risk score model in a rural community of Northern Karnataka.
Materials and Methods: Diabetes prevalence study conducted in rural North Karnataka
is used for the present study. All the variables required for calculating IDRS and Tabaei
and Herman equation are available from the prevalence study. Instead of random capillary
blood glucose, 2 h post 75 g plasma glucose value is used in the equation. And self-reported
postprandial time is taken as 2 h. Statistical Analysis: The MedCalc-version 11.3.0 is used
for the statistical calculations. DeLong method used to compare the area under receiver
operating characteristics (ROCs) of the two risk scores. Results: Three hundred and
eighteen participants completed the study and were considered for analysis. In this study
optimal, cut-off value for IDRS found to be 40 and for Tabaei et al. equation 0.09. Area
under ROC for IDRS was 0.755 (95% CI: 0.680-0.819), and for Tabaei et al. equation it was
0.979 (95% CI: 0.943-0.995). Conclusion: Sensitivity and specificity of T2DM screening
tool can be improved by including a point of care blood glucose testing.
Key words: Diabetes risk score, point of care blood glucose, Tabaei and Herman equation

INTRODUCTION
Private expenditure on health care in India is around 70%
of total expenditure on health. Out of pocket expenditure
of this private health expenditure accounts for about
86%.[1] Therefore, many poor people are not able to get
screened for noncommunicable diseases until they are
symptomatic. Substantial number of people with type 2
diabetes mellitus (T2DM) go undiagnosed until a major
health event such as cardiovascular disease manifests.[2]
Therefore, it is important that a simple, noninvasive, and
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inexpensive tool for recognizing individuals at increased
risk for diabetes be developed for use in these at-risk
populations.
There have been many diabetes risk scores developed in
the past, from researchers of India and abroad. The Indian
diabetes risk score (IDRS) developed by V. Mohan has been
found to be an excellent tool in predicting T2DM.[3,4] It uses
simple questions like age, level of exercise, family history
of T2DM and waist measurement for abdominal obesity.
IDRS has shown a sensitivity and specificity of 72.5% and
60.1% respectively in cures study in Chennai, Southern
India.[3] Same scoring system has shown a sensitivity of
62.2% and specificity 73.7% in another Southern Indian
study.[4] Studies have shown that screening model that
includes random capillary glucose value is associated with
lower false-positive rates.[5] The specificity of the equation
using random capillary glucose as a predictor is 96-97%.[6,7]
One of such model developed by Tabaei and Herman has
been validated in studies.[2,6]
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This study aims to compare the specificity and sensitivity
of IDRS and Tabaei and Herman equation based risk
score model in a rural community of Northern Karnataka.

This includes random capillary blood glucose, selfreported postprandial time by the participants, gender
of the participants and BMI.

MATERIALS AND METHODS

The MedCalc-version 11.3.0, MedCalc Software
bvba Acacialaan 22 8400 Ostend Belgium is used for
the statistical calculations. Area under the receiver
operating characteristics (ROCs) derived by plotting
100-specificity along the X-axis and sensitivity along
the Y-axis. DeLong method used to compare the area
under ROCs of the two risk scores.[10] Optimal cutoff values calculated by considering sensitivity and
specificity.

Diabetes prevalence study conducted in rural North
Karnataka is used for the present study. [8,9] All the
variables required for calculating IDRS and Tabaei and
Herman equation are available from the prevalence
study. Instead of random capillary blood glucose, 2 h post
75 g plasma glucose value is used in the equation. And
self-reported postprandial time is taken as 2 h. Table 1
shows the IDRS.
Tabaei et al. Logistic regression equation calculates the
patient’s probability of having T2DM. The formula is
as follows:
P (diabetes) = 1/(1 + exp(–X)); × = −10.0382 + 0.0331 × age
+ 0.0308 × random capillary glucose + 0.25 × self-reported
postprandial time + 0.562 (female) + 0.0346 × body mass
index (BMI).
Table 1: Indian diabetes risk score
Particulars
Age (years)
<35
35-49
≥50
Abdominal obesity
Waist <80 cm (female), <90 (male) (reference)
Waist ≥80-89 cm (female), ≥90-99 cm (male)
Waist ≥90 cm (female), ≥100 cm (male)
Physical activity
Exercise (regular)+strenuous work (reference)
Exercise (regular) or strenuous work
No exercise and sedentary work
Family history
No family history (reference)
Either parent
Both parents
Minimum score
Maximum score

Score
0
20
30
0
10
20
0
20
30
0
10
20
0
100

RESULTS
Three hundred and eighteen participants completed the
study and were considered for analysis. Performance
of two risk scores is provided in Tables 2 and 3. In this
study optimal, cut-off value for IDRS found to be 40
and for Tabaei et al. equation 0.09. Area under ROC for
IDRS was 0.755 (95% confidence interval [CI]: 0.6800.819), and for Tabaei et al. equation it was 0.979 (95%
CI: 0.943-0.995) [Figure 1]. It suggests that involving
point of care glucose estimation in conventional
diabetes risk scores gives better sensitivity and
specificity.

DISCUSSION
The present study compared the performance of two
diabetes risk predictors. Basically, it tests the usefulness
of involving point of care blood glucose measurement
along with a history and anthropometric examinations.
Incorporating random blood testing performed better
than only history and anthropometric measurements.
This finding is similar to the previous studies where a
random blood glucose was incorporated in predicting
diabetes.[5,6]
Weight loss is an important presentation of T2DM.
Weight loss leads to lower BMI and waist measurements.
Risk scores depending only on either BMI or waist

Table 2: Sensitivity and specificity of IDRS
Criterion
Sensitivity
95% CI
Specificity
≥0
100.00
63.1-100.0
0.00
>30
100.00
63.1-100.0
34.44
>40
87.50
47.3-99.7
50.33
>50
62.50
24.5-91.5
69.54
>60
37.50
8.5-75.5
89.40
>70
12.50
0.3-52.7
95.36
>80
0.00
0.0-36.9
100.00
CI = Confidence interval, LR = Likelihood ratio, IDRS = Indian diabetes risk score

95% CI
0.0-2.4
26.9-42.6
42.1-58.6
61.5-76.8
83.4-93.8
90.7-98.1
97.6-100.0
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+LR
1.00
1.53
1.76
2.05
3.54
2.70
—

−LR
—
0.00
0.25
0.54
0.70
0.92
1.00
25
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Table 3: Sensitivity and specificity of equation based score
Criterion
Sensitivity
95% CI
≥0
100.00
63.1-100.0
>0.09
100.00
63.1-100.0
>0.1
87.50
47.3-99.7
>0.18
87.50
47.3-99.7
>0.19
75.00
34.9-96.8
>0.39
75.00
34.9-96.8
>0.99
0.00
0.0-36.9
CI = Confidence interval, LR = Likelihood ratio

Specificity
0.00
88.08
88.08
95.36
95.36
100.00
100.00

95% CI
0.0-2.4
81.8-92.8
81.8-92.8
90.7-98.1
90.7-98.1
97.6-100.0
97.6-100.0

+LR
1.00
8.39
7.34
18.87
16.18
—
—

−LR
—
0.00
0.14
0.13
0.26
0.25
1.00
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A

case

of Sodium Cyanide Poisoning in a Young Male
Rare case report
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Abstract:
Cyanide poisoning is frequently lethal, because of the early onset of severe symptoms and difficulty in the
diagnosis.But early institution of supportive care, especially in mild to moderate poisoning can be life-saving.
We describe onesuch case of a 26 year old male with history of ingestion of concentrated (98%) sodium
cyanide tablets, used in thecleaning and electroplating ofjewellery. The antidote was not available commercially,
and early supportive care wastherapeutic. Clinicians should be aware that cyanide is used commercially in a
wide array of industries and althoughit is not easily available on retail, prompt and correct diagnosis and
treatment of poisoning can be beneficial, even inthe absence of antidotes. This case demonstrates that mild
to moderate cyanide-poisoning can be treated with supportivecare.

Keywords: Sodium Cyanide Poisoning, Antidote

lntroduction:
Cyanide is traditionally known as a poison and has
beenused in mass homicides, in suicides and as a
weapon ofwar- lt was used as an agent of genocide in
gas chambersby the Nazis during World War ll.
Sodium andpotassium cyanide salts are widely used
in many industries
like ore extracting processes for the recovery ofgold

and silver, electroplating, case-hardening of
steel,dyeing, printing, photogiaphy and in the synthesis

oforganic and inorganic chemicals (e.9., nitriles,
amides,esters and amines) and the production of
chelatingagents. lndustry widely uses nitriles as
solvents and inthe manufacturing of plastics. Nitriles
may release HCN

during burning or when metabolized following
absorptionby the skin or gastrointestinal tract. A
number ofsynthesized (eg, polyacrylonitrile,

ne,

polya mide, u rea-form alde hyde,
melamine) and natural (eg,wool, silk) compounds
produce HCN when burned.Acute cyanide poisoning
in humans is rare and is predominantlycaused by
smoke inhalation from fires and
po lyu retha

much more rarely by intentional ingestion of
cyanidesalts as in suicide or homicide attempts (1,2).

A^*.rr*

Othersources of exposure could occur by accidental
contactin laboratory workers a nd iatrogenic exposures
of theantihypertensive drug Sodium Nitroprusside,

which is
44o/o cyanide

by molar weight. Cyanide groups

releasedfrom

the nitroprusside molecule

enzymatically, serve aspotential cyanogenic
agents.symptoms of cyanide poisoning can occur
withinseconds of inhalation of hydrogen cyanide gas,
withinminutes foltowing oral ingestion of cyanide salts,
andwithin hours of organic cyanide ingestion. Sodium
andpotassium salts of cyanide are lethal to adults in
dosesof 150 200 mg.(3,4) Because of the early
onset of severe

-

symptoms and difficulty in diagnosis, clanide
poisoningis frequently fatal.A situation of panic oftenr
develops if a case of cyanidepoisoning is reported to
a hospital. Although effective

antidotes are available, general supportive
measuresshould not be ignored and may be lifesaving.

Case report:
A 26 year old previously healthy male was brought
tothe emergency ward with alleged history of ingestion

Lifeline, XXVIll, 2015
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cyanide tablets. He was employed in the
jewellery in an electroplating industry which
use of sodium cyanide tablets (of very high

-

98%) besides hydrochloric acid and some
he had accidentallYingested
sodium cYanide about 1/r-2hours

the hosPital. This historyseemed
was most ProbablY intentional.
patient had vomited thriceand started

and irritable behavior.On arrival,
examination, a nasogastrictube
to collect gastric lavage foranaylsis of
for cyanide. Activated charcoalsuspension
istered and supportive care in theform of l/
and high flow 02 @ 4llmin was
Blood samples were taken for arterial blood
,BG) artalysis and a toxicology consult was

uested.Simultaneously, a search for cyanide
(Hydroxycobalaminor Sodium thiosulphate
nd nitrite) wasinitiated.
Physical examination showed a confused state with

aGCS score of 12 (E3M5V4), P: 126lmin, RR: 34/
min,SpO2 - 94Yo on room air, BP: 104166 mm Hg.
Pupilswere normalsized and equally reacting to Iight.
Therewas no evidence of cherry red discoloration of
his skin,with his dark skin tone, and neither his breath,
nor didthe aspirate smell of the characteristic bitter
almondaroma. The systemic examination was
unremarkable.ECG was normal, except for sinus
tachycardia. Hb-1B.2gmo/o, TC-34,400 (N6B L27 E1
M4), PC 2.99 lakh, Na+144, K+ 3.9, Mg++ 2.6 mgo/o
(1.8-2.6)' SC'pf-S+ lU/L(5-45) Creat-1.8 mg%.
ABG revealed severe metabolic acidosis .Supportive
treatment was continuedin the form of lA/ fluids and
oxygen and patientwasgiven lA/ Sodium bicarbonate
in a dose of 100 mEqover 10 min followed by 20 mEq/
hr.At the end of the first hour, the patient started to
developobtundation, and GCS score decreased to
11(E2M5V3). P-144lmin, RR-40/min, SpO2
- B9o/o,
BP-110174 mm Hg. High flow 02 was increased to
1Ol/min and bicarbonate infusion was continued.
Thesearch for cyanide antidote kit proved futile as it

wasnot available anywhere. Even the .olnpuriy
manufacturingthe sodium cyanide tablets was
contacted for theantidotes, which was unavailable
there as well.After 2 hours of treatment, patient still
had sinus tachycardia(P-120lmin, RR-3Oimin, BP130/80 mm Hg),but sensorium started improving to a
GCS score of 13(E4M5V4) and SpO2 increased to

93%. A repeat ABGwas ordered ,which showed
improvement inthe metabolic acidosis. The
bicarbonate infusion washalved to 10mEq/hr.After 5
hours, patient was fully conscious, P - 90/min,RR 24lmin, BP - 130/80 mm Hg and SpO2 - 100%on
oxygen at '10 lit/min. Bicarbonate replacement
wasstopped. He was kept under observation for two
days.By the second day, oxygen was no more required

tomaintain SpO2. His CBC also showed marked
improvements- Hb - 15.2 gmr/o, TC - 14,T00 (N76
Ll9E3 M3) and PC - 2.03 lakh. With an uneventtut
stay, he was discharged with stable hemodynamias
on the third day.
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Discussion:
Cyanide has a special affinity for ferric ions found
incytochrome oxidase, the terminat o*idrtiu.
respiratoryenzyme within the mitochondria and an
essential catalystfor tissue utilization of oxygen. When
cytochromeoxidase (at cytochrome a3) is inhibited by
cyanide, cellular

respiration is inhibited due to uncoupling of
mitochondrialoxidative phosphorylation and
histotoxicanoxia occurs as aerobic metabolism
becomes inhibited.As anaerobic metabolism
continues, there is a lactic acidaccumulation,
producing severe metabolic effects.(6,7)
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The tissues with the highest oxygen requirements
(brainand heart) are the most profoundly

t/'

according to ABG and serumbicarbonate level.

affected.Althou g h effective a ntidotes a ga nst cya n ide
(i.e. Hydroxocobalamin and Cyanide Antidote kit) are
available,general supportive measures should not be
ignored and may be life-saving. According to Jacobs'
experienceof 104 industrialpoisoning cases, the use
of specificantidotes is only indicated in cases of severe
deep coma, with wide nonpoisoningwith

Gonclusion:
This report aims to highlight that the prognosis in

ratory insufficiencY with
. (5) Aggressive airwaY
100% oxygen can be

availabilityof its antidotes is even rarer. And, in spite of
nidebeing a very potent poison, its use in various
esis high

i

reactive pupilsand
circulatory insuffici
management with de

monoxide exposure.
reactivation of cYtochro

cyanidetoxicity is reasonably good if rapid supportive
interventionand effective antidotal therapy are
provided.Mild to moderate poisoning can be managed
withprompt and effective supportive care. Although
theincidence of acute cyanide poisoning is rare, the

concomitant carbon

lifesaving.(6,8, 1 0) lt can

ces:

xygenaccelerates the
oxidase andprotects

against cytochrome oxidase
Even if a patient is unconscio
necessarily have to be adm

ureux V, Peugeot- fulortier C, Giocanti JE et
poisoning and cardiac disorders: 161
The Journal of emergency medicine-

, an antidotedoes not

immediately

)Supportive care

on, 100% oxygen
a decrease in
cause
delivery(because cyanide
as
oxygen utilization).Crystalloids and

should include:Airway control,

JL, Desmettre T,,Manzon C, Judic-

1

by cyanide.(11)

unless vital signs deteriorate.
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cardiomyopathy
Unusual presentation.

Arathi Darshan, Shekhar R Bhise.
ofGeneral Medicine, KLE Universiry,JNMC, KLES Dr Prabhakar
Kore Hospital &MRC, Belagavi.India

Abstract:
Lower extremity arterial thromboembolism is a rare initial presentation
in patients of peripartum cardiomyopathyBesides,peripartum cardiomyopathy can itself be the initial manifestation
of familial dilated cardiomyopathy.
We present a case havingthese atypical observations.

Key words: Familial dilated cardiomyopathy (FDC), lower extremity
arterial thromboembol ism

lntroduction

Feripartum cardiomyopathy (ppCM) is the
developmentof heart failure in the last month of
pregnancy or within the first 6 months postpartum,
but there is no evidenceof any other demonstrable
cause for cardiac failure or anystructural heart disease
before the last month ofpregnancy.

Although viral, autoimmune, and idiopathicfactors may
be contributory, its aetiology remainsunknown.
Peripartum cardiomyopathy usually presentsinitially
with signs and symptoms of heart failure and rarelywith
thrombo-embolic complications.

The criteria forfamilial dilated cardiomyopathy (FDC)
are fulfilled whenone individual is diagnosed with
idiopathic dilatedcardiomyopathy (DCM) in a famity,
with at least: onerelative also diagnosed with idiopathic
DCM-or-one firstdegreerelative with an unexplained
sudden death underthe age of 35 years3.We report
an unusual case of ppCM in a previously
healthlwoman who presented with an acute
iscrnaemia of oneleg, highlighting that this finding can
be the initialmanifestation of peripartum
cardiomyopathy besideshaving a familial occurrence.

Case report
A 22-year-old female presented to the emergency

withsudden onset of pain and numbness in left leg of
'1 dayduration.
There was no history of any trauma,
nosymptoms/signs suggestive of infiammation, no
historyof alcohol or drug abuse, and no previous

history ofcardiovascular clisease. She had

no

significant medical orsurgical history. Her obstetric

ffl^*,.r*

t
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history revealed that she haddelivered a male baby Z
months ago; the delivery was fullterrn, uneventful,
normal vagihal delivery with no protonged
immobilisation. Family history was significantin the
context of her elder sister having expired one year
ago at the age of 25 years soon after delivery of her
secondchild; and in the language of relatives, she was
told by thedoctors that she died of a ,,large" heart.At
admission she was afebrile, her blood pressure was
1OB|7A mm Hg, pulse rate g0/min, and had oxygen
saturation(SpO2) of gB%. Her respiratory exam
revealed scant basalcrepts. The cardiovascular exam
did not reveal anyabnormality. On local exam of her
left leg, it was foundthat it was cool, pale, with non_
palpable Ieft dorsalis pedis,post tibial, popliteal,
and
femoral arteries. The right lowerlimb was normal on
examination. During her secondhospital day, the

patient developed dyspnoea on exertion,later

progressing to orthopnoea, along with

productivecough. Hersaturation dropped and
she had

profoundhypoxaemia, tachycardia, and

hypotension.lnvestigations showed Hb _10 gmo/o,
TLC-13, 000/cumm,normal urinalysis, LFTs _ raised
conjugated bilirubin, andslight elevation of liver
enzymes. Her chest X-ray showecicardiomegaly
with
right-sided pleural effusion . The lower limb Doppler
studies showed no venousthrombosis. ln fact, no
flow
was seen in left oommonfemoral artery left superficial
femoral artery, and anyarteries further down _
suggestirre of thrombosisinvorving reft common
fenrorar

artery and left superficialfemoral artery (Figure 2).
Evaluation for hypercoagulativestate (ApLA ancl

.

lomocysteine) was norma l. Also, D-dimerstudy was
regative, which ruled out pulmonary embolism(it was

rnlikely in view of no venous thrombosis).
lransthoracic echocardiography revealed

;lobalhypokinesia, severe left ventricular systolic
lysfunction,severe mitral regurgitation, and ejection
raction -19%She was anticoagulated with heparin.
,,lo attempt wasmade to address the embolisation of
rer legs withstenting because of her acute cardiac
lecompensationand financial constraints. As her
a rdio-respiratory statusdeteriorated, she was started
rn non-invasive ventilationand ionotropicsupport in the
o rm of dobutamine.Thepatient became
raemodynamically stable after 48 hoursand she was
naintained on diuretics, beta-blockers, and ACE
rhibitors. Her legs were asymptomatic and viable
rutpulses not palpable. She was started on oral
rnticoagulantsand antiplatelet drugs after the baseline

)TI/lNR.lnvestigations of her first degree relatives
rer parentsand younger sister - were essentially
rcrmal. However,investigations of her brother revealed
;ardiomegaly andsystolic dysfunction with EF
,29lo.Based on her findings, her postpartum state

rndpositive family history,

a diagnosis of

mcirdio-myopathy urith familial occurrence
,,ithcongestive heart failure with left lower limb
rrterialthrombosis" was made.The patient was
iischarged and has been coming forregular checkips and is symptomatically better, with herleft leg
isymptomatic and viable and resolution of herheart
ailure features. Echocardiography shows
rersistentlow EF of - 2Oo/o and Doppler left lower limb
;howingcollaterals formation with no flow in the main
rrterialvessels. She continues to be on digoxin,
n ti platelets, oralanti-coagulants, and AC E ihhibitors.
p e ri p

artu

vascular complications through embolisation.
Probable sites of embolisation which are
seen can be cerebral, pulmonary or renalS. ln patients
with PPCM, the return of the left ventricle size and

function to normal in the first 5 months of
thepostpartum period is a good prognostic factor.
Thisusually occurs in 50% of patients with PPCM. Our
patient's left ventricular dysfunction persisted greater

than 6 months after hospital discharge.The present
case demonstrates non-cardinal symptoms

especially "ischaemia threatening a limb" as
anextraordinarily rare initialpresentation of PPCM. The

early recognition of arterial thromboembolism as a
resultof PPCM may prevent further morbidity and
mortalityof this disease; hence underscoring the
importance of rapidly recognising this disorder6. This
case also demonstrates that PPC.M can be the first
manifestationof familial DCM. This case is considered
as famiiial because of history of SCD in the sister,
and the brother shows evidence of cardiomyopathy. lt
is recommended that presymptomatic screening be
carried out for covert DCM in first-degree family
members of PPCM patients without recovery of left
ventrlcular function and dimensions.
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ABSTRACT
We present a case series of three patients who were admitted in the ENT department with the
complaints of nasal congestion, nasal bleeding and vertigo. Evaluation of these patients revealed
juvenile nasopharyngeal angiofibroma. Patients were advised to undergo excision surgery. We
performed preoperative gelfoam embolization in each of these patients to reduce the complications
of intraoperative bleeding. All surgeries went well and the blood supply to the area was found to be
reinitiated within 5–6 days postoperatively. Here, we highlight the importance of preoperative
gelfoam embolization for uneventful surgical excision of juvenile nasopharyngeal angiofibroma.

_____________________________________________________________________________________________________
*Corresponding author: Email: drsanjayporwal@gmail.com;
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Keywords: Juvenile nasopharyngeal angiofibroma; gelfoam; embolization; tumor; head and neck
surgery.

1. INTRODUCTION
Juvenile nasopharyngeal angiofibroma is an
uncommon, benign and highly vascular tumor
that arises in the form of fibrovascular mass in
the sphenopalatine foramen and may extend to
the pterygopalatine fossa, paranasal sinus and
nasal cavity [1]. It accounts for less than 0.5% of
all head and neck neoplasms [2]. The incidence
rate of juvenile nasopharyngeal angiofibroma is
reported to be between one new case per 6,000
to 60,000 patients referred to otolaryngologists
[2]. In this article, we report three cases of
juvenile nasopharyngeal angiofibroma patients
admitted in the ENT department. In all three
cases, the diagnosis was confirmed by imaging
studies. Subsequently, preoperative angiography
and gelfoam embolization were performed which
helped
uneventful
surgical
excision
of
nasopharyngeal angiofibroma. The outcomes
were satisfactory in all three cases. Presenting
symptoms and signs of each case is discussed
individually, followed by the description of
specific preoperative and surgical procedures.

2. PRESENTATION OF CASE
2.1 Case 1
A 17-year-old boy presented with complaints of
difficulty in breathing and epistaxis from right
nostril for past two months. He had reported
swelling under the right cheek two months back.
Upon examination, left deviated nasal septum
was noticed. Rhinoscopy revealed a pink-to-red
globular mass, which was covering the right
choana, posterior border of nasal septum and
one-third of the left choana. Computed
tomography revealed paranasal sinus disease
and an evidence of intensely enhanced soft
tissue density in the pterygopalatine fossa on the
right side, which was extending into the nasal
cavity through the sphenopalatine foramen
causing its widening and covering the masticator
space. The lesion extended superiorly to cause
erosion of the anteroinferior wall of the spheniod
sinus on the right side and erosion of the
pterygoid plate. The size of the tumor was about
6.9 x 6.5 x 6.3 cm. The patient was diagnosed
with stage IIb of juvenile nasopharyngeal
angiofibroma (according to the staging scheme
proposed by Randowski et al. [3]; Table 1). The
tumor was supplied by a branch of the external
carotid artery, which was embolized with a

mixture of gelfoam powder with saline and
contrast medium. Subsequently, he underwent
successful resection of the tumor through a
combination of mid-face degloving technique and
Le Fort I osteotomy.

2.2 Case 2
A 15-year-old boy presented with complaints of
nasal obstruction, compressible nasopharyngeal
mass and recurrent nasal bleeding for past two
months. He had a history of excision surgery for
nasopharyngeal angiofibroma at some other
tertiary hospital almost a year back. A recurrent
form of juvenile nasopharyngeal angiofibroma
was suspected which was extending into the
pterygomaxillary fossa through sphenopalatine
foramen. A computed tomography scan revealed
bony remodeling and anterior bowing of the
posterior wall of the maxillary antrum (HolmanMiller sign). A small-sized, recurrent tumor of
stage
IIa
of
juvenile
nasopharyngeal
angiofibroma was diagnosed. The tumor
received its blood supply from the ipsilateral
internal
maxillary
artery,
which
was
preoperatively embolized with gelfoam powder
(Fig. 1). Subsequently, he underwent surgical
excision of the tumor through the transnasal
endoscopic approach.

2.3 Case 3
A 21-year-old man presented with complaints of
epistaxis and vertigo for past four months. The
patient underwent thorough examination for
nasal cavity and paranasal sinuses. A pale
reddish-blue mass was observed in the nasal
cavity. Further, the angiofibroma was extended
into paranasal sinuses. Characteristic bony
remodeling was observed in the multi-slice
computed tomography. A small-sized tumor of
stage Ib of juvenile nasopharyngeal angiofibroma
was identified. The tumor was supplied by the
ipsilateral internal maxillary artery, which was
successfully embolized with gelfoam powder.
Subsequently, he underwent surgical excision of
the tumor through the transnasal endoscopic
approach.

2.4 Surgical Management and Outcomes
Elective surgical excision was planned in all
three cases. Patients were advised to undergo
preoperative gelfoam embolization in order to
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facilitate surgical access. Accordingly, a 7F
arterial sheath (length: 90 cm; Boston Scientific,
USA) was passed in to the common carotid
artery via the aorta using a multipurpose catheter
(length: 100 cm; outer diameter: 0.094 inch;
Boston Scientific, USA) through transfemoral
approach. A 0.014 inch x 190 cm balancemiddle-weight (BMW) coronary guide wire
(Abbott Vascular, USA) was used to gain access
to the angiofibroma. Then, a stride microcatheter
2.6Fr (Asahi-Intecc USA Medical, USA) was
passed over the guidewire as close to the tumor
as possible. Selective injection through the
microcatheter helped visualization of various
branches of the angiofibroma. Simultaneously,
small gelfoam pledgets (2-3 mm cut from a
compressed gelfoam sponge; Pfizer Inc., USA),
was mixed with 10 mL of 320 mg iodine/mL
contrast-medium, and was back-loaded into a 20
mL syringe to prepare gelfoam slurry by its
sequential mixing with saline through a three-way
stopcock connected to two 51 cm intravenous
connecting tubings, one of which was connected
to a 5 mL delivery syringe. Subsequently, the
gelfoam slurry was gradually injected through the
microcatheter in to the angiofibroma until the
forward ﬂow was reduced, but not to the point of
cessation. Subsequent injections revealed
embolization of the feeding vessel rendering the
area almost avascular. In all patients, vascular
blushes were reduced significantly after the
embolization. All patients were subsequently
taken up for the excision surgery within 2–3 days
of embolization using various endoscopic
transnasal approaches.

Table 1. Staging system of juvenile
nasopharyngeal angiofibroma proposed by
Randowski et al. [3]
Stage
IA
IB
IIA

IIB

IIC

IIIA
IIIB

Stage description
Limited to nose and/or
nasopharyngeal vault
Same as IA with extension into
one or more paranasal sinuses
Minimal extension through the
sphenopalatine foramen,
including a minimal part of the
medial part of the
pterygopalatine fossa
Full occupation of the
pterygopalatine fossa, displacing
the posterior wall of the maxilla
forward; lateral or anterior
displacement of the branches of
the maxillary artery; superior
extension may occur, eroding
orbital bones
Extension through the
pterygomaxillary ﬁssure into the
cheek and infratemporal fossa or
posterior to the pterygoid plates
Erosion of the skull base with
minimal intracranial extension
Erosion of the skull base with
extensive intracranial extension
with or without cavernous sinus
involvement

Fig. 1. (A) A digital subtraction angiogram before gelfoam embolization demonstrates a large
artery feeder arising from the ipsilateral internal maxillary artery with a tumor blush (arrow).
(B) Post-gelfoam embolization angiogram illustrates selective occlusion of the feeding vessel,
rendering the area almost avascular, and reduced tumor blush (arrow)
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All surgeries went well without any procedural
complications. The overall blood loss was
minimal in each patient (<300 mL). Early
postoperative computed tomography was
performed which revealed complete removal of
the nasopharyngeal mass. The blood supply to
the area was found to be reinitiated in 5–6 days
after the operation. All patients were labeled as
cured and were discharged within one week of
surgical excision. No complication or recurrence
was observed in postoperative follow-up after 3
months.

3. DISCUSSION
Juvenile
nasopharyngeal
angiofibroma
is
documented since antiquity by Hippocrates (5th
century BC) [1]. The most common presenting
symptoms include the triad of unilateral nasal
congestion, nasopharyngeal mass and recurrent
epistaxis. In advance stages, nasopharyngeal
angiofibroma may present with facial deformity,
proptosis, headache and deafness [1]. Computed
tomography and magnetic resonance imaging
are the widely used diagnostic modalities to
detect the preoperative extent of tumor growth,
bony changes, and staging of the angiofibroma
[2]. In addition, preoperative angiography is
performed to identify the feeder vessels and to
delineate the tumor size and location [1]. In our
cases, patients presented mainly with a
characteristic triad of symptoms and the
diagnoses were confirmed by computed
tomography and digital subtraction angiography.
Surgical excision of tumor is considered as the
treatment of choice; however, it is associated
with extensive hemorrhage as the head and neck
region is surrounded by highly vascular
channels. The major arterial supply to
nasopharyngeal angiofibroma is the ipsilateral
internal maxillary artery, with occasional
additional vessels from branches of the internal
carotid or contralateral external carotid system
[4]. We emphasize that the preoperative
identiﬁcation of blood supply plays an important
role in selecting the appropriate surgical strategy.
In our patients, branches of external coronary
artery were identified as the feeding vessel.
Accordingly, the excision was planned by
endonasal surgical approach in two cases and
degloving transfacial approach in the other case.
To prevent the potentially lethal bleeding arising
from feeding vessels during the procedure, we
recommend preoperative embolization in all
patients undergoing high risk vascular surgeries.

Embolization can be either temporary or
permanent and can be done by variety of agents.
Among these agents, gelfoam is well established
and widely used since 35 years [5]. The gelfoam
slurry causes mechanical obstruction in the
injected vessel leading to slowing of blood ﬂow
and hastening of thrombus formation to provide a
temporary embolization with the recanalization
occurring within few weeks. In addition, the
gelfoam is inexpensive, readily available, easy to
work with, and can be injected through the
microcatheter [5,6]. Preoperative embolization
not only reduces blood loss during the surgery
but also shortens the operative time by allowing
the easy identification of surgically important
structures, thereby facilitating the tumor removal
[7]. However, in previous literature it was noted
that preoperative embolization in patients with
juvenile angiofibroma increased the risk of
incomplete removal of tumor and lead to high
recurrence rates [8]. This was due to the reduced
deﬁnition of the tumor border after the
embolization, particularly in cases of deep
invasion [8]. Recently, Andrade et al. [9] has
reported that surgical excision was successful in
patients with stage I and II of nasopharyngeal
angiofibroma even without using preoperative
embolization. In another report, Ashrafi et al. had
highlighted the complications of preoperative
embolization and described a case of
postembolization infarction in a patient of
nasopharyngeal angiofibroma [1]. In spite of the
reported risks of incomplete excision and other
complications, embolization has remained the
treatment of choice [10]. In our patients, gelfoam
embolization significantly reduced the blood loss
and allowed complete surgical removal of the
tumor.

4. CONCLUSION
Patients suspected with juvenile nasopharyngeal
angiofibroma
should
be
evaluated
for
characteristic triad of symptoms and the
diagnosis should be confirmed by imaging
modalities and digital subtraction angiography.
Preoperative identiﬁcation of feeding vessel for
the tumor is necessary in deciding the right
surgical approach in patients with juvenile
nasopharyngeal angiofibroma. We conclude that
preoperative embolization should be performed
for the successful attainment of avascular field in
patients
with
juvenile
nasopharyngeal
angiofibroma. It minimizes the intraoperative
blood loss and makes the surgical excision
easier.
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Retrieval of Devices –Percutaneous Techniques
Dr. Prabhu Halkati, Dr. Suresh Patted, Dr. Ranjan Modi, Mr. Rajesh Tasgaonkar
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Abstract- Intravascular foreign bodies which are retained are a
complication of percutaneous procedures.Recently percutaneous
retrieval of intravascular foreign bodies has become a frequently
used technique. Various intravascular foreign bodies include
fragments of central venous catheters (most common), knotted
pulmonary artery (Swan Ganz) catheters, lost guidewires or
guidewire fragments, misplaced embolisation coils and metallic
stents.
We present 3 cases of retrieval of devices from percutaneous
intervention.- Retrieval of Innove wire, Retrieval of central
venous catheter wire, Retreivel of central venous catheter.

I. INTRODUCTION

R

etained intravascular foreign body is a rare, but welldocumented complication of percutaneous procedures1. In
the past,surgical removal of intravascular foreign bodies has
been well described, but recently percutaneous retrieval of
intravascular foreign bodies has become a frequently used
technique. Commonly encountered intravascular foreign bodies
include fragments of central venous catheters (most common),
knotted pulmonary artery (Swan Ganz) catheters, lost guidewires
or guidewire fragments, misplaced embolisation coils and
metallic stents.
The rate of serious complications caused by foreign body
embolism is as high as 71%, with the mortality rate ranging from

24% to 60%2,3. In the case of intravenous foreign objects, such as
a fragment of a central venous catheter, it is important that the
procedure be done as soon as possible to prevent migration to
pulmonary circulation several techniques, often complex, have
been described for the retrieval of intravascular foreign bodies.
Currently, the most commonly used retrieval technique involves
using a snare, most often an Amplatz Gooseneck Nitinol Snare .
We present 3 cases
of retrieval of devices from
percutaneous intervention.
CASE 1 – Retrieval of Innove wire
In a 32 year old male present undergoing balloon mitral
valvotomy ( BMV)the innove wire broke in the left atrium(
Figure 1 ) . Presence of the wire in the Left atrium was a big
concern . Another transeptal atrial puncture was done to gain
access to the left atrium( Figure 2 ) and the wire. A second
innove wire was passed through the transseptal puncture site and
was used to try and hook the previous broken wire ( Figure3).
Several attempts were tried but all were in vain . Later a
multipurpose snare 15 was passed through the transeseptal
puncture(Figure 4 ) and the wire was removed (Figure 5) . The
patient underwent BMV successfully post retrievel of the wire .
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CASE REPORT 2 – Retrieval of central venous catheter
wire
A 50 year old patient was admitted in intensive care unit , during
the insertion of the central venous line the guide wire was
mistakenly not removed , it sliped in to the right atrium passing
through to the inferior vena cava. On flouroscopy the wire was
seen extending from the right artium to the femoral vein
(Figure 6 ) .

FIGURE 1-5
Initially another guiding sire was used through transfemoral
route to hook and remove the stuck wire . But several attempts
were unsuccessful (Figure 7,8) . A multipurpose snare 15 was
then used to retrieve the wire through the same route but it was
not able to hold on to the soft end of the guiding wire (Figure 9 ).
Finally it was decided to hook the hard end of the wire which
was in the right atrium (Figure 10 ) . This approach was
successful .

FIGURE 6 -10
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CASE REPORT 3 – Retreivel of central venous catheter
A 47 year old female diagnosed with carcinoma breast on
chemotherapy was reffered to the hospital with history of
breakage of central venous catheter (Figure 11 )during removal
of the venous line post chemotherapy . Chest x ray showed the
presence of a piece of the venous catheter in the right atrium and
the right ventricle. Various attempts were made to retreive the

3

catheter using Multipurpose snare 15 but all were in vain (Figure
12,13) . A LIMA catheter was then used to pull the broken piece
of venous catheter into the inferior vana cava (Figure 14,15) .
Later the multipurpose snare was used again to hook the end of
the cathater and was removed (Figure 16).

FIGURE 11-16

II. DISCUSSION
The first transluminal recovery of an intravascular foreign
body, as well as the first such recovery done percutaneously can
be credited to Porstmann in connection with his catheter
technique for ductal closure4
Over the last few decades, there has been an increase in the
number of percutaneous cardiovascular interventions. Unfortunately, with this rise has come an increase in the incidence
of lost or embolized foreign bodies in the central and peripheral
circulation. The true incidence of retained foreign bodies is
unknown, however it is estimated at 0.1% to 1.5% 5,6. Examples
of retained objects include J-wire, stents, Swan-Ganz catheters
and pacemaker leads. Most common sites of retrieval are great
veins, right heart and coronary circulation. Though patients may
remain asymptomatic for many years, various serious
complications including arrhythmias, myocardial perforation,
infection and thrombosis have been reported. If symptomatic,
removal of the object becomes necessary. The advances in the
techniques of percutaneous intervention have made the retrieval
of retained foreign bodies feasible, safe and effective, as well as
limited the need for the need for surgery7.

Devices used in percutaneous extraction of retained foreign
bodies Include loop-snares, retrieval baskets and grasping
forceps. Trans-femoral approach is commonly used with the
trans-jugular approach as a second line option if the former
approach fails 8.
Results continue to prove that percutaneousremoval of
foreign bodies is highly efficient (success rates more than 90% in
most studies) with few complications. The added attraction of the
procedure is that many seriously ill patients with iatrogenic
foreign bodies do not have to be exposed to the increased
surgical/anaesthetic risk. Owing to the associated complication
risk, surgery should only be considered when removal attempts
with endovascular interventional techniques have failed.
Mortality is highest with the embolised fragment located in
the right-hand side of the heart, slightly lower in the vena cava,
and lowest in the PA.
There are numerous techniques described in the literature. 910
The majority of these techniques involve a Gooseneck snare, 11
Dormia basket,12 the two-wire technique, a 6-F biopsy forceps, or
even surgical intervention.Today, the most commonly used
retrieval technique involves using a snare,13-14 with the first
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documented use of the ev3, Inc. Gooseneck Nitinol Snare in
1991.11

III. CONCLUSION
The various technique are applicable to all types of patients,
especially critically ill patients who may not tolerate prolonged
procedures. These technique is simple, rapid, and have broad
applicability.

[8]
[9]
[10]
[11]

[12]
[13]
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INTRODUCTION

Pulmonary embolism (PE) is a life-threatening condition with
an incidence of about 60– 70 per 100 000 of the general
population which is associated with significant morbidity and
mortality[1]. PE remains a medical emergency ,in massive
pulmonary embolism and consequent right ventricular failure,
where restoration of pulmonary arterial flow is urgently
required, prompt therapeutic intervention is imperative.
Thrombolytic therapy has a potential to produce quick
thrombolysis, improve hemodynamic instability and eliminate
the venous thrombi [2].

For ideal medical and interventional therapies for PE to the
appropriate patients, definitions for subgroups of PE are
required. The terms “massive,” “submassive,” and “low risk”
have been described in the literature, although their definitions
are vague, vary, and lead to ambiguity.[7]
Registry data have asserted that hypotension and circulatory
arrest are associated with increased short-term mortality in
acute PE. In the International Cooperative Pulmonary
Embolism Registry (ICOPER), the 90-day mortality rate for
patients with acute PE and systolic blood pressure <90 mm Hg
at presentation (108 patients) was 52.4% .[8]
Similarly, in the Germany-based Management Strategy and
Prognosis of Pulmonary Embolism Registry (MAPPET) of
1001 patients with acute PE, in-hospital mortality was 8.1% for
hemodynamically stable patients versus 25% for those
presenting with cardiogenic shock and 65% for those requiring
cardiopulmonary resuscitation [9].Both the Geneva and
Pulmonary Embolism Severity Index (PESI) clinical scores
identify hypotension (blood pressure _100 mm Hg) as a
significant predictor of adverse prognosis.[10,11]
Massive PE

Despite the approval of streptokinase, urokinase, alteplase and
tenecteplase for thromolysis in PE, the efficacy of these
thromolytics remain unclear due to the high mortality
associated with this condition [3, 4].
Pathophysology
Massive, Submassive, And Low-Risk Pe
The outcomes in PE vary substantially depending on patient
characteristics.[5,6]

Acute PE with sustained hypotension (systolic blood pressure
<90 mm Hg for at least 15 minutes or requiring inotropic
support, not due to a cause other than PE, such as arrhythmia,
hypovolemia, sepsis, or left ventricular [LV] dysfunction),
pulselessness, or persistent profound bradycardia (heart rate
<40 bpm with signs or symptoms of shock)[12]
Submassive PE
Acute PE without systemic hypotension (systolic blood
pressure
<90 mm Hg) but with either RV dysfunction or myocardial
necrosis.
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RV dysfunction means the presence of at least 1 of
thefollowing






RV dilation (apical 4-chamber RV diameter divided
by LV diameter >0.9) or RV systolic dysfunction on
echocardiography
RV dilation (4-chamber RV diameter divided by
LVdiameter >0.9) on CT
Elevation of BNP (>90 pg/mL)
Elevation of N-terminal pro-BNP (>500 pg/mL); or
Electrocardiographic changes (new complete or
incomplete right bundle-branch block, anteroseptal ST
elevation or depression, or anteroseptal T-wave
inversion)

Myocardial necrosis is defined as either of the following



Elevation of troponin I (>0.4 ng/mL) or
Elevation of troponin T (>0.1 ng/mL)[12]

Low-Risk PE
Acute PE and the absence of the clinical markers of adverse
prognosis that define massive or submassive PE.[12]
Therapy for Acute Massive, Submassive, and Low-Risk PE

circulatory compromise suggests that other thrombolytic agents
may be preferable in specific cases.
Despite the theoretical advantages of higher local concentration
at the clot site, the delivery of thrombolysis via pulmonary
artery catheter offers no advantage in terms of mortality,
morbidity, or haemorrhage risk over peripheral administration
and carries the risks of a more invasive procedure[24]. Bolus
therapy may be expected to produce more rapid thrombolysis
with improved outcome but few trials found this method of
administration offered no advantage over infusion
regimens[22,25].
Thus presently the agent of choice and dosage still remains a
dilemma The major complication of thrombolysis is
haemorrhage, although allergy, hypotension, fever, nausea, and
vomiting may occur[26]. The overall risk of haemorrhage with
thrombolysis is reported as 6–20%, with no significant
differences between the alternative agents.
The most feared bleeding complication is intracerebral
haemorrhage, which has a reported incidence of 0.6–
3%[27,28,29] The risk factors associated with intracranial
bleeding are increasing age, increasing dose of thrombolytic,
chronic hypertension, female sex, low body mass and
pulmonary catheterisation[27-29]

Patients with confirmed PE and no contraindications should
receive prompt and appropriate thrombolysis therapy followed
by subcutaneous lowmolecular- weight heparin (LMWH),
intravenous or subcutaneous unfractionated heparin (UFH). For
patients with suspected or confirmed heparin-induced
thrombocytopenia, a non– heparin-based anticoagulant, such as
danaparoid ,lepirudin, argatroban, or bivalirudin, should be
used[13] Patients with intermediate or high clinical probability
of PE should be given anticoagulant therapy during the
diagnostic workup[14,15] Considerations about choice of
chronic anticoagulant and duration of therapy are reviewed
elsewhere[14,15]
The agent of choice for fibrinolysis has been a topic of
controversy and debate till date. Various randomized trials
have compared various thrombolytic regimens using rTPA,
streptokinase, and urokinase, with rTPA being delivered over
2 hours and urokinaseand streptokinase delivered over 2–24
hours [16-21].

Patients And Methods

No one agent has proved superior[18]. rtPA regimens showed
better pulmonary flow at 2 hours but not subsequently later
when compared with long and short regimens of other
agents.[17,19,21] Goldhaber[22] compared rTPA at a dose of
100 mg over 2 hours with the same agent at 0.6 mg/ kg over 15
minutes, and found similar improvements in all parameters as
measured by echo, angiography, and VQ scan. Tebe[23]
compared rTPA 100 mg over 2 hours with Reteplase (rTPA) 10
units at baseline and repeated at 30 minutes, and found no
difference in all measured pulmonary haemodynamics.

The 140 cases admitted with suspected pulmonary embolism,
only 68 % (96) patients were thrombolysed and rest 32% (44)
were not thrombolysed due to old age, embolisation in smaller
lobar vessels and affordability of the patients. Total enrolled
patients were 105 males and 35 females of which 72 males and
24 females were thrombolysed .

In literature , no single agent or regimen has been shown to be
more effective than any other. Though the theoretical risk of
worsening hypotension with streptokinase in patients with

The present study is a retrospective study documenting the use
of thrombolytic agents in 140 cases of suspected and
confirmed pulmonary embolism admitted in the last 5 years.
All the patients had received thrombolysis in-hospital . Data
obtained from case records of patients included findings of
detailed medical history, clinical examination and
investigations
(echocardiography,CT
pulmonary
angiographies) performed. The outcomes were assessed in
form of improvement in
symptoms of dyspnoea and
hemoptysis as well as improvement in heart rate, blood
pressure,
oxygen
saturation,
electrocardiogram
,
echocardiography and CT imaging . Well’s criteria were used
for assessment for pretest probability of pulmonary embolism
[30].

RESULTS

Majority of the patients were in the age group 41-50 (56)
followed by <30 (21) , 31-40 (35) , 51-60 (21) and 61-70( 7)
years The presenting symptoms of dyspnoea, chest pain,
haemoptysis and syncope were found in 140 (100%), 7( 5%) ,
2(2.8%) and 28(20%) patients respectively. Patients had one or
more risk factors for pulmonary embolism that included history
of deep venous thrombosis or pulmonary embolism in past,
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hospitalization or surgery or trauma in the preceding 4 weeks,
diabetes mellitus, hypertension, smoking and air travel.
In the study, Table 1 shows the risk factors associated with PE
in total and thrombolysed patients. 14 (10%) of all the
thrombolysed patients had an associated hypercoagulable state
including
hyperhomocysteinemia,
systemic
lupus
erythematosus, polycythemia vera, protein C deficiency and
postpartum state.
Table 1
DVT
Smoking
Hypertension
Diabetes mellitus
Malignancy
Hormone therapy
Previous hospitalization
Previous surgery
Previous stroke

Total
88
49
28
21
21
7
20
7
3

Thrombolysed
53
34
19
14
14
5
19
5
2

Electrocardiography findings (Table 2 ) were noted as sinus
rhythm , sinus tachycardia , Right bundle branch block
(RBBB), S1Q3T3 in individual or in combination . The ECG
findings included S1Q3T3 pattern (60%), right bundle branch
block (15%), and ST-T changes (25%).
Table 2
Sinus rhythm
Sinus tachycardia
Sinus tachycardia and rbbb
Sinus tachycardia and s1q3t3
Sinus tachycardia, rbbb and
s1q3t3

Total
14
35
7
70

Thrombolysed
10
24
5
47

14

10

21 patients (15%) had abnormalities in chest X-ray which
included consolidation, decreased bronchovascular marking,
haziness in the lung fields, signs of pulmonary hypertension
and Hampton’s hump.
According to Well’s score for pretest probability of pulmonary
embolism, 7 patients had high probability (Well’s score>6), 80
patients had moderate probability (Well’s score between 2 and
6) and 53 patients had low probability (Well’s score<2).

The Wells score
Criterias
clinically suspected DVT
alternative diagnosis is less likely than PE
tachycardia (heart rate > 100)
immobilization (≥ 3d)/surgery in previous four weeks
history of DVT or PE
hemoptysis
malignancy (with treatment within 6 months) or palliative

Points
3
3
1.5
1.5
1.5
1.0
1.0

Traditional Interpretation
 Score >6.0
 Score 2.0 to 6.0
 Score <2.0

High (probability 59%)
Moderate (probability 29% )
Low (probability 15%)

Alternative Interpretation


Score > 4
imaging.

PE likely. Consider diagnostic



Score 4 or less
rule out PE..

PE unlikely. Consider D-dimer to

The diagnosis of pulmonary embolism could be confirmed only
in 101 (72%) patients using CT pulmonary angiography.
In others, pulmonary embolism was the most likely diagnosis
based on Well’s score, abnormal X-ray findings and evidence
of right ventricular wall stress on 2D-echocardiography.
The signsof right heart failure documented were raised jugular
venous pressure (46%), hepatomegaly (3%) and pleural
effusion (5%). The baseline echocardiography findings
included evidence of thrombus in dilated pulmonary artery,
pulomonary artery (15%), right atrium (5%), dilated right
ventricle (95%) and tricuspid regurgitation (55%) . (Table 3 )
Of 96 patients that received thrombolytic therapy, 95patients
survived. There was one case of mortality who was a 26 yrs old
female of postpartum pulmonary thromboembolism with severe
hypotension, cyanosis, bilateral crepitations in lungs and
pulmonary hypertension. In the 95 survived patients, there was
alleviation of dyspnoea and hemoptysis in all patients.
Significant reduction in tachycardia and increase in the oxygen
saturation (SaO2) was seen at the time of discharge as
compared to at the time of presentation. Of 95 patients, 43 had
hypotension (systolic blood pressure <120 mmHg and diastolic
blood pressure <80 mmHg) which recovered in all patients till
the time of discharge (P\0.0001). There was resolution of right
bundle branch block and there was a significant reduction in
right ventricular systolic pressure in all the patients throughout
the therapy on 2-D echocardiography. Resolution of pulmonary
embolism on CT pulmonary angiography was also
documented in majority of the patients.
Table 3
Right pulmonary artery
Left pulmonary artery
Right ventricle
Right atrium

Total
7
14
14
7

Thrombolysed
4
9
8
4

Thrombolytic agents tenecteplase (TNK), reteplase
and
streptokinase (STK)were used in the study. Thrombolysis with
STK was used in two different regimens, One 2.5 Lakhs
followed by 1 Lakh per hour for next 24 hours ,Second a two
hour regimen of 7.5 lakh per hour. 56 patients were
thrombolysed under the first STK regimen of 24 hours while 20
patients by the 2 hour regimen. TNK was used in 15 patients as
thrombolytic agent while only in 5 patients reteplase was used .
Classification of PE was done as massive , submassive and low
risk (Table 4)
Table 4
Massive
Submassive
Low risk

Total
21
105
14

Thrombolysed
14
72
10

In patient of low risk PE only STK was used. In submassive
and massive PE patients STK, TNK and reteplase all 3
thrombolytic agents were used .Table 4 depicts the number of
patients in the respective group.
There were no major bleeding events defined as bleeding that
required hospitalization or transfusion, was intracranial or into
a body cavity, or was fatal during the study.
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No other adverse events were reported during this study. At the
first follow up visit after one month of tenecteplase therapy, all
patients were clinically stable and there was no additional
mortality.

DISCUSSION

was developed for the treatment of acute myocardial infarction
and the recommended dose is 10 U followed by a further 10 U
after 30 minutes. Each injection must be given over a period of
39,38

no longer than 2 minutes.
In pulmonary embolism there is
no significant difference in effect when the thrombolytic drug
is injected through a peripheral vein or directly into the
41

The use of thrombolytics for the treatment of pulmonary
embolism has remained controversial over several decades
since the USFDA approval of streptokinase for acute
pulmonary embolism in 1977 [31]. The clinical trials
demonstrated early resolution of pulmonary embolism with all
thrombolytic agents, the best thrombolytic agent still remains a
dilemma for the doctor.
Thrombolytics are often used to dissolve or reduce the size of
the thromboembolism and improve haemo-dynamic status and
gas exchange. These agents are plasminogen activators which
yield the fibrinolytic enzyme plasmin. Free plasmin is rapidly
neutralised by the serine proteinase inhibitor alpha-antiplasmin.
Fibrin bound plasmin is protected from this rapid neutralisation
and clot lysis is promoted.
In spite of improved prevention and treatment of pulmonary
embolism, the mortality is still estimated to be between 20 30%. It is the third most common cardiovascular cause of
death, with two thirds of the deaths occuring within the first
few hours as a result of severe haemodynamic and respiratory

pulmonary artery, and there is a less severe systemic
fibrinogen depletion (a significant problem with streptokinase
39

and urokinase). Reteplase is also not as antigenic as
streptokinase or urokinase, although anaphylaxis has been
38

reported.
The agent of choice, dosage may depend upon the clinical
scenario and doctor persepective .

CONCLUSION
In our study, we reviewed the efficacy of various thrombolytic
agents used and their associated complications associated with
them did not show any significant discrepancies . The two hour
regimen of streptokinase which was used in 4 patients showed
to be quite effective as well . Because of the high cost and
serious bleeding complications that may arise with
thrombolytic therapy, thrombolytic treatment should be
reserved for patients with massive PE complicated by severe
haemodynamic compromise.

32,33,34

disturbances.
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Knowledge, attitude and practices of infant feeding among
mothers in rural field practice area of vantamuri primary health
centre, Belgaum – A cross sectional study
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Abstract: Background: Breastfeeding is considered as the most economical and easily accessible complete
nutrition for every new born child. Knowledge, attitude and practices associated with infant feeding forms an
essential ‘need felt’ for the intervention program designed to bring about positive behavioural change in infant
health. Objective: to assess the knowledge, attitude and practices of infant feeding among infant mothers.
Methodology: This is community based cross-sectional study conducted in Vantamuri PHC area with the
sample size of 401mothers. Percentage and chi-square test was applied for statistical analysis. Results: In this
study, only 9.23% of mothers had good knowledge about infant feeding while majority of mothers (79.05%)
had average knowledge. Others had poor knowledge about the same. 22.44% of mothers had highly positive
attitude towards infant feeding while majority (59.6%) had average attitude. 17.96% of mothers had poor
attitude towards the same. Regarding practice, 13.97% of mothers did good practice, 7.73% of mothers
practiced negatively and majority (78.3%) were on an average. Conclusion: The breastfeeding knowledge,
attitude and practices about infant feeding are suboptimal among infant mothers and those who were well
informed, do not practice it willingly.
Keywords: Knowledge, attitude, practice, mothers, exclusive breast feeding (EBF).

Introduction
Children are our future and most precious
resource. After birth, the health of the baby
depends upon the nurturing practice adopted by
the families [1]. Traditionally it has been believed
that exclusive breast feeding is the best form of
infant feeding which ensures optimum growth,
enhances intellectual and emotional development
and improves child survival by providing
protection against infections, diseases and
malnutrition for infant [2]. Human breast milk
contains all the nutrients, antibodies, hormones
and antioxidants that an infant needs to thrive ‘the nurture provided by nature’ [3].
Breast feeding for first six months of life is
considered as first immunization. Adequate
complimentary feedings after six months further
contribute an additional support to children’s
health [3]. The benefits of breast-feeding to both
the infants and the mothers are now evident.
Extensive research, especially in recent years, has

proven that breast-feeding reduces the
morbidity and mortality of infants and
children, and promotes maternal health, both
in developing and developed countries [4].
Infants who are properly breast-fed grow
better and experience less sickness and fewer
deaths than other infants who are not breastfed. Breast-feeding is reported to save six
million infant lives each year by preventing
diarrhoea and acute respiratory infection. The
prevalence of breast-feeding differs from one
country to another and from one society to
another; this of course is due to cultural and
religious believes [5].
The Millennium Development Goal No-4
aims to achieve a two thirds reduction in
global under-five deaths by 2015 of which
38% occur in newborns. Inappropriate
breastfeeding significantly increases the risk
of all cause mortality as compared to
appropriate breastfeeding practices [6].
Although exclusive breastfeeding is the best
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way to feed infants, it is not commonly practiced.
Breastfeeding in India is almost universal [7],
however the rates of early initiation, exclusive
breastfeeding and timely complementary feeding
are well below desirable targets and need
improvement [6]. Knowledge, attitude and
practices (KAP) associated with infant feeding
forms an essential need felt for the intervention
program designed to bring about positive
behavioral change in infant health [8]. As there
was no data on KAP and associated factors with
infant feeding in this part of rural area, the
present study was conducted to assess the
knowledge, attitude and practices of infant
feeding of rural mothers and the factors
influencing the KAP of infant feeding.

Kengalagutti BM et al

houses after obtaining the informed consent.
The pre-designed and pre-tested questionnaire
was used to collect the information.
Statistical analysis: The collected information
was compiled & coded in Microsoft excel
worksheet and analyzed by ‘scoring system’.
The results were expressed in percentages.
Chi square test was applied to test the
association.
Scoring system:
•

Material and Methods
The community based cross-sectional study was
conducted in a rural field practice area of
Vantamuri Primary Health Centre area, J. N.
Medical College, KLE University, Belgaum. The
study population was mothers with infants aged 6
months to 1 year. The sample was calculated by
assuming the prevalence rate of KAP of infant
feeding, p =50%, Error =5% (absolute) and 95%
CI (confidence interval) by using formula [n=4 pq
/d 2]. The calculated sample size was 400. The
study period was from 1st March 2009 to 31st
December 2009.
The Vantamuri PHC consists of 18 villages of
varying population. The total population of
Vantamuri was 33,301 according to 2008 PHC
household survey. Mothers with infants 6 months
to 1 year were selected according to population
proportion of each village by simple random
sampling method. Mothers (with infants aged 6
months to 1 year) who had been residing at least
for 1 year preceding the survey in the Rural Field
Practice Area of Vantamuri PHC was included in
the study and who had come to their mother’s
house for delivery were excluded.
The ethical clearance was obtained from the
Institutional Ethical Committee for Human
Subject’s Research of JNMC, Belgaum. After
obtaining the clearance, the information regarding
the eligible subjects and some relevant details
were collected by the help of Anganwadi Worker
(AWW). A pilot study was conducted before the
start of the study to know the feasibility of the
questionnaire. Mothers were interviewed in their

•

•

In case of knowledge and attitude, correct
answer to the question was given ‘1’
mark, ‘0’ was given for wrong answer and
don’t know answer, while in case of
practices ‘1’ for correct answer and ‘0’ for
negative.
To assess knowledge, attitude and
practices in accordance with good,
average or poor, Mean Score and SD of
the participants were calculated.
In all the cases (KAP), participant with
score less than Mean Score-SD was
considered as poor, Mean Score-SD to
Mean Score + SD as average as and more
than Mean Score + SD as good.
Results

In this study, majority of the mothers
(51.88%) belonged to the age group of 20-25
years. For 37% of mothers, it was the first
child, 33% mothers had two children and 30%
of mothers had three or more children. Out of
401 interviewed mothers, 86% had normal
delivery while mothers who delivered by
LSCS and other methods were 10.48% and
3.49% respectively. 79.03% had normal birth
weight at the time of birth, and rest had low
birth weight. 81.3% were institutional and
rests (18.7%) were home deliveries.
Majority i.e.51.63% and 29.67% belonged to
IV and V class of socio-economic status
respectively according to modified B. G.
Prasad’s classification.
Less number of
mothers i.e.11.97%, 4.24% and 2.49%
belonged to class III, II and I respectively.
KAP of infant feeding was found to be
significantly associated with SES, Parity,
Education and place of delivery (Table no. 1,
2, 3, 4).
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Table-1: Association between SES of the family and KAP of infant feeding
Knowledge
Number
Percentage
Score
SES
I
(n=10)
II
(n=17)
III
(n=48)
IV
(n=207)
V
(n=119)
Total
(n=401)

Poor
*(<4)
0
0
0
0
0
0
25
12.07
22
18.49

Average
*(4-8)
5
50.0
11
64.71
37
77.08
167
80.68
97
81.51

Attitude
Number
Percentage
Good
*(>8)
5
50.0
6
35.29
11
22.92
15
7.25
0
0

χ2 =65.653 DF=6
p=0.000

Poor
*(<5)
1
10.0
1
5.88
6
12.5
29
14.01
35
29.41

Average
*(5-8)
6
60.0
8
47.06
28
58.33
129
62.32
68
57.14

Practice
Number
Percentage
Good
*(9)
3
30.0
8
47.06
14
29.17
49
23.67
16
13.45

χ2 =23.051 DF=6
p=0.0008

Poor
*(<3)
0
0
2
11.77
1
2.08
13
6.28
15
12.61

Average
*(3-6)
8
80.0
13
76.46
40
83.34
158
76.33
95
79.83

Good
*(>6)
2
20.0
2
11.77
7
14.58
36
17.39
9
7.56

χ2 =11.758 DF=6
p=0.067

*(Digits in the parenthesis show the range of score obtained by the participants)

Table-2: Association between the place of delivery and KAP of infant feeding
Knowledge
Attitude
Practice
Number
Number
Number
Percentage
Percentage
Percentage
Score
Poor
Average
Good
Poor
Average Good
Poor Average Good
Place
*(<4)
*(4-8)
*(>8)
*(<5)
*(5-8)
*(9)
*(<3)
*(3-6)
*(>6)
of delivery
Home
19
55
1
25
46
4
12
60
3
(n=75)
25.33
73.34
1.33
33.33
61.34
5.33
16.0
80.0
4.0
Institutional
28
262
36
47
193
86
19
254
53
(n=326)
8.59
80.37
11.04
14.42
59.2
26.38
5.83
77.92
16.25
2
2
2
Total
χ =21.197
DF=2
χ =24.231
DF=2
χ =14.754 DF=8
p=0.00002
p=0.000
p=0.0006
(n=401)
*(Digits in the parenthesis show the range of score obtained by the participants)

Score
Parity
One
(n=148)
Two
(n=133)
>Three
(n=120)
Total
(n=401)

Table-3: Association between parity and KAP of infant feeding
Knowledge
Attitude
Practice
Number
Number
Number
Percentage
Percentage
Percentage
Poor
Average
Good
Poor
Average Good
Poor
Average Good
*(<4)
*(4-8)
*(>8)
*(<5)
*(5-8)
*(9)
*(<3)
*(3-6)
*(>6)
31
101
16
37
31
30
21
110
17
20.95
68.24
10.81
25.0
54.73
20.27 14.19
74.32
11.49
7
112
14
16
87
30
4
106
23
5.26
84.21
10.53
12.03
65.41
22.56
3.0
79.7
17.3
9
104
7
19
71
30
6
98
16
7.5
86.66
5.84
15.84
59.16
25.0
5.0
81.66
13.34
χ2 =188.231
DF=8
p=0.000

χ2 =15.809
DF=4
p=0.003

χ2 =15.227 DF= 4
p=0.004

*(Digits in the parenthesis show the range of score obtained by the participants)
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Table-4:Association between the educational status and KAP of infant feeding
Knowledge
Attitude
Practice
Number
Number
Number
Percentage
Percentage
Percentage
Score
Poor
Average Good Poor Average Good Poor Average Good
Education
*(<4)
*(4-8)
*(>8) *(<5)
*(5-8)
*(9)
*(<3)
*(3-6)
*(>6)
Illiterate
34
101
1
46
80
10
23
108
5
(n=136)
25.0
74.26
0.74
33.82
58.83
7.35
16.91
79.41
3.68
Primary school
4
11
0
4
9
2
1
12
2
(n=15)
26.67
73.33
0
26.67
60.0
13.33
6.67
80.0
13.33
Middle school
5
67
2
11
52
11
5
58
11
(n=74)
6.76
90.54
2.7
14.87
70.27
14.86
6.76
78.38
14.86
High school
4
118
8
8
73
49
2
100
28
(n=130)
3.08
90.77
6.15
6.15
56.15
37.7
1.54
76.92
21.54
0
14
11
3
14
8
0
20
5
PUC/Diploma
(n=25)
0
56.0
44.0
12.0
56.0
32.0
0
80.0
20.0
Degree
0
5
14
0
10
9
0
15
4
(n=19)
0
26.32
73.68
0
52.63
47.37
0
78.95
21.05
PG
0
1
1
0
1
1
0
1
1
(n=2)
0
50.0
50.0
0
50.0
50.0
0
50.0
50.0
2
2
2
Total
χ =188.529 DF=10
χ =73.036
DF=10
χ =43.010
DF=10
p=0.000
p=0.000
p=0.000
(n=401)
*(Digits in the parenthesis show the range of score obtained by the participants)

Discussion
The present study was conducted in a rural area
with 401 mothers being enrolled in the study.
Majority (51.88%) of mothers belonged to the
age group of 20-25 years. 86% of mothers had
normal delivery. Out of 391 infants, 79.03% had
normal birth weight at the time of birth. 51.63%
mothers belonged to the social class IV. About
37% mothers were with one child and 81.3% had
undergone institutional deliveries. The higher rate
of institutional deliveries can be attributed to
better primary health care services and the
proximity of the study area to the urban centre.
A study conducted in North Jordan had 33.64%
of mothers belonging to age group of less than 30
years. 42.8% of mothers had less than 3 births
[9]. Another study conducted in Kolkata had 70%
of children had normal birth weight [10]. A study
conducted in Tehran had 52.1% of male infants
[11]. Another study conducted in rural area of
Bangalore had majority of mothers between the
ages of 21 - 25 years (60%) and 15 - 20 years
(30%). A majority of mothers were having one
child (65%) belonging to low to medium
socioeconomic class (55%) [12].

In the present study, majority 9 (100%) of
mothers in the age group of 31 years and
above had average knowledge about infant
feeding. 17 (23.94%) mothers belonging to
age group of < 20 years had poor knowledge,
whereas 17 (15.05%) mothers in the age
group of 25 – 30 years had good knowledge.
It was observed that the level of knowledge
regarding infant feeding goes on increasing
with the age of the mothers. In the present
study, it was observed that 21 (29.58%)
mothers belonging to aged below 20 years had
negative attitude when compared to
1(11.11%) mothers of age group above 30
years. The study showed that attitude of
mothers was directly proportional to the age
of the mother.
The present study revealed that 22 (19.47%)
mothers of age group 25-30 years had good
practices towards infant feeding as compared
to 6 (8.45%) mothers belonged to below 20
years. Results of the present study revealed
that there was a statistically significant
association existing between the age of the
mothers and the Knowledge, Attitude and the

© 2015. Al Ameen Charitable Fund Trust, Bangalore

19

Al Ameen J Med Sci; Volume 8, No.1, 2015

Practices of infant feeding. A study conducted in
Nepal showed that 22.0% of mothers started
breast feeding below the age of 20 years, 75.0%
of mothers were belonged to 20-35 years and
only 3.0% of mothers started breast feeding at the
age of 35 years and above. The study strongly
revealed that maternal age factor directly
associated to breast feeding practices of the
neonates [13].
Present study revealed 14 (73.68%) mothers
educated up to degree level had good knowledge
of infant feeding while compared to lower levels
of education. Poor knowledge was observed more
in the mothers educated up to primary school. In
this present study, it was observed that 52
(70.27%) mothers had average attitude who had
completed middle school, good attitude was
found in those who had completed degree and
PG. Poor attitude was found in 46 (33.82%)
illiterate mothers. Poor practice was found among
23 (16.91%) illiterate mothers, whereas good
practice was observed in mothers who had
completed high school. It was found that, the
association between educational status of mothers
and KAP of infant feeding was statistically
significant. As the education of mothers rose
higher, the level of their KAP towards infant
feeding also increased. A study conducted in
Maharashtra showed that the more number of
illiterate women were practicing breastfeeding
(66.31%) as compared to 41.9% of mother’s
educated high school or higher [14].
In the present study, 31 (20.95%) mothers with
one child had poor knowledge and 104 (86.66%)
had average knowledge who had more than three
children. Present study revealed that 87 (65.41%)
mothers with two children had average attitude
and 98 (81.66%) mothers with more than three
children had average practices regarding infant
feeding. The association between parity of
mothers and KAP of infant feeding was found to
be statistically significant. As the parity
increased, the level of KAP was also increased. A
study conducted in Maharashtra in which practice
of breast feeding was seen increasing with the
parity in the rural mothers as compared to 51.0%
in the 4th delivery to only 11.0% in the 1st
delivery [14].
Present study showed that 262 (80.37%) of
mothers who delivered in institutions had average

Kengalagutti BM et al

knowledge, 46 (61.34%) mothers who
delivered in home had average attitude and
254 (77.92%) of mothers delivered in
institutions had average practices. It was
found that mothers who had delivered in
institutions were having good KAP compared
to mothers who had delivered in home. In
this study, the association between place of
delivery and KAP of infant feeding was found
to be statistically significant. This significant
association can be explained by the fact that
literate mothers would have preferred for
institutional deliveries. Literacy could have
also been responsible for better KAP of infant
feeding among mothers.
Present study revealed that 97 (81.51%) of
mothers belonging to socioeconomic class V
had average knowledge and 129 (62.32%) of
mothers belonging to socioeconomic class IV
had average attitude. The proportion of
mothers with poor practices reduced with
higher socio-economic status of the mothers.
In this study, the association was found to be
statistically significant between the socioeconomic status of the mothers and the
Knowledge and attitude of mothers about
infant feeding and it was not significant in
terms of practice.
Conclusion
The present study concludes that the
breastfeeding knowledge, attitude and
practices about infant feeding were
suboptimal among mothers. Among the well
informed mothers, few of them did not
practice it willingly because of lower
socioeconomic status, age at pregnancy,
socio-cultural practices, and home deliveries,
effects of media and advertisements and blind
faith on commercial feeding practices. The
association found to be existing between
education, parity, site of delivery and socio
economic status with KAP of mothers
significantly outline the steps needed to
improve the breastfeeding status among the
mothers in the study area.
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Abstract: Background: The prevalence of non-alcoholic fatty liver disease (NAFLD), has been estimated to be
between 20% and 30% in the general population, but this value is much higher (approximately 70-80%) in type
2 diabetes patients, who are also at higher risk of developing advanced fibrosis and cirrhosis As a result of
epidemic increase in obesity, hyperlipidemia and diabetes mellitus patients, the prevalence of NAFLD in the
general population is increasing. Objective of the study: The objective of this study was to determine the
prevalence of NAFLD in type 2 diabetes mellitus patients. Methods: A cross sectional hospital based study was
conducted on a total 1750 type - 2 diabetes mellitus patients attending Diabetes Centre, KLES Dr. Prabhakar
Kore Hospital & Medical Research Centre, Belagavi. Patients with known chronic liver disease and history of
alcohol intake were excluded. These patients were evaluated by abdominal ultrasonography to determine the
presence of fatty liver. They were divided into fatty liver group and non fatty liver group; and were further
evaluated by measurement of body mass index, HbA1c, liver function tests and lipid profile. The data obtained
was analyzed using SPSS version 14.0. Results: Out of 1750 patients, screened for the presence of NAFLD,
males were 1152 and females 598. Group A comprised NAFLD patients (10.51%) and Group B Non-NAFLD
patients (7.02%). Conclusion: Our study showed that the NAFLD is an integral part of cluster of abnormalities
such as dysglycemia, dyslipidemia, hypertension and obesity. Age and duration of diabetes are also important
contributing factors in occurrence of NAFLD.
Keywords: Type-2 diabetes mellitus, Non-alcoholic fatty liver, Dyslipidemia, Dysglycaemia, Hypertension,
Liver enzymes.

Introduction
Non-alcoholic fatty liver disease (NAFLD) is the
most common liver disease and the third leading
indication for liver transplantation [1]. The
prevalence of NAFLD has been reported to be
15-30% in the general population [1-2] and in
type-2 diabetes mellitus population, the
prevalence is 70-75% [3]. NAFLD has been
proposed as one of the components of metabolic
syndrome [4]. It has been found to be a composite
of confirmed cases with central obesity, type -2
diabetes mellitus and dyslipidemia. Studies have
shown the major role of obesity and insulin
resistance in NAFLD [5]. However, regardless of
body-mass index (BMI), the presence of type 2
diabetes mellitus significantly increases the risk
and severity of NAFLD [6]. Only recently liver
disease has been recognized as a major
complication of type -2 diabetes mellitus with

increased mortality rates for cirrhosis greater
than that for cardiovascular disease [7-8].
Insulin resistance plays a central pathogenetic
role in both type 2 DM and NAFLD with the
latter being considered as the hepatic
manifestation of the metabolic syndrome [9].
Objective of the study: We conducted a study
to determine the prevalence of NAFLD as
diagnosed by ultrasound examination of the
liver among type 2 diabetes mellitus patients.
Research Design and Methods
A cross sectional hospital based study
conducted on a total 1750 type-2 diabetes
mellitus patients attending Diabetes Centre,
KLES Dr. Prabhakar Kore Hospital &
Medical Research Centre, Belagavi to
determine prevalence of NAFLD among type-
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2 diabetes mellitus patients. A total of 184
patients (Group A) with NAFLD were compared
with 123 patients (Group B) with normal liver
status. Cases with known hepatic disease, HBs
antigen or Anti-HCV positivity, ingestion of
hepatotoxic drug(s) were excluded. All patients
had their informed consent signed with the study
protocol approved by the ethics committee of the
hospital. Detailed physical examination was
carried out with emphasis on blood pressure,
height, weight, and waist-hip ratio. Clinical
investigations included fasting and 2-hour postprandial blood glucose, HbA1c, blood urea,
serum creatinine, lipid profile (total cholesterol,
LDL, HDL, and triglycerides), liver function tests
(LFT).
All patients underwent ultrasound (USG) of the
abdomen to detect fatty changes in the liver,
performed by a professional radiologist, using a
high-resolution B-mode ultrasonography system.
The scanning was done for an average of 20
minutes with the images recorded and
photographed. Fatty liver was defined as the
presence of an ultrasonography pattern consistent
with
‘‘bright
liver,’’
with
evident
ultrasonographic contrast between hepatic and
renal parenchyma, vessel blurring, and narrowing
of the lumen of the hepatic veins in the absence
of findings suggestive of chronic liver disease
[10-11]. NAFLD was defined as any degree of
fatty liver in the absence of alcohol intake.

Obesity is defined if body mass index (BMI) ≥
25 kg/m2 [12]. For given age, sex and body fat
level Caucasians have higher BMI than
Asians. It is generally recommended to
consider Asians as obese if their BMI is ≥ 25
kg/m2. Patients were considered centrally
obese if the waist circumference was >80 cm
in females and >90 cm in males [13]. Patients
with one of the criteria: LDL-C >100 mg/dL,
total cholesterol >200 mg/dL, triglycerides
>150 mg/dL, or HDL-C < 40 mg/dL in males
and <50 mg/dL in females were considered to
have dyslipidemia [14]. Metabolic syndrome
was defined according to guidelines of IDF
[13]. The diagnosis of hypertension was done
when average systolic BP ≥140 mm Hg, or
average diastolic BP ≥90 mm Hg, or use of
antihypertensive medication was established
[15].
Data Analysis: Data analysis was done by
using SPSS statistical software package and p
values < 0.05 were considered significant.
Results
Out of the total 1750 patients screened for the
presence of NAFLD, males were 1152 and
females 598. Group-A comprised NAFLD
patients (10.51%) and Group B Non-NAFLD
patients (7.02%). Figure (1) flow chart shows
the selection of study subjects.

Figure-1: Flowchart showing number of patients screened NAFLD with USG abdomen (liver)
1750 (Male: 1152 Female: 598)

NAFLD
Non-NAFLD

: (n=184; 10.51%) Group “A”
: (n=123; 7.02%) Group “B”
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Table No 1, 2 and 3 show the prevalence of
NAFLD to be10.51% which increased with
advancing age (38%) and longer duration of
diabetes (49%). Results were statistically
significant.

Table-2: Prevalence of NAFLD according to
age of Type-2 diabetes mellitus patients
Age group
(yrs)

Group A

Group B

Total

30-40

27 (15)

49 (40)

76

41-50

39 (21)

36 (29)

75

51-60

48 (26)

34 (28)

82

≥ 61

70 (38)

04 (3.2)

74

Total

184

123

307

Table-1: Prevalence of NAFLD according to
gender of Type-2 diabetes mellitus patients
Sex

Group A

Group B

Total

112 (51.6%)

105 (43.4
%)

217

Female

72 (80%)

18 (20%)

90

Total

184 (10.51%)

123 (7.02%)

307

Male

2

X = 57.909; DF=3; P=0 .000

X2 = 21.347; DF=1; P=0 .000

Table-3: Prevalence of NAFLD and duration of diabetes
Duration (Yrs)

Group A

Group B

Total

0-4

27 (15)

51(41)

78

5-<9

66 (36)

48 (39)

114

≥9

91 (49)

24 (20)

115

Total

184

123

307

2

X = 38.668; DF=2; P= 0.000

Table-4: Prevalence of individual abnormalities among the study groups
Group A (n=184)

Group B (n=123)

X2

P value

BMI (≥ 25kg/m2)

119 (65)

51 (41)

9.9

0.001

HTN (≥ 140/90 mm/Hg)

158 (86)

71 (58)

19.0

0.001

T. Cholesterol (≥ 200 mg/dl)

95 (52)

55 (45)

12.5

0.44

Triglycerides (≥ 150 mg/dl)

119 (67)

73 (59)

3.8

0.001

LDL (≥ 100 mg/dl)

108 (59)

67 (54)

6.5

0.001

HDL ( ≤ 40 mg/dl)

50 (27)

21 (17)

10.9

0.003

SGOT (≥ 35 IU/L)

55 (30)

10 (8)

0.8

0.039

SGPT ( ≥ 40 IU/L)

41 (22)

18 (15)

8.2

0.214

Abnormalities

Table no 4 shows prevalence of individual
abnormalities among the study groups.
Prevalence of Obesity (65%), Hypertension
(86%)
and
Mixed
Dyslipidemia
(Hypercholesterolemia52%,
Hypertriglycerdemia- 67%, High LDL- 59% and
Low HDL- 27%) were significantly higher
among subjects with NAFLD-Group A. Results
were statistically significant. Contrary finding
was that abnormal aminotransferase levels were
found in NAFLD subjects

Discussion
Non-alcoholic fatty liver disease (NAFLD)
represents a continuum of disease,
characterized histologically by excessive
accumulation of hepatic fat in the absence of
significant alcohol consumption; with or
without inflammation, varying degree of
fibrosis, and cirrhosis. A number of studies
have found a positive relationship between
hyperinsulinaemia,
abnormal
glucose
tolerance, and NAFLD. Mishra et al found the
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prevalence of metabolic syndrome and NAFLD
to be 24% and 14.8%, respectively, in nonalcoholic North Indian men [16]. In a study by
Mohan et al the prevalence of NAFLD (54.5%)
was significantly higher in patients with diabetes
compared to those with pre-diabetes (IGT or IFG)
(33%), isolated IGT (32.4%), isolated IFG
(27.3%) and normal glucose tolerance (NGT)
(22.5%) [17]. Also, the, prevalence of most
cardio-metabolic risk factors was significantly
higher in NAFLD patients. Gupte et al found that
mild, moderate, and severe NAFLD in 65.5%,
12.5%, and 9.35% of otherwise asymptomatic
type 2 diabetics, respectively [18].
Prashanth et al found a high prevalence of
NAFLD
and
NASH
(Non-alcoholic
steatohepatitis) in type 2 diabetics which
increased with multiple components of the
metabolic syndrome [19]. Banerjee et al observed
that, on histology, only fatty change in 43%,
NASH in 40% and more advanced disease in
23% of cases [20]. In our study, the prevalence of
NAFLD, as detected by ultrasound, was 10.51%
which was comparable with the prevalence found
in other studies (Gupte et al [18] Prashanth et al
[19] Banerjee et al [20]). Although initial studies
emphasized that NAFLD occurred mostly in
women, more recent studies have shown that
NAFLD occurs with equal frequency in men [2122], as is also seen in our study ( males: females;
51.6%: 80%).
Obesity in particular central obesity has been
described as one of the strongest risk factors for
NAFLD and fibrosis, with NASH being prevalent
in 18.5% of the obese patients [23]. The
association of diabetes and obesity may pose an
added risk. In a study among severely obese
patients with diabetes, 100% were found to have
at least mild steatosis, 15% steatohepatitis and
19% cirrhosis [24]. In our study, 65% patients
were obese with NAFLD. Hypertension has also
been reported frequently in patients with NAFLD
[25-26] but it is not an independent risk factor as
is also found in this study. In our study, 86%
HTN patients had NAFLD.
Dyslipidemia has been reported in 20 to 92% of
patients with NAFLD [27]. We found that

Jali MV et al

Hypercholesterlemia52%,
Hypertriglycerdemia- 67%, High LDL- 59%
and Low HDL- 27%) were significantly
higher among subjects with NAFLD-Group
A. In a hospital based study from North India
Prashanth et.al [19] found almost similar
findings.
Our study on liver enzymes showed that 30%
had abnormal SGOT and 22% abnormal
SGPT. It is evident that the level of liver
enzymes will provide little diagnostic or
prognostic value when assessing NAFLD
patients. They appear to be insensitive
markers for NAFLD. A limitation of our study
is that the diagnosis of NAFLD was based on
ultrasonography and was not confirmed by
liver biopsy. Ultrasonography is by far the
commonest method of diagnosing NAFLD in
clinical practice and has very good sensitivity
and specificity. The sensitivity and specificity
of ultrasound for detecting hepatic steatosis
varies from 60 to 94% and 88 to 95%,
respectively [10]. Studies suggest that liver
biopsy
is seldom necessary to diagnose
NAFLD [28-29].
Conclusion
We need long-term follow-up studies from
India on patients with NAFLD to understand
the temporal evolution of NAFLD, metabolic
syndrome and coronary artery disease in our
population. Our study showed that the
NAFLD is an integral part of cluster of
abnormalities
such
as
dysglycemia,
dyslipidemia, hypertension and obesity. Age
and duration of diabetes are also important
contributing factors in occurrence of NAFLD.
The clinical implication is that patients with
NAFLD are at higher risk and should undergo
periodic cardiovascular risk assessments.
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Abstract
Background: School children, aged between 6-15 years form one fifth of our country’s population. They are
the neglected group and do not receive as much attention as the under fives’ enjoy. Providing comprehensive
health care to them should be sought as they are the country’s future. So, the present study was conducted to
determine the nutritional status of school children and also to know the morbidity pattern among them.
Methods: The present cross sectional study was carried out in all the primary and high schools, covered
under Vantamuri Primary Health Centre, District Belgaum. Data collection was done under the ‘Suvarna
Arogya Chaitanya Karyakrama’, conducted between 1st August to 31st August 2012. Results: A total of 5203
(79.1%) students were present on the day of examination. Among them, 52.6% were boys and 47.5% were
girls. Of the total children examined, underweight, stunting and wasting was present in 21.2%, 21.7% and
24.9% respectively. One or the other morbidity was present in 92.1% of the children. Dental caries, anemia
and defective vision were more prevalent among adolescents.
Keywords: School children; Wasting; Stunting; Underweight; Morbidity pattern; Primary health centre.

Introduction
School health programme is an important
aspect of any community health programme.
As children occupy the major portion of
population of the country and also belong to
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age group in which good healthful living style
could be inculcated, it is all the more important
to impart them with right knowledge at right
time as they are the one who disseminate
knowledge in the community. School health
services provide an ideal platform to detect the
health problems early and treat them.
Continuing good health at school age is
essential if children are to sustain the
advantages of a healthy early childhood.
With more and more school enrolments
taking place, schools have become the
convergence centre for health and education
programmes. Due to widespread poverty
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compounded by illiteracy and limited
awareness, many school children suffer from
conditions that can be prevented by
appropriate health education. Good health
increases enrolment and reduces absenteeism.
The age group is non earning, depended on
family and easily accessible for the health
assessment, care, and education. This group is
on the threshold of adulthood on whom the
progress and welfare of the community
depends. Therefore it is necessary to provide
targeted services to improve their health
status.[1]
School health surveys offer an excellent
opportunity to screen a large size of this
population with minimum resources. The
present study was undertaken to know the
nutritional status and morbidity pattern of
school children.
Materials and Methods

without any footwear to the nearest 0.1 cm
using a standard calibrated bar. The
nutritional status of the child was classified as
underweight, stunted, and wasted as per their
weight for height, height for age and weight
for age respectively according to the World
Health Organisation (WHO) standards for that
age.3 Children who were between -2SD and 3SD were considered as moderately
underweight, stunted and wasted for their age
and children < - 3SD were severely
underweight, stunted and wasted for their age.
Morbidities were identified by appropriate
history and detailed clinical examination.
Statistics
Data collected was analysed using
percentages and the chi square test to assess
the associations between variables.
Results

A cross sectional study was conducted
among primary and secondary, government
and government aided school children
studying between standards I to X belonging
to 38 schools covered under Vantamuri
Primary Health Centre of Belgaum District,
under the purview of ‘Suvarna Arogya
Chaitanya Karyakrama’, a school Health
Initiative of Government of Karnataka, held
in the month of August 2012.[2] Data was
collected using a predesigned and pretested
proforma. Weight was measured without any
footwear to the nearest 0.1 kg using a standard
weighing machine. Height was measured

A total of 6581 students were enrolled in 38
schools surveyed. On the day of examination,
5203 (79.1%) students were present. Of them,
2718 (52.6%) were boys and 47.5% were girls.
Male students’ enrolment was proportionately
higher as compared to females, but attendance
was better for girls (79.6%) than for boys
(78.6%). The students examined varied from
6.2% to 12.4 % for the various standards.
Amongst the children examined, the
prevalence of moderate underweight, stunting
and wasting was 18.2%, 18.4% and 21.8%
respectively, and prevalence of severe

SD: Standard Deviation
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Figure1: Morbidity Profile of school children

underweight, stunting and wasting was 3.5%,
2.3% and 2.9% respectively (Table 1).
Amongst those who were underweight,
prevalence was high in students of class I
(27.9%) and it was least in class IX (5.6%) and
this difference was statistically significant
(p<0.001). Although, underweight was more
prevalent in boys (53.6%), severe underweight
was more in girls (61.7%) and this was found
to be statistically significant (p = 0.001). Of the
stunted children, prevalence was more in
children of class VII (23.9%) and it was least
in class X (8.6%) and there was statistically
significant difference (p<0.001). Moderate and
severe stunting was more in boys (51.7%,
71.1%) than girls (48.3%, 28.8%) and this
association was statistically significant (p =
0.001). The pattern of prevalence of wasting
was similar to underweight, with its
prevalence being high in class I (41.9%) and
least among students of class X (8.2%). This
difference was also statistically significant
(p<0.001). Wasting was more prevalent in boys
(53.6%) but severe wasting was highly
prevalent in girls (62.8%) and was statistically
significant (p = 0.001).
Taking morbidities into consideration, among
the children examined 4793 (92.1%) had one
Volume 3 Number 1, January - June 2015

or the other morbidity, and a majority (58.3%)
of them had multiple morbidities. The
prevalence of morbidity ranged from as high
as 99.3% for class I to 58.7% for class X.
Morbidities were found to be higher in boys
(68.0 %) than girls (32.0%) and this difference
was estimated to be statistically significant (p
<0.001). Most commonly encountered
morbidity in our study was dental caries
(59.2%) followed by anemia (14.6%). Cardiac
disease was the least (0.4%) common morbidity
identified (Figure 1). Dental caries was the
major type of morbidity in primary school
children (Class I to IV) and was distributed
equally among both the sexes. The prevalence
of anemia was highest among girls of standard
VII, scabies was mostly seen in boy students of
class II and worm infestation and respiratory
tract infections were most commonly noted in
the boys of class III.
Discussion
In the present study, 79.1% children were
present at the time of survey and girls’
attendance was better (79.6%) which was
similar to the findings of study conducted in
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Dehradun,[4] where their total attendance was
78.0% and that of girls was 80%. Children who
had wasting and severe wasting in our study
constituted 18.2% and 3.5% respectively which
was low compared to a study conducted in
Ludhiana,[5] were severely wasted children
formed 6.8%, but majority of children with
wasting were seen in age group between 1116 years corresponding to class VI-X as against
our finding were maximum wasting was noted
in Class I children. The probable reason for
higher rate of wasting in Class I and II students
could be, high prevalence of malnutrition
amongst under fives in our study area.
The Ludhiana study also showed that 5.5 %
children were severely stunted which is also
higher than our study (2.3%). Nevertheless,
stunting in our study was significantly higher
amongst students of class VII which is in
accordance with the Ludhiana study, where
stunting was more among children in the age
group of 11-15 years where growth spurt
occurs. Underweight in school children has
been studied in small surveys in Madras,[6]
and Kerela[7] where the prevalence of severe
underweight was 3.6% and 4.2% respectively
which is higher than our study where in the
prevalence was 3.4% and it was higher in
students of lower classes (I - III).
In our study, one or other kind of morbidity
was found in 92.1% of children, which was
much higher than compared to studies
conducted in Dehradun[4] and Ludhiana.[5]
Dental caries was the most common morbidity
among children of standard I to IV (63.8%) and
anemia in students of class X (66.0%). These
findings were similar to that of a study
conducted in Kathmandu,[8] where the
prevalence of dental caries was 60.4% and that
of anemia was 58.0%. The higher rate of
anemia in adolescent girls is because of the
increased requirement and poor nutritional
intake.
Conclusion

study area. The prevalence of severe
underweight, stunting and wasting was 3.4%,
2.3% and 3.0% respectively. The commonly
noted morbidities were dental caries (60.3%)
and anaemia (16.5%). The consequences of
malnutrition and anaemia are; high level of
morbidity, mortality and disability. This study
highlightens the need for a better school health
program with more emphasis on improving
personal hygiene of the students, control and
prevention of communicable diseases. The need
of the hour is to ensure overall improvement
of children’s nutritional well being with the
collaboration of governmental and nongovernmental agencies.
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Abstract

chilclhood to adultirood Menstrual

13ackgrouncl: Aclolescence is a milestone iil the iourney
rre;rrth is o.e of trre

.rajor

ar.eas of

concer.

:l 1ifu I:"'"
i. repr.cr,,-rcLive riearth. It affects a rarge r-ru.-rber of u'ome.

tluoughor-Lt

hygie.e p'actices
Moreover., *renst'ual cr.isorelers ancl imprope'
their ,'epr.otluctive life startir-rg fr..m aclorescence.
tract infection. 1,.{aterials and Methods: Fou'irur-rdrecl
have rlir.ect co1.$eclLlerlces t<; ier.tiliry a.cr reproclrctive
Lakhamgoucla
in PUC_ first.year',ar.rd :":""1f.i=
(400) ac{otescenr girls oirs ," 18 years stlirlying
i:.
}:]-^
socio-tle,rogrirphic:
ou
It inctur,lecl tl-re inl'ort-r'ration
scierce College, Belg.r-rn-r *,ere sllecte..t to,: i#rir,,iy.
Ii-r o*r str-rr1y 95.20%:f gllt^':ll that.rer.rst'-tatiotr
lles,lts:
varialrles a.d infor.r-nation r.egarclir-rg merrstruatio^.
97 '00% of the par-ticipants
2.75 9/o opi.ed that it is acurrse' A total oi
is plrysiological, 2.00% as f or"notogLol and
their sisters' Significa.t
f
ro.r
the.r
thei. rrother ar-rcJ 3 00% of
got ir-ri.L.r.'arion ,."gor..iini n,",,r#.,utiotr t'Lorn
first me.st'uation' ar.rt1
of
celeb'atiol-r
eclr,icatior-r with
ass.ciatioi.r r,r,as toLrrrcl be[rvee, r.eligiou r.rtl ,.othcrs
a.d ecluip t,'re
edr'rcation
p'ovide
to
(p< ti.oty..con.ttrsion: There is a neecl
so as to
;";.,;';il,ft,.,g;.".rr,ratio.
choices
applopriate
make
to
hygienic practice.s,ancl
aclolescent girls w,itli ,r.iii. ,"g;raing safe anrl
liie a'iiprevent the lisl< for reproclurctive tlarct infectiorrs'
enalrle ther.n to t"oa o n"oLtttl' Iepl.otlitctiue
I(eyr,r'ords: Aclolescr:nts; \4elrstlr-ral probler-Lrs; D)'suretrort'hoea'

life flom chilclhood to aclulthoocl' During this
stage both physiological ancl psvchological
L]
.t-,o1,i1..,. tak" p1acr.: .t'iti-ti'-t an iutlivith-ra1'I
Arecrs of
Aclolescence is a t-uilcstotre in the jouluel' trf Merrsirurll l-reaith is one of the majol
a
affects
It
health'
collcern in reproductive
thelr
throug,hout
largc rrumbei of wolllen
repirocluctive life starting from ad.olescence'
S'.,Dugani'
Vit'lyavatlri
Cotrespondirlg Author: Dr:'
Ir4Lreover, menstrual clisolders ancl itnploper
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private jolr. A total, 120 (30.00 9/o) of moLhers
of stucllz pelrttclpants wet'e illitelate.

In the present stucly,

295 (73.E0%) girls

attainecl rrrenal'che at 12 ysn15, 91 (22.80%) at
13 yeals ancl 14 (3.50%) a[tainecl at 15 \,eau.c.

In our study, 381 (95..'U91,) girls ioici tirat
rtlenstrLrittion is ph\zs;iolooical, B (2.00%)

pratlrological ancl 11 (2.75%) girls opincr-1 that
it is a curse.lvlajority that is 388 (97 00%) girls

q.,

r
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':i, )

(1E.00 "r

Xr-2r5.(r26;

t

86 (21 50

60 ( 15 i){) t;, )
Lr.t t t.'

got informatiou reg;rldirrg ruenstniatiolt lrl.o11l
their rnother nncl 12 (3.00%) fronr tireir sisters,
Out of 400 girls, 389 (97.25",6) girls rrentiolrecl
that rnenstl'Llaii'io11 is fror-r-r uterLls, B (2.007")
giris tolcl that it \\.as fronr viigin.r, 2 (0.50?4,)
girls tolci that it \,\,as lrron1 abclclmen rtncl 19
(.1.80%) girls rtrentir-.rreti it \^/as front lii11ne1,.
lr-r tl-re present siur-11u, 31 (7.807i,) qirls tolcl
that the1, clon't krrou, L-rbout menalche, B
(2.00%) of them tolcl it is beginr-rirrg of lr,oman

hood arrcl 367 (90.20%) of them tolcl thai it is
slartirrg of the perior,1. Among 400 gills, 346
(8b.509;) celeblatec-l I'r periocl anrl 54 (1:1.502")
rlici not celebrate. lvlajolitv o1'the stucly
lrarticif-r.tnts that is 2c)3 (73.309i,) girls
lu1e1r[ionecl cluration of tl're Lrloori flolt, ;rs 2-5
clays, 18 (4.509/") ars?-7 ciays, ancl 89 (22.309/")
girls hacl for 5 clays. Of the total8[) (20.00%) ot'
girls hacl 20 rlays gap bctr,veen t\\/o c1,cles, 50
(12.50 ?6) had 24 tlays, 260 (65.00?1,) girls liacl
\/olLrnro 3 NrrrrrLrtr 1, Januarl,-.]rurc 2015
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28 cl.rys gap arrrd 10 (2.50 %) had 30 ciays gap

betu'een trvo cycls5. A total of 388 (97.00%)
girls usecl sallitary pracl as absorbeut naterial,
ancl 12 (3.00%) gir'ls usecl cotton. In the preseni
strrdy 66 (77 00%) girls usecl tr,r,o pacls per c1ay,
15? (41.00 i6) 3 pacls per day, 74 \37.77%) 4
pac{s per clay 31619 (5.iJ0 9/") gir'ls usec15 pads
pel 11ay. N,lajorit1, 388 (97.00?'") girls s;rid that
tltet, took bath:rncl12 (3.00%) girls elirl rlot take
l.,atl'i durir"rg nientrnration.
Mens truatio ll 1.1125 associa tec1 witl-r von-ri tin g,
ancl c'liarrhea rn 54 (13.50%) girls. A total o1'
240 (60.00%) girls attenclecl college dulirrg
nlensitrLlation.ln our stLL(lv, 27 rl (68.50%)
p rr r t i c i p a n t s ir ai c'l c1 y s m e no rr ho e a cl lr r i n g;
nrcllstrualion for u,hich, 260 (95.00?;)
participzrnts took tablet. Of 260 girls, 14.1 (55.5t)
%) girls took ar-rtis1-rasrnoclics ar-Lrl 116 (4.1.90?6)

girls took any pain killers. Of the total
perrticipants 23 (5.75%) gir'ls l-racl pre nenstrual
syrrrptoms, 25 (6.25%) of ti-re participirnts haci
oli13omenorrltea, 34 (8.509; ) harl
polyr-nenorrhea ancl 38 (9.50 % ) 1-racl
iuenolrheagia (ll'able 1). ln the present str-rr-iy,
314 (78.50%) pr.rrticiprants u,ere 1oL 1-fit1,ing
ar-rcl 342 (85.509,,) of palticip-rarrts Llid not

per'form anv religious activities drrrinl;
rlerrs truation.
Significar-rt association r,rrtrs found betureetr

8

Vlclvavatlli S. Dr'rgani r'i n/ / Au'arcllcss oi I\'lclrstrllill t\btlor'ntalit\r 'llllollgsI Pre U:riversily Collc'ge Gir')'s
(15-18 Yrs) in l3elgar,rnr, I(arral,rka Stato -A Cross - Scctiorlal StLrcl),

religion ancl celebration of firsi rnenstrllation,
ancl praying cluring lrenstrLration (p< 0.01)
(Tab1e2, 3). The clata also reveals that there was

srgnificant association between lnotllel's
eclncation ancl praying during menstrltatiotl
(p<0 01) (Table 4)

70.00% of tire girls knew about organ involvecl
urenstrttatior-r. [1 1]

in

In or-tr study, 97.A0 % of girls used sauitary
napkirrs. Antl onl1' 3.00% rtsecl cottott autl
97.00% took batl-r claily cluling menshuatiorr.
Variotts stttcliesr3'r-r'r's concluctecl ilr I(erala,
Ri,vaclh, Saucli Arabia ancl Nepal revealed

I)iscussion

Nearly one foLlrth of India's popr.l1atio1t
cornprises of aclolescents lepreselrting a vibrant
human resource. N4errstrual health dr-rrirrg
aclolescence is an impoltant cleterurinatrt of
reprorluctive health. I Ience it is of utrlost
irlportance to strengthen effot'ts ancl fortnr-r1aLe
innovative strategies to channelize aclolescents'
energies in a constrLLCtive clireciiou.

The results of present stucly showerl that
n-rajoritlr of stucly participants w'ere betu,eelt
15 -18 yrs r-najority were llinclus arrd ail gir'ls
r^/ere florn class i socioecononric status. T1-re age
oi cluset of menarcl-re \\1cis betu,eeir 12-15 yL5.
Sinrilar results \\/e1'e for-rnci in str-rclies
conclucied in West l3t--ngal, Nigrrria, lleltelatt,
Delhi anrt Pondicherry shor'vec1 giris r,vere irr
tlre age grolrp of 11-19 yeals.[4, 5,6,7,8]
Irr onr stucly nost o1: the girls krrcx,v Lhi.rL
menstluation is ph\zsiologicai ancl felv of therl
think that it is pralhslogical ancl ferv of theur
consicler it;rs a cLrrse ancl t1-rey gct the
inl onna tior-r re garrl irr g m e ns tl'u a tion from thei r
ruxrthers ancl sistels. Similar resuits lvet'e alstt
slrown in sttrclies[7,c),I0,17) couductecl itr
N1ysore, Varanasi anrl other rural aleas of east
I)e1hi errrd Rajas l-han.
7.809/" girls in the prlesenL stucly toirl that
thev clon't know about rnertalc--he, 2.00% ol
therrr tolci thal it is beg,ir-rning oi r.r,omarr hoorl
and 90.2t1% ol' l-her-n tokl that rt is stalLing oi
the perrocl. Virlior-rs sturlies condrrctetl in
Ltrcknow, Gazierpur anc'l West Berrgal shor'r,ecl
that 60.0076and 45.00%anc1 30.50% girls dicl
not know about menstruation respectivr.ll'.

l1 7 t)l
Ir-r the plesent siurl1,, 97.20",L palLit:ipiints
knelr, abor.r t or garrr i nvolve t1 irr n-rens tlr.r;r tion.
A strrc11, concluctecl in iiajastharn sho\\,er1 that

t1-rat

girls usecl sarritary napkius anc-1
some usecl clothes ancl very few took bati-l
claily. Whereas, stucly concluctecl in West
mosL

of

t1-re

many girls usecl clothes. [4]
Irr oul str-rc1y 77.00% participar-rts changecl 2
pacls per day 15 tl-iey hacl milcl Lrleeding,
,tr1.00%changecl 3 pads per clay as tl-rey harl
moclera te bleecling ;-urcl 37. 00 % changecl il pa tls
per day as they l-racl heavy Lrleecling. Where as
in a study corrcluctetl irr Nigeria revealecl tl-rat
95.509/" hacl iittle bleeding, 3.50?; l-Larc1
moderate bleecling, ancl 1.009,'o had heavv
bleeding. [5]

Ber-rgal showecl that

t:3

hr or-rr stncllz n,e founcl tirat 5.757o of girls
hacl premenstrual s)/1npLoms, 68.54% hac'1
clysrnenolrltoea, 6.25% oli gornenorrltoea,
8.50 % polymerrorrhoea, anci 9.50 % 1-racl
rnerrolrLreagier. Sirir ilal str-rcly'[5] corrtlttctecl itl
Nigeria revealed that 9.00% of girls had
irregular menstruai cycles, 62.50% hat'1
c1ysr-r-renorrltoea,'L2.50% hac1 abseuteeisr.tt,
29.00% l-rac1 awareness ol abuot'u-ra1ity, arlcl
onl1, 10.50% deciclecl to seek nretlical help for'
problerns relarted to rnt'nstt'r-taiiorr. Oite rlorc

sturilr conciuctecl in

Ghana-r

34.00?6 of palLrcrpants hatcl

revealetl that

ilregulat'cycles

arrci

(r] Arro thcr
7 4.10 % girls hacl c11rs11l"r-,ott1-roea. I I
slucly[17] conduc[er] in N4alaysia revealecl t1-urt
76.00% hetrl clystnenorrhoea, 59.90?/o had less
concenLri.ttion in tire class arrcl 3(r.00?6 were
arvaY fror-n sociai anci spolts activities.

CorTclttsior-r

In our sturly most of the Hirrclu girls
theil menarche. N.4ar-ry gir'ls l-racl nrilc1
to moderate blood florv ancl tlrey userl sanilar\r
rurpkins ancl some of thetl rtsed cotLon but tro
one ursed clotf ies. N4ost of t1-re girls harl regul.u
c1,clt' but associatetl r.rrith olte o1' the other'

celebratec1
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N4ajority of girts took self me.iic;r'tjon
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ABSTRACT
Introduction: Children are the creators and the shapers of tomorrow and school marks an
important early milestone in the child’s life long journey of intellectual and psychological
development.
Objective: To assess the school health services in government and private schools of Belgaum.
Methodology: This cross sectional study was conducted at 3 Primary Health Centres and 3 Urban
Health Centres in Belgaum. All the government and private schools were selected and necessary
data of child school health services was collected based on criteria recommended by Indian
Academy of Pediatrics.
Results: Of the total schools, 53.76% of schools provided hygienic drinking water, 64% of the
schools did not have adequate toilet facilities, 30% of schools did not have adequate ventilation and
lighting, 34.40% of schools did not have playground and 90% of schools did not have safe and
proper transportation facility. When private and government schools were compared private
schools were better in providing services like safe and proper transportation, properly ventilated
and illuminated class rooms ,where as kitchen facility was available more in government schools
_____________________________________________________________________________________________________
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(p<0.05).
Conclusion: We found that none of the schools met all the 10 criteria. Although 50% of them
followed 4 to 5 criteria.

Keywords: School health services; private schools; government schools; Indian Academy of
Pediatrics.
Ashoknagar, Rukmininagar) which come under
the field practice area of Department of
Community Medicine Jawaharlal Nehru Medical
College Belgaum.

1. INTRODUCTION
Children between the ages of five-seventeen
years are school children and they constitute
nearly 20-25% of population [1,2]. They are the
creators and the shapers of tomorrow and school
marks an important early milestone in the child’s
life long journey of intellectual, social and
psychological development. So school and its
immediate environment must offer basic
minimum standards to encourage and facilitate
the main objectives of child friendly school.

2.4 Study Setting
All the schools under the study area that is 133
schools under the three primary health centres
and 53 schools under the urban health centers of
field practice area of Department of Community
Medicine Jawaharlal Nehru Medical College
Belgaum were chosen for the study.

The challenges in education are not simply
getting children into school, but also improving
the overall quality of schooling and addressing
the threats to participation. The growing school
children are vulnerable to communicable disease
such as tuberculosis, rheumatic fever, diarrheal
diseases as well as non communicable diseases
such as malnutrition, dental, visual and hearing
defects etc [3]. So, school health services should
provide need based comprehensive services to
students, teachers and other personnel in the
school to promote and protect their health,
prevent and control the diseases. Unfortunately
schools are not well organized in our study area
because of peculiar rural and economic
problems, non availability of medical personnel in
village, ever growing number of schools and
such other conditions. Hence the present study
was planned to assess the school health
services in government and private schools of
Belgaum.

Informed consent and permission was taken from
the Heads of the school for the study. Assent
was taken from all the study participants.

2.5 Study Variables
Parameters such as location, classroom,
ventilation and lightening, water supply, latrine,
urinals, availability of eating facilities, availability
of first aid, play ground were assessed. The
information was obtained by enquiring school
authorities that is headmaster of schools and
school teachers and by inspection of school
premises.

2.6 Study Instrument
Pretested and predesigned questionnaire was
used. The questionnaire was designed based on
criteria recommended by IAP (Indian Academy of
Pediatrics) [4,5].

2. MATERIALS AND METHODS

The criteria for assessment of school health
services were:

2.1 Study Design

1)
2)
3)
4)
5)

No physical punishment
No excess baggage
Safe and proper transportation to school
Hygienic drinking water
Clean kitchen or a place where children
can bring and eat house food
6) Minimum 4 games periods in one week
7) Properly ventilated and illuminated classrooms
8) Periodic health check-ups and health
related lectures

The present study is a Descriptive study.

2.2 Study Period
September 2013 to June 2014.

2.3 Study Area
Study was conducted in three primary health
centres (Kinaye, Handignur, Vantamuri) and
three urban health centres (Ramnagar,
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9) Facility for first aid in emergency
10) Adequate number of toilets.

When 37 (19.80%) of private and 149 (80.20%)
of government schools were compared for
provision of school health services based on
criteria recommended by Indian Academy of
Pediatrics. Among private schools 16 (43.20%)
of them and 4 (2.70%) of government schools
provided safe and proper transportation. Among
private schools, 35 (94.60%) and 97 (65.00%) of
government schools provided properly ventilated
and illuminated class rooms and 2 (5.40%) of
private schools and 54 (36.20%) of government
schools provided kitchen in schools. This
difference was statistically significant (p< 0.05).

2.6 Statistical Analysis
Using SPSS version 19 applying chi square test.

3. RESULTS
In the present study 37 schools were private
schools and 149 schools were government
schools
(Table1). When
availability
for
environmental facilities was surveyed, all the
schools were easily approachable to the
students. Majority of the schools that is 143
(76.89%) of schools had adequate space in class
room, 153 (82.80%) of schools did periodic white
wash and 132 (70.97%) of schools had adequate
lighting and ventilation for the class room. Of the
total 100 (53.76%) schools had adequate water
supply, 122 (65.60%) had playground, 73
(39.25%) had adequate urinals, 62 (33.33%) had
adequate latrines, 53 (30.10%) had kitchen and
only 20 (10.75%) of schools provided transport to
children (Table 2).

Whereas significant difference for the criteria
such as physical punishment, excess baggage,
provision of hygienic drinking water, availability of
minimum 4 game periods, periodic health check
up, availability of first aid kit in schools,
availability of toilets (urinals/latrines) was not
found between private and government schools
(Table 4).

4. DISCUSSION
This study gives an insight into the priority issues
of school health services in private and
government schools in India. As the school is the
most common means through which every
society prepares its young for the future,
establishing efficient school health services is
crucial for addressing several gaps in child health
and development. Children spend a significant
proportion of their time in schools and its
environment facility definitely carries a bearing
on their well being. Child friendly schools aim to
develop a learning environment in which children
are motivated and able to learn [6].

Table 1. Distribution of schools in the study
area (n=186)
Schools
Private
Government
Total

Number
37
149
186

%
19.8
80.2
100

With respect to provision of health appraisal
services in the schools, all the 186 schools
provided medical examination, immunization
services and health education to students in the
school. Of the total 186 schools, only 124
(66.70%) had first aid kit facility in the school
(Table 3).

Table 2. Environmental facilities available in schools (n=186)
Environmental facilities
Locality (Easily approachable)
Water supply
Adequate space in class room
Periodic white wash
Lightening and ventilation
Toilet facility
a) Latrine
b) Urinal
Play ground
Kitchen
Transport

No
186
100
143
153
132

Availability
%
100.00
53.76
76.89
82.80
70.97

Non-availability
No
%
0
0.00
86
46.24
43
23.11
33
17.74
54
29.03

62
73
122
56
20

33.33
39.25
65.60
30.10
10.75

124
113
64
130
166

3

66.67
60.75
34.40
69.90
89.00
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Table 3. Health appraisal services in the school (n=186)
Health appraisal services
Medical examination
Immunization
First aid kit
Record maintenance
Health education

Available
No
186
186
124
186
186

%
100.00
100.00
66.70
100.00
100.00

Non-available
No
%
0
0.00
0
0.00
62
33.33
0
0.00
0
0.00

Table 4. Comparison of school health services in private and government schools
Criteria school health services
1. No physical punishment
2. No excess baggage
3. Safe and proper transportation
4. Hygienic drinking water
5. Minimum 4 game periods
6. Properly ventilated and illuminated class
rooms
7. Periodic health check ups
8. First aid kit
9. Toilets
a) Urinal
b) Latrine
10. Availability of kitchen

Private n=37
No
%
37
100.00
14
37.80
16
43.20
26
70.30
33
89.20
35
94.60

Government n=149
No
%
149
100.00
38
25.57
4
2.70
98
65.80
129
86.60
97
65.00

P value

37
28

100.00
75.70

148
96

99.30
64.40

1.000
0.194

15
14
2

40.80
37.80
5.40

58
48
54

38.90
32.20
36.20

0.85
0.516
0.001

Majority of the schools had adequate space in
the class rooms, had periodic white wash and
provided adequate lighting and ventilation for the
class rooms, only 53.76% of schools had
adequate water supply, 65.60% had play ground
and only 30% of schools had adequate urinals,
latrines and kitchen. Only 10% of schools
provided transport to children. According to
Ministry of Human Resource Development,
Government of India, 45.9% schools in India are
without toilets [7]. A study done in Mysore and
Mangalore showed that more than 50% of
schools had adequate water supply similar to our
study [8,9].

1.000
0.135
0.001
0.603
0.881
0.001

Academy of Pediatrics, private schools were
better in providing services like safe and proper
transportation, properly ventilated and illuminated
class rooms, where as kitchen in school was
available more in government schools (p<0.05).
The availability of kitchen in government schools
could be due to availability of government
sponsored mid day meal programme in these
schools. Significant difference for the criteria
such as physical punishment, excess baggage,
provision of hygienic drinking water, availability of
minimum 4 game period in a week, periodic
health check up, availability of first aid kit in
schools, availability of toilets (urinals/latrines)
was not found between private and govt. schools
(p>0.05). These differences in school health
services inprivate and government schools may
be because of more government schools were
chosen for the study.

In our study, health appraisal services like
medical examination, immunization, health
record maintenance, health education was
available to all the school children. Another study
conducted in Udupi district showed only 60%
private and 85% government schools had
periodic health checkups and health education.
In our study first aid facility was available in
66.7% of schools which is more than study done
in Udupi [10].

In a study conducted in Madhya Pradesh showed
that only 50% of private schools had safe
drinking water, 65% had adequate light and
ventilation which was comparatively better than
government schools. School health committee in
1961 in India recommended that all the schools
should be child friendly by providing all the
aspects of school health services both in private
and government schools [3,4].

When private and government schools were
compared for provision of school health services
based on criteria recommended by Indian
4
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5. CONCLUSION
We found that none of the schools met all the 10
criteria. Although 50% of them followed 4 to 5
criteria. Hence there is need for emphasis to
make schools a friendly place to promote child’s
physical, mental and social development. So the
present study can help the government to set
standards to certify schools as child friendly.
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ABSTRACT
Introduction: It is estimated that 15.0% of pregnancy may develop complications, which cannot be
predicted. About 289,000 women died in 2013 of complications during pregnancy or childbirth and most
of these deaths could be avoided as the necessary medical interventions exist and are well known.
Objectives: To study the profile of high risk pregnant women and their pregnancy outcome in a rural
field practice area.
Methodology: 138 high risk pregnant women detected during September- December 2013 were included
in the study. Their socio-demographic profile, obstetric history, haemoglobin levels in pregnancy and
outcome of the pregnancy were recorded.
Results: Among the total 138 participants included for the study, majority (37.7%) were in the age group
of 21-25 years, belonged to lower socio-economic class (63.8%), were less educated and were
multigravidae (79.7%). The common reasons noted for considering them as high risk were previous
LSCS, anemia and preceding bad obstetric history. There were significant associations observed between
various socio-demographic variables and the pregnancy outcomes like low birth weight and still births.
Conclusion: High risk due to complications in pregnancy leads to adverse outcomes and this is
influenced by various socio-demographic factors and obstetric conditions of pregnancy. Hence
strengthening of existing antenatal services and regular educational activities regarding adequate
utilization of health services are recommended.
Key Words: High Risk pregnancy, Profile, Ante natal Clinic

INTRODUCTION
Pregnancy - the nine months or so,
for which a lady carries a budding foetus in
her womb, is for nearly every woman a time
of great joy and accomplishment. However,
during pregnancy, both the woman and her
developing child are subject to various
health risks. There are many medical and
obstetrical problems, which place the mother

and foetus potentially at risk.
Women die as a result of
complications during and following
pregnancy and childbirth, most of which
develop
during
pregnancy.
Other
complications may exist before pregnancy
but are worsened during the period. The
major complications that account for nearly
75% of all maternal deaths are: severe
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bleeding (mostly bleeding after childbirth),
infections (usually after childbirth), high
blood pressure during pregnancy (preeclampsia and eclampsia), complications
from delivery and unsafe abortion. [1]
Pregnancy is defined as high risk
when it is complicated by one or more
medical or obstetric problems and there is a
likelihood of adverse outcome to the women
or her baby that is greater than the incidence
of that outcome in the general population.
The conditions which make the women at
risk in pregnancy are- anaemia, multiple
gestation, previous bad obstetric history
among many others. [2] The various social
and biological factors of pregnancy
determine the outcome and it is more
important in the cases of high risk women.
One target of the Millennium Development
Goals (MDGs) is to reduce the maternal
mortality ratio by three quarters between
1990 and 2015. [3] The strategy to achieve
this would be to emphasize on high risk
women, in who if we can prevent any
untoward outcomes would largely result in
decline in maternal mortality and
improvement in maternal health. Thus, to
achieve this, barriers that limit access to
quality maternal health services must be
identified and addressed at all levels of the
health system.
This study outlines the various sociodemographic factors of high risk pregnant
women and their outcomes to make an
attempt of understanding the factors relating
to high risk pregnancy.
MATERIALS AND METHODS
The study was conducted in the field
practice area of Jawaharlal Nehru Medical
College, Belgaum. A total of 138 high risk
pregnant women detected during September
- December 2013 were included in the study.
Their socio-demographic profile, obstetric
history, weight gain in pregnancy, blood
pressure and outcome of the pregnancy were

recorded by following them up to the end of
their pregnancy. Participants were visited 4
times during their entire pregnancy term at
regular intervals with first visit being for
enrollment where the information on their
socio-demography and obstetric history was
obtained. Their blood groups were also
checked. Subsequent visits included
physical examination of participants and
laboratory blood testing for hemoglobin
levels by Sahlis method and they were
classified as anemic as per the World Health
Organisation (WHO) standards. [4]
Statistical Analysis: Numerical sociodemographic variables were analyzed by
means and standard deviations and
categorical data were summarized using
percentages. Chi square test was used to find
the association between various socio
demographic variables and high risk
pregnancy outcomes. SPSS version 18.0
software was used for data analysis.
RESULTS
In the present study, majority
(37.7%) of them were in the age group of
21-25 years with the mean age being 27+1.2
years. A large number of participants were
Hindu by religion (43.5%) and belonged to
below poverty line families (63.8%). Most
of the participants and their husbands were
educated up to secondary level (42.8% and
45.6% respectively) and majority of
participants were housewives (82.6%) while
their husbands were laborers (60.2%). A
great number of participants were second
gravida (44.9%) and about 4.4% were of the
order of gravida 6 (Table 1). The most
common reason for high risk in the current
study was previous caesarean section
(31.9%), followed by anemia (26.1%)
(Figure 1). The other reasons included Rh
incompatibility,
multiple
pregnancies;
Pregnancy induced hypertension and Short
stature.
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Table 1: Socio-Demographic Profile of High Risk Pregnant
Women
Characteristics Number (N =138) Percentage (%)
Age
<20
31
22.4
21-25
52
37.7
26-30
47
34.1
31-35
7
5.1
>36
1
0.7
Education
Illiterate
39
28.2
Primary
27
19.6
Secondary
59
42.8
PUC / Diploma
10
7.2
Graduate
3
2.2
Occupation
Housewife
114
82.6
Agriculture
11
8.0
Others
13
9.4
Caste
Hindu
60
43.5
Muslim
24
17.4
Scheduled Caste 15
10.9
Scheduled Tribe 39
28.2
APL/BPL
APL
50
36.2
BPL
88
63.8
Gravida
1
28
20.3
2
62
44.9
3
25
18.1
4
10
7.2
5
7
5.1
>6
6
4.4

Pregnancy Outcome: The pregnancy ended
in still birth in 8.7% of participants and
almost half of them delivered by vaginal

Age
<20
21-25
26-30
31-35
>36
Caste
Hindu
Muslim
Scheduled Caste
Scheduled Tribe
Gravida
1
2
3
4
5
>6
Total

route while 41.3% had to undergo caesarean
section. Most of the children born were of
normal birth weight i.e. more than 2.5 kgs
but a large number (45.1%) weighed
between 2.0-2.5 kgs. (Table 2). The high
risk cases were more in women between 2030 years and this association was found to
be statistically significant (p=0.008). There
were significant associations found between
education (p=0.048), occupation (p=0.019),
pregnancy score (p<0.001) and reason for
high risk pregnancy. Lower caste women
were more likely to have previous caesarean
section as a reason for high risk (p=0.009)
and deliver low birth weight babies
(p=0.043). (Table 3, 4 & 5)
Table 2: High Risk Pregnancy Outcomes
Characteristics Number (N = 138) Percentage (%)
Delivery
Vaginal
69
50.0
LSCS
57
41.3
Still Birth
12
8.7
B.wt (Kgs)
<2.0
5
3.7
2.0-2.5
60
45.1
>2.5
68
51.2
Gender
Male
72
54.1
Female
61
45.9
*Out of 138 women, 12 had still birth and 7 women delivered
twins, hence total children born were 133

Table 3: Association between reason of delivery and age, caste and gravid status.
Reason for High Risk
Prev LSCS Grand multi Anemia BOH Others Multiple causes Total
3
0
15
7
5
1
31
24
0
11
9
8
0
52
13
8
9
9
8
0
47
3
0
1
1
2
0
7
1
0
0
0
0
0
1

P value
0.008

19
9
4
12

1
5
0
2

10
5
6
15

17
4
3
2

13
1
2
7

0
0
0
1

60
24
15
39

0.009

0
33
8
3
0
0
44

0
0
0
0
3
5
8

19
13
2
2
0
0
36

0
10
9
3
3
1
26

8
6
6
2
1
0
23

1
0
0
0
0
0
1

28
62
25
10
7
6
138

<0.001
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Table 4: Association between mode of delivery and age, reason
for high risk
Mode of Delivery
P
Age
Vaginal LSCS Still birth Total value
<20
14
10
7
31
0.044
21-25
31
20
1
52
26-30
22
21
4
47
31-35
2
5
0
7
>36
0
1
0
1
Reason
Previous
12
30
2
44
0.002
LSCS
Grand
6
1
1
8
Multipara
Anemia
23
12
1
36
BOH
14
7
5
26
Others
14
6
3
23
Multiple
0
1
0
1
Total
69
57
12
138
Table 5: Association between birth weight
poverty
Caste
Birth weight (Kgs)
<2.0 2.0-2.5 >2.5
Hindu
0
29
25
Muslim
2
5
17
Scheduled Caste 0
3
10
Scheduled Tribe 2
17
16
APL/BPL
APL
1
27
20
BPL
3
27
48
Total
4
54
68

and age, caste and
P Value
Total
54
24
13
35
48
78
126

0.043

0.046

Percentage
0.7
16.7
31.9

Previous LSCS
Grand Multipara
Anemia

18.8

BOH
Others
5.8

resources for living, the educational status
and socio-economic status of the
participants were low. This is similar to
study conducted by Samina et al. [6] at a
rural area of Srinagar. According to a study
carried at Jalandhar by Kaur et al. [7] showed
that the high risk pregnancy was equally
distributed among both primigravidae and
multigravidae whereas in opposition our
study showed that most (79.7%) of them
were multigravidae.
Anemia was present in 21.0% of the
participants in studies conducted by Alem et
al. [8] which is almost similar to our study
but the National Family Health Survey-3
(NFHS-3) [9] shows the prevalence of
anemia to be 58.0% which is much higher
than our study.
Pregnancy outcome in our study
showed that the prevalence of still birth was
8.7 % while low birth weight was present in
42.9% of the high risk women. These
findings were in accordance with the studies
conducted by Zareen et al and Doke et al. [10]
Our study also showed that pregnancy
complications and outcomes were associated
significantly with various demographic
variables and parity of the women. This is
due to the fact that pregnancy is a situation
influenced by various factors and there is a
web of associated conditions which would
result in an outcome, either favorable or
unfavorable.

Multiple

26.1

Figure 1: Reasons for “high risk”

DISCUSSION
In the present study, majority of high
risk pregnant women were between 20-30
years and with a mean age of 27 years which
differed to the findings of a study conducted
by Zareen et al. [5] which showed that mean
age of high risk women was 33 years. As the
area of study is a settlement area with poor

CONCLUSION
Pregnancy is termed high risk due to
various complications in its course and in
the current study majority of high risk
pregnant women were in their early
twenties, belonged to lower socio-economic
class, were less educated and were
multigravidae. The common reasons noted
for considering them as high risk were
previous caesarean section, anemia and
preceding bad obstetric history. There were
significant associations observed between
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various socio-demographic variables and the
pregnancy outcomes like low birth weight
and still births.
The current study recommends
strengthening of existing antenatal services,
especially at rural areas, to detect high risk
conditions at the earliest so as to provide
adequate and high quality of care in order to
prevent as many adverse outcomes. Regular
educational activities to the women and their
families regarding adequate utilization of
health services and various national
programmes are desirable.
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ABSTRACT

India was the first nation to formulate a national family planning program in year 1952. In India, sterilization
accounts for 38.3% in total, with 37.5% female sterilization and 1% male sterilization.
Objectives: To know various factors influencing Tubectomy among women of rural area.
Methodology: Women seeking Tubectomy operation from Jan to June 2014 from three PHC’s in Belgaum were taken for study. All the 263
females who came for tubectomy were enrolled from these three rural areas.
Results: Mean age of undergoing tubectomy was 25.9 years. 37% of females were illiterate, where as 22% of their husbands were illiterate
and average family size was 2.6.Education of the couple was significantly related to number of living children. In 37% cases, FHW was the
motivator.
Conclusions:Atleast one male child was present in all the families except eight. Education of both the parents emerged as an influencing factor
in deciding the size of the family. Son preference is seen to be an important factor on decision making on tubectomy.

Introduction:
India is the second most populous country in world with 1.21
billion people, comprising 624 million males and 587 million females1. Thus India faces the daunting task to curb the menace
of growing population. The Government of India has been taking various steps to combat this problem, since independence.
The National Family Planning Program was started way back in
1952 and despite of political commitment, has yet to make the
desired impact. India is a country of great diversities of religion,
culture, socioeconomic status and literacy.
According to NFHS 3 survey about 12.8%of currently married
women in India, have unmet need for Family Planning2. The
unmet needs for spacing of birth is similar to unmet needs for
limiting births. Knowing the fact that increased male sterilization would provide a great hand in family planning, still it’s not
at fledge in any part of our country. Two important reasons for
this are the dominance of male in decision making of family
planning and the social stigma in women which they will face if
there is a failure of male sterilization and ending up in pregnancy. It would take many decades to bring this awareness in people and make things easy. This has made Tubectomy a main tool
of family planning. As a reason for which concentration should
be given in promoting tubectomy. There are many hindrances
here too, especially in rural areas. There are studies done in rural areas to know various causes influencing tubectomy decision
in women, but the factors differ from region to region. So, this
study was undertaken to know the factors influencing tubectomy in three PHC’s coming under Public PrivatePartnership with
J.N.MedicalCollege, KLE University Belagavi.
Materials and Methods:
A cross-sectional study was undertaken from Jan 2014 to June
2014 in three PHC’s i.e. Kinaye, Handiganur and Vantamuri coming under field practice area of J.N.Medical College, KLE University. About 263 women who got admitted to these PHC’s seeking
tubectomy from January to June 2014 constituted the study sample. Detailed information on Sociodemographic profile, married
life, number of children, etc. were taken a day just before the
surgery in respective PHC’s. The health facility was visited by the
author and clients who availed sterilization services were interviewed at health facilities after informed consent. Participants

were included on the basis of willingness to give consent for interview.
Results:
Majority of them (93.9%) belonged to Hindu religion. It was observed that 63.9% of participants belonged to Joint family.Majority of tubectomy acceptors i.e. 155 (58.9%) belonged to age
group of 25-29 years followed by 20-24 years which constituted
83(31.6%) of them (Table 1) .Mean age of participants was 25.9 ±
2.89yrs. Of the 263 women, 213(81%) belonged to below poverty
line.
Table 2 shows 49.8% of participants and 63.5% of their male
counterparts were educated up to high school and above.Table
3 shows that education of the participant was significantly related with the total number of living children in the family (chi
square 25.46, P=0.001), so did education of father (chi square
15.64, P=0.001).
It was observed that 52.5% of participants had atleast two children and 46.1% had 3 children and above (Table 5). Mean number of children in the family was 2.6 with 95% CI (2.50-2.70), that
of female children was 1.33 and male was 1.19. Atleast one male
child was present in all the families except eight. Most of the
women i.e. 45% underwent sterilization operation when the age
of the last living child was less than one month and 42.5% did it
when the age of the child was 1-2 years.
It was seen that elders in the family motivated for tubectomy
in 40.7% of the participants, ANM’s contributed for 35%. About
57.8% of the Study participants did not know about male sterilization. Decision to undergosterilization was mostly(49.4%) decided by the couple, followed by 37.6% cases in which the decision makerwas the husband (Table 4). On trying to know the
reasons for sterilization it was found that 40.3% of them were
satisfied after having a male child, while 35.4% considered it was
necessary for good upbringing of other children and 24.3% got it
done for economic compulsion.
DISCUSSION:
Female sterilization is the most widely known method of contraception in India. As per DLHS IV (2012-13), in Karnataka female
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sterilization accounted for 58% of which majority were from
rural population, and male sterilization accounted for a mere
0.2%.3 This clearly shows that impact to achieve family planning
is mainly by female sterilization. In our study the mean age of
sterilization among women was 25.9 years, Athavale AV et al.
had also reported 25 years as mean age at tubectomy with range
of 19-30 years.4This shows majority of younger population are
choosing permanent methods of contraception. Mean number
of children in the family was 2.6, suggesting that most of them
have completed their family at an early age, following an early
marriage. Puwar B et all. had found 56% of females in age group
between 30-35 years, which differs from our study.5
In our study it was observed that 31.6% of females were illiterate
and 49.7% of female were educated above primary level, whereas Puwar B et all. 45% of the females were illiterate, 31% were
educated up to primary level and 24% were educated beyond
primary level.23% of their husbands were illiterate and 63.5%
had studied above primary level, suggesting husband’s education
has also an impact on decision of tubectomy. Education of the
participant as well as that of husband was significantly related
with the total number of living children, which further supported the importance of education. Thus for control of population
growth,literacy is one of the important tool.
Mean number of children in the family the family/family size
was 2.6. Athavale et al. reported mean family size of 2.36 children. Total 52.5% of the participants had two living children
and 46.1% had three or more living children in the family. Puwar B et al. and Benjamin et all6. have also reported similar
results in their study. It also points to the fact that the total
number of living children is also a significant factor associated with decision on tubectomy. In the era where we are
trying to uplift one child norm policy more than 95% of the
participants had atleast two children or more. In our study
we found that 96% of participants opted for tubectomy only
after having atleast one male child in the family. Son preference in India arises from the perceived economic, social and
religious utility of sons as compared to daughters also seen in
a study by Maneesha et.all7. Cain and his associates have argued that in areas where women are economically backward
and dependent on their male family members, will be motivated to want a greater number of children, especially sons as
an insurance against the risk of divorce, widowhood and old
age8-9, their statement holds good with our study were majority of the participants i.e. 81% belonged to below poverty line.
In our study around 59% of participants were unaware of male
sterilization, which means they had a false belief, that they had
no other go and only they were the ones who had to undergo
sterilization. On the contrary when a thought process is put on
the rest 41% who Knew about sterilization and still willingly
opted for tubectomy, it can be assumed that the worrying factor in the females is the social stigma behind failure of vasectomy, along with it also a thought that complications following
vasectomy may have an impact on the family economy, as he is
the earning member. In 37% of the participants who opted for
tubectomy, husbands were the sole decision maker and in 49.4%
cases the couple decided on it, which also shows the impact of
male dominance in opting for tubectomy.

RECOMMENDATIONS:
Female education in rural areas needs to be strengthened and
incentives have to be provided. Awareness of Male sterilization has to be increased .Involvement of ANM’s and Anganwadi
Teachers in promoting tubectomy has to be increased. Since
son preference is linked to women’s status in the Indian society,
there is an urgent need to bring about widespread structural
changes to enhance the status of women in the state. Self-help
groups comprising mostly of housewives who will interact with
health workers & the local governments should be formed to
work in this direction. In addition to this motivational efforts
have to be increased by the social workers and health staff to
change the age old attitude of the people towards female children. The mother’s preference for the male child should be addressed and they should be made to recognize the importance
of the girl.
TABLE 1 : DISTRIBUTION OF STUDY PARTICIPANT’S ACCORDING TO THEIR AGE
AGE IN YEARS

PARTICIPANTS

PERCENTAGE

20-24

83

31.6%

25-29

155

58.9%

30-34

20

7.6%

≥35

5

1.9%

TOTAL

263

100%

TABLE 2 : DISTRIBUTION OF COUPLES ACCORDING THEIR
EDUCATIONAL STATUS
EDUCATION

PARTICIPANT(%)

HUSBAND(%)

Illiterate

83 (31.6%)

59 (22.4%)

Primary

49 (18.6%)

37 (14.1%)

Secondary

12O (45.6%)

133 (50.6%)

> Secondary

11 (4.2%)

34 (12.9%)

TABLE 3 : ASSOCIATION BETWEEN EDUCATION OF THE
COUPLE AND TOTAL NUMBER OF LIVING CHILDREN
2 CHIL- > 2 CHIL- TOTAL
EDUCATION ≤DREN
DREN

Χ2

P VALUE

Education of the participant with total living children in the family
Illiterate

26 (31.3%) 57 (68.7%) 83

Primary

32 (65.3%) 17 (34.7%) 49

Secondary

76 (63.3%) 44 (36.7%) 120

Above
ondary

8 (72.7%)

sec-

3 (27.3%)

25.467 P<0.001

11

Education of the husband with total living children in the family
Illiterate

24 (40.7%) 35 (59.3%) 59

Primary

18 (48.6%) 19 (51.4%) 37

Secondary

72 (54.1%) 61 (45.9%) 133

Above
ondary

sec- 28 (82.4%) 6 (17.6%)

15.646 P <0.001

34

TABLE 4 : DECISION OF UNDERGOING TUBECTOMY
CONCLUSION:
Atleast one male child was present in all the families except
eight. Education of both the parents emerged as an influencing
factor in deciding the size of the family. Son preference is seen to
be an important factor on decision making on tubectomy. Joint
family pattern and education have enabled early decision on
tubectomy Most of the time decision was taken jointly by both
the partners.
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DECISION MAKER

PARTICIPANTS NO.

PERCENTAGE

Personal

20

7.6%

Couple

130

49.4%

Husband

99

37.6%

Others

14

5.3%
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Table 5 : DISTRIBUTION BASED ON NUMBER OF LIVING
CHILDREN
Number of living children Participants

percentage

1

4

1.50%

2

138

52.50%

3

90

34.20%

4

22

8.40%

>4

9

3.50%
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bstract
inea capitis is a superficial fungal infection of the hair and scalp. Most of the ciermatophytosis do not have such age

-opensity as tinea capitis which is almost invariably
observed in children. The exact incidence of tinea capitis in children
not clear. This disease occurs with varying clinical pattern and involving different species of fungi. The fungus proliferates
itially on the surface of the scalp and then grows down the sides of the follicles to the portion of the hair at which
;ratinization is just beginning to take place. At that place, the hair is invaded by the fungal filaments, which grow upward

ith the hair.

eywords :Tinea capitis, Fluconazole, Children, Fungal infection

tro. itiont
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]nuor.

infections due to fungi include a wide variety
in which the integument and its appendages,
e h9ir, and nail are involved. lnfection is generally restricted
the cornified layer due to variety of pathological changes
at occur in the host because of the presence of infectious
lent and its metabolic product. I1l

".
di..:eases,

nea capitis almosl invariably involves the pediatric age
oup. The incidence is high in developing countries due to
ctors like poverty compounded bv ovei-crowding, improper
,giene, and illiteracy. l:l
le re are 4 types of Tinea capitis r-,anteii,: gray patch (nonl'lammatory), kerion, black dot, anci f3r.rgs r73pl6[y.

Case Report:
A 6-year-oid male child presented to us with history of patchy

hair loss since one month.This was followed by history of
soiitary, inflamed, boggy swelling, studded with few broken
hair since a week.Scaling was present on almost the entire
scalp. Diffuse thinning of hair on all the other parts of scalp
was observed (Figure- 1). There was no family history of
any related skin cornplaint. Scraping from the lesion showed

fungal hyphae along with ectothrix, on potassium hydroxide
(KOH)examination (Figure- 2). The patient was treated with
oral fluconozole in the dose of 6 mg/kg body weighUday, for
6 weeks.(Table-2) He had complete clinical clearance after
three weeks of treatment.

re exact incidence of Tinea capitis is nol knoln: in lndja,
raries from 0.5% to'1 070. lrl i:r i51 ln a recently conducted
tdy in 2002 at Cleveland, infectior.r rate was found to be
o/o : 1;7.
tonsurans was found to lte nrosl cornnton
usa,,,5 agent.
16l

teatapitis

Can be transn i lr::i j viir jliecied'prerSOnS, fallen

ectecl iraits. and selecf : ,r,':tl ,/r..).):.t. iipr;,acj of Tinea
iiiis i:,; iomites (conlanrii r;.1,::il i;i:r I :ershop instruments
r'l)r-L-l1,.t,

cr,mbs

ar rd

shatec.j ir;rls) is cJrrtptol.i,l
t,
6

celrtsl,.irJit:s have reveal--,J a hiqh incirii:r.tcc, of ci.r.rier state
rer ihan overt clinical nranifestations; I herofore, this study

i:
F

i:

been taken in viewof the changing trcncls in tlrc causative
lnts as weil as the various host factors and the relationship
ur-rgi with clinical manrfestation
;

i

Figure-

i
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a communicable disease. in which several factors
sucii as poverty, o,,,erc;-cwding intproper personal
hygiene, and habits are responsible for spread of the
disease.
The major etiological agents of Tinea capitis in a given
geographical area can change over time. !01 During
the late 19 th and the early 20 rhcentury, M.

auduoinii and

A.4.

cants were the predominant agents

I

of Tinea capitis in Western Europs,trr) whereas I
Eastern
schoenleinii predominated in
most
found
to
be
the
is
l1
tonsurans
Europe.ttzl Now
common organism in US and Western Europe,

Figure-2

Discussion:

Tinea capitis is a disease of pre-pubertal children
occuring commonly in the age group of 5-'15
years. tsl,tel The prevalence rates vary from place to
place. t10l Various factors also has a role like socioeconomic factors, nutrition, personal hygiene etc. l2l
Majorities of these types of cases are from low socioeconomic status with either a family member or

schoolmale being affected. This observation
augments the prevailing concept that Tinea capitis is

whereas in lndia and Eastern Europe, T. violaceum is
found to be the most common species. This shift is
thought to be due to the widespread use of griseofulvitr'
'1.
which is more effective against ht|. audouinl than
tonsurans; also, changes in immigration patterns and
increases in international travel have likely spread )l
(121'i131'[14]'[15]
ln few individuals,
tonsurans to new areas.
aymptomatic carrier state can be seen.t13l (Table-1)

J')

There are over 40 species of dermatophytic fungi, only

about 12 of which are common causes of human
infection. Tinea capitis is caused by approximately 6
dermatoPhYtes.

I1o)

Table 1.

T. rubrum

TYPE
Anthropophilic
Zoophilic
Geophilic
Geophilic
Anthropophilic
Zoophilid Geophiljc
Zoophilic
Anthropophilic
A nthropophilic/ ZooPhilic
Anthropophilic
Zoophilic
Anthropophilic
Anthropophilic

T.

A

SPECIES
M. audouinii
M. canis
M. gypeum
M. fulvum
M. fem:oineum
M

[I.

distortum

T. tonsurans

T
T. violaceum
T. verrucosum
T. schoenleinii

DISTRIBUTION
Woddwide
Worldwide
Vllbrldwide
A
\Arbrldwide

c
A

A

Euro
E

US

Kerion variety of T. capitis is mainly caused by T. verrucosum
or T. mentagophytes. Clinical picture of this variety includes

The incidence of Tinea capitis is known to vary widely'The
variation of inciclence reported by different workers range

an inflammatory boggy swelling which may be associated
with pustules, matting of hair and cervical lymphadenopathy'

from 0.5% to 10%. t3l t4l'(51 Such variations may be dtte to

ItL*'-,rn
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difference In selection of cases, different geographical region'

;,. ]

Jrence in socio-economic status, cultural factors, and
-.,thers.

Even the patients who attend the OpD do not exacfly reflect

ine true incidence of Tinea capitis in community as it is
seen in a study done in Cleveland that 60% of the cases
were in a carrier state i.e., without any signs and
symptonrs.

t6l

Therefore, the true incidence of Tinea capitis
may be much higher because there are hardly any symptoms

and when there is inflammation, the condition resotves by

itself, unless there is any underlying immunological
problem.More over since a predominance of referred cases,
or refractory cases are seen in a tertiary care center, most

of the less symptomatic cases go unnoticed.lncidence

is

high in the age group of 5-.15 years. The low incidence after
puberty is believed to be due to the sebum containing
fungistatic free fatty acids. 116l The increased incidence in
males is due to the presence of short hair in male and spores;
th, jore, reach the scalp easily. rr6i

I

I

A ing association of tonsuring
a

n

reason among hostel inmates having similar history, bul in
general popularion, this may be one of factors playing
a role
in aodition io other factors.

o
Ct

,9

)e
t4

There is no fixed common pattern of Tlnea capitis, it varies
from black dot to grey patch. riit.|7t This may be because
the prevailing

fLrngal,

in the area.

/a

rubrum and

/o

T.

lonsuralts.

r1!t.{,sj

fluconazole, terbinafine, itraconazole can also be used
J.
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c

Ketoconazole cream
Keloconazole sltarr)poo

I

Keloconazole

Flucona:ole

KanwarAJ, De D. Super-ficialfungal infectio,ns.
ln: Valia RG, Valia AR, ectitors. TADVL textbook

of dermatology. 3'd ed. ltlumbai:

Bhatani
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2010;76:527-32
OD
OD

1B

MIC
Itraconazole
Ttirbinafine

Ray RJ, Ctayton yM, De Sitva N, Aiidgtey G,
Rosser E. Tinea capitis in southeast London: A
new pattern of infections with public heailh
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(Table2)

lri

mg OD

200
5 mg/kglday X 4-6 wks
3 -6 mglkg/day X 4-8 wks

J't)

Kamalant and Thambaiah. Tinea capitis an
endemic drsease in lvlaclras. lvlycopathotogica

8 wks
X 4 wks

yXGwks

.,,, There is no specific investigalion for Tinea capitis, and the
investigator must rcly on clinical skill also.tlel.
Jn1

il

prevention of further transmission of the disease.

cholce for Tinea
capitis is Griseofuivin. However, other anti_fungal agents like,

)el

ler

the disease and minimize complication along with

. the clrug of

US

CC

scaling. Early detection and effective treatment by
proper antifungals can lead to complete remission of

16.

T. ,tiolaceum was the most comrnon isolate follor,ved by

o/

Clinical picture of this variety includes an inflammatory

boggy swelling associated with patchy hair loss and

of
social, and environmental condiilons

)e

rd

be much higher than has been documented. Tinea
capitis is a communicable disease, in which several
factors such as poverty, overcrowding improper
personal hygiene, and habits are responsible for
spread of the disea.se.Kerion variety of T. capitis is
mainly caused by T. verrucosum or T. mentagophytes.

with the onset of Tinea

ca;oitis was seen, particularly among hostel inmates. The
a.
use of common blade to shave scalp may be the probable

I

Conclusion:
Tinea capitis is a superficial fungal infection of the hair
follicle of scalp.l-inea capitis, invariably involves the
pediatric age group. The incidence of Tinea capitis may

1980;71:45-51 Varadaraj
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Namrata W Nanclihat, Naveen Narayan Shetty
Kikkeri. Clinicalstudy of Tinea capitis in Norlhern
Karnataka' A three-year experience at a single
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Terra Firma - Forme Dermatosis
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Abstract:
Terra

firma forme dermatosis is characterized by'dirty'brown grey cutaneous patches and plaques that

can simply be eradicated by forceful swabbing with alcohoi pads. The pathogenesis has been attributed to
abnormal and delayed keratinization. Although affected patients present with typical lesions, the disorder is
not well known byphysicians. From a clinical point of view, we lay emphasis on its unique expression and
diagnosis/treatment. From a histological perspective, we highlight its resemblance to dermatosis neglecta
and speculate on the role of 'neglect' in a patient with seemingly adequate hygiene. The role of urea
containing emollients in the development of this disorder remains to be determined.

Ke yords: Dermatitis neglecta, dermatosis neglecta, terrafirma forme dermatosis

,

thtroduction:
Terra firma fornre dermatosis (TFfD) is a bizarre,
acqLrired and idiopathic dermatosisl. The disorder was

initially reported as a distinct entity by Duncanel a/., in
1 987. The Latin phrase terra firma rnean'dry land' and
denotes a cutaneous discoloration resembling 'dirt'

(hence the alternative name Duncan'sDirty

i

Dermatosis)2.

r

Case Report:
A 26 year old male presented with a 15 days history
of persistent scaly pigmented patches on the nape of Discussion:
neck. Patient gives history of not taking bath for a TFFD is a recently described cutaneous pigmentation
' disorder. lt is probably more prevalent than cited in
p. ;b of 7 days.
Literature(r3i'The disorder affects all age groups
c,'.rtaneous examination reveared brown grey patche. lh"
(age range: 3 months to 72 years) and both
on nape of

neck.

genders(r st Clinically, TFFD is characterized by brown

There were islands of normal skin within the
lnitial tentative clinical diagnoses were

patches. grey, velvety, pigmented patches or

terra

firma forme dermatosis, pomade crust. confluent and
reticulated papillomatosis and acanthosis nigricans.

A

.

'wipe test' with 70% ethyl alcohol accomplished
clearance of lesions as shown in fig.

tl
C

I
C

a
rV

plaquesrr,z).

S\

lnvolvement of the face, neck, trunk or ankles is usual,
although unusual sites such as scalp, lips, chest,
axilla, back, Lrmbiltcal area, pubis, arms and legs have
been reportedi3 o 5t.The distribution may be
localized,generalized or symmetrical. Rarely palpable

h,

di
a(
cr

isr

of

H Lifeline, XXV|ll, 20,l5

I

k

verrucous or papillomatous plaques, reticulated
patches and focal slight scaiing have been

However, isopropyr arcohor is operative
in both

disorcers(1.5)

observed(a).

Histologically, DN is similar to TFFD,except
for the

Symptomatic cases are rare; however, TFFD is a
cause of cosmetic concern(1).

absence of whorled hyperkeratosis in

prominent lamellar hyperkeratosis with focal areas of

compact whorled orthokeratorl5rt), papillomatosis,
mild acanthosis and deposition of keratotic material
within the valleys between the papillas. There is no
parakeratosis. Dermal inflammation is trivialrr,.). Other
findings with special stains include increased melanin
content in the compact hyperkeratotic and basal areas

Conclusion:

Dermatitis neglecta is an underreported
,asymptomatic, but aesthetically bothersome
dermatosis. Physicians need to be aware of this
condition that can be clinically diagnosed and

of the epidermis (Fontana /rlasson)tt), scattered
keratin globules throughout stratum corneum

effectively and inexpensively treated.
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The diagnosis of TFFD is confirmed by forceful rubbing

D e rm

with a gauze pad inrmersed into TOyo isopropyl
alcohol(12) or ethyl alcohol. This diagnostic test
prevents unnecessary laboratory work up or biopsy3.
ln addition, it offers a magical and prompt therapeutic
cure for the disorder.(1 2) A pink normal skin underneath

is exposed after the wiping procedure(g).
Reappearance isunusual once the skin is cjevoid of
'dirty' appearance. prophylactic weekly application
of
alcohol has been recommended for resistant or
recurrent cases(1). Patients should be reassured about
the benign nature of TFFD and educated about the
cleaning procedure.

2.

I\4ost of these disorders can be excluded by alcohol

swab test(1'3). DN results from ,neglect,, i.e., poor
hygiene or inadequate skin cleansing{or. TFFD is
distinguished from DN arbitrarily by presence of
adequate hygiene, absence of cornflake like brownish
scales and successful eradication of pigmentation with

isopropylalcohol in the former and effective clearance
of lesions with soap and water in the lsf{s;(r,z,r,s,o1.
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ABSTRACT
Background: Aims: To investigate the effect of HMG CoA reductase inhibitors on behavioural models of anxiety in
male swiss mice using Elevated plus maze test and light-dark arena test.
Methods: It was an experimental study, carried out in department of Pharmacology, J. N. Medical College, KLE
University, Belgaum. The in vivo behavioural activity of simvastatin, lovastatin, atorvastatin was studied using EPM
and light-dark arena test. The mice received the drugs as per their weight and subjected for experimentation. Group
mean time spent and number of entries into open arm in EPM test and group mean number of entries and time spent
in the light area was calculated in treated and control groups for comparison . Statistical analysis was done using
ANOVA followed by Bonferroni’s multiple comparison test (P<0.05).
Results: Going through the results of this study an evidence for the association between lowered serum cholesterol
and symptoms of anxiety can be seen as statins used in the present study failed to show significant anxiolytic effect
when compared to standard but in turn showed even more less activity when compared to control, indicating
anxiogenic behavior.
Conclusions: Our findings support the evidence of the negative effects of statins on psychological outcomes. It's
generally understood that having low cholesterol is a good health sign, combined with other factors; it could actually
put a person at risk by causing anxiety and stress. Further research comprising a greater number of studies is required
to confirm the effects of this agent on psychological outcomes.
Keywords: Simvastatin, Atorvastatin, Lovastatin, Anxiety, Cholesterol, Serotonin

INTRODUCTION
Anxiety is a normal phenomenon, It is said to be a
universal human emotion. If becomes disproportionate
and excessive to the situation, it interferes with
performance and constitute a psychiatric disorder. May
present either as a primary disorder or as a comorbid
condition.1

HMG CoA (3-hydroxy-3-methyl glutaryl coenzymeA)
reductase inhibitors commonly categorized as statins
have long been used in patients with atherosclerotic
disease and hyperlipidemia. Besides their established
cholesterol-lowering property, statins exert a number of
pleiotropic effects including anti-inflammatory actions,
neuroprotective effects.2
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Few studies have suggested that cholesterol lowering
may have adverse effect on mood as cholesterol plays an
important role in the development, function, and stab ility
of synapses. Evidence shows that low serum cholesterol
influences the brain biogenic amines especially 5-HT
function and reduced number of serotonin receptors in
brain, since cholesterol affect the membrane fluidity
leading to altered 5HT metabolism which may play a
fundamental role in anxiety related behaviours .3
In several human studies contradictory results on the
association between statins and anxiety was acquired.
The reasons for the conflicting outcomes may result from
their different methodology. It is highly probable that
inhibition on NMDA receptor upregulation in the
hippocampus mediate the anxiolytic effects of statins .4
Some other studies state that anxiety is usually associated
with depression (approximately 60%).5
Our previous studies on statins showed significant
antidepressant activity on animals.6
However there is scarcity of information regarding direct
effect of statins on anxiety paradigms in animal models.
Therefore the present study was planned to explore the
effect of clinically used lipophilic statins viz lovastatin,
atorvastatin and simvastatin in their clinically equivalent
doses using paradigms of anxiety in male swiss mice.
Objectives




To investigate the effect of simvastatin, lovastatin,
atorvastatin on behavior models of anxiety using
elevated plus maze and light dark arena test.
To compare their activity with that of standard
anxiolytic drug alprazolam and control.

METHODS
Animals
Healthy adult male healthy mice weighing 20-30 g were
obtained from the central animal house, J. N. Medical
College, Belgaum and were acclimatized to 12:12 h light
- dark cycle for 10 days prior to the day of
experimentation. They were maintained on standard
chow pellet (Amrut Brand) and water ad libitum. The
study was approved by Institutional Animal Ethical
Committee formed as per the guidelines of CPSCEA,
New Delhi.

Table 1: Doses of the drugs used in the study.
Treatment
Control
Simvastatin
Lovastatin
Atorvastatin
Alprazolam

Human dose
(mg/day)
(1 % gum acacia)
80
80
80
0.5

Mice dose
(mg/kg)
0.5 ml
10.4
10.4
10.4
0.065

Mice were divided into several groups of six each (n=6).
Control group received 0.5ml of 1% gum acacia
suspension, orally, while the other groups received
calculated clinical equivalent doses of simvastatin,
lovastatin, atorvastatin, alprazolam in 1% gum acacia
suspension, orally. Alprazolam is taken as standard
anxiolytic drug. The tests were conducted one hour after
administration of drugs. Mouse activity was assessed
with the help of following paradigms.
Elevated plus maze 8-12
The elevated plus maze apparatus consists of two open
arms (16 cm x 5 cm) and two closed arms (16 cm x 5 cm
x 12 cm) and an open roof, with the entire maze elevated
25cms from the floor.
Principle: Exposure of mice to such novel stimuli can
evoke both exploratory drive and fear. Elevation of the
maze causes greater fear. Open arms are more fear
provoking and animals tend to spend time in the closed
arm. Anxiolytics would be expected to increase the
entries and time spent in the open arms.
Procedure: The pretreated animals were placed
individually for 5 minutes at the centre of the elevated
plus maze with the head facing towards an open arm. The
number of entries into open or closed arm and the time
spent in each arm were recorded. The percentage of
number of entries (against the total number of entries
both in open and closed arms) and percentage time spent
in open arm (against total time spent both in open and
closed arms) were calculated for each group.
Light-dark arena 8,10

Drugs and doses (Table 1)

It consists of a wooden test box (50 x 30 x 35 cm) placed
on a table, 1 m above floor level. The box is open at the
top. A partition with a gap of 7.5 x 7.5 cm at the centre of
its lower border was fixed to separate 2/5th of the base
from the remaining 3/5th . The 2/5th of the base was
painted black and illuminated with dull red light. The
other 3/5th was painted white and brightly illuminated
with a 100 W light source located 17 cm above the box.

Considering the maximum therapeutic dose mice
equivalent dose were calculated with the help of
converting table devised by Paget and Barnes.7

Principle: Normally mice spend 60-70% of their time in
the dark area. Anxiolytics increase the number of entries
and time spent in the bright area.
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Procedure: Pretreated mice were placed in the centre of
the bright area. The number of entries into and time spent
in light area were recorded over a period of 5 min. The
mean number of entries, and percentage of time spent
were calculated for each group.

used as a standard anti-anxiety drug for the sake of
comparison.
Elevated plus maze
In the elevated plus maze, number of entries and time
spent in the open arm were observed over a period of 5
minutes.

Statistical analysis
The results presented here are the means ± SD of 6 mice
in each group. The results were analyzed using one-way
analysis of variance (ANOVA) followed by Bonferroni’s
multiple comparison test and Kruskal-Wallis test was
used to assess
the discrete values. P ≤0.05 was
considered statistically significant. All data was analyzed
using statistical software SPSS (version 17.0).
RESULTS
This was carried out by employing two models viz.
elevated plus maze and light dark arena. Alprazolam was

The mean percentage of time spent in the open arm (%
time spent in open arms of total 300 seconds) in the
control group was 8.58 ± 2.92 while it was 21.72 ± 3.72,
13.33 ± 2.71, 9.27 ± 1.69 and 7.66 ± 0.75 in alprazolam,
simvastatin, lovastatin, atorvastatin respectively (Table
2a, Figure 1). Statistically significant difference (P<0.05)
was observed only in alprazolam group in comparison to
control group. Simvastatin, lovastatin and atorvastatin
groups in comparison to alprazolam group, indicating that
anti-anxiety activity of these statins was less compared to
alprazolam (Table 2b, 2c).

Table 2a: Effect of various treatments on the time spent in open arms . a) Mean of % time spent in open arms of the
total 300 seconds.
Groups
Mean ± SD

Control
8.587 ± 2.92

Alprazolam
21.72 ± 3.72

Simvastatin
13.33 ± 2.71

Lovastatin
9.277 ± 1.69

Atorvastatin
7.667 ± 0.75

Table 2c: Effect of various treatments on the time
spent in open arms. c) Bonferrani’s multiple
comparison test (*P<0.05).

Figure 1: Effect of various treatments on % time
spent in open arm of elevated plus maze.
Note: *P<0.05 (in comparison to control group)

Table 2b: Effect of various treatments on the time
spent in open arms. b) One way ANOVA.
Source of
variation
Between
groups
Within
groups
Total

Sum of
squares

df

Mean
square

F

P value

804.368

4

201.092

5.054

0.003998

994.682

25

39.787

1799.050

29

Group

Group

1
1
1
1
2
2
2

2
3
4
5
3
4
5

Mean
difference
-13.13500*
-4.74500
-.69000
0.92000
8.39000
12.44500*
14.05500*

Std. error

P value

3.64176
3.64176
3.64176
3.64176
3.64176
3.64176
3.64176

0.013*
1.000
1.000
1.000
0.049*
0.022*
0.007*

1 Control
2 Alprazolam
3 Simvastatin
4 Lovastatin
5 Atorvastatin

The effect of various drugs on the number of entries into
the open arm as well as closed arm (total entries) were
noted to calculate percentage of entry into open arm for
each animal and then mean was calculated. The mean
percentage of entry into the open arms in the control
group was 24.93 ± 4.28 while it was 49.03 ± 6.89, 34.82
± 4.22, 35.06 ± 2.99 and 37.41 ± 4.49 in the alprazolam,
simvastatin, lovastatin, and atorvastatin groups
respectively (Table 3, Figure 2).

The P value indicates that there is non-homogeneity among the
five groups compared
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Table 3a: Effect of various treatments on entries into the open arm. a) Mean of % of entries into open arm to total
entries in both open and closed arm.
Groups
Mean ± SD

Control
24.93 ± 4.28

Alprazolam
49.03 ± 6.89

Simvastatin
34.82 ± 4.22

Lovastatin
35.06 ± 2.99

Atorvastatin
37.41 ± 4.49

Table 3b: Effect of various treatments on entries into
the open arm. b) One way ANOVA.
Source of
variation
Between
groups
Within
groups
Total

Sum of
squares

df

Mean
square

F

P value

1777.051

4

444.263

3.279

0.0272027

3386.804

25

135.472

5163.854

29

The P value indicates that there is non-homogeneity among the
five groups compared

Table 3c: Effect of various treatments on entries into
the open arm. c) Bonferrani’s multiple comparison
test (*P<0.05).
Group

Group

1
1
1
1
2
2
2

2
3
4
5
3
4
5

1 Control
4 Lovastatin

Mean
difference
-24.09500*
-9.88667
-10.12167
-12.47833
14.20833
13.97333
11.61667
2 Alprazolam
5 Atorvastatin

Std. error

P value

6.71992
6.71992
6.71992
6.71992
6.71992
6.71992
6.71992

0 .014*
1.000
1.000
0.751
0.446
0.480
0.962

3 Simvastatin

Figure 2: Effect of various treatments on number of
entries into the open arm (% of entries into open arm
to total entries in both open and closed arm).
Note: *P<0.05 (in comparison to control group)

Light dark arena
The time spent in light arena over a period of 5minutes
was noted for each animal and the percentage time spent
in the light arena to that of total time spent in light and
dark arena was calculated and mean was tabulated. The
mean percentage time spent in light arena in the
alprazolam treated group is 15.61 ± 1.80 which was
statistically significant (p<0.05) more than the control
group which was 9.27 ± 2.07. The mean percentage time
spent in the light arena in the simvastatin, lovastatin,
atorvastatin are 6.38 ± 0.86, 5.38 ± 0.60 and 6.05 ± 0.48
respectively and showed significant change with
alprazolam group in comparison to control group (Table
4, Figure 3).

Table 4a: Effect of various treatments on the time spent in light arena. a) Mean of % of time spent in light arena.
Groups
Mean ±SD

Control
9.27 ± 2.07

Alprazolam
15.61 ± 1.80

Simvastatin
6.38 ± 0.86

Lovastatin
5.38 ± 0.60

Atorvastatin
6.05 ± 0.48

Table 4b: Effect of various treatments on the time
spent in light arena. b) One way ANOVA.
Source of
variation
Between
groups
Within
groups
Total

Sum of
squares

df

Mean
square

F

P value

427.734

4

106.933

9.993

0.0000568

267.524

25

10.701

695.258

29

The mean number of entries into the light arena in the
control group was 1.66 ± 0.33, while it was 2.66 ± 0.33,
1.50 ± 0.22, 1.33 ± 0.21 and 1.67 ± 0.16 in alprazolam,
simvastatin, lovastatin, and atorvastatin treated groups
respectively. The mean values showed significant
decrease in the number of entries as compared to that of
control in the test drug treated group of animals (Table 5,
Figure 4).

The P value indicates that there is non-homogeneity among the
five groups compared
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Table 4c: Effect of various treatments on the time
spent in light arena. c) Bonferrani’s multiple
comparison test (*P<0.05).
Group

Group

1
1
1
1
2
2
2

2
3
4
5
3
4
5

Mean
difference
-6.33500*
2.88833
3.88833
3.22167
9.22333*
10.22333*
9.55667*

Std. error

P value

1.88865
1.88865
1.88865
1.88865
1.88865
1.88865
1.88865

0.025*
1.000
0.501
1.000
0.0005*
0.0001*
0.0003*

1 Control
2 Alprazolam
3 Simvastatin
4 Lovastatin
5 Atorvastatin

Figure 3: Effect of various treatments on % time
spent in light arena.
Note: *P<0.05 (in comparison to control group)

Table 5a: Effect of various treatments on number of entries into the light arena. a) Mean of number of entries into
light arena.
Groups
Mean ±SD

Control
1.667 ± 0.33

Alprazolam
2.667 ± 0.33*

Table 5b: Effect of various treatments on number of
entries into the light arena. b) Post-HOC analysis by
Kruskal-Wallis test.
Group
1 (Control)
2 (Alprazolam)

Different
from group
2
1, 3, 4, 5

P value
P<0.05
P<0.05

Simvastatin
1.500 ± 0.22

Lovastatin
1.333 ± 0.21

Atorvastatin
1.167 ± 0.167

DISCUSSION
In the present study, hydroxymethylglutaryl coenzyme A
(HMG CoA) reductase inhibitors viz simvastatin,
lovastatin and atorvastatin were investigated for their
effects on anxiety using different behavioral models of
anxiety in male swiss mice.
Elevated plus maze test and light dark arena test are
based on the assumption that unfamiliar, nonprotective,
and brightly lit environmental stress provokes inhibition
of normal behavior. This normal behavioral inhibition is
further augmented in the presence of fear or anxiety‑like
state. The ultimate manifestation of anxiety and fear in
the animals is exhibited by decrease in the motor activity
and preference to remain at safer places.13 All the test
drugs showed decreased anxiolytic effect compared to
standard drug and even less compared to control, which
may suggest anxiogenic effects of statins.

P = 0.0183

Figure 4: effect of various treatments on number of
entries into the light arena.
Note: *P<0.05 (in comparison to control group)

Possible link between lower serum cholesterol and
psychological well-being remains an issue of debate.
How statins affect anxiety and the underlying
mechanisms remain unclear. Elevated as well as low
cholesterol level may be associated with serotonergic
dysfunction. A primary decrease in cholesterol level may
directly lead to decreased brain 5-HT activity through a
variety of mechanisms, ranging from an alteration in 5HT
levels, to 5HT receptor concentration or 5HT transporter
activity. In contrast, elevated cholesterol levels may lead
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to lower 5HT receptor sensitivity or 5HT transporter
activity in depressed patients compared to normal
controls, either directly by binding to the various
membrane-bound 5HT receptors or transporter or
indirectly by altering the fluidity of the neuronal
membrane and thereby the conformation of these
structures.14,15
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ABSTRACT
Tuberculosis is still very common in developing and under developed countries worldwide. Each year, 3 million people die of this
disease worldwide. Tuberculosis can affect almost any part of body. The commonest presentation of the abdominal tuberculosis is
ileo-caecal disease, but primary (isolated) appendicular involvement is also rarely seen. Preoperative diagnosis of this condition is
extremely difficult and is always detected either at laparotomy or after histopathological examination. Its correlation with
associated pulmonary or gastrointestinal tuberculosis is very variable. We report a case of primary tuberculous appendicitis in an
young adult who was successfully treated by surgery and antitubercular chemotherapy.
KEYWORDS: Tuberculosis, Appendicitis, Primary Tuberculous Appendicitis.
INTRODUCTION
Tuberculosis is one of the world’s most widespread and
deadly illness affecting as estimated, 20-43% of the world
population. India accounts for one fifth of global TB
incident cases.[1] Tuberculosis occurs in extra pulmonary
sites in 10% of non-HIV infected people and up to 70% of
those infected with HIV.[2,3] Gastrointestinal TB accounts
for 3% of extrapulmonary TB, the common site of
involvement being iliocaecal region.[1] Tuberculosis
primarily affecting the appendix is extremely rare and its
diagnosis is very difficult preoperatively. Its reported
incidence is 0.1-0.3%.[4] Its correlation with associated
pulmonary or gastrointestinal tuberculosis is very variable.
A high index of suspicion and great clinical acumen is
required for preoperative diagnosis, which should always be
confirmed by histopathology or PCR. Appropriate treatment
includes appendicectomy with antitubercular chemotherapy
to avoid postoperative complications.
CASE REPORT
A 28 year old male came to our OPD with clinical signs and
symptoms of appendicitis, Patient gave a history of on and
off pain in the right illiac fossa for the past 1½ months along
with fever and nausea. The patient was moderately built
with a pulse rate of 80/min, BP: 132/82 mm of Hg and
Temp: 1000F.
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The blood investigations showed Hb: 11.6g/dl, TLC:
9600/cu.mm. Differential count: Polymorphs: 62,
Lymphocytes: 34. ESR=80mm/hr. On examination,
abdomen was soft with minimal guarding and tenderness in
the right iliac fossa. No mass was palpable. Bowel sounds
were well heard. Examination of respiratory, cardiovascular
and central nervous system revealed no abnormality.
USG Abdomen suggested a diagnosis of Appendicitis.
Hence, Open appendicectomy was planned for the patient.
The abdomen was opened using a McBurney`s incision.
There were extensive adhesions around the caecum &
terminal ileum and the appendix was concealed. The
incision was extended for better access using a RutherfordMorrison extension. The appendix was found to be as a
mass in the right paracolic gutter. The adhesions were gently
released and the appendix along with the mesoappendix was
dissected off as a single mass and sent for histopathological
examination. No pathology was detected in ileum, caecum,
mesentery or mesenteric lymph nodes on inspection and
palpation.
Histological examination revealed typical epitheloid cells,
lymphocytes, Langhans type giant cells with central caseous
necrosis. The histopathological report suggested it to be a
tubercular appendicitis. Sputum and appendix AFB were
negative. Chest X- ray was normal. TB-PCR of
appendicular tissue was positive for tuberculosis.
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Figure 1: Picture showing Appendix mass

Figure 2: Resected specimen of Appendix.

Figure 3: Histopathology showing Granuloma suggestive of Tuberculosis

Patient was started on Category I Anti-Tubercular Chemotherapy. At the latest follow-up 2 months after surgery, patient was
comfortable and had no symptoms.

DISCUSSION
Despite tuberculosis being not uncommon in India,
affliction of the appendix with the disease remains a
rarity.[1] The reported incidence of appendicular
tuberculosis in all appendicectomies performed varies from
0.1% to 0.3%.c A few authors have reported up to 46 to
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70% involvement of the appendix in patients with intestinal
tuberculosis.[5]
Despite the ileocaecal junction being the most common site
of involvement in intestinal tuberculosis, the relative
infrequency of involvement of the appendix in
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intestinal/ileocaecal tuberculosis has been explained by the
minimal contact of the luminal mucosa of the appendix with
the intestinal contents.[2] Primary tuberculosis of the
appendix has no detectable focus of infection anywhere else
in the body and is extremely rare. Ideally, to make the
diagnosis of primary appendicular tuberculosis, a post
mortem would be required, but for clinical purposes, this
diagnosis can be made if there is an absence of any evidence
of tuberculosis after thorough investigations or at
laparotomy.[2,3]The mode of infection in these cases is
considered to be ingestion of contaminated foods.[3]
The disease can present with recurrent episodes of right iliac
fossa pain, vomiting, diarrhoea, as acute appendicitis, or as a
latent type that is detected incidentally.[2,3] The acute
presentation occurs due to severe pyogenic infection that is
superimposed on the tubercular appendix. Non-pulmonary
tuberculosis is found with different frequencies in different
countries of the world. It seems that these differences are the
result of differences in rates of diagnosis and registration of
new tuberculosis cases.[6]
As there are no pathognomic clinical features of
appendicular tuberculosis, a pre-operative diagnosis is
difficult.[7] The diagnosis is usually made after
histopathological examination of the appendectomy
specimen after ruling out other granulomatous diseases like
Crohn’s disease, sarcoidosis and foreign body induced
inflammation [8] and the most confirmatory test is TB-PCR
analysis; though expensive, it is the most sure method.
Detection of AFB in the appendicular specimen can be
negative as reported by other studies also.[9,10] The
combined use of clinical diagnosis, histopathology, and PCR
has 100% sensitivity and 100% specificity.[10] Antituberculous therapy must be started in the post-operative
period if the investigations reveal tuberculosis to avoid post
operative complications like ileocutaneous fistula.[9]
CONCLUSION
Tuberculosis of appendix is a rare but important cause of
appendicitis. Tuberculosis being endemic in our country and
due to resurgence of TB and HIV, it is a must to send all
appendicectomy
specimens
for
histopathological
examination and or TB-PCR, so as to prevent misdiagnosis
and prevent further complications.
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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) and pulmonary arterial hypertension (PAH) are
common and underdiagnosed medical conditions in India. Prevalence of these chronic diseases is high both in
rural and urban areas. However, the exact prevalence of PAH in Indian COPD patients is unclear. Comorbid
conditions like PAH have a great impact on the outcome of COPD in the form of severity, exacerbations,
morbidity, and mortality. Right heart catheterization remains the gold standard test for diagnosis of PAH,
but it is invasive and practically not feasible. Aims and objectives: The present study objective was to screen
COPD patients for PAH using two-dimensional transthoracic Doppler echocardiography (ECHO) in Tertiary
Care Hospital. Results: A total of 2040 patients with a confirmed diagnosis of COPD were enrolled in the study.
Among these patients, 1509 were males (73.9%), 531 were females (23.06%), and 1428 were known or ex-smokers
(70%). None of the females were smokers, but there was a history of biomass fuel exposure for >10 years. As per
global initiative for chronic obstructive lung disease criteria, mild, moderate, severe, and very severe COPD was
noted in 525,629,511, and 375 patients, respectively. When they were screened using ECHO, prevalence of PAH
was 41.96% as 856 subjects had PAH. Prevalence of PAH among mild, moderate, severe, and very severe COPD
was 23.8%, 34.81%, 48.53%, and 70.4%, respectively. There was a linear relationship between PAH and severity
of COPD. Conclusion: PAH is very common in COPD patients in India. As the severity of COPD increased, the
frequency and degree of PAH also increased. ECHO is an excellent tool for detection of PAH in COPD patients.
All patients with severe to very severe COPD should be routinely screened by ECHO for PAH and with mild to
moderate COPD, who have dyspnea out of proportion to their clinical condition should also be screened for PAH.

Key words: Chronic obstructive pulmonary disease, pulmonary arterial hypertension, two-dimensional transthoracic doppler
echocardiography
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All the studies conducted agree in predicting that both morbidity
and mortality burden of chronic obstructive pulmonary disease
(COPD) is rising. COPD is a progressive, partially reversible
airflow obstructive condition and is a growing public health
problem globally. By 2020, COPD is projected to cause over
6 million deaths annually worldwide. In its advanced stage, the
disease causes severe disabilities and poor quality-of-life.[1-4] It
was predicted that COPD will be the third leading cause of
death worldwide by 2020 with Asian countries having 3 times the
number of patients than the rest of the world.[5-7] If the mortality
from co-morbid conditions like pulmonary arterial hypertension
(PAH) associated with COPD is taken into account, then this
disease poses an even greater impact on health outcomes.
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Our general perceptive of the disease has greatly improved in
last 10-15 years. Greater understanding of the pathophysiology
of COPD, focused on the concept of systemic inflammation
has also helped to explain the high frequency of major
comorbidities mainly PAH. The development of PAH in COPD
has both functional and prognostic implications.[8,9] PAH is a
progressive disease of the pulmonary vasculature, characterized
by elevated pulmonary arterial pressure (PAP), and pulmonary
vascular resistance. The definitive diagnosis of PAH requires
an elevated mean pulmonary arterial pressure (mPAP) of >25
mmHg at rest measured by right heart catheterization (RHC).
Although, RHC “the gold standard test” is now a relatively
safe procedure but is invasive, hence impractical to perform
in all COPD patients for whom it is not clearly indicated.[10]
Two-dimensional transthoracic Doppler echocardiography
(ECHO) is one such tool and is widely available and can be
safely used in COPD patients. In addition to its role in diagnosis,
it can be used to screen for high-risk patient populations, to
assess prognosis and to monitor disease stability and response
to treatment.[11]
The overall reported prevalence of PAH in COPD ranges
between 20% and 43%.[12,13] It is difficult to define this prevalence
exactly, as the diagnostic criteria used in the literature vary
with differing RHC pressures and ECHO thresholds. Patient
population also differ and run the spectrum from primary
care-based community cohorts to patients being evaluated for
either lung volume reduction surgery or lung transplantation.
The prevalence of COPD in India according to various studies
is 3.67% (4.46% among males and 2.86% in females). The
estimated burden of COPD in India is about 15 million cases
(males and females contributing to 9.02 and 5.75 million,
respectively). These figures may however, underestimate the
true burden since questionnaire-based prevalence rates tend
to underestimate the true spirometry-based prevalence of
COPD.[14] However, prevalence of PAH in COPD patients in
India is unclear as it is practically impossible to subject all these
patients to RHC. Hence, the present study was undertaken to
find the prevalence of PAH in COPD patients, using ECHO
in tertiary care hospital.

METHODOLOGY
Source of data
Patients visiting inpatient and Outpatient Departments of
Pulmonary Medicine, Internal Medicine and Cardiology sections
were selected by convenience sampling for the study at a Tertiary
Care Hospital, Belgaum, Karnataka, India.

Population
Patients known or newly diagnosed with COPD as per Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
criteria 2013.

Study design
A cross-sectional study.

Study period
Primary data were collected from January 2013 to August 2014.

Sample size
A total of 2040 COPD patients were screened for PAH (openended sample size).

Inclusion criteria
1. Both male and female patients known or newly diagnosed
with COPD.
2. Age >40 years.

Exclusion criteria
Fallowing patients were excluded.
1. History of chronic lung disease other than COPD
2.	Any congenital/acquired cardiac disease which can lead to
the development of PAH
3. Systemic diseases which can cause PAH
4. Chronic thromboembolic diseases
5. HIV infection
6. On drugs which are known to cause PAH.

Procedure
Patients with confirmed diagnosis of COPD as per GOLD
criteria 2013, (post-bronchodilator forced expiratory volume in
1 s [FEV1] ≤70% predicted) were enrolled in the study. After
obtaining informed consent, all the enrolled patients were given
a questionnaire concerning: Age, sex, level of education, selfreported height and weight, level of dyspnea (Medical Research
Council range 0-4), smoking status (current or nonsmoker or
ex-smoker), pack years, current treatment, previous medications,
duration of illness, occupation, and number of exacerbations,
that is, emergency hospital admissions or unscheduled hospital
visits in last 1-year, dyspnea score (D), level of airflow obstruction
(O), current smoking status (S), and exacerbations (E) (DOSE)
score, socioeconomic status, and history of any other disease. The
DOSE score is a useful scoring system comprising measurements
such as the body mass index, airflow obstruction, dyspnea, and
exercise capacity. The DOSE index is found to predict hospital
admission, respiratory failure, and exacerbation risk.[15] Mortality
has been found to be associated with patients with a DOSE index
score >4. The patients were subjected to pulmonary function
test and ECHO to stage the severity of COPD and to see the
presence or absence of PAH, respectively.

Pulmonary function test
This was done in accordance with American Thoracic Society/
European Respiratory Society guidelines using RMS Helios 401
spirometer (Recorders and Medicare systems private limited,
MEDSPIROR, India). The following values were obtained
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from the test: FEV1, forced vital capacity (FVC), ratio of
FEV 1/FVC, slow vital capacity, and maximum voluntary
ventilation. FEV1, FVC, and the ratio of FEV1/FVC were the
main parameters used to stage the COPD patients according to
GOLD guidelines. Postbronchodilator spirometry (salbutamol
2.5 mg by nebulization) was performed in all the patients. Subjects
with post-bronchodilator FEV1/FVC <0.70 were enrolled in the
study. Then staged as mild, moderate, severe, and very severe
COPD as per GOLD criteria.[1]
Echocardiography
All patients were subjected to resting ECHO in the Department
of Cardiology by experienced cardiologists. The machine used
was Acuson SC 2000 cardiac ultrasound system using M4S
multi-frequency probe with a range of 2-4.3 Mhz. Both 2D
and M-Mode studies were done. ECHO was used to assess
the pericardium, valvular anatomy, left and right-sided cardiac
chambers, and cardiac functions. A carefully performed Doppler
ECHO was able to identify and quantify Tricuspid regurgitant jet
by color flow Doppler technique and the maximum jet velocity
was measured by continuous wave Doppler without use of
intravenous contrast. Right ventricular systolic pressure (RVSP)
was estimated based on the modified Bernoulli equation and was
considered to be equal to the systolic pulmonary arterial pressure
(sPAP) in the absence of right ventricular outflow obstruction:
sPAP (mmHg) = RVSP = trans-tricuspid pressure gradient
(TTPG) + right atrial pressure (RAP)
RVSP = 4Vmax2 + RAP
where TTPG is 4Vmax2 (V = peak velocity of tricuspid regurgitation
(TR) in m/s).[15-17]
RAP is estimated on the basis of variation in size of IVC with
inspiration as follows:
Complete collapse, RAP = 5 mm of Hg
Partial collapse, RAP = 10 mm of Hg
No collapse, RAP = 15 mm of Hg
Pulmonary arterial hypertension was defined in this study as sPAP
≥30 mmHg. This value was chosen according to the definition of
PAH. PAH was classified into mild, moderate, and severe category
as sPAP 30-50, 50-70, >70 mmHg, respectively. These values were
chosen according to chemla formula; mPAP = 0.61 sPAP + 2 mmHg
by putting value of mPAP for mild, moderate, and severe pulmonary
hypertension as 25-35, 35-45, and >45 mmHg, respectively.[18,19]

Statistical analysis
Mean ± standard deviation (SD) was calculated for normally
distributed numerical outcomes. Mean ± SD of demographic
68

characteristics among patients with and without PAH was
done using Mann-Whitney test. Chi-square test was used to
compare nonnumerical variables. Significance level was kept
at P ≤ 0.05 level.

RESULTS
A total of 2040 patients with a confirmed diagnosis of COPD
were enrolled in the study after informed consent. Among these
patients, 1509 were males (73.9%), 531 were females (23.06%),
and 1428 were known or ex-smokers (70%). None of the females
were smokers, but there was a history of biomass fuel exposure
for >10 years. As per GOLD criteria, mild, moderate, severe, and
very severe COPD was noted in 525, 629, 511, and 375 patients,
respectively. When they were screened using ECHO, prevalence
of PAH was 41.96% as 856 subjects had PAH. Prevalence of
PAH among mild, moderate, severe, and very severe COPD was
23.8%, 34.81%, 48.53%, and 70.4%, respectively. There was a
linear relationship between PAH and severity of COPD [Table 1].
PAH in COPD patients were found have correlation with age,
smoking, duration of illness, DOSE score, annual exacerbations,
severity of COPD, and hypoxia. The demographic data of
patients with PAH and without PAH are demonstrated in Table 2.

DISCUSSION
Our perceptive of COPD has changed significantly over the
past two decades. We have moved from an airflow limitation
(FEV1)-centric view of the disease to the realization that COPD
is a complex and heterogeneous condition. It is important to
highlight that, “complex” means that COPD has a number of
intrapulmonary and extrapulmonary components whose dynamic
interactions along time are not linear, whereas “heterogeneous”
indicates that not all of these components are present in all
individuals at any given time point.[20]
Greater understanding of the pathophysiology of COPD has
helped to explain the high frequency of major comorbidities
(such as PAH, skeletal, and nutritional disorders) in addition to
coexisting conditions that one would naturally expect due to the
patients’ advanced age and due to shared risk factors. Pulmonary
artery remodeling is observed early in COPD and leads to PAH.
This remodeling is the consequence of endothelial dysfunction
and coagulopathy. The lung-specific mechanisms, such as hypoxic
vasoconstriction, destruction of the pulmonary capillary bed
by emphysema, smoking-induced inflammatory infiltration of
the vascular wall, and shear stress due to redistribution of the
blood flow significantly contribute to the development of PAH
in COPD patients.[21]
The present study shows that the prevalence of PAH in COPD
was significantly high in I COPD subjects (41.96%), when
screened using ECHO. This study is in agreement with study by
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Table 1: Correlation of severity of COPD with PAH
Severity of
COPD

Number of
COPD patients

Normal

Mild

Moderate

Severity of PAH
Severe

Total patients with PAH

Percentage of
patients having PAH

Mild
Moderate
Severe
Very severe

525
629
511
375

400
410
263
111

64
134
104
102

51
76
108
101

10
9
36
61

125
219
248
264

23.80
34.81
48.53
70.4

COPD: Chronic obstructive pulmonary disease, PAH: Pulmonary arterial hypertension

Table 2: Demographic characteristics of patients with
and without PAH
Data

Number of patients
Age
BMI
Smoking (pack years)
Duration of COPD
Number of annual
exacerbations
DOSE score
COPD (FEV1% predicted)
PAO2 (mm of Hg)

Patients
with PAH

Patients
without PAH

P

856
1184
67.46±11.30 63.15±10.64 0.166
18.94±2.42 21.64±2.36 0.218
6.12±7.30
7.63±6.15
0.085
7.46±3.69
6.44±3.67
0.896
2.23±1.66
1.44±1.16 0.0089
3.72±2.19
46±13.19
66.77±7.85

2.41±1.52
0.002
62.87±14.02 <0.001
76.92±5.82 <0.001

COPD: Chronic obstructive pulmonary disease, PAH: Pulmonary arterial
hypertension, BMI: Body mass index

Gupta et al. done on a total of 40 patients of COPD where PAH
was observed in 42.5% cases with prevalence of mild, moderate,
and severe PAH being 25%, 10%, and 7.5%, respectively. The
frequencies of PAH in mild, moderate, severe, and very severe
COPD cases were 16.67%, 54.55%, 60.00%, and 83.33%,
respectively.[22] Our analysis demonstrated that the frequency
of PAH among mild, moderate, severe and very severe COPD
was 23.8%, 34.81%, 48.53%, and 70.4% respectively. As the
severity of COPD increased, prevalence, and severity of PAH
also increased. PAH is associated with worse pre-bronchodilator
FEV1 and more severe hypoxemia.
There does appear to be an influence of age and sex on the
predisposition for PAH in COPD. PAH is more commonly
described in patients with advanced age, but whether this
association is attributable to age alone, or other comorbidities
contributing to PAH in the elderly, is unclear.[13] Our study
was in line with this hypothesis. In the present study, the
mean age of the subjects with PAH was higher than those
without (67.46 ± 11.30 vs. 63.15 ± 10.64). Sertogullarindan
et al. found PAH to be more common in females exposed to
smoke from biomass fuels,[23] which was evident in our study
also. Many women who had COPD were not smokers, but
were exposed to the biomass fuel. Exposure to biomass fuel
remains an important risk factor for the development of airflow
limitation in Indian women, as tobacco smoking among women
is regarded socially unacceptable in this country, and the number
of women smokers is negligible compared to Nepal and other
Western countries.[24,25]

Interestingly in our study, on comparison of PAH within
COPD groups, it was observed that there was no significant
difference in PAPs between mild and moderate COPD. It has
been demonstrated by Weitzenblum et al. by serial right heart
catheterizations that annual increment in PAPs is minimal
(1.47 ± 2.3 mm of Hg).[26] Kessler et al. confirmed that the
evolution of PAH in patients with a moderate degree of airway
obstruction was slow.[27] Similarly, a study by Renzetti et al.
concluded that marked increase in PAP is only observed when
FEV1 is <1 l, which corresponds to FEV1 <50% of predicted.[28]
Another important observation in our study was that 19 patients
with mild to moderate COPD had severe PAH. It is important to
note that PAH associated with COPD tends to be mostly mild
to moderate in severity. However, PAH “out of proportion”
to the severity of airflow obstruction is increasingly noted and
may represent a distinct clinical entity that could potentially be
amenable to vasoactive therapy.[29] The mechanisms responsible
for “out-of-proportion” PAH in COPD are inadequately
understood. It is uncertain whether it represents a severe variant
of COPD-associated PAH caused by the same mechanisms or
a distinct clinical entity. One theory is that these patients are
“high responders” to acute hypoxemia, perhaps due to a genetic
predisposition. Another possibility is that out-of-proportion
PAH is a separate disease similar to idiopathic PAH.[30] Given
the current uncertainty and poor prognosis associated with
this clinical variant, it is imperative that clinicians identify such
patients at the earliest which provides a window of opportunity
to study them better by enrolling them in clinical trials.
The presence of PAH is suggestive of a poor prognosis in COPD
patients, as several studies correlate elevated PAP with worsened
survival.[27,31,32] In addition to its association with mortality, the
presence of PAH also has a significant morbidity implication.
PAH is associated with an exercise-induced desaturation and
reduced exercise performance. Even mild elevations in the mPAP
(18 mmHg) have been associated with an increased risk of COPD
exacerbations and hospitalization.[27] In the current study also,
the DOSE score which is a measure of severity of COPD and
exacerbations were significantly higher in the patients with PAH
(3.72 ± 2.19 vs. 2.41 ± 1.52).
Higham et al. concluded that the presence and degree of PAH
is readily and reliably determined by ECHO in the majority of
COPD patients and in view of the adverse effects of PAH on
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morbidity and mortality, routine ECHO in patients with severe
disease may be warranted.[33] Similar conclusions were made in
an Indian study by Gupta et al.[22] and in a Nepalese study by
Shrestha et al.[34] who recommended that ECHO was found to
be very useful in early detection of PAH in COPD cases.

2.

3.
4.

Given the prevalence of PAH in COPD and its effect on
outcomes there is value in screening for its presence. RHC
cannot be used as a screening tool given its invasive nature and
expense. Hence, ECHO is reliable, noninvasive, cost-effective,
readily available, and time-saving tool to identify COPD patients
with PAH. In addition to this, there is a wealth of additional
information that can be revealed by ECHO as it can assess
TR, right ventricular systolic function, septal defects, and left
ventricular systolic and diastolic functions.
It is evident from current study as well as studies discussed above,
failure or delayed diagnosis of PAH in COPD patients have
greater impact on the outcome of COPD in the form of severity,
quality-of-life, exacerbations, hospital stay, health care costs, and
death. Active screening by ECHO for PAH in these subjects
should lead to earlier detection of PAH and timely initiation of
PAH specific treatment would lead to a good outcome.
The strength of the current study was active screening of large
number of COPD patients for PAH using ECHO in Indian
population which routinely not done. Other causes of PAH in
patients were carefully excluded. However, this was a prospective
study and carried out at a single center. Further studies with
multiple centers and at different geographic population can
be recommended to know the prevalence of PAH in Indian
COPD subjects.

5.
6.
7.
8.
9.
10.

11.
12.
13.
14.

15.

CONCLUSION
16.

Pulmonary arterial hypertension is very common in COPD
patients in India. As the severity of COPD increased, the
frequency and degree of PAH also increased. ECHO is an
excellent tool for detection of PAH in COPD patients. All
patients with severe to very severe COPD should be routinely
screened by ECHO for PAH and with mild to moderate COPD,
who have dyspnea out of proportion to their clinical condition
should also be screened for PAH.

ACKNOWLEDGMENT
Department of Cardiology KLES DR. Prabhakar Kore Hospital and
Medical Research Centre, Belgaum, India.

17.
18.

19.

20.
21.
22.

REFERENCES
1.

Global Initiative for Chronic Obstructive Lung Disease (GOLD). Global
Strategy for the Diagnosis, Management and Prevention of Chronic
Obstructive Pulmonary Disease. Available from: http://www.goldcopd.
org. [Last accessed on 2014 Feb 15; Last updated on 2013 Feb 26].
70

23.
24.

Rennard S, Decramer M, Calverley PM, Pride NB, Soriano JB,
Vermeire PA, et al. Impact of COPD in North America and Europe in
2000: Subjects’ perspective of Confronting COPD International Survey.
Eur Respir J 2002;20:799-805.
World Health Organization. Chronic Respirtory Diseases. COPD:
Definition, 2013. Available from: http://www.who.int/respiratory/
copd/en/. [Last accessed 2014 Jun 15].
Antwi S, Steck SE, Heidari K. Association between prevalence of
chronic obstructive pulmonary disease and health-related quality of
life, South Carolina, 2011. Prev Chronic Dis 2013;10:E215.
Tan WC, Ng TP. COPD in Asia: Where East meets West. Chest
2008;133:517-27.
Murray CJ, Lopez AD. Alternative projections of mortality and
disability by cause 1990-2020: Global Burden of Disease Study. Lancet
1997;349:1498-504.
Halbert RJ, Natoli JL, Gano A, Badamgarav E, Buist AS, Mannino DM.
Global burden of COPD: Systematic review and meta-analysis. Eur
Respir J 2006;28:523-32.
Weitzenblum E, Hirth C, Ducolone A, Mirhom R, Rasaholinjanahary J,
Ehrhart M. Prognostic value of pulmonary artery pressure in chronic
obstructive pulmonary disease. Thorax 1981;36:752-8.
Sims MW, Margolis DJ, Localio AR, Panettieri RA, Kawut SM,
Christie JD. Impact of pulmonary artery pressure on exercise function
in severe COPD. Chest 2009;136:412-9.
Task Force for Diagnosis and Treatment of Pulmonary Hypertension
of European Society of Cardiology (ESC); European Respiratory
Society (ERS); International Society of Heart and Lung Transplantation
(ISHLT), Galiè N, Hoeper MM, Humbert M, Torbicki A, Vachiery JL,
et al. Guidelines for the diagnosis and treatment of pulmonary
hypertension. Eur Respir J 2009;34:1219-63.
Habib G, Torbicki A. The role of echocardiography in the diagnosis
and management of patients with pulmonary hypertension. Eur
Respir Rev 2010;19:288-99.
Burrows B, Kettel LJ, Niden AH, Rabinowitz M, Diener CF. Patterns
of cardiovascular dysfunction in chronic obstructive lung disease.
N Engl J Med 1972;286:912-8.
Gartman EJ, Blundin M, Klinger JR, Yammine J, Roberts MB, Dennis
McCool F. Initial risk assessment for pulmonary hypertension in
patients with COPD. Lung 2012;190:83-9.
Gupta D, Agarwal R, Aggarwal AN, Maturu VN, Dhooria S,
Prasad KT, et al. Guidelines for diagnosis and management of chronic
obstructive pulmonary disease: Joint ICS/NCCP (I) recommendations.
Lung India 2013;30:228-67.
Jones RC, Donaldson GC, Chavannes NH, Kida K, DicksonSpillmann M, Harding S, et al. Derivation and validation of a composite
index of severity in chronic obstructive pulmonary disease: The DOSE
Index. Am J Respir Crit Care Med 2009;180:1189-95.
Yock PG, Popp RL. Noninvasive estimation of right ventricular
systolic pressure by Doppler ultrasound in patients with tricuspid
regurgitation. Circulation 1984;70:657-62.
Chan KL, Currie PJ, Seward JB, Hagler DJ, Mair DD, Tajik AJ.
Comparison of three Doppler ultrasound methods in the prediction
of pulmonary artery pressure. J Am Coll Cardiol 1987;9:549-54.
Howard LS, Grapsa J, Dawson D, Bellamy M, Chambers JB,
Masani ND, et al. Echocardiographic assessment of pulmonary
hypertension: Standard operating procedure. Eur Respir Rev
2012;21:239-48.
Chemla D, Castelain V, Humbert M, Hébert JL, Simonneau G,
Lecarpentier Y, et al. New formula for predicting mean pulmonary
artery pressure using systolic pulmonary artery pressure. Chest
2004;126:1313-7.
Agusti A. The path to personalised medicine in COPD. Thorax
2014;69:857-64.
Chaouat A, Naeije R, Weitzenblum E. Pulmonary hypertension in
COPD. Eur Respir J 2008;32:1371-85.
Gupta NK, Agrawal RK, Srivastav AB, Ved ML. Echocardiographic
evaluation of heart in chronic obstructive pulmonary disease
patient and its co-relation with the severity of disease. Lung India
2011;28:105-9.
Sertogullarindan B, Gumrukcuoglu HA, Sezgi C, Akil MA. Frequency
of pulmonary hypertension in patients with COPD due to biomass
smoke and tobacco smoke. Int J Med Sci 2012;9:406-12.
Ministry of Health and Population (MOHP) [Nepal]. New ERA,
ICF International Inc. Nepal Demographic and Health Survey 2011.

Heart India, Vol 3 / Issue 3 / Jul-Sep 2015

[Downloaded free from http://www.heartindia.net on Thursday, November 5, 2020, IP: 182.48.231.222]
Mahishale, et al.: Screening COPD patients for PAH

25.
26.

27.

28.

29.
30.

Ministry of Health and Population, New ERA and ICF International
Calverton Maryland, Kathmandu, Nepal; 2012.
Bhandari R, Sharma R. Epidemiology of chronic obstructive
pulmonary disease: A descriptive study in the mid-western region
of Nepal. Int J Chron Obstruct Pulmon Dis 2012;7:253-7.
Weitzenblum E, Sautegeau A, Ehrhart M, Mammosser M, Pelletier A.
Long-term oxygen therapy can reverse the progression of pulmonary
hypertension in patients with chronic obstructive pulmonary disease.
Am Rev Respir Dis 1985;131:493-8.
Kessler R, Faller M, Weitzenblum E, Chaouat A, Aykut A, Ducoloné A,
et al. “Natural history” of pulmonary hypertension in a series of 131
patients with chronic obstructive lung disease. Am J Respir Crit Care
Med 2001;164:219-24.
Renzetti AD Jr, McClement JH, Litt BD. The Veterans Administration
cooperative study of pulmonary function 3. Mortality in relation
to respiratory function in chronic obstructive pulmonary disease.
Am J Med 1966;41:115-29.
Thabut G, Dauriat G, Stern JB, Logeart D, Lévy A, Marrash-Chahla R,
et al. Pulmonary hemodynamics in advanced COPD candidates for lung
volume reduction surgery or lung transplantation. Chest 2005;127:1531-6.
Weitzenblum E, Chaouat A. Severe pulmonary hypertension in COPD:
Is it a distinct disease? Chest 2005;127:1480-2.

31.

32.
33.
34.

Cuttica MJ, Kalhan R, Shlobin OA, Ahmad S, Gladwin M,
Machado RF, et al. Categorization and impact of pulmonary
hypertension in patients with advanced COPD. Respir Med 2010;104:
1877-82.
Minai OA, Chaouat A, Adnot S. Pulmonary hypertension in COPD:
Epidemiology, significance, and management: Pulmonary vascular
disease: The global perspective. Chest 2010;137 6 Suppl:39S-51.
Higham MA, Dawson D, Joshi J, Nihoyannopoulos P, Morrell NW.
Utility of echocardiography in assessment of pulmonary hypertension
secondary to COPD. Eur Respir J 2001;17:350-5.
Shrestha B, Dhungel S, Chokhani R. Echocardiography based
cardiac evaluation in the patients suffering from chronic obstructive
pulmonary disease. Nepal Med Coll J 2009;11:14-8.

How to cite this article: Mahishale V, Patil B, Rathi A, Sindhuri A,
Eti A. Screening of Chronic Obstructive Pulmonary Disease Patients for
Pulmonary Arterial Hypertension Using Two-Dimensional Transthoracic
Doppler Echocardiography in Tertiary Care Hospital in India. Heart
India 2015;3:66-71.
Source of Support: Nil Conflict of Interest: None declared.

Heart India, Vol 3 / Issue 3 / Jul-Sep 2015

71

[Downloaded free from http://www.ssajm.org on Thursday, November 5, 2020, IP: 182.48.231.222]

Original Article

Glycemic Control and Radiographic Manifestations
of Pulmonary Tuberculosis in Patients with Type 2
Diabetes Mellitus
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ABSTRACT
Background: Diabetes mellitus (DM) is a risk factor for tuberculosis (TB) and may modify its presenting features.
Atypical radiologic images of pulmonary TB are common in DM. Many studies have compared the radiological
manifestations of TB between patients with and without DM. Aim of the Study: To study the impact of poor glycemic
control on radiographic manifestations of the newly diagnosed smear-positive pulmonary TB patients with type 2 DM.
Materials and Methods: In a tertiary care hospital, 70 patients newly diagnosed with smear-positive pulmonary TB
and with coexisting type 2 DM were enrolled. Glycemic control was assessed by glycosylated hemoglobin (HbA1C). A
pretreatment chest radiograph was read independently by two qualified pulmonologists blinded to patients’ diabetic
status. Films with any discordant reading were read by a third reader. Radiological lesions on chest radiograph were
classified into minimal, moderately advanced and far advanced as per American Thoracic Society criteria. Results:
Of 70 patients, 47 (67.1%) had their HbA1c level ≥7%. Patients with poor glycemic control (HbA1c ≥7%) were
more likely to have lower lung field involvement (29.8% vs. 13.04%; P < 0.01), far advanced lesions (40% vs. 4%;
P < 0.001) and cavitary disease on chest radiograph (76.6% vs. 43.4% P < 0.05). Conclusion: Poor glycemic control
significantly influences radiographic manifestations of pulmonary TB in patients with DM. Uncontrolled diabetics
seem to have multiple and large cavities. Also isolated lower lung field involvement is more common in uncontrolled
diabetics than in optimal control patients. High index of suspicion is, therefore, required in uncontrolled diabetics
when radiological patterns are atypical.
Keywords: Glycosylated hemoglobin, poor glycemic control, pulmonary tuberculosis, radiological manifestations

INTRODUCTION
Tuberculosis (TB) continues to be a global problem as it
is estimated to infect one-third of the world’s population.
Each year, there are over eight million incident cases of
TB and almost one million people die of TB. In 2011,
there were 8.7 million new TB cases, of which 5.1 million
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(59%) occurred in the Asia region.[1] The global burden
of diabetes mellitus (DM) is expected to rise from an
estimated 180 million prevalent cases currently to a
predicted 366 million by 2030 with the greatest increase
projected in the developing world.[2] There is rising
concern worldwide about the twin epidemics of these
two chronic diseases, especially in low to middle-income
countries such as India and China. The escalating
epidemic of DM may have a significant impact on global
TB control.[3]
Among the 8.7 million new incident cases of TB,
2.2 million are said to have occurred in India
accounting for a fifth of the global disease burden.
The global burden of DM is increasing, and recent
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estimates highlight the importance of this disease
in India. [4] There were an estimated 20-30 million
people in India with diabetes in 2000 and projections
suggest prevalence will rise to almost 80 million
people by 2030.[5,6] It is possible that in areas of high
DM prevalence the impact of this DM epidemic on TB
could be as great as that of HIV.[7]
Radiographic manifestations of pulmonary TB in patients
with DM have previously been studied extensively.
Several studies reported that TB patients with DM had
an increased frequency of lower lung field lesions as
compared to TB patients without DM. A number of
studies reported that TB patients with DM had a higher
frequency of cavitations when compared with TB
patients without DM.[8-10] Agrawal and Chang reported
that the extent of disease was more advanced among TB
patients with DM.[11]
However, all the studies conducted so far have
compared the radiological manifestations of TB
between patients with and without DM. It must
be worth noting that radiographic manifestations
of pulmonary TB are likely to be associated with
immune status and the risk of developing TB among
these patients with DM is likely to be dependent
on glycemic control. While poor glycemic control
is an important health event in DM patients with
TB, there is very little information on whether poor
glycemic control has any influence on the radiological
manifestations of pulmonary TB. Thus, we undertook
this study to determine the impact of poor glycemic
control on radiological manifestations of the newly
diagnosed smear-positive pulmonary TB patients
with type 2 DM.

MATERIALS AND METHODS
Source of Data
In-patient and out-patient Departments of Pulmonary
Medicine, Internal Medicine and Endocrinology sections
at a tertiary care hospital, Belgaum, Karnataka, India.
This was a cross-sectional study of 70 newly
diagnosed smear-positive pulmonary tuberculosis
(PTB) patients who were also known/recently
diagnosed to have DM. The study was conducted
between January 2013 and December 2013. Inclusion
criteria: 1. Age >/= 15 years. 2. Smear positive
pulmonary TB according to the 2013 RNTCP (expand)
criteria and DM.
Inclusion Criteria
(1) Both male and female patients newly diagnosed with
smear positive pulmonary TB as per RNTCP criteria-2013
with type 2 DM (2) age >15 years.

Exclusion Criteria
Patients were excluded from the study if they have any
of the following conditions:
1. Pregnancy,
2. HIV infection,
3. Connective tissue disorders,
4. Chronic renal failure,
5. Chronic liver disease,
6. Malignancies on long-term steroid or cytotoxic drug
therapy,
7. Chronic alcoholics
8. Previously treated for TB.
Patients and Methods
A total of 215 patients diagnosed as new smear-positive
pulmonary TB attending inpatient and outpatient
departments of Pulmonary medicine, Internal Medicine
and Endocrinology sections at a tertiary care hospital
were enrolled for the study after meeting the inclusion
criteria as per RNTCP guidelines of India. A new
smear-positive case is defined as a patient with one or
more initial sputum smear examinations positive for
acid-fast bacilli.[12] Informed consent was obtained from
all study participants for the required investigations
and purpose of the study. Baseline data were recorded,
which included level of education, age, sex, years of
smoking, body mass index, respiratory symptoms
and symptoms-related to DM. Furthermore, patient’s
TB status including current and previous treatment
records were noted carefully in detail. The screening
and diagnosis of DM followed national guidelines,
which stipulated that a fasting blood glucose (FBG)
is used with cut-off thresholds in line with those
recommended by WHO. In brief, FBG >126 mg/dl
indicates DM; FBG ≥110 mg/dl to <126 mg/dl indicates
impaired fasting glucose; FBG <110 mg/dl is normal.[13]
The patients already known to have DM were directly
enrolled in the study as known DM cases with TB.
Patients whose diabetes status was unclear underwent
random blood sugar testing and if it was more than
200 mg/dl, the subjects were further evaluated with
fasting and postprandial blood sugars (FBS and PPBS).
If FBS was more than 126 mg/dl or PPBS more than
200 mg/dl, the subjects were confi rmed as having
DM after which they were classified as new DM cases
with TB. All the participants underwent glycosylated
hemoglobin (HbA1c) evaluation. Patients with HbA1c
levels >7% were considered to have poor glycemic
control.[14]
The patients with pulmonary TB and DM were then
subjected to chest radiography (posterior-anterior
view). A pretreatment chest radiograph was read
independently by two qualified pulmonologists
blinded to patients’ diabetic and TB status. The films
with discordant reading were read by a third reader.
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Reading of the chest radiographs focused on lung
parenchymal opacity and cavitation. Radiological
lesions on chest X-ray were classified into minimal,
moderately advanced and far advanced as per
American Thoracic Society (ATS) criteria. Lower
lung field , TB was defined as “tuberculous disease,
found below an imaginary line traced across the
hila and including the parahilar regions on a
standard posterior-anterior chest roentgenogram.”[9,10]
Radiographic features were compared between
patients with poor glycemic control and optimal
glycemic control patients.

Distribution of Lesions and the Severity
of Tuberculosis
Isolated upper lung field lesions were predominantly
observed in optimal control subjects (18 vs. 6). Isolated
lower lung field lesions were primarily noted in poor
control patients (14 vs. 3). Multi lobar involvement was
noted in 27 subject with poor control group compared
to 2 subjects in optimal control patients. All these
observations were statistically significant (P < 0.01)
[Graph 1].

Statistical Analysis
The categorical data were expressed as rates, ratios and
percentages. Continuous data were expressed as mean ±
standard deviation. The categorical data were analyzed
using Pearson’s Chi-square test, and continuous data
were analyzed using Student’s t-test. P < 0.05 was
considered as statistically significant.

As per ATS criteria, radiological severity between
both the groups was compared. There was statistically
significant difference in both the groups with
five patients having minimal, 23 patients having
moderately advanced and 19 patients with far
advanced TB in poor control group when compared
to optimal control group where 13 had minimal, 9
had moderately advanced and one patient had far
advanced TB (P < 0.01) [Graph 2].

RESULTS

DISCUSSION

Subjects
We screened 215 newly diagnosed smear-positive
pulmonary TB patients for DM. Of these, 86 subjects
had known or newly diagnosed DM. Sixteen of these
86 patients were excluded from the study as they
did not meet the inclusion criteria (HIV-3, chronic
steroid therapy-2, chronic renal, hepatic conditions-4,
malignancy-2 and five patients were lost to follow-up).
Hence, 70 subjects were included in the final analysis.

Several studies have reported an association between
DM and radiographic manifestations of pulmonary TB.
The majority of studies have compared radiological
manifestations in DM and nonDM patients with TB.
A total of 70 patients were enrolled in this study, in
which 47 patients had poor glycemic control and 23 had
optimal control. To our knowledge, this is the first kind
of study in India, where radiological manifestations of
poor and optimal glycemic control patients with the
newly diagnosed smear-positive pulmonary TB were
compared.

Diabetes Mellitus Status
Among the 70 patients enrolled in the study 47 patients
(67.1%) had their HbA1C level ≥7% (poor control) and
23 patients had HbA1C level <7% (optimal control).
Fifty four (77.1%) patients were known diabetics and 16
(22.9%) were diagnosed after screening [Table 1].
Cavitatory and Noncavitatory Lesions
When radiographs were assessed 36 patients with poor
glycemic control had cavitatory lesions, whereas only
10 patients in optimal control group had similar lesions.
Noncavitatory lesions were noted in 11 and 13 patients
respectively (P - 0.006). It was also noted with statistical
significance (P - 0.05) that patients with poor glycemic
control had multiple cavities and many patients had
cavities larger than 3 cm compared with optimal control
subjects [Tables 2 and 3].

Table 1: Demographic characteristics
Characteristic
Male sex
Age (mean±SD)
BMI (mean±SD)
History of TB contact
Family history of DM
Diabetic status
Old
New
Rural residence
Schooling >6 years
Smokers

HbA1c ≥7%
n = 47 (%)
32/47 (68)
48.26±2.35
20.80±2.34
3/47 (6.38)
18/47

HbA1c <7%
n = 23 (%)
15/23 (65)
48.91±7.97
21.08±2.13
2/23 (13.04)
5/23

35
12
17
20
13 (27.6)

19
4
10
11
7 (30.4)

P
0.72
0.65
0.63
0.72
0.36
0.45
0.44
0.68
0.80

SD = Standard deviation, DM = Diabetes mellitus, TB = Tuberculosis, BMI = Body mass index,
HbA1C = Glycosylated hemoglobin

Table 2: Type of lesions on chest radiographs
Types of lesions
Cavitary
Noncavitary
Total

7

Poor glycemic control
36
11
47

Percentage
76.6
23.4
100

Optimal glycemic control
10
13
23

Percentage
43.5
56.5
100

Total
46
24
70

Percentage
65.71
34.29
100.00

P
0.006
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Our study confirmed the findings in the previous study
by Chiang et al. where the proportions of patients with
DM with any cavity, cavitatory lesions over upper lung
field, cavitatory lesions over lower lung field, large cavity
(>3 cm) and multiple cavities were all highest among
patients with poor glycemic control.[15] Present study was
also in agreement with another study by Park et al. which
demonstrated that poor glycemic control is linked with
high frequency of cavitatory lesions. Park also reported
that diabetic patients with poor glycemic control had an
increased frequency of the cavity but not diabetic patients
with proper glycemic control.[16]
Another striking study by Perez-Guzman et al. found
that the TB-DM patients were older, and had a decreased
frequency of upper (17% vs. 56%), and an increased
frequency of lower (19% vs. 7%) and upper and lower
(64% vs. 36%) lung field lesions. TB-DM patients
developed cavitations (82% vs. 59%) more often in the
lower lung fields (29% vs. 3%). Cavities were more often
multiple in the TB-DM patients (25% vs. 2%). Statistical
analysis with multiple logistic regression showed that
being a diabetic patient was the most important factor
determining lower lung field lesions and cavities.[8]
The present study however compared the poor glycemic
and optimal control group which demonstrated that
poor glycemic control subjects will have decreased the
frequency of the upper lobe and increased frequency of
lower lung field lesions compared with optimal control
Table 3: Number and size of cavities in each group
Type of cavity
Any cavity
Single
Multiple
Cavity <3 cm
Cavity ≥3 cm

Poor control
47 (100%)
36 (76.6)
13 (36.2)
23 (40.4)
16 (46.8)
20 (29.8)

Optimal control
23 (100%)
10 (43.5)
8 (30.4)
2 (13.4)
8 (39.1)
2 (4.4)

P
<0.05

<0.05

Graph 1: Distribution of lesions on CXR based on lung fields involved

group. This observation is in line with the study by
Chiang et al. suggesting glycemic control considerably
influenced radiographic manifestations of pulmonary
TB. The proportion of patients with lower lung field
opacities was 67.5% in those without DM, 67.7% in those
with DM with HbA1c <7%, 83.8% with HbA1c 7-9%,
and 76.8% with HbA1c >9%. From multivariate logistic
regression analysis adjusted for sex, age and smoking,
the relative risk of lower lung field opacities was 0.80
(95% confidence interval [CI] - 0.46-1.42) for those with
DM with HbA1c <7%, 2.32 (95% CI - 1.36-3.98) for
HbA1c 7-9%, and 1.62 (95% CI - 1.12-2.36) for A1C >9%,
compared with patients without DM.[15] The proportion
of patients with extensive disease (moderately advanced
and far advanced) in our study were more in the poor
control group. This observation is in agreement with
Perez-Guzman et al. and Chiang et al. As far as cavitatory
lesions are concerned, Perez-Guzman reported that in
patients with TB alone, cavitation became less common
with age, whereas the frequency of cavitation remained
high in diabetics of all ages which was noted also
predominantly in poor glycemic control subjects in
present study.
From the present study and many other studies
discussed here, it is very important to note that poor
glycemic control in TB and DM patients had great
influence on radiological manifestations. Studies
have shown that Indians are inherently more insulin
resistant compared to other world population groups,
notably Caucasians, and develop DM at a younger age.
Westernization of diets, adoption of more sedentary
lifestyles and urbanization are all suggested co factors
in the epidemic of DM in India. [17] There were an
estimated 20-30 million people in India with DM in 2000
and projections suggest prevalence will rise to almost
80 million people by 2030 with present national adult
prevalence 0f 8.3%.[18] India with a population more than
1.27 billion has the highest number of both TB and DM

Graph 2: Severity of lesions on CXR as per ATS criteria
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patients. Escalating epidemic of DM is severely affecting
TB control in India. In total 2/3rd Indian population,
reside in rural areas and smaller towns where facilities
for diagnosis of DM are inadequate as HbA1c testing
is not done routinely. There are inexorable evidence
that uncontrolled and undiagnosed DM in TB patients
have greater impact on the outcome of TB in the form
of severity, quality of life, radiological manifestations,
sputum conversion, hospital stay, health care costs,
and death.
Tuberculosis also worsens glycemic control and makes
the control of DM difficult. Maintenance of blood sugar
level at normal or near normal level, is one of the most
primary goal in patient care.[19,20] India-TB-Diabetes
Study Group (corresponding author of the present
article is also a member of the group) screened TB
patients for DM and found prevalence of DM in tertiary
care hospitals around 16% and in South India it was
as high as 20% in patients with TB and they strongly
recommended screening of all TB patients for DM at
all levels of health care facilities.[21] This study further
suggests that, screening for active DM in TB patients
should lead to earlier detection of DM and optimal
glycemic control will lead to a better outcome in TB
treatment. Taken together, our findings propose that
there should be a high degree of suspicion of TB in a
patient with spectrum of typical radiological features
having uncontrolled DM.

CONCLUSION
Poor glycemic control significantly influences
radiographic manifestations of pulmonary TB in
patients with DM. Uncontrolled diabetics seem to have
multiple and large cavities. Also isolated lower lung field
involvement is more common in uncontrolled diabetics
than in optimal control patients. High index of suspicion
is, therefore, required in uncontrolled diabetics when
radiological patterns are atypical.
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DJ Stents are placed in the ureter after open/endoscopic surgery or prior to ESWL in order to maintain
the patency of the ureter and promote healing. Short term complications of DJ stents include infection,
hematuria, pain and stent syndrome. However, long term retention of stents can lead to encrustations,
stone formation, fractures and blockades of stents, hydronephrosis and at times loss of renal function.
We report our experience in the management of forgotten stents and role of stent registry in preventing
DJ stent related morbidity.

Key words:

Materials and Methods

Forgotten DJ stent, Stent registry,
Morbidity.

We retrospectively analysed the records of patients presented to the department of urology with
forgotten or long term retention of DJ stents from January 2011 to January 2013. We recorded the
duration of DJ stent, presenting complaints, type of previous procedure and procedure performed for
removal of DJ stent & associated complication. And we prospectively analysed the feasibility and
utility of stent registry from January 2013 to January 2014.
Results
During a two year study period, total 33 patients reported or were referred to our department with
history of forgotten DJ stents. 14 patients had severe encrustations with both renal and vesical calculus.
8 others had either only renal or vesical calculus. 9 patients had fracture stents and vanishing portions
of stents and 2 had multiple renal, ureteric and vesical calculi. A combination of PCNL, ureteroscopy,
ESWL and open surgeries were done to clear the stones and extract the DJ stent. Stent registry showed
marked decrease in rates of forgotten DJ stents.
Conclusions
Forgotten or retained stent is a source of severe morbidity and also financial strain. Pre operative and
post operative counseling of the patient regarding the DJ stent is necessary. Maintaining stent registry is
simple and feasible to avoid the morbidity associated with it.

Copyright © 2015 Patil S M, Magdum P V, Shete J S, Nerli R B and Hiremath M B. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted use, distribution and reproduction in any medium,
provided the original work is properly cited.

INTRODUCTION

1

Zimskind et al reported the use of DJ stents in 1967 . Since
then, ureteral stents are being used for maintaining ureteral
patency during the management of ureteral obstruction.
Various complications, including migration, fragmentation and
stone formation still occur, especially when stents have been
left in situ for long-time 2, 6. The incidence of encrustation
increases with the duration that the stent remains indwelling 7.

Therefore, DJ stent needs to be replaced or removed within 6
weeks to 6 month 2, 3,8,12. A report by eI-Faqih et al indicated
that the stent encrustation rate increases from 9.2% for an
indwelling time of less than 6 weeks to 47.5% at 6 to 12 weeks
to 76.3% at more than 12 weeks 7. Forgotten ureteral stents
with a duration of stenting over 1 year were heavily encrusted
and required additional need of some modality of treatment like
shock wave lithotripsy (SWL), ureteroscopy (URS) and
percutaneous nephrolithotomy (PCNL) for both successful
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MRC, Belgaum, India
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removal and treatment. We retrospectively analysed the data
from our hospital case records of retained DJ stents and
prospectively conducted a study by maintaining the stent registry
to analyse the incidence for retained DJ stents.

MATERIALS AND METHODS

undertaken whenever necessary. 12 (36.3%) patients underwent
PCNL, 10 (30.3%) patients received ESWL, in 19 (57.5%)
patients URSL was performed, in 15 (45.45%) patients
cystolithotripsy was done and in 3 (9.09%) patients cystoscopy
and DJ removal were done.

This study was conducted at KLES Kidney Foundation, KLES
Dr. Prabhakar Kore Hospital and Research Centre Belgaum,
India. Institutional ethical committee clearance was taken prior
to the study. Case records of the patients with history of retained
DJ stents from January 2011 to January 2013 were included.
Total 33 patients data was collected and analysed retrospectively
for duration of DJ stent, presenting complaints, type of previous
procedure and current procedure were recorded.
Prospective analysis of 50 patients who underwent
endoscopic/open procedures with DJ stenting from January 2013
to January 2014 and stent registry being maintained and
incidence of retained DJ stent was noted. Stent Register included
details of the patient name, age, sex, and contact number of the
patient, diagnosis and type of procedure, date of surgery and due
date for removal of DJ stent noted. Patient received two reminder
calls, 7 days before and 1 day before the due date of removal of
DJ stent. Number of patient turn out for DJ removal was noted.
If patient did not turn out even after two reminder call, next
reminder call was done after 7 days and 15 days. If there is no
turn out of the patient registered letters were mailed to patients
address. If the procedure demands prolonging or replacing the
stent after due date of removal, accordingly patients detailed
were re-entered in to the registry.
Statistical analysis was done with MS Excel and SPSS Version
16.

RESULTS
Total 33 patients record were analysed over the period from
January 2011 to January 2013. Out of which 20(60.6%) were
male and 13(39.4%) were females. Age ranged from 14 years to
55 years (Mean – 34.48 ± 13.17 years). Duration with stent in
situ ranged from 1 year to 4 years (Mean – 2.5 ± 1.06 years).
Presenting complaints of recurrent fever 15 (45.4%), dysurea 28
(85%), flank pain 18 (55%), haematuria 21 (65%) amongst
patients were noted. Out of 33 patients, 20 patients underwent
procedure at outside centre and were referred here for further
management. Only 15 (45.4%) were aware of DJ stent being
inserted. And 18 (54.6%) patients were not counselled regarding
the insertion of DJ stents. Out of 33 patients, 10 (30.3%) were
educated less than higher secondary school, 5 (15.15%) were
illiterate and remaining 18 (69.7%) were with higher secondary
school education.
Out of 33 patients 16 (48.4%) patients underwent ureteros copy,
10 (30.3%) patients had PCNL, 3 (9.09%) underwent open
surgery, 3 (9.09%) patients had adjunct DJ procedure and 1
(3.03%) patient with re-implantation of ureter as the initial
procedure.
Out of 33 patients, 14 (42.4%) patients had severe encrustations
with both renal and vesical calculi, 8 (24.2%) others had either
only renal or vesical calculi, 9 (27.2%) had fracture stents and
vanishing portions of stents and 2 (6.06%) had multiple renal,
ureteric and vesical calculi (Figure 1). During current
presentation patients were treated with multimodality of
treatments. In some cases more than two procedures were

Figure 1 a) X-ray KUB showing retained DJ stent with fracture &
migration of upper segment, b) Post operative image of retrieved DJ
stent, c) X-ray KUB showing stent migration into bladder with calculus
formation, d) Post operative image showing retrieved stent with calculus.

We analysed 50 patients who underwent DJ stenting from
January 2013 to January 2014 for various open/endoscopic
procedures. 35 were male and 15 were female patients. Age
group ranged from 6 years to 65 years (Mean – 35.3 years). Out
of 50 patients, 31 (62%) patients had education below higher
secondary school, 14 (28%) patients were educated above
higher secondary school and 5 (10%) patients were illiterate
(Table 1). Total 15 patients underwent PCNL, 25 underwent
URSL and 10 underwent open procedures. Out of 50 patients
45 (90%) patients came for stent removal on due date and 3
(6%) turned in after 7 days and 1 (2%) patient after 15 days
and 1 (2%) patient lost follow up (Figure 2). Amounting an
overall success rate to 98%.
Effect of Counselling

3

1

1

stent removal on due
date
within 7-15 days
after 15 days
lost to F/U
45

Figure 2 This graph shows effect of counselling. 90% of patients came for
stent removal on due date, 6% turned in after 7 days, 2% patient after 15
days and 2% patient were lost for follow up.

DISCUSSION
Zimskind et al reported use of ureteral stents in 1967 1. Various
materials and coatings have been investigated in an effort to
avoid ureteral stent complications such as encrustation,
incrustation and infections 1. The incidence of complications
increases with the duration that the stent is in-vivo 6,7. So
regular ureteral stent removal or replacement is needed 12.
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Table 1
Educational Status
Reported for removal of DJ stent
Total
on due date
Illiterate
≤ Higher Secondary School
> Higher Secondary School
Yes
2(40%)
29(93.5%)
14(100%)
45(90%)
No
3(60%)
2(6.5%)
0(0%)
5(10%)
Total
5(100%)
31(100%)
14(100%)
50(100%)
Pearson chi square test, value =15.878, df = 2, p < 0.01 (statistical Highly Significant)
Fishers Exact Test, value =9.613, df =2, p < 0.01 (statistical Highly Significant)
Table 1 In above table, 14(100%) patients who were educated more than higher secondary school reported for removal of DJ stent on due date. On other hand,
3(60%) patients who were illiterate did not report for removal of DJ stent on due date. Statistical difference was seen (p < 0.01).

Kawahara T et al reported that 26.8% of stents were encrusted at
less than 6 weeks, 56.9% at 6 to 12 weeks and 75.9% at more than
12 weeks 6. If an indwelling time exceeds 3 months there will be
invariably the need for additional procedure 6. Bultitude et al
reported that 42.8% of the stents in their patients became difficult
to remove cystoscopically within 4 months, and 14.3% at 2 months
2, 11
. Okuda et al reported on 15 irremovable ureteral stents in
Japanese patients. The mean indwelling times of these stents was
20 months 13. In our study we noticed retained DJ stent adds a
significant morbidity like haematuria, flank pain, dysurea,
recurrent urinary tract infection resulting in to fever. And about 55
% of the patients were not counselled regarding the placement of
stent and need for removal of it after due course of time. So proper
counselling of the patient can avoid the delay in stent related
problems.
In our study it reflects majority of the patients (90%) underwent
some invasive procedure like PCNL, URS, ESWL or combination
of two or all three procedures, adding to the economic burden to
the patient and risking themselves through the complications
related to anaesthesia and procedure itself.
Tang VC et al studied the stent card system to track the retained
DJ stent and proposed the computerised DJ stent registry 14. Lynch
M F et al in their study showed the importance of electronic stent
register and stent extraction reminder facility to avoid the DJ stent
follow up loss and avoid the morbidity associated with it 15.
Further our prospective study reveals that maintaining simple stent
registry can achieve almost 98% of DJ stent removal at due date
and avoiding the morbidity related to retained DJ stent, procedure
to remove them and anaesthesia risk. It also reduces the economic
burden on the patient. Newer options like computer based stent
registry with patient directed automated information system can
also be used. 16

CONCLUSION
Forgotten or retained DJ stent is a source of severe morbidity and
also financial strain to the patient. Factors such as education level
of patients and counseling before and after the procedure regarding
DJ stent placement and its removal plays a vital role to avoid the
retained/forgotten stent and in turn avoiding the morbidity
associated with the stent. Maintaining the stent registry is simple
and feasible. Computer based stent registry with patient directed
automated information system can also be used.
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Abstract:
Psychiatric case reports of male genital self-mutilation (GSM) in the literature are rare and mostly anecdotal.
Majority of them are connected with personality disorders. In men, psychosis is an important cause for GSM,
causing up to 80% of automutilations.
Key words: Self Mutilation, Scrotum, Psychotic Disorders, Suicide, Personality Disorders, Humans.
Introduction
Behaviours that involve damaging the body
tissues without intending suicide are defined as
self-mutilation [1,2]. Most common types of selfmutilation are damaging the skin, the eyes or the
genitals [1]. It is proposed as a fast self-aid action,
providing temporary relief from inner tension and
confusion [3], depersonalization, feelings of guilt,
negative feelings of being rejected, hallucinations
and preoccupation with sexual matters [4]. Even
if the patient attains temporary relief after the
self-mutilation behaviour, pain is said not to be
perceived. Although patients suffering from a
psychotic disorder, especially schizophrenia, show
more tolerance to pain than healthy people, the
sense of pain is known not to have completely
disappeared [5]. From the beginning of the
century to this day, 57 cases of male genital selfmutilation (GSM) have been reported in the English
literature. In German publications, we found only
five case descriptions. Although no precise data are

available on the prevalence of male GSM, such
acts are presumably much more frequent than the
small number of published cases would suggest. We
report 2 patients with personality disorder who had
injured their genital organs.
Case Reports
Case 1
A 38-year-old man was referred to the casualty
services, with amputation of penis with razor blade
7 hours back. He was married with no children,
and he says his marital relationship as amicable
and sexually gratifying. Psychological testing
corroborated the absence of psychosis and the
likelihood of a primary severe personality disorder.
He was cognitively intact and exhibited a normal
range of emotions. He credibly denied suicidal
inclination. His review of symptoms showed absence
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of gender-identity disorder features. There was
no past or family history of any psychiatric illness,
chronic medical illness or drug misuse. He was
brought to the hospital in a serious condition. The
physical examination revealed an average built
patient (weight 59.5 kg, height 165 cm) and an
amputed part of penis which was cut into 2 pieces
collected in a small bag with superficial laceration
(2×5 cm) over the rest of stump of penis and the base
of stump tied with a gauze piece for haemostasis
[Fig. 1a,b]. As the patient was admitted nearly 7
hours after the injury, no attempt for microsurgical
reimplantation was attempted. The penile stump
was too small for reconstruction and so decision for
perineal urethrostomy was taken. The patient has
been under follow-up since 6 months and the wound
healed well [Fig. 1c]. He is voiding well from the
urethrostomy site.
Case 2
A 45-year-old man was referred to the casualty
services, with cutting of the scrotum and testis with
laceration of the penile shaft skin over dorsum
with a knife 6 hours back. He was married with 2
children. The patient gave no history of previous
psychosis or treatment for the same. Psychological
testing corroborated the absence of psychosis and
the likelihood of a primary severe personality
disorder. He was brought to the hospital in a serious
condition. The physical examination revealed an
average built patient (weight 62 kg, height 160
cm) and an chopped off scrotum with testis in a
small bag with superficial laceration (2×5 cm)
over dorsum of penis [Fig. 2a]. As the patient was
admitted nearly 6 hours after the injury, no attempt
for microsurgical reimplantation was attempted. The
primary debridement was done with split thickness
skin graft over the scrotum wound and on the dorsal
surface of shaft of penis [Fig. 2b]. The patient has
been under follow-up since 1 month and the graft
has taken well.
101

(a)

(b)

(c)

Fig.1a) Amputed penis cut at 2 regions. (1b)
Residual stump of penis with scrotum. (1c) Postoperative image showing healed wound.
Discussion
Genital self-mutilators fall into three groups:
psychotics (schizophrenics), transvestites, and
patients with complex religious or cultural beliefs.
These cases typically involve men. About 110
cases of GSM in men have been described in the
literature. In the earlier publications, the majority of
these patients were either psychotic or intoxicated
during auto-mutilation [6-9]. A review showed that
guilt feelings associated with sexual conflicts were
the most important factors in the act of psychotic
self-mutilation and were also related to religious
psychotic experiences that were often the direct
motives for the act. Self-mutilators with sexual
guilt feelings were likely to mutilate themselves
more severely than those without [7]. Suyemoto

(a)

(b)

Fig.2a) Mutilated scrotum with testis and penile
shaft skin. (2b) Split thickness skin graft placed
over perineum and dorsum of the penile shaft.
Journal of Case Reports

and MacDonald reported the incidence of selfmutilation in adolescents and young adults between
the ages of 15 and 35 to be an estimated 1800
individuals out of 100,000 [10].
The published accounts of genital selfmutilation are almost all either single-case histories
or small case series, from which it is difficult to make
valid causal inferences. Even quite recent publications
sometimes explain genital self-mutilation in terms of
the patient’s reaction to passages in religious texts
or unconscious sexual conflicts. The few authors who
have reviewed more than a small number of cases
have attributed genital self-mutilation to the direct
effects of psychotic illness [11].
Conclusion
Self-mutilation has been most commonly seen as
a diagnostic indicator for borderline personality
disorder. Self-mutilating behaviour has been
studied in a variety of racial, chronological, ethnic,
gender, and socioeconomic populations. People
who participate in self-injurious behaviour are
usually likeable, intelligent, and functional. At
times of high stress, these individuals often report
an inability to think, the presence of inexpressible
rage, and a sense of powerlessness. In our patients,
this aggressive component seems to have been
directed against himself, which can mainly be
explained by his low self-esteem and insecure
personality structure.
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ABSTRACT

Article History:

Cyst formation in the parameatal area of the urethra is a very uncommon entity. It was first reported in two
male cases as recently as 1956 by Thompson and Lantin. Further reports have been rare. We report a case
of a parameatal urethral cyst in a 7-year-old boy. The cyst was recognized since birth, but the boy
presented to us at the age of 7 years, when the cyst had grown enough to cause poor stream with spraying
of urine. A complete surgical excision was performed. Histologically, the cyst wall was lined by a tall
columnar epithelium. The postoperative period was uneventful.
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INTRODUCTION

Parameatal cysts of the penis have previously been reported
under various diagnostic terms, such as, mucoid cyst, urethral
cyst, and apocrine cystadenoma, all having common clinical
features, and are histologically similar. Cyst formation in the
parameatal region of the urethra is uncommon and was first
reported in 1956 by Thompson and Lantin [1]. The etiology of
a parameatal urethral cyst is unclear. Parameatal urethral cysts
are usually asymptomatic, however, sometimes they can cause
a variety of symptoms, including, poor cosmetic of the
genitalia, dysuria, difficulty in urination, and acute retention [24]
. We hereby report a parameatal urethral cyst in a boy because
of its rarity; the diagnosis and management of this situation is
discussed with relevant literature.

at the same time which did not reveal any abnormality. The
postoperative period was uneventful. Histopathologically, the
luminal surface wall of the cyst consisted of a tall columnar
epithelium. Good cosmetic results were obtained, and on
follow up no urinary problems were noted.

Case Report
A 7 year-boy presented with poor stream and spraying of urine
of 15 days duration. He also complained of a painless cystic
mass approximately 0.8 cm × 0.7 cm on the left side of the
external urethral meatus (figure 1). The cyst was present since
early childhood, with no symptoms. The diagnosis was made
on clinical examination. His routine investigations were
normal. The cyst was excised under general anaesthesia and the
edges sutured with 5-0 chromic catgut. Cystoscopy performed
*Corresponding author: Ajay Kumar G
KLES Kidney Foundation, Department of Urology, KLE University’s, J N Medical College, KLES Dr Prabhakar Kore Hospital &
MRC, Belgaum, Karnataka, India
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INTRODUCTION

DISCUSSION

The first reported case of patent urachus was by Calbriolus in
1550, there after many case reports were done with varied
presentations. The persistent allantois communicating from the
dome of the bladder to the umbilicus is the urachus, which
ultimately undergoes apoptosis and gives rise to the median
umbilical ligament. The urachus is a fibrous cord located in the
extraperitoneal tissues of the anterior abdominal wall. If the
urachus fails to get obliterated, four distinct types of urachal
anamolies arise. In order if frequency, they are a patent urachus
(50%), a urachal cyst (30%), an umbilical urachal sinus (15%),
and a vesicourachal diverticulum(3% -5%) (1, 2).

Congenital patent urachus is a rare anomaly with an estimated
incidence of 0.25:10,000 deliveries. Males are affected twice as
commonly as females. The urachus (median umbilical
ligament), is a midline tubular structure that extends upward
from the anterior dome of the bladder toward the umbilicus.
It is a vestigial remnant of at least two embryonic structures:
the cloaca, which is the cephalic extension of the urogenital
sinus (a precursor of the fetal bladder) and the allantois, which
is a derivative of the yolk sac. The tubular urachus normally
involutes before birth, remaining as a fibrous band with no
known function.

Case report
A 6 year old male presented to urology opd services with
excoriation of skin and discharge around umbilicus of 1 year
duration. He doesn’t give any history of similar episodes in the
past. On general examination he was well oriented to time,
place and person. Physical examination revealed umbilical
discharge with erythema and excoriation of skin around
umbilicus (Figure 1).
Patient doesn’t give any history of pain. Abdominal
ultrasonography and computed tomography scan shows patent
urachus extending from dome of urinary bladder to umbilicus
(Figure 2&3). The decision of excision of the patent urachus
was planned per abdominally and explained to the patient and
their relatives. Cystoscopy was performed but showed no
evidence of a bladder anomaly. Finally, extraperitoneal
excision of the urachal remnant, including a cuff of bladder,
was performed (Figure 4).
There
were
no
postoperative
complications,
and
anatomophological analysis did not reveal a tumor of the
urachal remnant. The total procedure lasted around 45 minutes.
A urethral catheter was placed for 10 days duration, in view of
opening the bladder. The patient voided well following its
removal.
*Corresponding author: Ajay Kumar G
Department of Urology

However, persistence of embryonic urachal remnant can give
rise to various clinical problems, not only in infants and
children but also in adults3. The urachus and umbilical arteries
are situated in the space of Retzius, which is an extraperitoneal
fascial plane4; this may be one of the reasons for severe
umbilical bleeding as seen in our patient and the other reason
which could also include omphalitis with erosion of umbilical
artery. Umbilical discharge is not an unusual presentation in
infants and children, the most common cause being umbilical
granuloma5.

Figure 1
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CONCLUSION

Figure 2a

Urachal anomalies may present in various forms. Symptomatic
urachal anomalies should be surgically excised. They may lead
secondarly to stasis and infection. Treatment is complete
excision of the urachal tract along with a cuff of bladder, which
can be done either by open surgery or laparoendoscopic
approach. Histological studies show that most urachal
anomalies have some persistent epithelium. Simple excision
prevents risk of developing infection or malignant
degeneration.

Figure 2b

Figures
Figure 1: Urachal opening with erythema and excoriation of
skin around umbilicus
Figure 2: Abdominal ultrasonography shows patent urachus
extending from dome of urinary bladder to umbilicus
Figure 3: Computed tomography scan shows patent urachus
extending from dome of urinary bladder to umbilicus
Figure 4a: Extraperitoneal excision of the urachal remnant,
including a cuff of bladder, was performed.
Figure 4b: Specimen of patent urachus

Figure 3
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Abstract:
Numerous accounts of foreign objects, which sometimes defy imagination and include all types of objects,
inserted into the urethra have been documented. The frequency of such cases renders these an important
addition to the diseases of the genitourinary organs. Regardless of the motive for insertion, the extraction,
can be challenging and requires creative deployment of the full armamentarium of the specialist. We report
a 26 year old male with history of insertion of foreign objects into his urethra for sexual stimulation. Plain
X-ray imaging revealed metallic rods within the urethra. The foreign bodies were extracted per-urethra
under general anaesthesia with the use of cystoscopes and foreign body forceps. A urethral catheter was
placed for 48 hours, and the patient voided well following its removal.
Key words: Urethra, Foreign Bodies, Cystoscopes, Surgical Instruments.
Introduction
Self-inserted male urethral foreign bodies are
rare emergencies that urologists face occasionally.
Urethral foreign body insertions are an unusual
practice in which various imaginable objects are
known to be inserted. Most of these episodes are
associated with autoerotic stimulation, psychiatric
disorders or intoxication [1]. Mannan et al. [2]
reported on a series of 20 adult cases of foreign
body insertions over 9 years period. Males were 1.7
times more likely to commit the act than females [2].
Autoerotic stimulation with the aid of self-inserted
urethral foreign bodies has been known since time
immemorial [3,4]. The presentation is however
delayed owing to the feeling of embarrassment
and guilt. Of those who seek medical attention,

haematuria, dysuria, urinary frequency, strangury
and urinary retention are the most common
presenting features [2-5]. Dire consequences such as
fulminant sepsis and death can ensue such behaviour
in the event of delayed medical encounter [3]. We
report on an adult male who inserted metal rods
into the urethra.
Case Report
A 26 year old male was brought to hospital with
blood stained undergarments. The patient was
on antipsychotic drugs for a few years. He had
disappeared from his house for a weeks’ time and
gave history of insertion of foreign objects into
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his urethra for self-sexual stimulation. He doesn’t
give any history of similar episodes in the past.
On general examination he was well oriented to
time, place and person. Local examination of his
genitalia revealed blood at external urethral
meatus and hard objects within the urethra could
be palpated. Patient denied any history of pain in
the urethra. Plain X-ray imaging revealed metallic
rods within the urethra [Fig.1]. Ultrasound of KUB
region failed to show the extent of metallic rods
into the bladder. The decision of extraction of the
foreign objects removal was planned per urethral
and explained to the patient and their relatives.
The foreign bodies [Fig.2] were extracted perurethra under general anaesthesia with the use of
cystoscopes and foreign body forceps. Cystoscope
was inseted into the patient’s urethra. The tip of
the metallic rods were seen in the proximal penile
urethra. The tip of the metallic rods was held with
forceps remover and extracted out. There was no
difficulty in removal of the foreign objects. The total
procedure lasted around 30 minutes. A urethral
catheter was placed for 48 hours, in view of minimal
damage to the urethra. The patient voided well
following its removal.

Fig.1: Plain X ray showing a metallic foreign
body in the region of urethra.

Discussion
There have been several reports on self-inflicted
foreign bodies in the male urethra. A wide range
of foreign bodies have been inserted which include
needles, pencils, ball point pens, pen lids, garden
wire, copper wire, speaker wire, safety pins,
keys, wire-like objects (telephone cables, rubber
tubes, feeding tubes, straws, string), toothbrushes,
household batteries, light bulbs, marbles, cotton
tip swabs, plastic cups, thermometers, plants and
vegetables (carrot, cucumber, beans, hay, bamboo
sticks, grass leaves), parts of animals (leeches,
squirrel tail, snakes, bones), toys, pieces of latex
gloves, blue tack, intrauterine contraceptive devices
(IUCD), tampons, pessaries, powders (cocaine),
fluids (glue, hot wax) [2,3]. There have been several
236

Fig.2: Extracted metallic rods from the urethra.
reasons which have been attributed to this kind of
behaviour, however the main reason is of sexual
nature like masturbation or sexual gratification
[1,6]. Psychiatric illness or drug intoxication could
also be other reasons.
A few psychoanalytical theories have
been postulated to account for self-insertion [3].
Kenney’s theory states that the initiating event is
an accidentally discovered pleasurable stimulation
of the urethra, which is followed by repetition
of this action using objects of unknown danger,
Journal of Case Reports

driven by a particular psychological predisposition
to sexual gratification [7]. Some consider that
urethral manipulation is a paraphilia combining
sadomasochistic and fetishist elements and shows
regression to a urethral stage of eroticism [3].
Several others believe that these acts are an
indication of an impulsive behaviour which is selfpunishing in nature [3]. A psychiatric evaluation of
such patients is strongly recommended.
The patients are usually ashamed and/
or feel guilty and therefore do not seek medical
help until they do experience severe symptoms or
are brought forward by close friends or relatives.
The goal of treatment remains the removal of the
foreign body with as little damage as possible to
the urethra. Several means or procedures have been
described to extract the foreign body depending
on the form, size, position and mobility of the body
[8]. Endoscopic removal remains the most attractive
one unless open surgery becomes necessary to
remove the foreign body. Naidu et al. [9] reported
on extraction of fork (dining fork) via the meatus
with the aide of lignocaine jelly and Rampley
forceps. Ghaly et al. [10] reported on a rare case
of penile foreign body lying dormant for 12 years
and eventually presented with urethral discharge
and urethritis like symptoms. History revealed that
the patient’s ex-wife had inserted cosmetic mascara
through the meatus 12 years previously. The foreign
body was surgically removed via open cut through
the corpus spongiosum. Long term complications have
been described in literature which include stricture
formation, diverticulum, urinary incontinence and
erectile dysfunction [6].
Regardless of the motive for placement
of these foreign bodies, their extrications can
be challenging and may require the creative
use of urologists’ surgical and occasionally the
interventional radiologists’ armament in their
removal.
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Conclusion
Foreign body retrieval is determined by its physical
attributes and morphology with the aim to minimise
urothelial trauma and preserve erectile function.
Essentially, endo-urological extraction serves the
primary means of retrieval. Cystourethoscopy
is important to diagnose urothelial injuries and
to ensure complete removal of foreign bodies
following extraction.
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Abstract
As cesarean sections become a more common mode of delivery, they have become the
most likely cause of vesicouterine fistula formation. Vesicouterine fistulas (VUF) are a
pathological and uncommon connection between the uterus and the bladder. Patients with
VUF may have various clinical presentations. The main symptoms are urinary incontinence,
which may be associated with hematuria. Vesicouterine fistulas are usually associated with
psychological distress and have a negative effect on quality of life. The accurate and early
diagnosis of VUF can be difficult. There are multiple ways to investigate VUF and several
examinations may be required to confirm the diagnosis; these examinations may include
a cystoscopy, a retrograde cystography, methylene blue test, and a computed tomography
scan. We report a case of vesicouterine fistula.

Key words: Genitourinary fistula, uterus, urinary bladder, vesicouterine fistula

INTRODUCTION
Vesicouterine fistulae (VUF) are very rare urogynecologic
fistulae. They are defined as an uncommon communication
between the bladder and the uterus or the cervix and
account for 1 to 4% of all reported urogenital fistulas.[1]
Very few cases were reported in the literature. However,
the incidence of this condition is increasing in parallel
with the rising numbers of low-segment caesarean
sections being done worldwide.[2] Caesarean section is
by far the most common cause of this unusual fistula.[3,4]
The causes of urogenital fistulas can be classified as
obstetrical, surgical, radiation necrosis, or related to
a malignancy. Currently, the main cause of VUF is an
iatrogenic injury during Cesarean section which accounts
for 83 to 88% of cases.[5] These injuries occur 2 times
more often after repeated Cesarean sections.[5,6] Some
risk factors have been advocated for the development
of VUF, such as an inadequate reflection of the bladder
Access this article online

from lower uterine segment, excessive intra-operative
bleeding, severe dystocia, forceps delivery, obstetrical
vacuum, manual removal of the placenta, placenta
percreta, uterine rupture, previous Cesarean section
and dilatation, and curettage. Other less frequent
causes are inflammatory bowel diseases, endometriosis,
intrauterine device migration, bladder tuberculosis,
and congenital lesions.[7,8] We report a case of successful
surgical repair of VUF.

CASE REPORT
A 40-year-old female presented with history of urinary
incontinence and cyclical hematuria. Patient had
history of obstructed labor 10 years back for which
she underwent caesarean section delivery. Following
this surgery, patient has been having urinary leak via
vagina and cyclical hematuria. Since then, she has not
conceived again. Cystoscopy revealed a small opening
in the bladder at the fundus admitting a 0.038-inch guide
wire. MR urogram revealed a communication between
the bladder and the uterus [Figure 1].
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Under general anesthesia, the patient was explored. The
uterus and bladder were identified and dissected out.
The communication between the bladder and uterus was
disconnected and the rent in bladder and uterus was closed.
Omental graft was placed in-between the two organs. The
postoperative period was uneventful [Figure 2].
Journal of the Scientific Society, Vol 42 / Issue 1 / January-April 2015
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Figure 1: MR urogram showing a communication between
fundus of a bladder and uterus

Figure 2: Vesicouterine fistula identified and rent in the uterus
sutured with Vicryl 1-0

DISCUSSION

fistula is most likely to succeed. Surgical repair of VUF
are performed by different approaches, which include
vaginal, transvesical, transperitoneal, and laparoscopic
or robotic procedures.[14]

Vesicouterine fistulas are an uncommon phenomenon.
The first case was reported by Knipe in 1908.[9] During
the first half of the century, prolonged labor and vaginal
obstetric procedures contributed to the formation of
vesicouterine fistulas. In 1957, Youssef reported on the
syndrome which now bears his name: Bladder injury
during cesarean delivery that causes vesicouterine
fistula formation.[10] Patients usually experience urinary
incontinence (intermittent or continuous) which may be
associated with hematuria. Depending on the menstrual
flow, Jozwik divided VUF into 3 categories: Type I - with
menouria; Type II - with menouria and vaginal flow; and
Type III - with normal vaginal menses.[11] This condition is
popularly known as Youssef syndrome and characterized
by menouria with absence of urinary incontinence and
vaginal bleeding.[10]
The diagnosis is usually made with cystoscopy,
cystography, and/ or computed tomography (CT) scan.
Conservative management, including continuous bladder
drainage with antibiotics and anticholinergics is usually
recommended if the patient is in early postpartum phase
and has a small fistula. The success rate of conservative
management is less than 5%.[12] Surgery is the treatment
of choice in most cases, especially for large vesicouterine
fistulas which invariably necessitate surgical closure. It
is usually recommended to delay surgical repair.[2,13] It is
usually recommended to delay surgery up to 3 months
after the causative surgery to allow spontaneous closure
of the fistula with the involution of the uterus and to have
less inflammation, thereby making the surgery easier
to perform with a lower risk of complication. However,
recent cases have demonstrated successful fistula closure
with early surgical management.[13] Hysterectomy is not
always necessary. The first effort at surgical closure of the

With the minimally invasive techniques becoming
popular, laparoscopic repair of the vesicouterine fistula
has become possible. The advantages of laparoscopic
technique are quicker convalescence, shorter hospital
stay, and better cosmetics with similar success rates to
open surgery.[14-17] Technically, laparoscopy provides
better visualization due to the magnification, but
intracorporeal suturing is the difficult part of the
operation. Hemal et al.[18] were one of the earliest to
report on robotic-assisted laparoscopic repair of the
fistula. Similarly, Shao-Chun et al.[19] reported on their
experience with robotic-assisted laparoscopic repair
in a 34-year-old woman with vesicouterine fistula.
Robotic-assisted laparoscopy offers the advantages of
fine tissue manipulation and dissection and improved
visualization of the operative field. The advantages
of laparoscopic surgery also apply to robotic surgery,
such as faster postoperative recuperation, shorter
hospitalization course, cosmetic benefits, and decreased
blood loss.[20]

REFERENCES
1.

Ramamurthy S, Vijayan P, Rajendran S. Sonographic diagnosis of a
uterovesical fistula. J Ultrasound Med 2002;21:817-9.

2.

Porcaro AB, Zicari M, Zecchini Antoniolli S, Pianon R, Monaco C,
Migliorini F, et al. Vesicouterine fistulas following cesarean section: Report on
a case, review and update of the literature. Int Urol Nephrol 2002;34:335-44.

3.

Miklos JR. Laparoscopic treatment of vesicouterine fistula. J Am Assoc
Gynecol Laparosc 1999;6:339-41.

4.

Yokoyama M, Arisawa C, Ando M. Successful management of vesicouterine
fistula by luteinizing hormone-releasing hormone analog. Int J Urol
2006;13:457-9.

Journal of the Scientific Society, Vol 42 / Issue 1 / January-April 2015

49

[Downloaded free from http://www.jscisociety.com on Friday, November 6, 2020, IP: 182.48.231.222]
Nerli, et al.: Vesicouterine fistula
5.

Jozwik M, Jozwik M, Lotocki W. Vesicouterine fistula--an analysis of 24
cases from Poland. Int J Gynaecol Obstet 1998;57:169-72.

15. Chibber PJ, Shah HN, Jain P. Laparoscopic O’Conor’s repair for vesicovaginal and vesico-uterine fistulae. BJU Int 2005;96:183-6.

6.

Sefrioui O, Benabbes Taarji H, Azyez M, Aboulfalah A, el Karroumi M,
Matar N, et al. Vesico-uterine fistula of obstetrical origin. Report of 3 cases.
Ann Urol (Paris) 2002;36:376-80.

7.

DiMarco CS, DiMarco DS, Klingele CJ, Gebhart JB. Vesicouterine fistula: A
review of eight cases. Int Urogynecol J Pelvic Floor Dysfunct 2006;17: 395-9.

16. Das Mahapatra P, Bhattacharyya P. Laparoscopic intraperitoneal repair of
high-up urinary bladder fistula: A review of 12 cases. Int Urogynecol J Pelvic
Floor Dysfunct 2007;18:635-9.

8.

Alkatib M, Franco AV, Fynes MM. Vesicouterine fistula following Cesarean
delivery--ultrasound diagnosis and surgical management. Ultrasound Obstet
Gynecol 2005;26:183-5.

9.

Knipe WH. Vesico-uterine fistula. Am J Obstet Gynecol 1908;57:211-7.

10. Youssef AF. Menouria follow lower segment cesarean section. Am J Obstet
Gynecol 1957;73:759-67.
11. Jozwik M. Clinical classification of vesicouterine fistula. Int J Gynaecol
Obstet 2000;70:353-7.
12. Hadzi-Djokic JB, Pejcic TP, Colovic VC. Vesico-uterine fistula: Report of
14 cases. BJU Int 2007;100:1361-3.
13. Bettez M, Breault G, Carr L, Tu LM. Early versus delayed repair of
vesicouterine fistula. Can Urol Assoc J 2011;5:52-5.
14. Ramalingam M, Senthil K, Pai M, Renukadevi R. Laparoscopic repair of
vesicouterine fistula — a case report. Int Urogynecol J Pelvic Floor Dysfunct
2008;19:731-3.

50

17. Hemal AK, Kumar R, Nabi G. Post-cesarean cervicovesical fistula: Technique
of laparoscopic repair. J Urol 2001;165:1167-8.
18. Hemal AK, Sharma N, Mukherjee S. Robotic repair of complex vesicouterine
fistula with and without hysterectomy. Urol Int 2009;82:411-5.
19. Shao-Chun RC, Acholonu Jr UC, Nezhat FR. Robotic-assisted laparoscopic
repair of a vesicouterine fistula. J Soc Lap Surg 2011;15:339-42.
20. Cho JE, Shamshirsaz AH, Nezhat C, Nezhat C, Nezhat F. New
technologies for reproductive medicine: Laparoscopy, endoscopy, robotic
surgery and gynecology. A review of the literature. Minerva Ginecol
2010; 62:137-67.
How to cite this article: Nerli RB, Patne PB, Joshi K, Dixit NS,
Hiremath MB. Vesicouterine fistula: A case report. J Sci Soc
2015;42:48-50.
Source of Support: No Financial support taken from any funding
agency. Conflict of Interest: None declared.

Journal of the Scientific Society, Vol 42 / Issue 1 / January-April 2015

[Downloaded free from http://www.jscisociety.com on Monday, February 20, 2017, IP: 74.84.163.2]

Original Article

Modified Cantwell–Ransley epispadias repair
in children our experience
Rajendra B. Nerli, Vijay C. Pujar1,
Ranjeet A. Patil, Sujata M. Jali2

Department of Urology, KLE Kidney
Foundation, KLES Dr. Prabhakar Kore
Hospital, Jawaharlal Nehru Medical
College Campus, Departments of
1
Pediatric Surgery and 2Pediatrics, KLES
Dr. Prabhakar Kore Hospital, Jawaharlal
Nehru Medical College Campus,
Belgaum, Karnataka, India

Address for correspondence:
Dr. Ranjeet A. Patil,
Department of Urology, KLE Kidney
Foundation, KLES Dr. Prabhakar Kore
Hospital, Jawaharlal Nehru Medical
College Campus, Nehrunagar,
Belgaum - 590 010, Karnataka, India.
E-mail: ranjeet004@gmail.com

Abstract
Introduction: We retrospectively evaluated our experience with modified Cantwell–
Ransley epispadias repair at our center to determine the complications and long-term
results. Materials and Methods: We retrospectively reviewed the case records of 43 male
children with a mean age of 9.13 ± 1.94 years who underwent primary epispadias repair at
our center. The results of epispadias repair were assessed by both physical and endoscopic
examination. All children who were old enough to opine as well as all parents/guardians
were interviewed during the follow-up visits. Results: Urethrocutaneous fistulae occurred
in 17.85% (5/28) children of the classic bladder exstrophy group and in 13.33% (2/15) children
with penopubic epispadias. Postoperative cystoscopy done 12 weeks after repair revealed
a smooth urethral tube in 81.39% (35/43) of children. With the patient in a standing
position, the penis was dangling downward or in a horizontal position in 88.37% (38) of
children, 85% of the patients ≥18 years of age were satisfied with both the functional and
cosmetic outcome, as assessed by short form 36 and 93.02% (40/43) of the patients were
continent during the daytime with voided volumes of more than 200 ml. Conclusion: In
our experience, Cantwell–Ransley repair creates a functionally and cosmetically acceptable
penis and produces a reliably tubularized neourethra with acceptable complication rates.
Key words: Cantwell-Ransley repair, epispadias, exstrophy bladder, repair

INTRODUCTION
Isolated male epispadias is a rare anomaly, with a
reported incidence of 1 in 11,700 males.[1] Most male
children (70%) with epispadias present with complete
epispadias with incontinence. The normal urethra is
replaced by a broad mucosal strip lining the dorsum of
the penis extending toward the bladder, with potential
incompetence of the sphincter mechanism. The
displaced meatus is free of deformity and occurrence
of urinary incontinence is related to the degree of
the dorsally displaced urethral meatus.[2] All types of
epispadias are associated with varying degrees of the
dorsal chordee. The corpora are of normal caliber, but
the divergent pubis shortens the length of the penis.
These penile deformities are corrected surgically by
Access this article online
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penile lengthening release of the dorsal chordee and
urethral reconstruction. The penis is lengthened by
mobilizing the crura from the inferior pubic attachments
and joining the freed crura in the midline.[3] Additional
penile length and release of the dorsal chordee
can be obtained by excision of the fibrous chordee
tissue between the corpora and pubis. Division and
lengthening of the urethral groove may be necessary
using paraexstrophy skin flaps.[4]
Several surgical procedures have been described in
the literature, for the reconstruction of the urethra in
patients with either complete epispadias or classical
bladder exstrophy. Cantwell described the technique
of reconstruction, wherein the dorsal urethral plate
was mobilized completely, and the tubularized plate
was transplanted ventrally between the separated
corpora.[5] Young related the high fistula rates associated
with the Cantwell procedure to excessive mobilization
of the urethra and recommended limited mobilization
during the reconstruction of the urethral tube. [6]
Ransley subsequently successfully modified this
technique. The Cantwell–Ransley procedure provides
a pleasing glandular appearance, a ventral urethra free
of fistulas and the opportunity to correct the dorsal
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chordee in the penopubic area and in the corpora
themselves.[7] We reviewed the results of our experience
with Cantwell–Ransley procedure performed at our
center over the past 15 years.

MATERIALS AND METHODS
We retrospectively reviewed the case records of all male
children undergoing epispadias repair at our center
during the period July 1997 to June 2012. A total of
43 male children with a mean age of 9.13 ± 1.94 years
underwent primary epispadias repair. Of these,
28 children had classic bladder exstrophy, and the
remaining 15 had penopubic epispadias. All the 28
children with bladder exstrophy had undergone closure
of the bladder alone previously (five at our center and
the remaining 23 referred from other centers) and had
presented for primary repair of epispadias. The modified
Cantwell–Ransley technique was used for primary
urethroplasty in all children as described in detail by

Gearhart [Figures 1a-c and 2a-e]. The urethral mucosal
plate was dissected away from the corpora except for the
distal most 1 to 1.5 cm so as to get the urethra deeper
under the corpora at the glans level. All children received
25 mg testosterone enanthate injections 8 and 4 weeks
preoperatively.
The results of epispadias repair were assessed by both
physical and endoscopic examination. All children who
were old enough to opine as well as all parents/guardians
were interviewed during the follow-up visits.

RESULTS
During the study period, 43 male children underwent
primary repair of epispadias using the Cantwell–Ransley
technique. All the children had a noticeable clinical

Figure 1a: A case of penopubic epispadias in 2-year-old
child

Figure 1b: Urethral plate is dissected off the corporal body

Figure 1c: Penopubic epispadias repair completed
8

Figure 2a: Epispadias repair in a 4-year-old child
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Figure 2b: Right corporal body dissected out completely

Figure 2c: Both the corporal bodies dissected away from urethra

Figure 2d: Urethral plate being closed over a Foley’s catheter

response to preoperative testosterone injections.
Preoperative cystoscopy was done in all children to assess
the bladder neck. The mean operating time was 117 ± 24.6
min. During the procedure, iatrogenic buttonholes
occurred in the urethral plate in two children.
Catheter was removed after 10 days in all children.
Urethrocutaneous fistulae occurred in 17.85% (5/28)
children of the classic bladder exstrophy group and
in 13.33% (2/15) children with penopubic epispadias.
Postoperative cystoscopy done 12 weeks after repair
revealed a smooth urethral tube in 81.39% (35/43) of
children. With a child in a standing position, the penis was
dangling downward or in a horizontal position in 76.74%
(33) of children. The appearance of the penis was acceptable
to 69.76% (30) of the parents at 12-24 weeks after surgery.
Fistulas that occurred in seven children occurred at the
base of penis in six children and at the midshaft in the
remaining child. None of the two children who had
developed buttonholes during surgery had a fistula. In
none of the children, the fistulas closed spontaneously on

Figure 2e: The corporal bodies being approximated dorsally

insertion of the catheter. A separate procedure to close
the urethrocutaneous fistulas was performed in all these
seven children.
Dorsal skin incision, infection, and separation were
seen in three other children. The neourethra was
intact in all these three children. The skin wound
healed by secondary intention and none required
secondary suturing. Stricture urethra was noticed
in 4 (9.3%) of children, all belonging to the classic
bladder exstrophy group. The stricture was noted at
the proximal anastomotic site in all these four children.
The strictures could be managed successfully by
urethral dilatation.
Twenty of these 43 children are more than or equal
to 18 years of age today. Eight of these children have
undergone multiple surgeries for repeat chordee
correction and excision of scar tissue. Following these
surgeries, 88.37% (38/43) of the patients have the penis
that is dangling downward or in a horizontal position
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in a standing position. When assessed by short form
36 (SF-36) (v2) health questionnaire, 85% (17) of these
patients were satisfied with the cosmetic and functional
outcome with a mean SF-36 score of 2775.7 ± 27.18. All
these patients are experiencing good erections. Two
of these patients are married, and three others are
in heterosexual relations. All these five patients are
experiencing normal erections and sexual function.
The follow-up ranges from 12 to 180 months. Totally,
40/43 children are over 6 years of age, and most are
dry during the daytime. Nearly, 60% of these patients
do experience occasional nocturnal enuresis and also
experience episodic grade I stress incontinence.

DISCUSSION
Epispadias has been considered as the least severe defect of
the exstrophy-epispadias complex; however, the treatment
of this anomaly is far from easy and trivial.[8] The key
concerns that need to be addressed during reconstruction
of penis and urethra, so as to ensure a functionally
and cosmetically acceptable penis are correction of
dorsal chordee, creation of a straight urethra, glandular
reconstruction, maintenance of erectile function, creation
of urinary continence (proximal epispadias), satisfactory
appearance and penile skin cover.

3 years.[11] In our series, 69.76% of the parents accepted
the appearance of the repaired penis at 12-24 weeks
follow-up. Moreover, 85% of the patients more than
or equal to 18 years of age were satisfied with both a
functional and cosmetic outcome, as assessed by SF-36.
The mean SF-36 score was 2775.7 ± 27.18.
In epispadias, as in the bladder exstrophy, bladder
capacity is the predominant indicator of eventual
continence.[12] Arap et al., reported higher continence
rates in patients who had an adequate bladder capacity
before bladder neck reconstruction than in those with
inadequate capacity (71% vs. 20%, respectively). In
addition, in Arap’s group of patients with complete
epispadias, most obtained continence within 2 years,
similar to results in patients with classic bladder
exstrophy. As in the exstrophy population, repair
of the epispadiac deformity results in an increase of
outlet resistance leading to continence. In our series,
93.02% (40/43) of the patients were continent during
the daytime with voided volumes of more than
200 ml. For patients who do not gain sufficient urinary
continence following the primary repair Grady and
Mitchell, have been able to achieve urinary continence
using a modification of the Leadbetter bladder neck
procedure.[8]

The Cantwell–Ransley technique is the most popular
and widely used approach to epispadias repair.[9] Surer
et al., Reporting on their 10 years’ experience with the
modified Cantwell–Ransley epispadias repair in 93 males
(79 had classic bladder exstrophy and 14 had complete
epispadias) had a 23% urethrocutaneous fistula rate in the
immediate postoperative period and 19% at 3 months.[10]
The success rates following epispadias repairs vary
depending on the degree of epispadias, age of the child/
patient, experience of the surgeon and the presence
of previously operated tissues. Similarly, Baird et al.,
evaluated and updated the long term results of using this
technique on 129 boys (97 had classic bladder exstrophy
and 32 complete epispadias).[9] Urethrocutaneous fistulae
were noted in 16% and 33% after primary and repeat
urethral repair, respectively.

Complications following epispadias repair include the
development of urethrocutaneous fistula, persistent
chordee, difficulty with urethral catheterization
and erectile dysfunction. Fistula rates for the
Cantwell–Ransley repair range from 5% to 20%.[10,11]
In our series, we had a fistula rate of 16.27% (7/43).
Several remedies have been suggested so as to
reduce the fistula rate, including the use of tunica
vaginalis pedicled wrap primarily along with the
repair. [13] Pippi Salle et al., described a technical
modification using a ventral penile skin flap, which
facilitated dorsal skin closure, improved cosmesis
and eliminated chordee.[14] In the 11 cases operated
by them, all patients had an uneventful course after
surgery and no patient developed recurrence of
chordee or fistula.

Penile cosmesis following repair is a subjective
measurement. What appears as a satisfactory appearance
to the surgeon may not equal that of the patient’s
expectations and vice-versa. The cosmetic success rates of
reported series are thus difficult to validate and compare.
Lottmann et al., reviewing their series of 40 patients
reported a 90% successful anatomic and functional
result following repair at a mean follow-up period of

Lottmann et al., reported several complications following
primary epispadias repair that required further surgical
reconstruction in 45% of their patients. [11] These
complications were more common in patients who
underwent this procedure as part of a staged exstrophy
closure versus isolated epispadias. The high rate of reoperation reflects the technical difficulty involved in the
repair, even in experienced hands.[8-15]
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CONCLUSION
Epispadias is a rare congenital disorder representing one
end of the spectrum of the epispadias-exstrophy complex.
Operative techniques involved in the repair of this condition
are technically demanding. The care giver needs to be an
experienced surgeon, with long-term commitment to these
patients as many patients would require further more
operations to achieve urinary continence, body image, and
sexual function. In our experience, Cantwell–Ransley repair
creates a functionally and cosmetically acceptable penis and
produces a reliably tubularized neourethra with acceptable
complication rates.
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CASE REPORT

Spinal intramedullary tuberculoma: A rare
cause of paraparesis
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Spinal intramedullary tuberculoma is a rare cause of paraparesis. Clinical presentation
is often nondistinctive in the absence of systemic tuberculosis. Magnetic resonance
imaging reveals intramedullary granuloma with relatively distinct pattern with peripheral
gadolinium enhancement resembling “target sign.” Histolopathological evaluation is
essential to diﬀerentiate it from other intramedullary lesions to oﬀer curative treatment
augmented by surgical excision. Early surgical intervention combined with anti-tubercular
drugs yields good prognosis.

Key words: Magnetic resonance imaging, paraparesis, spinal cord, tuberculoma

INTRODUCTION
Nervous system involvement with meningitis and
tuberculoma are a common presentation of extrapulmonary
tuberculosis. Tuberculomas occur most frequently in the
intracranial compartment whereas the occurrence of
isolated intramedullary tuberculoma of the spinal cord is
rare.[1] The first documented case of intramedullary spinal
cord tuberculoma was described by Abercrombie in 1830.
The incidence of primary intramedullary tuberculosis
is reported as 2 in 100,000 cases among all patients
with tuberculosis.[2] We describe one such patient who
presented with progressive asymmetrical paraparesis
due to histologically confirmed intraspinal tuberculoma.

CASE REPORT
A 55-year-old man presented with asymmetric onset
paraparesis of 5 months. Weakness began initially in
Access this article online
Quick Response Code
Website:
www.jscisociety.com

le foot 4 months before admission and in right foot
weakness began 3 months later slowly progressing to
proximal muscles. Numbness and tingling began in le
foot 3 months ago and ascended proximally. There was
no history of stiﬀness, involuntary movements, flexor
spasms, thinning or fasciculations of muscles. He had
urinary urgency and precipitancy since 2 months without
bowel symptoms. He had no symptoms in upper limbs,
chest or trunk. He denied history of neck pain, back pain
and root pains. He gave a history of significant loss of
weight, appetite and intermi ent dark colored stools
for the last 5 months. He denied history of systemic
illness like tuberculosis, diabetes mellitus. There was
no history of exposure to toxins, alcohol intake, fever
or tuberculosis.
He was afebrile with normal vital signs. There was
no hepatosplenomegaly, lymphadenopathy or spinal
deformity. There was mild atrophy of le leg and foot
muscles. He had asymmetric paraparesis (right: Proximal
4+/5, distal 4/5; le : Proximal 4/5, distal 3/5). Sensations
were impaired below L3. Muscle stretch reflexes were
normal in upper limb and sluggish in lower limb. Plantar
response was extensor on the right side and flexor on le .
Cremasteric reflex was absent.
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The hematological and biochemical investigations
including Vitamin B12 level and tumor markers were
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Figure 1: Sagittal magnetic resonance images of the
thoracolumbar spine. (a) T2-weighted image shows
intramedullary peripherally hypointense lesion with central
hyperintensity and peripheral edema at D12-L1 level (“target
sign”). (b) T1-weighted image a er gadolinium shows intense
peripheral enhancement

normal. Upper and lower gastrointestinal endoscopy and
chest X-ray were normal. Magnetic resonance imaging
(MRI) of the spine revealed intramedullary lesion
with intense peripheral enhancement and perilesional
edema at D12-L1 level [Figure 1]. He underwent D11
to L1 decompressive laminectomy with posterior
midline myelotomy and total excision of intramadullary
granuloma that revealed features of tuberculoma. He
was initiated on antituberculous therapy (ATT), which
he continued for 1-year. At 18 months a er the surgery,
he has minimal weakness in lower limbs with normal
sphincter functions.

DISCUSSION
Lesions from tuberculosis may be found in every
conceivable body part, and central nervous system
(CNS) is one of the common sites of involvement in the
extrapulmonary tuberculosis. Tubercular meningitis and
cerebral tuberculoma are the commonest manifestation
of neurotuberculosis. Primary clinical presentation with
myelopathy or myeloradiculopathy is less common.
Tuberculosis of the spine causes extramedullary
compression leading to myelopathies is common.[3]
Primary tubercular parenchymal involvement of spinal
cord is uncommon.[1,3] Dastur reviewed 74 paraplegia
due to tuberculosis without evidence of Po ’s disease
and discovered that extradural granulomas occurred
in 64%, arachnoidal lesions without dural involvement
in 20%, subdural/extramedullary lesions in 8% and
intrameduallary lesions in 8%.[4] Involvement of spinal
cord compared to that of the brain occurs in the ratio of
124

1:42.[5,6] Intramedullary tuberculomas are rarely reported
in Western literature with prevalence of 2 out of 100,000
cases of tuberculosis.[7] Intramedullary tuberculosis
is o en associated with pulmonary tuberculosis, but
some cases may present with isolated extrapulmonary
form.[8] More than one site in the cord may be aﬀected.
The higher incidence involving the dorsolumbar area is
explained on the basis of the regional blood flow to the
spinal cord.[9] Diﬀerential diagnosis of intramedullary
space-occupying lesions comprises of tuberculoma,
primary and metastatic spinal tumors, and other chronic
granulomatous disease such as sarcoidosis, brucellosis,
histiocytosis, etc.[9] The lesion may increase in size while
the patient is on ATT.
Magnetic resonance imaging is the preferred investigation
to demonstrate the intramedullary lesions including
tuberculomas.[10] The MRI findings in cases of spinal
intramedullary tuberculoma vary during the diﬀerent
stages of tuberculoma. In the early stage, it is characterized
by severe infective reactions, poor formation of the
capsule with edema around the lesion. During this
phase, T1-weighted and T2-weighted images show equal
signal intensity with contrast enhancement. Later as the
peripheral edema reduces, T1-weighted images shows
isointensity whereas T2-weighted sequences reveal iso/
hypo-intensity with peripheral enhancement and central
hypointensity. With the development of caseation,
T2-weighted images show enhancing ring lesion and
sometimes the “target sign.” The caseous substance
forms the target center, whereas the peripheral infective
granulation tissues form the high signal rim. The “target
sign” is considered a useful indicator to diﬀerentiate
spinal tuberculoma from other intramedullary lesions.
However, target sign can also be seen in granulmatous
and neoplastic disorders of the CNS.[10]
Surgical intervention is required in intramedullary
tuberculomas to confirm the diagnosis and to reduce the
granuloma burden.[7] As it is firm and well circumscribed,
it allows surgical removal without significant trauma
to the cord. The results of surgical treatment together
with anti-tubercular drugs have been excellent as was
observed in our patient.

CONCLUSION
Spinal intramedullary tuberculoma is a rare cause of
paraparesis. Specific MRI findings augmented by the
histological confirmation of the diagnosis are vital to the
diagnosis. Early surgical intervention combined with
ATT yields good prognosis.
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ABSTRACT
Background and objectives:
Chronic sinusitis is one of the frequently encountered problems in otorhinolaryngological practice.
The objective is to correlate preoperative CT scan findings with Endoscopic Sinus Surgery(ESS) findings in chronic sinusitis
patients undergoing ESS. To understand anatomical variations during the surgery.

Method:

IJOART

The patients underwent CT scanning of the Paranasal sinuses both coronal and axial views. Finally, the patients underwent Endoscopic Sinus Surgery by Messerklinker technique as described by Stammberger.

Results:

In our study, the CT scan and operative findings correlated excellently in cases of paradoxical middle turbinate, bony destruction, concha bullosa, polypoidal changes in ethmoidal sinuses and ostiomeatal complex normal widening. There was very good
agreement between preoperative CT scan and operative findings for concha bullosa, paradoxical middle turbinate, bony destruction,
ostiomeatal complex normal widening, polypoidal change in sphenoid sinus.
Concha bullosa was the most common anatomical variant of the middle turbinate.

Interpretation and Conclusion:
Preoperative CT scan helps the surgeon to assess the disease before the surgery and clear the sinuses accordingly. Based on preoperative CT scan, the surgeon can predict the anatomical variations and pathological changes. Therefore CT scan helps the operating
surgeon to execute appropriate precautions during Endoscopic Sinus Surgery.

Keywords : Chronic sinusitis, preoperative CT scan, Endoscopic Sinus Surgery.
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INTRODUCTION

Chronic sinusitis is one of the frequently (16.3%) encounterd problems in otorhinolaryngological practice.1
Sinusitis is best defined as an inflammatory condition of the paranasal sinuses. Classically, sinusitis was thought of as an infection,
primarily of bacterial origin. However, today it is recognized that sinus inflammation can derive from a number of causes. Especially
in chronic sinusitis, the rate of infection in the aetiology of sinus inflammation is unclear.2,3

“If the ethmoids were placed in any other part of the body, it would be an insignificant and harmless collection of bone cells. In
the place where nature has put it, it has major relationships so that diseases and surgery of labyrinth often leads to tragedy. Any surgery in this region should be simple but it has proven one of the easiest ways to kill the patient” was said by Mosher in 1929.4

The two cardinal factors in the maintainance of normal physiology of the paranasal sinuses and their mucous membranes are
drainage and ventilation. Normal drainage of the paranasal sinuses depends on effective mucociliary clearance; this is dependent,
among other things, on the condition of the sinus ostia. Mucous transport from the sinuses into the nose is greatly enhanced by
unipedal nasal airflow creating negative pressure within the nasal cavity during inspiration.5

The secretions of the various sinuses do not reach their respective ostia randomly but by definite pathways which seem genetically determined.6

IJOART

In a study conducted by Daniel F. Jiannetto and Michael F. Pratt (1989-1994) , the hypothesis tested was that the experienced
otolaryngologist ,using computed tomographic (CT) scan interpretation along with clinical correlation, can best evaluate the extent of
disease and need for functional endoscopic sinus surgery(FESS).

OBJECTIVES

1.To correlate the preoperative computed tomography(CT) findings with operative findings in functional endoscopic sinus surgery in
patients with chronicsinusitis.
2. To understand the anatomical variations in patients undergoing FESS.
3. Discrepancies of CT findings with operative findings.

METHODOLOGY

Source of data: ENT OPD
Study design: Cross sectional study
Sample size: 30 cases
Duration: one year
All patients attending ENT & HNS OPD with chronic sinusitis for more than three months duration, not responding to medical treatment.

Copyright © 2015 SciResPub.
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CT scan was taken in both coronal and axial views with 3mmcuts. Endoscopic sinus surgery was done using 0 degree, 30 degree
and 45 degree endoscopes under local anaesthesia.

Inclusion criteria:
All patients proved to have sinusitis for more than three months duration not responding to medical treatment in whom CT
scan could be done and needed Endoscopic Sinus Surgery.
Age : Between 20-80yrs.

Exclusion criteria:
Patients with chronic sinusitis who responded to medical treatment.
Patients who were not willing to undergo ESS.
Patients with osteomyelitis and infiltrating tumours.

Method of collection of data:
The cases selected for the study were subjected to detailed history and evaluation.
Routine investigations like hemogram, bleeding and clotting time and routine urine evaluation were done for the patients.

IJOART

The patients underwent CT scanning of paranasal sinuses.
Procedure:

The surgical technique used was the Messerklinker technique as described by Stammberger.

The extent of the procedure was dictated by the extent of disease as determined by CT scanning and intraoperatively. A typical complete procedure included the following:
1.Uncinectomy
2.Middle meatal antrostomy
3.Clearance of frontal recess and frontal sinus
4.Opening bulla and exenteration of anterior ethmoids
5.Posterior ethmoid exenteration
6.Sphenoid exenteration.

Following the above procedures, the findings were recorded in the proforma .
The results were tabulated. The various variations were analysed as a percentage of the total and reported.

Statistical Analysis: Correlation between CT scan and Endoscopic sinus surgery findings is done on the basis of:
1. Sensitivity
2. Specificity
3. Positive Predictive Value( PPV)
4. Negative Predictive Value( NPV)
5. Kappa’s measure of agreement
6. P value

Copyright © 2015 SciResPub.
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The study is Qualitative Analysis of the following parameters:
Paradoxical middle turbinate
Concha bullosa
Bony destruction
Ostiomeatal Complex widening, total or partial occlusion
Mucosal thickening
Polypoidal changes
Sinuses involved like maxillary, frontal, anterior ethmoid, posterior ethmoid and sphenoid

OBSERVATION AND RESULTS
Table 1: Middle turbinate assessment

CT Scan

ESS

Middle turbinate
No

%

No

%

Concha bullosa

14

46.66

16

53.33

Paradoxical middle turbinate

8

26.66

8

26.66

IJOART
Graph 1: Middle turbinate assessment

According to our study, the commonest anatomical variant related to middle turbinate was concha bullosa followed by paradoxical
middle turbinate. Concha bullosa was found in 46.66% in CT scan while during surgery it was found in about 53.33% patients.

Table 2: Assessment of ostiomeatal complex

CT Scan

ESS

Ostiomeatal complex
No

%

No

%

Normal Widening

3

10

3

10

Total occlusion

10

33.33

14

46.66

Partial occlusion

7

23.33

9

30

In our study, total occlusion was present in 46.66% of patients intraoperatively as compared to 33.33% in CT scan. Similarly, partial
occlusion was found in about 30% intraoperatively and 23.33% in CT scan. According to our study, total occlusion was common pathology found in middle meatus followed by partial occlusion.
Copyright © 2015 SciResPub.
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Table 3: Assessment of polypoidal disease
CT Scan
Polypoidal changes

ESS

No

%

No

%

Intranasal

12

40

14

46.66

Sinuses

17

56.66

23

76.66

Polypoidal change was most commonly found in sinuses as compared to nasal cavities.
As compared to intranasal polypoidal changes, the polypoidal changes in the sinuses showed more discrepancy between CT
scan(56.66%) and intraoperative(76.66%) findings.

Table 4: Assessment of polypoidal changes in individual sinuses
CT Scan
Polypoidal changes in
nuses

ESS

si-

IJOART
No

%

No

%

Maxillary

11

36.66

15

50

Frontal

3

10

3

10

Anterior ethmoidal

13

43.33

12

40

Posterior ethmoidal

15

50

15

50

Sphenoidal

3

10

3

10

Posterior ethmoid was commonly involved followed by anterior ethmoid, maxillary sinus, frontal and sphenoidal sinuses.
A wide range of discrepancy(about 15%) was found in CT scan(36.66%) and operative(50%) findings in case of maxillary sinus.
The CT scan and operative findings correlated well in all other sinuse.
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CORRELATION BETWEEN PREOPERATIVE CT SCAN AND ENDOSCOPIC SINUS SURGERY FINDINGS IN
CHRONIC SINUSITIS PATIENTS
Table:5

CB
PMT
BD
OMC-W
OMC-TO
OMC-PO
MT-N
MT-S
PC-N
PC-S
M
F
AE
PE
S

Sensitivity
87.5
100
100
100
64.3
66.7
66.7
100
78.5
73.9
60
66.7
91.6
86.7
75

Specificity
100
100
100
100
93.7
95.2
88.9
75
93.7
85.7
86.7
96.3
88.9
86.7
100

PPV
100
100
100
100
90
85.7
80
85.7
91.6
94.4
81.8
66.7
84.6
86.7
100

NPV
87.5
100
100
100
75
86.9
80
100
83.3
50
68.4
93.3
94.1
86.7
96.3

Correlation
Good
Excellent
Excellent
Excellent
Poor
Poor
Poor
Excellent
Acceptable
Acceptable
Poor
Poor
Excellent
Good
Acceptable

Sensitivity of > 90 is excellent correlation
> 80 is good correlation
> 70 is acceptable
> 60 is poor correlation.
Excellent correlation was found in cases of paradoxical middle turbinate(PMT), bony destruction(BD), ostiomeatal complex widening(OMC-W) and polypoidal change in anterior ethmoid.
Correlation was good for concha bullosa and polypoidal change in posterior ethmoid.
Polypoidal changes in nasal cavity and sinuses and polypoidal change in sphenoidal sinus was acceptable.

IJOART

KAPPA’S VALUE OF AGREEMENT AND ‘P’ VALUE

Table:6

CB
PMT
BD
OMC-W
OMC-TO
OMC-PO
MT-N
MT-S
PC-N
PC-S
M
F
AE
PE
S

Kappa’s
Value
0.867
1.0
1.0
1.0
0.591
0.661
0.571
0.783
0.730
0.478
0.467
0.630
0.795
0.733
0.839

Agreement

P value

Very good
Very good
Very good
Very good
Moderate
Good
Moderate
Good
Good
Moderate
Moderate
Good
Good
Good
Very good

0.000
0.000
0.000
0.000
0.001
0.000
0.002
0.000
0.000
0.005
0.008
0.001
0.000
0.000
0.000

Statistical
Significance
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant

Kappa’s value:
0.81 - 1.0 is very good agreement between CT scan and operative findings. 0.61 - 0.80 is good agreement
0.41 - 0.60 is moderate agreement
0.21 - 0.40 is fair agreement
<0.2 is poor agreement.
Copyright © 2015 SciResPub.
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Concha bullosa, paradoxical middle turbinate, bony destruction, ostiomeatal complex normal widening and polypoidal change in
sphenoid sinus showed very good correlation of agreement between preoperative CT scan and operative findings. While OMC total
occlusion, mucosal thickening in nasal cavity, polypoidal changes in sinuses and maxillary sinus showed moderate correlation.
P value <0.05 is statistically significant.
In our study, all parameters were statistically significant.

DISCUSSION
The study included 30 patients with chronic sinusitis who underwent Endoscopic Sinus Surgery after undergoing CT scan of the paranasal sinuses.

1) Age and sex distribution: According to Ron.G, Eric J prevalence of chronic sinusitis in males was 32.3% and in females was
67.7%.7 In our study, males(76.66%) were more commonly affected than females(23.33) with ratio of 3:1.The age of patients varied
from 20-64yrs.
Common age group suffering from chronic sinusitis was 20-40yrs.

2) Duration of symptoms: Majority i.e 66% patients with chronic sinusitis had symptoms for 1 to 5 years and about 26% had for

IJOART

more than 5 years. Only about 6% had symptoms for less than a year.

3) Concha bullosa: In our study, concha bullosa was found in 53.33% of patients.

In a study done by GAS Lloyd and VJ Lund (1991) concha bullosa was found in 24% patients.8
Another study by Jones (1995) showed concha bullosa in 20% patients.9

Similarly, study by Bolger (July 1987-Dec 1988) showed concha bullosa in 5s3% patients.10
Kennedy and Zeinrich (1985) found 36% patients with concha bullosa.11

4) Paradoxical middle turbinate: In our study, paradoxical middle turbinate was found in 26.66% of patients.
Other authors have found the following incidences:
In another study, Bolger(July 1987-Dec 1988) found 26.1% patients with paradoxical middle turbinate.10
In our study, sensitivity was 100% suggesting an excellent correlation between CT scan and ESS findings.12

5) Bony destruction: Bony destruction was not present either in CT or during surgery.
Concurrent agreement for bony destruction in a study done by Daniel F and Michael F(1995) was 96.43% and P value was 0.00.
In our study, sensitivity was 100% showing excellent correlation between CT scan and ESS findings.

6) Ostiomeatal complex normal widening: In our study we have seen OMC normal widening in 10% of patients.
In our study, sensitivity was 100% suggesting an excellent correlation between CT scan and ESS findings.

7) Ostiomeatal complex total occlusion: In our study we have seen OMC total occlusion in 46.66% of patients forming one of the
main causes of chronic sinusitis.

Copyright © 2015 SciResPub.
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In another study conducted by Daniel F, Michael F(1995) concurrent agreement between radiologist’s CT scan findings and surgeon’s operative findings for ostiomeatal complex total occlusion was 51.19% and P value was 0.11.12
In our study, sensitivity was only 64.3% suggesting a poor correlation between CT scan and ESS findings. That is, if CT scan is showing total occlusion, then only 64% of them will have same findings during surgery.

8) Ostiomeatal complex partial occlusion: In our study we have seen OMC partial occlusion in 9% of patients.
According to studies conducted by Jones( 1995) and Bolger(July 1987 to December 1988), they found ostiomeatal complex partial
occlusion in 37.5% and 41% patients respectively.9,10
According to a study conducted by Daniel F and Michael F(1995) concurrent agreement between radiologist’s CT scan findings and
surgeon’s operative findings for ostiomeatal complex partial occlusion was 64.29% and P value was 0.01.12 On comparing our study
with that of Daniel F and Michael F(1995) the results of correlation were very much the same.

9) Mucosal thickening intranasally: In our study it was found in 40% patients.
According to a study conducted by Daniel F and Michael F(1995) concurrent agreement between radiologist’s CT scan findings and
surgeon’s operative findings for mucosal thickening intranasally was 77.38%. P value was 0.08.12
In our study, sensitivity was 66.7 suggesting a poor correlation between CT scan and ESS findings. On comparing our study with the
above study, the results of correlation showed some difference in case of intranasal mucosal thickening.

IJOART

10) Mucosal thickening in sinuses: In our study it was found in 60% patients.

In our study, sensitivity was 100 suggesting an excellent correlation between CT scan and ESS findings.

11) Polypoidal changes intranasally: In our study it was found in 46.66% patients.

According to a study conducted by Daniel F and Michael F(1995) concurrent agreement between radiologist’s CT scan findings and
surgeon’s operative findings for mucosal thickening intranasally was 78.57%. P value was 0.00.12
In our study, sensitivity was 78.5 suggesting an acceptable correlation between CT scan and ESS findings.
On comparing our study with that of Daniel F and Michael F(1995) the results of correlation same.

12) Polypoidal changes in sinuses: In our study it was found in 76.666% patients during ESS, while in only about 56% in CT scan.
According to a study conducted by Daniel F and Michael F(1995) concurrent agreement between radiologist’s CT scan findings and
surgeon’s operative findings for mucosal thickening intranasally was 48.81%. P value was 0.79.12
In our study, sensitivity was 73.9 suggesting an acceptable correlation between CT scan and ESS findings.
On comparing our study with that of Daniel F and Michael F(1995) the results of correlation showed a difference.

13) Polypoidal change in maxillary sinus: In our study it is found in 50% patients.
In other studies conducted by GAS Lloyd (1991) and William.E.Bolger( July 1987 to December 1988), polypoidal change in maxillary sinus was found in 18% and 68.8% patients respectively.13,10
According to a study conducted by Daniel F and Michael F(1995) concurrent agreement between radiologist’s CT scan findings and
surgeon’s operative findings for polypoidal change in maxillary sinus was 66.97%. P value was 0.12.12
In our study, sensitivity was 60 suggesting a poor correlation between CT scan and ESS findings. On comparing our study with the
other studies, the correlation results were almost similar.
Copyright © 2015 SciResPub.

IJOART

International Journal of Advancements in Research & Technology, Volume 4, Issue 2, February -2015
ISSN 2278-7763

157

14) Polypoidal change in frontal sinus: In our study it was found in 10% patients.
In other studies conducted by GAS Lloyd (1991) and William.E.Bolger( July 1987 to December 1988), polypoidal change in frontal
sinus was found in 2% and 30.5% patients respectively. 13,10

15) Polypoidal change in anterior ethmoidal sinus: In our study it was found in 40% patients.
In other studies conducted by GAS Lloyd (1991) and William.E.Bolger( July 1987 to December 1988), polypoidal change in frontal
sinus was found in 28% and 78.2% patients respectively. 13,10
According to a study conducted by Daniel F and Michael F(1995) concurrent agreement between radiologist’s CT scan findings and
surgeon’s operative findings for polypoidal change in anterior ethmoidal sinus was 76.19%. P value was 0.02.6

16) Polypoidal change in posterior ethmoidal sinus: In our study it was found in 50% patients.
In other studies conducted by GAS Lloyd (1991) and William.E.Bolger( July 1987 to December 1988), polypoidal change in posterior ethmoidal sinus was found in 28% and 32.2% patients respectively. 13,10
In our study, sensitivity was 86.7 suggesting a good correlation between CT scan and ESS findings.

17) Polypoidal change in sphenoid sinus: In our study it was found in 50% patients.
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In other studies conducted by GAS Lloyd (1991) and William.E.Bolger( July 1987 to December 1988), polypoidal change in posterior ethmoidal sinus was found in 3% and 22.3% patients respectively. 13,10

In our study, sensitivity was 75 suggesting an acceptable correlation between CT scan and ESS findings.
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CONCLUSION
There was excellent correlation between preoperative CT scan and Endoscopic Sinus Surgery in cases of paradoxical middle
turbinate, bony destruction, ostiomeatal complex widening, anterior ethmoidal polypoidal change.Correlation was good for concha
bullosa, posterior ethmoidal polypoidal change.Correlation was not good but acceptable for polypoidal changes in nasal cavity and
sinuses and also for polypoidal changes in sphenoid sinus.While correlation was poor in cases of ostiomeatal complex total and partial
occlusion, mucosal thickening in nasal cavity and polypoidal change in maxillary and frontal sinuses.
P value was statistically significant for all parameters. Thus considering P value, the findings noted in CT scan and during surgery showed good correlation for all the parameters.In our study, concha bullosa was the most common anatomical variant of the
middle turbinate.
Kappa’s measure of agreement was very good for concha bullosa, paradoxical middle turbinate, bony destruction, ostiomeatal
complex normal widening, polypoidal change in sphenoid sinus. Hence, according to Kappa’s measure there was very good agreement
between preoperative CT scan and operative findings for the above parameters. Kappa’s measure of agreement was good for ostiomeatal complex partial occlusion, mucosal thickening in sinuses, intranasal polypoidal change and polypoidal change in frontal, anterior ethmoidal and posterior ethmoidal sinuses. Hence, according to Kappa’s measure there was good agreement between preoperative
CT scan and operative findings for the above parameters.
To conclude, preoperative CT scan is of significant value in guiding the surgeon during Endoscopic Sinus Surgery. Based on
preoperative CT scan, the surgeon can predict the anatomical variations and pathological changes. Therefore CT scan helps the operat-
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ing surgeon to execute appropriate precautions during Endoscopic Sinus Surgery.
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Correlating finding of left concha bullosa on CT scan and during ESS
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Correlating finding of right paradoxical middle turbinate on CT scan and during ESS.
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CT scan(Axial view) showing B/L anterior and posterior ethmoiditis and B/L sphenoiditis

IJOART
Endoscopic pictures showing

Right middle meatal antrostomy
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Left frontal recess from 45 degree endoscope
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MASTER CHART
Key to master chart
1. CB – Concha Bullosa
2. PMT – Paradoxical Middle Turbinate
3. BD – Bony Destruction
4. OMC – W – Ostiomeatal Complex normal widening
5. OMC – TO - Ostiomeatal Complex Total Occlusion
6. OMC – PO - Ostiomeatal Complex Partial Occlusion
7. MT – N – Mucosal thickening in Nasal cavity
8. MT – S - Mucosal thickening in Sinuses
9. PC – N – Polypoidal changes in Nasal cavity
10. PC – S - Polypoidal changes in Sinuses
11. M – Maxillary Sinus
12. F – Frontal Sinus
13. AE – Anterior Ethmoidal Sinus
14. PE – Posterior Ethmoidal Sinus
15. Sp – Sphenoidal Sinus.
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Thromhccytopenia is a e,)tl$::on mani&s1.rlion in pr*gnaaoy. lN is nnosttry dilntionai rvhea xo patholcgi*rl ccusstion is evideaf. There x* no
clear-cut guidelir:es tc det*nxine the plateiet cosnt al whiclr anestlc*iologist$ ca* safely ailr:rinister regional anesrh*sia in obst*trio patients.
A sale approach in an *ynrplom&tic rxolhcr is o*llined here.

Key words; Anaesthetie managsmenl, Eleclivr: Co$arean S*ction, &eotutional Tk*rtxreytopcnia, Herr:ttologicat almr:anatrity ia pregnancy

tJiiL;,

lurnunucnuu
Thrornbocyt*penia ranks second to an*mia as the most
comrx*n hematol*gi* abncrmality enqountared d*ring
pre$rariy. The prevaknoe of a piatelel csu$t <150 x 10)11
in the thinl trimcstsr of pregnancy is S.6- i I .6%. A platelet
eo:rnt ol<1Q{} x 10?1, tha definition &r thrar{:ceytopec)*
adr:pted by the internatiaxal Working Cr:np, is sbserved in
anly 1Yo of pregn*lrt rromec.trl The most cq.mmorl $au$e$
for thrombocytopenia in the pregnant patienl *re gestatic*al
thrornborylopenia, imrtl*nc thn:mbooytopenlc prxpum, and
pre-erlamp*ia.l:] Cestatisnal thrnmbacytopenia, the most
co;Rrrsn c&r$e *f tl:cmbocylopenia during pregrian$y, oer;&.s
in 5*lt% of al| pregnan! w$men.t}l ?he *nesthesi*logist is
fhecrl with lhe dilerurna ol choosing thc appropliat* lypr eif
anesthssi* lo be given

C*ss

t* xreh a pati*nt,

ilrrunr

A 31-year-okl {i,},1,, witb a peiiocl olgest*ti** of 3B week*
was admitteel for $:: elestive cosrlr.an sectiqn. Shs had an
uneventful prsgxtulcy with regirlar anlpnatai visits" Her nrrtine
investigations wqre normal axccpt for tho pi*lclet count
which was 93 x 10e/1. Her perlphoral smear showeil mild
thn:rnbceytopenia. Orhr *oagulati*n tesls sueh as Bleeding
?ime, Clotting Time, anrl Flothrombin Tirne-lntex*ia*atr
Normaliasd Ilalio (PT-INR) wei"e within llre uormal rargo.
On oxarni*rtion, nc hematologierl {'eaxures such as peteehiile,

Qniet lespotrst C*d*r
wuw, karrirlak{rfi acshi.!)rg

$t)t:

)'

ik

tl..t

I

{}:t2tr4-6rs4. 14*?

The anesthesiolagist pla*neii ta adrninister spinal anesthcsia for
the qesarean section in the prcs*nt pregni]rey. Ono unit sa*h of

singlc-dunor plat*lels {!}DP) a::d packod cells (!C) was advisrd
lo be rcserveci. The patient was sor:nseleil regarding the same
*nd was advissd overnight fasting {br at least 6 h. On th* day
wa"r secured in thr upper limb.
Vital signs wers cliecked and r*c$rdsd. ller blaor! pres$w$ wa$
126130 mm Hg, prilse rate 8S i:pm, respiret$ry rate 14 breathsl
min, and teulpsrahrc was nqrmal. The patient war preioaded
with Ring*r's laetatr l{} mllkg in lhe pr*-operative rosm. $he
was slri*ed 1o th* operati*n theater and standard moritcrs suoh
as non-invasive blood pressure, ECG, ardpulse oximetorwers
altarhed. I*j. Sndanselr*n 4 mg. id. h.anitidine 50 r*g, nnd
lnj. Metoclopramids 10 mg woro given by intravenous rauts,
The p*li*nt was put ia th* latEral d*cubilus position. Und*r
striel aseptic plecautiuns, 1.8 ul of 0.5% bnpivacaine (H) was
irjetted ix the Lr-\ sub;ra{rluuid spacr with ?3 C Quincke's
nrc*le after conlirxation by free ffow af clear CSI'.

*fthe surgery an l$ S cannula

p*tient w*s turned supine. Vital signs were eonlir:ucusly
nonitored using the stasdard afbremeotioned pararceters. Aitor
elwckiag cnrl cun{irming the :rdeqmcy of the spinal block up lo
T}.te

the

W{biltrr

r

pllrpurs, ol ecehymoses wers ic:urd. On revi*wing the reccnis
ol previcils pregraxry, it wa* tbund that the patient had
gextxti*nai tluon{:ncytupenia in the previ*rus pregnancy which
wns 3 yenrs ba*k. &n ele*tive cssarsfln secti$a was dole at
3? weeks in view ol lhe same cause. Xer platelet rolxt was
74 x l0e/l at the trrne of surgery *nd general r:re*thesia w*s
given.
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level, tlro srrgery was allowrd lo procsed" Bloori pransure
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Abstract;
Diabelic kotoaoidosis is
a rxr* *omplicatirn
during ?nd and *'d lrirye*t*r
ru% w,th B-i0% nra(ern*l
of prssnancy with incicion*e
mortality. Her* !4,/0 ai'qa
of
rep*rting a caso *f lS yc,tr
diabet*s mojlilus in ketoaeld**is
;ir'l prin':igr*vida
wi?h
i.:res*nlll
irt
*cfive
;uveniie
r,,-t!lrllal anasthqsia
laho*r with feta{ distres$
frr $m6rg&nry seelion with
aneJ was manag*d
uncier
no malernaland fc{al
rnorb;di{y.
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continususly m*ni{or*d. Aller confirming
the adequ**y
cf the rpinal hls*li the surg*ry w;:s
allowed to pr*c*ed.

I

endocrine re$pons* tc s*rg*ry ls prev*nted
as ir tho
nece*sity for p*st*r*rativ* starvatisnuse
cf regioRal u
elnesthesia ean [,,r*vide minimal interruption
nf tf,gi+
norrnsr dairy routirre of meals and
troatmonr for th;
Ntll0ell patient, ti:u* rnaintaining their
melcbalic
*tability.
Le*ding cau$s *f rnorbidity &rnong nesnate
of diabstic
mclhe.' are mxjr:r c*ng*niNar anonraries,
intrauterino

lnj oxytocln l0lU wus admini*lered
*:y intra a:uscular
route after d*livery of fetus. lnj
oxytorin 10lU wa*
st*{cd as an infusicn in 5$Onrt0.g% nornralsa{inc{or
ad*quat* eonlraetion *f ut*rus" Sunit
C.$% n*rrnai
saiine was used intra opcrativ*ly.lntra
op*ratlvc vi{ai*
vyer* slable throughout procedur*. T*faf
intr* cperxlivo
urin* output was 100rnl"
Palient w*s shrfted to racovery
a{tor surg*ry, petisnf,s
vitals were *table. Fneloperative
sugar was lSCInrgl
di'rnfusi*n of sunit lnrurin in $%dex{r*$e
was srarred
pa$t operatively, insulin war given
aee*rding to olidingr
$eere' Art*riaf brood ga* and etectroryf*e
wsre with ii
nornrai rangs. Slscd g{ucos* }eveis
w*re rnonitcrod
half an hourly and k*tone bodies
wsre measur*d
hourly. Urine ketone bodie* w*re
negative *fter
:**lnd

_
\u

fetal di*ire{i$, pr,txlfituri1y. respira:ory
di*tross

syndrn:.ne, macros*mia, birth trauma
and ner:natal
hyp*glyr*nia to prcvenl alt ihe complieaticn
ehi{d has
t* be cbrsrver in ii:tra uterine p*riod and
a{er delivory.
H*wsv*L th*re are no cloar eu{ guideline*
tc det*rmine

typ* *f anosthcsia an *nesfhesiorogisi
car"r
'vhieh
aelmirrister.
i-{enre it,s necessary to rely on the
cumulafive cxperience of case and
series t* build a
strong body of evirjcn$s as to tha best
olinical practice.

IOUr h0ur
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fi)iseuositrn:
Siabetie keioaciej*sis ocqurs during
labour nrainly d*e
to four faclors r*lative insulin d*ficiency,
excess of
stress horrnoRe, lack of fbod anrJ
elehydrati*n.
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sSrrnptoms like vomiting, malaise,
crar$p$. $igns
nel ude taehyea rd ia, tlehyd
ratron, acldofichreatl:ing,

-

$.

ovsr Ssnerat anesthesia vrhenever p*ssihle.

Regional*neath*sia, rhe probrem af
the metsboriuand
a

.lt$
"d{ )"|,frK{ t':Si tlfelin*, Xxylil, ?CIi s
r

p /v. Ro8tivsslv, G. il.
y/lr;ts/$, J, l11, ##E&lAl, ,s.
$Ap,$ro-syfrJvr,
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strrgfery".

con:parlson of /oeaf a*d general

anaasLhesiosr. J" .A*aesf/r. ?$$,f 14:
SS&$$$.
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&edaloy A, &alas**ra fia{tyarw A.

Gl*eoc*rficoid-ind*red keloa*ldosis in

gesfafiona/ #rabefos:seq*lae
of acute freafrnenl
of prelarm la&or: Sra&sfes eare g g7
I
; Z CI: &QZ*4.

or 0.$$yo${aet rnay be userf} insulin
therapy {lV bo}us
sf (}.l unitlkg body woight,

ldentiflcstion of comcrbicl p reoipitating
evonts.
Better to av*id surgeries in patient*s
with diabetic
ketoacidosis flll the condition is *tabilized
in case *f
smergsney situations regfunal an*sth*sia
i* pr*ferred

frA.

and S &.C" lr,{Lt /,tt*f*batic cantrol s{
n*n-rnsrdrn_
depo*e{en{ die*efle p;lfrenfs *ndergo,hg
*afararf

of fluid statu$, urine outpuf and efoctrolyt*
Ievels.0.45%

full*wed by a eontinuor.ls
infusi*n at a dos* of 0.1 unit/kg/hr.)
corre*tion of
el*ctrofy{eimba}anes. Frequ*nt patient
moniloring.

rnsn&go/1,]CI

J. ,?obe{s& aw, and G

ss.

dopressed c*nsciousn*ss and anoonrlnJ,i

.

l-1,

nt af patients with
dia&*fes rrrellfrs$r
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"1.

i

tsnderness.
Frineipres of treatmont *f diabetie
kefoacidosis are
ccrrc*tion rf dohydration giving fluici therapy
{1S,?0mll
kS *ody woiglit of 0. $%Nae! is infused
in the first hour.
Furlher fluid rosuseifation is guid*d
by *ssessme*t

&. &, Mc.4n ulty,
llalJ dnaosf&cfi;

s.

&odgers SS, r?*dgers &S. Ctinic*lra*ailss
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Limb-Sparing Resection and Prosthetic Reconstrucrion:
chondrosarcoma of the Proximal Femur.
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Abstract:
From an era where amputation was the only option to the current day function preserving resections and
complex reconstructions has been a major advance in the treatment of musculoskeletal sarcomas. The
objectives of extremity reconstruction after oncologic resection include providing skeletal stability, adequate

l
i

t
Lt

l
i

wound coverage to allow early subsequent adjuvant therapy, optimising the aesthetic outcome and preservation
of functional capability with early return to function. Here we are presenting a case of a 50 year aged male

I
!
I

I

person with chondrosarcoma of the right proximal femur. A limb-sparing radical resection
of the proximal
femur performed for a large chondrosarqoma, followed by reconstruction with a modular, segmental, proximalfq.,rpr tumour prosthesis.

;

i
i

'_t

words: Bone tumoLir, megaprosthesis, reconstruction

lntroduction:
Chondrosarcomas are a heterogeneous group of
malignant bone tumours. The second most common
bone malignancy affecting adults. The proximalfemur
is a common site.for primary sarcomas and is the
involvement
-13%
all
chondrosarcomas. This tumour is not responsive to
chemotherapy or radiation. Surgery is the only
treatment option, in which g0 percent of cases, results
in a amputation. There was only a 10 percent chance
limb satvage is possible.The incr:edible efforts sf a

site of

for

of

( Jn of surgeons

who operated for more than 8 intense
SAVED
THE L|MB!!.
h^,{rs,

i:

IriEtead of amputating the limb with a large tumor of
proximal femur, A limb-sparing radical resection was

performed , followed by reconstruction with a modular,
segmental, proximal-femur tumour prosthesis.The
patient was able to walk with assistance two weeks
after surgery.

Case Report:
A 50yr Male presented with gradually increasing pain
and swelling in the upperthigh overa period of 4 years

with restriction of movements at the hip and unable to
walk without support. Haematological and biochemical

investigations were within normal limits. lnitial
assessment and diagnosis with X RAy MRl, USG,
HRCT & Bone Biopsy confirmed it to be a
chondrosarcoma grade II with no spread to screened

parts of body. Patient was Counselled for risks and
complications of bone tumour excision of right femur
with, reconstruction with tumor prosthesis may need
acetabulum reconstruction. lf tumour involving
neurovascular structure ,soft tissue involvement may
need to undergo a hip disarticulation or a hindquarter
amputation.Patient underwent enmass excision of
proxinial 1/3rd of femuralong with tumour tissue with
adequate margin followed by reconstruction with a

modular, segmental, proximal-femur tumour
prosthesis. Gross pathology: Avery large tumourwith
approximate size of 16x20 cm. The chondrosarcoma
infiltrated the head and greatertrochanterof the femur,

as well as the proximal shaft. Additionally, it
demonstrated cortical break with a moderately sized

extraosseous soft tissue component. Biopsy

Lifeline, XXVIll, 2015
rJ

:
:

l

a

ilrsLoparnoiogtcal examln
a tion

chondrosarcoma graoe

revea led

oulcome and preservation
cf fu nctionalcapab
early return to function.
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Limb salvage is recommended
only if:

* The
ability to achieve adequate
margins is not
compromised. An
adequate

,r;;;;lr';ne

that would _low,rt" oi io.-rlr".rrr"n."
of
the tumour. lf the surgeon
is unable to achieve
result in an acceptably

adequate margins in
his
then an amputation

endearourrolriage the
limb

is preferred

l

A very large

1

tumour with
approximate
size of 16x20
cm

i.'

*

The salvaged limb
will provide function
superior to
that offered by a prosthetic
timb rft";;;;rputation.

A
motors
defeats the very purpose
of limb satvage, which
aims
at improving the patient,s
quality of life]''
Balancing these two
oppos rng goals can
often be a
Herculean challenge,
especially in patients
with la rge
tumors. Kawaguchi,s
concept of "barrier effects',
has-=
helped surgeons better
u nderstand evaluatio
n C,.,
margins of resection. a

desensate salvaged fimn
witn

inad.*rr.

Though

Pre-op & post _Op Rays

Discussiqn:

Chondrosarcoma

in g eneral is resistant
to
chemotherapy, radio
thera Py and are rarely
used
in
the treatment. Surgical
excision is the only
treatme
nt
of choice. Forequarter
and hindquarter am putations
are not uncornmon for
large proxi mal limb
tumours.Amputation
no longer rema ins
the only option
to achieye local bontrol
in maligna nt bone and
soft
tissue tumours of the
extremity. F unction p
reserving
alternatives in these
lesions haye now become
the
norm without compromisin
g the overall disease
survival

7
f

,

I

conventionally_
quantitative parameters
were used to define resectioi,
margins Kawaguchi

converted anatomical
structures
(any tissue that
has resistance against
tumor invasion
such as muscte fas
cia, joint capsule,
tendon, tendon
sheath, epineuriu m,
vascular sheath and joint
cartilage) into d,efinitive
thickness of normaltissue
and
classified them as eithera
thick bari er or a thin
banier.
For purposes of
margin evaluation a thick
barrier
was
equivalent of 3 cm
thickness of normal tissue
and
a
thin barrier was considered
to be 2 cm. lntact joint
cartilage was equivalent
of 5 cm thickness of
normal
tissue. By considering
barri er effects translated
into
concrete distance equival
oncologically safe
surgery can be planned
1nts,
a sites where barriers
by using margins less
than those mandated
by
physical distance

exi$

and have resul ted in
a documented Though,itrema rns our endeavor
rmprovement in overall
to offer limb salvage
quality of life of patients tomajorityof
our patients certain
compared to those
adverse
with an amputation.l
factors often
Vari ous make these surgeri,es rnore
studies have confirmed
poorly
complex.
that limb salvage is
placed
superior biopsyincisions, major vascular
to amputation in preserving
involveme
function.2.The objectives encasement
nt,
of a major motor nerve preoperative
of extremity reco nstruction
after oncologic resection infection
and in adeq uate motors
include providing skeletal
after resection are
sta bility where necessary hurdles
that may need to
adequate wound coverage,
be
ove
rcome using the
optimizing the aesthetic advances
in microsurgical
techn iques that offer
the
ability to tra nsfer motors,
graft nerves and vessets
and

^6n^rrrn
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,O adequate soft tissue even after extensive
,e'ctions of overlying skin, muscles, and
5
, reurovascular structures.

procedure of ehoice thereby providing excellent
function and psychological benefits resulting in an

In the present case, Limb-salvage surgery consisted

But if adequate margins cannot be achieved then

,ef intentional marginal excision, preserving important
\ructures such as major neurovascular bundles,
tendons, and ligaments. The osteotomy plane, 30 mm
distalfrom the primary tumour was confirmed based
on MRI of patients. The operative procedure consisted

hindquarter amputation should be done to achieve long

of three phases: tumor resection,

overall improvement in quality of life outcome.

term survival.
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perioperative mortality from 45 % to 10 %. Fir*t, the

Pheochromocytoma is a rare catecholarnine a*blockers are used, and then ry- blockers to controt
producing tumor arising from chrornaffinr tissue. hypertension along with fluids. Despite a gooclcontrol
Fhslchrofirocytomas ilay be assoc,ated with fr/EN of BPpreoperatively, suddenfluctrrationsareknr:wn,
r'rna-?
\rnr'-iJigip*l*Lindar.r disease flr and are contrCIlted by sodium nitr*prussirle
.-r rv and
neur*fibr*nratosi5,l'2'r About 1fr% *t these cccur in nitroplycerine. $urgicaily first the adr*nal vein is
chiidrsn, with in*idence of 1 in 5,00,0000 children, ligated, and then tum*ur is excised. All patieerts
and upto one-thircJ of thenr may have rnultiple- undergo follow up to confirnr normalisation of
lumour$.2 3 Average age of presentation in chiidren is catecholamines. Long term follow-up
necess ary for
11 yrs{*-14yrs1, matei* fernale ratin is 3:1. Bilaterality tne pos*uiritv
occurrenoe nrnc*utt
is reportecj tri i.:e as high as 24 wTao/o in children

uniike

7*l* in adults.r3 Extra-adrenal tumnurs are twice as

metastasis.

"i*-irlirnnouu

'.2,3

Cancl*rsl*n

lrrara

patentially
and 0f
malig*axt. Er*xp 2**k were
1.5 These pts
coilectiv* approach and r*gular
pree*r:t with sustained*hypertensirn{70-S0%} or
in the index.
percxysmal hypertensi**, k*adaches, palpitatirns,
{*ttct, sweating, breathlessness, anxi*ty, vomiting, R*ferenees:
tren:crs, and p*ra**the*ia. Severe cases may present 7'
wit,-r h4l, p*lrnonary e*dfi{*a, arrhythfiria$ sr even
f; tsrore

?*trx*r a*ia1 h**ru:*rrhage.2,3

Diagnrsis is esiahlished by n"leasuring the levels of

2.

*$, S*yam RM, *t al.
in chilrlrsn and

Sissada

ZCI{}8

tun:**r is pefi:rrn*d tty

3.
{,

comput*d
suspected

Galdst*in RE, A 'Neill JA Jr, Ncs!*arnb GW Srd.
VL cllover 48 y*ars witlt
22s{fi):

imaging &dRl
t

{J3r

; tu41*G} rnay tse

detection cf extr*-

Clinlc

Enrj**rinol
10):4533*4539.

Z, Wang

{

Liu X, Liu R, Liy.

The tr**tnrent is slabilisati*n of blno:i
th*n surgical excision. ln the past high
N*v;40{11):782-*.

hypertensicn.

and control

*f

reduced
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A rare

case
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Abstract:
Pheochronrocytonnas are catechoiamine secreting
tumours arising from chromaffin cells in the
sympathoadrenal system' Though less comnron in
children, produce the same devastailng effects as seen in
adults if undetected and inappropriately treated. Diagnosis
is clinical, aided by establishment of raised
catecholamine metabolites leveis In biood and urine, and
anatcmical diagnosis by imaging studies. l-lere we
report such a case in a child with rare presentat!on
and rnultipiicity which was dealt wiil-r multidisciplinary
approach successfully.
Keywords : Phaeochromocytorna, Faroxysrnal hypertension.

fintnoductiom:
Fheoch romocytonras a re !"are tu rnou rs characterized
by raised secretion of catecholamines. They pnesent
with symptorns due to high catecholarnine secretion,

or rarely in the fornr of cornplication as in our case.
Diagnosis is by estabNishment of hrigh catechorannine
rnetabolites in brood and u*ne. ca,.efuri rocarisation
sti,rdies are done to rook for exact site of the turrnour
and multiplicity. optinrisation of the patient rs cjone
with
control of blood pressure, and then surglca! resection
is done to give good results and achieve cure.
1L

CASE REPCRT;A seven lrear ond ho;u presented with
ieft hemiplegia wifir altered senlson-ir,rm anrJ penslstent

hypertension. CBC, RFT, I_j:T wel"e vrithlr"t nornnaI
lirnits. [-lltrascumrl shnwed rt_adnenal and ongan
of
Zukhenkandi t.urnouns. t-lrinary_\/fivlA and
metanephr"ines were rajsecl. [\l1lBG was not done
because of inavailability and poon-condition of
the
patient to be shif{ed out of stat[on" The
ch[!d u*derwent
cnntnast en[-lanced cornputed tornograrn(CECT)

tc to [;< for extna_adrenraX sltes and
nietastasis.(Fig 1) The child underwent contnol of tsp
over a period of two weeks by dnugs glhentolannine,
phenoxybenz&rnine, propanotrol and adequate

hydration. The child was prepared for surgery and
u nd erwe nt
tra nsa bd o nr ina l-tra n s perito n ea I
approach. (Fig 2) The organ of Zukherkandl tumour was

first excised with ease, but while removing the rt
adrenal tumour, vein snapped from inferior vena cava

leading to massive bleeding and was subsequenfly
controlled with klatinsky clamps and 6,0 prolene
sutures. The child [rad unevent.ful postop recovery &
is doing well in followup, is able to walk with support
and has gained weight.

Fig

1.

CECT Sl-rowing

Organ Of
Zukherkandl Tunrour

abdomen

\1

&*u* $$4 [.i$e[ime, XXVil![, tmls

Fig 2.

hxcised

lLtntoui"s

Discussion:
Pheochrornocytorna is a rare
aatecholarnine
producing tumor arising
from chromaffin tissue.
Pheochromocytomas may
be associated with MEN

type-2,

Von-Hippel-LincJau

neurofibromatosis.i,2,3

disease

About 10% of these ocoul.

children, with incidence

of

perioperative rr.lontality
from

ir.i

and upto one-third of thenn may
have multiple_

tumours.z'aAverage age of presentation
in chirdren is
11 yrs(6-14 yrs), rnale to
female ratio is i:1, Bilaterality

catechrolanlines.

is reported to be as high as
z|ta7}o/orn cr,itoren unrike

il;r;

tremors, and paraesthesia.
Severe

anxi;; vorniting,
.r.u, *ry present

with lill, pulmonary oedema,
arrhythmias or even
intracranial

rnetastasie.l

'2'3

t",inusuai pnesentations

phlaeochrornocytorna

such as

stnofi<e

rnay be due to

in a child. Caretut search
for
multipiicity and optimization
rs i*p"nrrt for better
results with sulrgerV.
Results are excellent with

cotrlective approach and
reEulan foffowup asobtainecl
in the index.

ffiefenemces:
f

.

Diagnosis is established by
measuring the levels of
catecholarnines in the urine
or OioJO. The 24 hr 2.
measurernent of urinary catecholarnines(>.100
rng),
metanephrines(>Z nrg), and
Vf\,,?A(>.tr.3 nrg) are
the
best diagnostic tests. pfasma
catecholamines above
2000 pE/ml confirnn the tr-rmour.a
l_ocalisation of the
tumour is performed by (CHCT1
contrast enhanced
computed tomography (CT
ls betten in older age &
suspected metastasis) or rnagnetic
resonance
irnaging tMRl (demonstrates
inierrnediate signal
intensity on T1 weighed iru.rages).
,4
Scintigraphy
(131 I MIBG) rnay
be a vaiuable in Oeiection
of extraadrenal lesions and metastasis.
FET scanning witn
fluorodopamine may be investigationor
crroice in nean
future. Occasionally, a incidentrt
pnr*o.f,romocytonra
rnay be detected in an asymptomatic
chiid after q
imaging studies for other
concjitions.

I

[_r

ffionrefiuasfront:

haen lorrhage.e,a.

The treatment is stabilisation
of biood pnessure and
then surEical excision. In
the past frigh ilonafity was
related to hurnieci surgicar
resection *nhrr, contror
of
hypertension. Better understanding
of the condition
and control of Bp preoperatively
has reduced

are

*iepossibiritvorm#r,"-jilJ?'::;;ffix.J:.,TLa;

7o/o

malignant group ZS% were
bilaLrr,;
;;;
present with sustained_hypertension
(70-gA%) or
paroxysmal hypertension,
headaches, palpitations,
fever, sweating, breathJessness,

,10

ft*.t*;;,

1 in 5,00,0000 childnen,

analyses,
were benign, 2g were
potentiaily marignant, g
were marignant, and of the

to

known,
and are contnonled by
sodlurn *itrofrrrside and
nitnogrycerrne. surgicanry
first the uir*nur vein is
liEated, anci then tLrrnoun
;. *oolruJ. All patients
undergo fojlow up to confirrn
norrnaiisation of

or

in adults.2,3 Extra-adrenal tumours
are twice as
prevalent in children as
in adults,s,a ln a largest study
of 1,67,TA2 adrenal specimens
ou", f 6 yrs of
.102
histopathological

etr5

%
%. First, the
o,-blockens are used,
and ther-l o_ blooker. to
controi
hypertension along with
flulcls. n"*eii*, good control
of BF preoperatively, sudden
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Acute Neonatatr Gasrric volvulus: Lap management
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VijayC ltjar, S.M.Dhaded, Shirin SJoshi
Dept of Paediatric Surger). & Neonatolog,v, i(I-E Universiry JNMC, KLES Dr prabhakar Kore Hospital & MRC. Belagavi. India

Abstract:
Gastric volvulus in newborns and infants is very rare life-threatening emergency requires prompt recognition
and treatment.ln the pediatric age group, 54 cases have been described; however, it is rare to recognize this
entity in the netvbcrn period.We repor{ two cases which were encountered within a short period and managed
successfully.
Keywonds : Neonate, Gastr!c

!ntnoduction

volvr-l I us,

Gastropexy

:

Gastric volvuh-rs is defined as a [orsion of rnore than
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Case Report
A rare case of pediatric gastrointestinal stromal
tumor arising from ileum
Vijay C. Pujar, Shirin S. Joshi
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ABSTRACT
Malignant tumors arising from ileum are very rare in pediatric age group. Non-Hodgkin’s lymphoma is the most common
tumor. Gastrointestinal stromal tumors belong to a group of cancers called soft tissue sarcomas seen in adults are being
reported even in pediatric age group. We report a rare occurrence of CD 117 marker positive Ileal tumor in a 2 year male
child presenting with Abdominal mass associated with malnutrition and anemia.
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Introduction
Gastrointestinal stromal tumors (GIST) are the most
common mesenchymal tumors of the GI tract. They belong
to a group of cancers called soft tissue sarcomas which
are common in elderly age group. GISTs having a first
occurrence in patients <18 years of age are now described
as pediatric GISTs and accounts for about 1–2% of all
GIST patients.[1,2] Increased recognition of adult GIST has
led to better awareness of the existence of this entity in the
pediatric population. GIST occurring in pediatric patients
has a unique biology and clinical behavior and response to
treatment making them a separate group.[3]
Pediatric GIST is much more common in girls than in boys.[4]
Usually it occurs between the ages of about 6–18 years. The
majorities of pediatric GIST patients are female and often
present with multi‑focal tumors arising from gastric wall
and are completely or partly epithelioid in nature. These
young patients often have metastatic disease, but still
follow a slow course of disease progression as compared
to adults.[5] They appear to lack oncogenic activating
tyrosine kinase mutations in both KIT and PDGFRA.[6]
Pediatric GISTs are treated differently than adult GIST.
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Surgical removal of the tumor (s) has historically been the
primary treatment for Pediatric GIST.[1,2] Use of drugs has
shown success in the treatment of adults with metastatic or
inoperable GISTs (in cases where surgery is not possible).
Drugs are less effective in pediatric age group as these
tumors have different mutations. The genetic defects that
cause adult GIST (KIT and PDGFRA mutations) can now
be targeted with a drug called Gleevec® (also known as
imatinib (IM) and Glivec®). Sunitinib is a small molecule
multi‑targeted receptor tyrosine kinase (RTK) inhibitor with
selectivity against FLT3, KIT, platelet‑derived growth factor
receptor tyrosine kinase and vascular endothelial growth
factor receptor that has been used to treat IM‑refractory
adult GISTs.[5,7]

Case Report
A 2‑year‑old male child was brought to our department with
complaints of abdominal pain, loss of appetite and failure
to thrive. Mother noticed an abdominal mass incidentally
while giving bath about 2 months back. There were no
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other associated symptoms. On examination the child was
malnourished with pallor. Abdominal examination revealed
a donut hard mass in the mid abdomen of 5 cm × 4 cm
size, which was nontender and freely mobile. His blood
parameters were normal except anemia (Hb ‑ 8.2 g/dl,
hematocrit ‑ 24.6%) requiring blood transfusion prior to
surgery. Ultrasonography and computerized tomography
revealed a soft tissue mass arising from the mesentery of
small bowel with fine calcification [Figure 1]. Laparotomy
revealed a donut shaped tumor with central aperture arising
from the wall of ileum [Figure 2]. Tumor was deriving
additional blood supply through a large tortuous vessel
from greater omentum [Figure 3]. No local lymph node
enlargement or hepatic nodules were seen. Complete excision
with 6 cm ileal segment was done. Continuity of ileum was
established by end to end anastomosis. Postoperative period
was uneventful. Histopathology confirmed the features of
GIST tumor with predominantly spindle cell variety with
positive immunohistochemistry (IHC) for CD117. Child
gained weight and had no local recurrences even at 1‑year
follow‑up.

Figure 1: Computerized tomography showing tumor

Discussion
Gastrointestinal stromal tumors are the most frequent
mesenchymal tumors of the gastrointestinal tract. GIST
has been shown to arise from interstitial cells of Cajal,
the pacemaker cells of the gut. GIST term was introduced
in 1983. Until the late 1990s, all nonepithelial tumors
of the gastrointestinal tract were called “gastrointestinal
stromal tumors.” Distinct histology and histochemistry
helped forming a separate group. In fact, 95% of GIST
immunohistologically stain positive for kit (CD117). The
exact incidence is not known, but the estimated incidence
of GIST in the United States is approximately 5000 cases
annually.[8] An association between pediatric GISTs and
Carney triad has been reported.[9] This syndrome, originally
described by Carney in 1977, comprises the triad of GIST,
paraganglioma, and pulmonary chondromas.[10]

Figure 2: Intra operative view of tumor with omental pedicle

Gastrointestinal stromal tumors are predominantly the
disease of 50–70 years age group and the incidence is
similar in men and women. GISTs occurring below the age
of 18 years are grouped as pediatric GISTs and 6–10 years is
the most common age group with 2.7 folds higher incidence
in girls.

Figure 3: Specimen with ileal segment

Gastrointestinal stromal tumors can occur anywhere
along the gastrointestinal tract, including stomach (70%),
small intestine (20–30%), anorectum (7%), colon, and
esophagus.[6] GISTs can also originate in the mesentery

and omentum. They typically arising within the muscle
wall of the GI tract, small GIST may form solid subserosal,
intramural, or, less frequently, polypoid intraluminal masses
whereas large tumors form an external mass inseparable from
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the muscular layer as seen in our case and central necrosis
has made the tumor to attain typical donut shape and receive
secondary vascular supply from omentum. Predominantly
these tumors comprised of spindle cells (70%), epithelloid
cells (20%) or mixed. The most commonly used marker for
GIST is the CD117 antigen, a marker expressed by IHC.
Approximately 95% of GISTs are positive for the CD117
antigen, an epitope of the KIT RTK.[2]

resection remains the treatment of choice and offers the
only chance for cure from GIST in pediatric age group.[16]
The main operative principle is resection of the tumor
with negative microscopic margins. The most appropriate
tests and frequency of testing for metastatic or recurrent
disease in patients who have undergone GIST resection
are ill‑defined, since the impact of follow‑up strategies on
clinical outcomes is not known.

The first reported KIT mutation in a pediatric GIST was a
novel homozygous point mutation in exon 9 that results in
an amino acid change at codon 456.[11]

Conclusion

Molecularly, most pediatric GISTs lack the gain‑of‑function
mutations in the KIT and PDGFRA genes, which are
commonly found in adult cases. 5Gene expression analysis
showed high expression of PHKA1, FZD2, NLGN4, IGF1R,
and ANK3 in the pediatric and young adult versus older adult
cases.[1] The frequency of mutations found in the young adult
population appears to be greater than in the pediatric subset,[1]
but lower than in the adult population, again pointing to the
mixed nature of this group. A current focus in this field is
to search for genetic determinants of GIST pathogenesis,
other than KIT or PDGFRA, in order to gain insights into
these tumors and to provide additional therapeutic options
for these young patients. The genes with significantly
different expression in the pediatric group as compared to the
adult tumors included FGF4* (fibroblast growth factor 4),
BAALC* (brain and acute leukemia, cytoplasmic), IGF1R*,
NELL1* (NEL‑like 1), CRLF1 cytokine receptor‑like
factor 1), PLAG1* (pleomorphic adenoma gene 1) and
FGF3 (fibroblast growth factor 3). Differential expression for
five of these (denoted with*) was confirmed by qPCR. The
only common gene to show up in both studies was IGF1R.
Presenting signs and symptoms are variably depending on
the size and anatomic location of the tumor and can include
abdominal pain, hematemesis, melena and anemia from
occult gastrointestinal bleeding.[12]
Colicky abdominal pain loss of weight causing severe
emaciation with anemia was symptoms as tumor was arising
from ileum. No risk factors have been identified.[13] CD117
has become a very important tool in the differentiation of
GIST from other GI mesenchymal tumors.[14,15] Pathological
features of small intestine GISTs are not standardized as
these tumors are extremely rare.
Despite the proven success of im and other newer
tyrosine‑kinase inhibitors in adults, pediatric GIST has
poor response to drugs hence not uniformly recommended
in the management protocol of pediatric GIST. Surgical
94

Gastrointestinal stromal tumor is an uncommon tumor
in younger children. CD117 is an important marker to
differentiate from other mesenchymal tumor. Complete
surgical resection is the treatment of choice.
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ABSTRACT: High velocity road traffic accidents leads to complicated lower limb injuries. Such
injuries demand highly experienced surgeon and are associated with high morbidity and
mortality. Hip or knee dislocations are two different orthopaedic emergencies. Concomitant
fracture dislocation of the hip and knee is rare and very few cases have been reported in the
literature. A 45 year old man with history of fall from motorcycle came to the casualty. He had
ipsilateral hip and knee dislocation. Immediately patient was shifted to operation theatre and
closed reduction was performed under general anaesthesia. Reduction was confirmed under
fluoroscopy and post-operative x-rays were taken. The functional results were excellent. After 2
months patient made an uncomplicated recovery and had satisfactory functional outcome with
right hip having 110⁰ flexion and right knee flexes to 120⁰.There was no neurological deficit. The
urgency, that the treating surgeon shows in managing these injuries, significantly affects the
prognosis and outcome finally achieved by these patients (golden period in reducing the hip joint
has been described to be 6 hours).
KEYWORDS: Hip Dislocation, Knee Dislocation, Concomitant.
INTRODUCTION: High velocity road traffic accidents leads to complicated lower limb injuries.
There can be severe disruption of osseous and soft tissue framework around hip and knee.1 Such
injuries demand highly experienced surgeon and are associated with high morbidity and
mortality. Hip or knee dislocations are two orthopaedic emergencies. Concomitant fracture
dislocation of the hip and knee is rare and very few cases have been reported in the literature.
The significance of timely intervention (early and adequate resuscitation to stabilize the general
condition of the patient, complete primary survey to look for other life-threatening conditions and
a secondary survey to rule out other associated injuries and complications) in managing these
situations cannot be understated.
CASE REPORT: A 45-year-old motorcyclist came to the casualty following a road traffic accident.
The patient was riding the motorcycle car and sustained the injury when his motorcycle
underwent a head to head collision against a bus. Patient’s vital signs were stable. On
examination, his right lower limb was in an attitude of flexion, adduction and internal rotation
with painful restriction of all active and passive movements of the hip joint and right knee joint. A
globular bony mass was palpable in the gluteal area and the “Vascular sign of Narath” was
positive. The bilateral distal pulses were present and there was no distal neurovascular deficit. On
the right side, there was an obvious deformity of the knee joint. There was no evidence of any
external injury on either side. Regular monitoring of the capillary blood flow using continuous
pulse-oximetry was carried out. Radiographs demonstrated a posterior dislocation of the right hip
classified as Thompson and Epstein Type I. There was also a posterior dislocation of the right
knee associated with fibula head fracture.
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Patient was immediately shifted to operation theatre where under general anaesthesia
close reduction of posterior dislocation of right hip was performed using Allis manoeuvre and
after that posterior dislocation of right knee was closely reduced using axial limb traction
combined with derotation of tibia in the same sitting. There was no instability in both joints after
fixation when he was examined under anesthesia. A well-padded anterior and posterior above
knee slab was given after the reduction was confirmed under fluoroscopy.
After 2 months patient made an uncomplicated recovery and had satisfactory functional
outcome with right hip having 110⁰ flexion and right knee flexes to 120⁰. On examination, there
was no evidence of knee ligaments instability.
DISCUSSION: Hunter (1969)2 was the first to report the association of knee injuries with
dislocation of the hip. In a series of 58 dislocations of the hip, he reported 24 knee injuries.
Gillespie (1975)3 reviewed 135 posterior dislocations of the hip of which 35 had a
concurrent knee injury. He considered these to be the result of two distinct mechanisms: those
due to a direct blow on the front of the knee when the hip is flexed and adducted (e.g., fracture
of the patella), and those attributable to a valgus, varus, or rotational strain applied to the knee,
such as collateral ligament rupture.
Motsis et al4 reported Concomitant ipsilateral traumatic dislocation of hip and knee
following high-energy trauma.
Dubois et al5 reported Simultaneous ipsilateral posterior knee and hip dislocations.
Schierz et al6 reported Ipsilateral hip and knee dislocation.
Till date very few cases of Ipsilateral dislocation of the hip and knee has been described.
The typical mechanism for posterior hip dislocations involves a deceleration accident that follows
an axial impact on the knee, usually against the dashboard (following road traffic accident) or fall
from height with the hip and knee joints in flexed position. Position of the hip, direction of the
force vector and the anatomy of the proximal femur determine whether the patient suffers from
isolated dislocation or fracture-dislocation. In a seated motorcyclist an axial component of this
force would initially dislocate the femoral head; persistence of this force would result in
posteromedial dislocation of the knee with preservation of the medial collateral ligament.1
A high association of these injuries with diverse complications, such as neurovascular
injuries, avascular necrosis of femoral head, coxarthritis, stiffness, heterotopic ossification,
recurrent instability, chronic pain and degenerative arthritis in the knee is well-known. Clinical
examinations to rule out associated vascular or neurological injuries or compartment syndrome
and other investigations including CT scans of the hip and knee joints (in addition to X-rays) to
assess the joint and fracture morphologies and CT-angiography of the limb before and after the
reduction are necessary in these situations. MRI scan may also be necessary at follow up to
diagnose avascular necrosis of the hip joint or associated meniscal or cruciate injuries in the knee
joint.7
The urgency, that the treating surgeon shows in managing these injuries, significantly
affects the prognosis and outcome finally achieved by these patients (golden period in reducing
the hip joint has been described to be 6 hours).4
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The usual management protocol includes an immediate attempt at closed reduction of the
joints (knee followed by hip joint). However, factors like soft tissue impingement, capsular
button-holing, or associated fractures may preclude any possibility of closed reduction, if so, an
emergent open reduction should be appropriately planned7. Additional treatment involving knee
ligament reconstruction is required to maximize knee function in healthy and active patients.
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Fig. 1: X-Ray AP view pelvis with both hip
showing right hip posterior dislocation

Fig. 2: X-Ray AP view right knee
showing posterior dislocation

J of Evidence Based Med & Hlthcare, pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 2/Issue 24/June 15, 2015 Page 3656

CASE REPORT

Fig. 3: X-Ray AP view pelvis with
both hip (post reduction right hip)
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Abstract:
Frorn an era where amputation was th* only op{ion t* tlra curront day function pre*erving
resecti*ns and
cornplex rsconstruetions ha* been a nrajor *dvanc* in the,treatment of musculc*kstelal
oarcomas. Thr*
objectives of extr*mity rec*nstruction afl*r cnc*logi* rgsectidn in-oiLde pr*viding skeletal stability,
adequate
wound coverase to allaw sarly subsequent xdiuvant therrlpy, optimising the aesthetlc *utcoms
and pro**rvation
of functional capability r,trith early rolurn t* functior:. Flere w* ers p'"*$&Rting a case of a S0 year
aged male
person with shondro$arosma ol the righi proxirnal femur, A limh-spnring
radicat resection of the proximal
'vfemurperformed for* large eh*ndrosar*oma, f*llowed
hy rqconstru*tion wilh a n'lorJulan s*gnnental, proximap
femur tumour

prosth**i*.

.t -Kay words:

:

Bone tumour, megaprosthesig, rcconstruetion

tntroduetion:
Chondresarsqma$ are a h*terog*n*ous group of
malignant bone lumours. The secohd most e*mmon
bone malignancy affecting adulto. ?ho proxinral femur
is a common sile fcr primary sarcomas anc! is the
*18%
involvemsnt
ali
chondrosarecnla$. This tumour is not responsive to
chemotherapy CIr rTdi*tion. $urgery is the only
treatmentopticn, in which Ssperecnt of cases, results
a amputation. There **r o*ila.1* p*rcent chance
-'n
*iimb
salvage is po**ible.?he incr*dible effsrts of *
*' ieam of surgeons wno operated for mo;e than g intense
'r hours, SAVED THE LtMBlt

site of

for

of

lnstead of anputating the linrb with a lar,g* tumor cf
proximalfemur, A fimb*sp*ring radical reseeticn wao
pedormed , {o}lowed by recon*trr.rcfi*nwith a modufar,
seg m*nta l, praximal-fenru r turnour pro*thesio.The
palient was abie to w*lk with a*sistance two w**ks
after surgery.

Caee Repcrt:
A 50yr Malo presentod witlr gradually increaeing pain
arld swelting inthe upperthigh ov*ra perlod of 4year*

r*:lriction c;i mlvemt: nts erl th* hip i:.rnd urrabie to
walk withctt sLrppr:fi Hacnralok:oic:rl and bioch*nieal
lnvestigatrons wore withir noi-r'nal iinrits lnilial
as$essm*rl nnd Ciagnosis will': .,y RAy, MRl, USG,
l-IRCT & Ecne 13ilpsy ccnlirnreci it to be a
chondrl*arcoma glaeie il wilh no sprr:illi to screencrj
parts of borly. Patienl wil$ Co!nselled {nr risks ancJ
r,vr'lh

con:plications of l-rnnc turlolr r,:xci$ror: r:f right femur
wi1h, reer.:nslluction with tumor prnsthesis rnay neeei
acetai:ulurrt reci:r't$lluctior-r, If llrnoLr involving
nourovrletlet strr_rcli:r*,sr:ft [isti:e rnvolvement nray
nocd to unclc.rgi a hip disarrlrculation or a hin<iqua*er
lrpLrtatir;rr.Pationt unrJerwenl anrna$$ excision of
proxirnul 'llllrd r:f femur alor:g with lunrour tissue witir
adeq;ate nrargin iollowed i:y r*construction with a

modular, sugmental, 1.;roxirlal-femur tumour
proslh*sis. Grr:ss pathology. A very large tumolr with
appri:xinrtl* si:e of 1Sx20 cm. "l"he ciiondrosarcor.na
inflltratod the heac.{ ar.;ri greal*r trochanter ol the femur,
*t well as ths proximal shnlt. Aeictitionally, it
eJcmernstrateri corlical break wiilr a mocieralely sizeci
*xl,raossoor"rs sofl tissue cornporrent. Bir:psy

Lifeline. XXVIll. 20,l5

ri:l! *.?1ed

histopalhr:logieal exarnineli0n
eh*ndrosarcom& gred* lI'

early return ta function,
Linrb salvage is r*c*mntended onty if:

o*,1

w"

o

t:,

;::.i*

outsCIrne and prettslvation of funciionaIcapabllity with

:,

Ths ability to aohievs ad*quate margins is not

eornpromised. An ndequate nrargin is one that would
resuit in aR acr:e6:tably l*w ra*e *f toeat recurrence of
t!r* ttim**r. tf ths surgeoR is unabFe to achieve
adequate margins it his endeavoxrto r*lvagethe limb

lhon an amputation !s Preferrod.

i.lii

rii!:

A very largc

tumnur wittl
approxinral*
ciee of 1Sx?S
uttt

" The oalvagod iinrb wili provide funetion $uperior to
ihatoff*rsel by a prosthetic timb aft*r an amputation' A
desensate *alvag*d {inrb with inadequate nnot*rs
d*feats the very purp*$e of linnb satvag*, which aim*
at improving the p*tient'x quality of tife.
Bataneing these lwo opposing goals can often be *
l"{ercxloan *halienge, osp*ciaily in patient* wilh large
tumqrs" Kxwaguchi's ccncept of "barrier offcet$" ha$

hetped siJrgeon$ beltsr undemtand evalualicn of
4?lrough conventionally
margi,ns of resectlern'
qr:antitative param*lers were used to define rese*tion
mar"gino Kawaguchi eonvert*d anato mieal structures
against tunror invasion
{any tissu* th*t has r*sistance
sueh s* *tuscle faseta, joint capsule, t€ndon' tendon
sheath, *pineurium, vascuiar sheath, and ioint
nartila$e) into definitive thicknes* of normal tis*ue and

i')i,t,i,ri-,& frr.tst C)lf, - RaYi

0lx*ussion:
Chonelrosareoma

in g*neral is r*sistant

to

ehemotherapy, tadio th*rapy and ar* r*roly used in
ths treatment. $urgicalexeisi*n i* the only treatment
*f choie*" Foroqua$ar and hindquarter emputatians
*re nol unc*mnron for large proximat tinrb
tumourc.Amput*tion n* l*ng*r ramains the only option
to achieve local contr*l in malignant bone ar:d *sft
tissue tumours *f the extremity' Function preserving
altarnative* in thesCI l*sions have new beeome the
norm without ocmpr*mising the ovoratl disease

surviv*l and have resuited ln a doeumonted
improvomenl in overall quatity cf life of patient*
conrpared to those with an ampu{aiian.1 Varicus
stlldie have confirnnsd that llnnb *alvag* is superior
t* arnputaticn in presorving fun*tion"?"Th* *b"leetives
of extremity r*tonstruction aftcr onc*logi* ro*sction
include providing sketetal stabitity where nece$$ary,
*dequnte wound eovar&gol optimizing the aesthetic

&,nr*rri

t-ifeline. xxvll|, 2CI15

elae*ified th*m as eilhar a thick barrier or a thin barri*r.
Far purpoces of margin evaluatlon a thick barrierwas
a
cqulivalent of 3 em thickne*s of nonmal tissue and

joint
thin barrier: w*s considered to be ? cm' lntact
casilage was equival*nt af S cm thicknoss sf norrnal
tissue. By considoring bar:rier effects trqnslated into
sonorsts distanca eqr*ivalents, c*cologie*liy *afo
$ursery ean be ptannecl ai sites where barrierc exist
by usinq margins less than those rnandated by truo
physical dis{ance.
Though, lt remains aur endeavor to offer limb salvage
to ntajority of aur patients certain adver*e factots oflen
placed
rnake these surgeries msfs esmpleN' Foorty

biopsy lncisi*ns, meior vascutar involvement,
sncasernent of a major motor nsrve, preoperative
infccttcn and inadequate rnetors af{er rosection ars
hurdles that may need t* be overcorne using th*
advan*es ln mierosurgical techniques thal offer the
ability to transfer motors, graft nerves and vessels and

_5

\
lrr:v!dt-: ac*qlalo soil ijssrJr_l *yen
nll*i. exlonsiva
res?ction$ of overlying skin, tttltsclss,
and

I

neurova$eular $truOtuf&$^

$

ln the pre*ent case, Limb_salvage $urgsry
c*n*isted
of intenttonal nnarginai *xcisi*n, praservi*g
imporlant
structures such as maj*r n&urslla$cular
bunqiles,
terdons, and liganrente. The ostoctorny p{ane,
30 nrrn
distalfr*m the primary turnour was oonfirrned
b*s*s
on lv?Rl of pali*nt*. The oper*tiv* procedure
cqnsi*t*d

of three phasos: tun.,or resection,

skeiotai

reconstruction and soft tis*ue rec*n*truction.
Suring
the operation, th* team freod ths tumour
errbedded
adjacent to eriticalstruetures s*eh em ths nerves,
blood
vessels and salvaged the feg. The surgiealpro*oe{ure
was dono wilh strory emphx*i* on dissection
and
mobifizati*n of the ilsurov&$eurar bundr*.
we fur0.:*r
, emphasize multiplc rnusclc attaehnr*nts , which ars
used to *llow r:ptimal fxneti*n an$ tc
esver the
prosthesis with soft tf*sr".le to rninimize
*omplleations.
$triking the right balanee between adequate reseetion,

proc*dure of choirc thereby providing
ex*eltent
funeticn anel psyclralcgieat benefits resulting
in an
overall improvement in qu*lity o{ lifo outeorne.

But if adequale nrarqins eannot be achieued
then
itlndqua*erarrputetion should be dcne tc aehiev*
long
term surviv*I.
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while yet retaining or reconstructing tiesue for
acceptable function and casnresis is a difficult
task

and complication* are nct unsornmon6,. A
customizod

pr*sthetic reconstru*tion with a melallie,
modular,
segmental tumor pro*thesis & thq musele
around
the hip was then reconslrueted and attaehsd to
the prosthesis.
Concluslon: The aim of the $ursery is to improve
the
survival rate. lf foeal elearance c&n be *chl*ved
with
adequate margins *rcn limb sparing surgery
witlr
customized pro$th*tie reeonstruction rernains
ths
'it
t
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Prevention of mortality associated with hip fractures in elderly
A review ardcle

Sameer Haveri, RSJatti, B B Putti, D R IGle
Department of Omhopaedics, KIE, UniversirytJ N Medical College and Dr Prabhakar Kore Hospital
6. MRC, Belagavi. India

Abstract:
As the number of aged patients presenting with hip fractures is on a steadyrise
[1], the substantial mortality
associated with this fracture must continue to be an area of scrutiny and improvement. While
some dismiss
the high mortality as an inevitable consequence of the co morbidities inherent in the originat
injury and the
patient popL{lation, data s uggest that at 2 years post-hip fracture, suryivors'risks
have regressed significa ntly
and'ln fact, feturn to the same mortality risk as the non-fracture population
[2]. This indicates that the risk of
death is largely created specifically by the hip fracture and its treatment per se rather
than the co morbidities
of the hip fracture popu lation,and offers scope for the potentiat reduction of these causes
of death if we can
identify andmanage them appropriately. At a time when the incidence of hip fracture
worldwide is on a steady
rise, this review considers why and how these older patients die, and whether
our d eveloping guidelines and
coptinuing research is ad equately addressing these causes of death.

lteywords: Hip Fracture, Mortality, older People, proximal Femoral Fracture, postoperative
lntroduction:
Hip fracture contributes to both morbidity and mortality
in the elderly. The demographics of world populations

are set to change, with more elderly living in developing
countries, and it has been estimated that by 2050 half
of hip fractures will occur in Asia. (l) With rising life
expectancy throughout the globe, the number of elderly
individuals is increasing in every geographicalregion,

and it is estimated that the incidence of hip fracture
will rise from 1.66 million in 1990 to 6.26 million by
2050. (2)

f"-a mortality of this presentation is slgnificant-with

dft$estimated excess 30 day rnortality of between 7
and 10Yo, an excess 1 year mortality of between 1g%
and 35% (3).
rgical management of hip fractu res-encompassing
dynamic hip screw fixation, hemiarthroplasty, or total
Su

hip replacement-is the mainstay of treatment.

Extensive analysis has been undertaken as to the
causes of 30 day mortality and 1 year mortality after
hip fracture surgery and further investigation has led
to identification of the factors that place people at

A.*r.r*
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significantly higher risks. An autopsy-based review of
people who died within 1 year of hip fracture surgery
in 1995 indicated that pneumonia, cardiac failure,
myocardial infarction and pulmonary embolism (pE)
were the principal causes of death (4). Other less
common causes of mortality such as wound infection,
urinary tract infection, gastrointestinal bleed and stroke
made up the remainder (5).

What Causes Death post-Hip Fracture?
ln the immediate post-operative phase, cardiac
complications peak at 2 days, while pneumonia and
PE peaked in the second week after injury and these
complications significanfly impact the in-hospital
mortality (4). ldentifying risk factors and interventions
appropriate for these and other causes of post_hip
fracture mortality will be the key to reducing their
impact.

Cardiac Gauses

of Death and fargetej

lnterventions
Cardio vascular disease is one of the most common
co-morbid conditions in hip fracture patients as well
as the most common cause of postoperative mortality.
Silberef a/. showed thatwhile acute mortality is related

1--

:

to patient characteristics, later deaths are more
closely related to hospital characteristics such as
prompt cardiac treatment provision (6). Preoperative troponin T measurement has value
identifying patients at higher risk of myocardial
infarction and can predict cardiac complications in hip
fracture patients, while postoperative analysis of
troponin I further correlate with further increased
mortality (6). Some research on prevention of perioperative cardiac mortality has focused on modulating
sympathetic response with the peri-operative use of
3-blockers (7). Furthermore, epidural analgesia may
exert a favourable effect on the stress response and
pre-operative epidural analgesia specifically, was
associated with fewer pre-operative cardiac events in
hip fracture patients who had orwere at risk of having
coronary artery disease, in a randomised trial though
event rate was low in this small study (10).
New onset post-operative heart failure is a significant
cause of mortality from hip fracture [5]. Age above

90yrs, male sex, and a history of cardiovascular
disease were ail significant risks for developing postoperative heart failure (6). ln patients who developed
post-operative heart failure, mortality was 65% at 30
days and 92% at 1 year (5). Some groups have called
for routine echocardiogram in all hip fracture patients
pre-operatively-a potentially considerable resource
burden which might also delay timely surgery though
it may allow these high risk patients to be identified on
admission (8). No clinical trials have addressed the
overall benefits of this approach.

Respiratory Causes of Death and Targeted
lnterventions
Pneumonia iS an early and often remediable factor in
post-operative mortality. Male sex, chronic obstructive
pulmonary disease, enteral steroid use and greater

age'were all important risk factors for developing a
chest infection after surgery for hip fracture (S), and
those with multiple risk factors were significanfly more
atrisk.Mortality from pneumonia was significantty less
when surgery was performed within 24h of admission
(e).

\ Cochrane review of regionalanaesfhesia

for hip

'ractures showed regiona! anaesthesia to be

associated with significantly decreased morta

month ( 6.9%) (10). Physio_therapy-driven lu
expansion techniquessuch deep- breath i ng exercises
and incentivised spirometry which have had success
in reducinq mortality in abdominal surgery should be

given significant evaluation in proximal femoral
fractures. Consideration could also be given to whether
prophylactic antibiotics might be extended to provide
cover for pneumonia in particularly high risk patients.
A Cochrane Review of 21 studies suggested that

prophylactic preoperative antibiotics reduced
respiratory infections as well as wound infections.
However this would need to be balanced against
Clostridium difficile diarrhoea risk and selection of
antibiotic resistance and warrants further study on risU
benefit ratio.
Patients with hip fractures are at inordinately high risk

for the development of venous thromboembolism
(VTE)and massive PE was the faurth highest cause
of post-hip fracture moftality(4, 5). Advanced age,
surgical delay and prolonged surgery contribute
significantly. Randomised controiled triats (RCTs)
have bhown that in the absence of WE prophylaxis,
total and proximal deep vein thrombosis pVD rates
are approximately 50% and 27% respectively, butwith
modern treatment strategies, the incidence can be
reduced fo as low as 1%. The benefit of early
ambulation to prevent WE further justifies aggressive
surgical intervention. A systematic review of five clinical

trials of mechanical prophylaxis of VTE post-hip
fracture concluded that although the rate of DW was
reduced with these devices, all the studies were small,
and there is nb evidence that they protect against fatat
PE or reduce overall mortality (12). At present, most
major organisaticns advocate at least 28 days of post.

operative chemical prophylaxis,

unless

contraindicated (1). The most recent Cochrane review
of VTE prophylaxis for hip fracture includes 31 trials
and unfractionated heparin and LMWH were shown

to be protective against VTE without increasing
bleeding risk- However, some confusion reigns over
whether reduction of DW risk does actually correlate
with reduction of fatalPE, orwhetherwe'rb measuring
the wrong outcomes in many of these analyses. ln
particular, no form of heparin has been proven to

H Lifeline, XXVlll, 2015
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-, .it against fatal PE and the Cochrane review
-ommends additional research for comparison for
that outcome (15). The effectof anaesthesia on
vasodilation in surgicalpatients has been investigated
iwith reference to DWipE risk. Comparison between
general and regional techniques, with additional
venous distension resulting from the use of muscle
relaxants, was analysed through a recent large
ESCORTE study which indicated that the incidence
oMTE was similarforgeneral and spinat anaesthesia
(12).

Other Factors Associated with lncreased lllortality
Risk Post-Hip Fracture
Men are at high risk post-operative complications
such as wellas mortality, and this is consistent in most
published series (S, 1S). This emphasises the need
for prompt post-operative evaluation of medical
complications and treatment of co morbid conditions
i' the male hip fracture patient.
A BMI of 20 orless increases the risk of death including
a recently published study identifying underweight
patients to be at increased risk of ddveloping an

adverse cardiac event after hip fracture.

Correspondingly, nutritional intervention reduced post_
operative complications and mortality after 4 months

C

L

in one study but post-operative complications were
not accounted for in mortality analysis, limiting the
conclusion (13).
Aharonoff showed that whire individuar comorbidities
increased modalifi the cumulative effect of multiple
comorbidities had a more significant effect on mortarity
(14).

l)^{nentia, or cognitive decline as well as functional

iir4'rairment increase the risk of death in a statisticaily
significant manner (15).Delirium is highly prevalent
post-hip fracture and is associated with poor
outcomes
following hip fracture surgery (16). Haloperidol was
shown to reduce delirium risk in one study but a more
recent failed to show any benefit from this or from use

including high potassium, low haemoglobin and

low
albumin-could be pr.edictably associated with
an
increased risk of mortality (17). Most markedly,
elevated creatinine on admission had a 3_fold
increased risk of mortality in this patient setting
indicating that focus on coincident acute kidney injury
or optimising renar function in the context of chronic
renal disease may also be necessary to improvehip
fracture related mortality.

Which Hospital Settings lncrease the Risk of
Death Post-Hip Fracture?
Patients vrith hip fracture should undergo surgery
as
quickly as possible with a view to reduced rates
of
post-operative complications and reduced mo(ality
(9). Howevel for individuat patients, this needs
to bb
balanced with the risks of not optimising medical
comorbidities. A systematic review concluded that

operative delay beyond 4gh after admission may
increase the odds of 30 day all-cause mortality by 41%
and of one year all-cause mortality by 32o/r, despite
adjustment for pre-operative comorbidities that may
delay surgery (9).

However, reduced nursing staffing levels are
associated with increased in-hospital mortality in the
hip fracture patient setting (1g). A further large cohort
study indicated that higher quality care defined by
meeting specific quality of care criteria(systematic
pain assessment, nutritionalcare etc.) rvas associated

with substantially lowered 30 day mortality(19)
indicating that in-hospitar adjustments can stiil arter

the large mortality associated with hip fracture.
lnterestingly,management led by a medical team
versus that fed by an orthopaedic team does not alter
mortality though early geriatric medical intervention
was effective at reducing in-hospital mortality (20).

Current Guidelines in Hip Fracture Management
Recently developed National lnstitute of Clinical
Excellence (NICE) guideline on hip fracture care

identifiedearly surgery (within 4gh), regional

of a specific clinicat tool to detect delirium early

anaesthesia, optimal analgesia (including nerve
blockade), surgeon experience, choice of surgical

A recent study investigating the association of routine
blood markers with postoperative mortality in hip
fracture indicated that routine admission blood tests

approaches and implants, and optimal rehabilitation,

following admission (20).

A^*'.
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as priorities in treatment (21). Corr:ectible
comorbidities were identified by them as volume

depletion, electrolyte imbalance, anaemia,

.

O pe

anticoagulation, uncontrolled diabetes, uncontrolled
heart failure, arrhythmia or ischemia and acute chest
infection.
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Lisfrancs Fracture l)islocation
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A rare case report
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Abstract:
Lisfrancs Fracture dislocation often goes missedleading to numerous complications. Almost 20% cases remain
unrecognised (1). We are presenting a rare case of Lisfrancs fracture dislocation and its management. lnjuries

of the tarsometatarsal articulation encompass a widespectrum ranging from mild sprains or subge
subluxationsto widely displaced debilitating injuries (3).

Keywords: Lisfrancs Fracture dislocation, Wagner distractor, open reduction internal fixation

,

Case Report:
24-yarrold.malepresented with' pain and swelling of
rhe left footfollowing injury. Radiographic evaluation
,evidenced Lisfrancs fracture Dislocation.

. Surgical Procedure:
Closed reduction was attempted initiallywhich was
unsuccessfulland was followed by open reduction.lt
was difficult to manually attain reduction and thus
same was done using an ex-fix. Two 2.5mm Schanz
pins were passed in the fifth metatarsal base and two
pins in the'calcaneum on
the lateral side. Same
was done on the medial
side with two 2.5mm
Schanz pins were

passed in the first

, gnetatarsal base and two
1
fins in the calcaneum

i\

.

Wagner distractor device
was then applied and
distraction was done. B/k
slab was applied.

ln the 2'd stage of the surgery

2nd MetaTarsal (MT) base
was fixed to Medial & middle cuneiforms with a 6 holed

mini dental plate and 4 screws (2). CC screws were
passed fixing the 3d MT with the lateral and middle
cuneiforms. Cuboid bone was fixed with a mini dental
plate & screws achieving reduction at the 5th MT to
lateral cuneiform. A Cannulated Cancellous screw
was passed from l.tMTto the medialcuneiforms bone
to achieve a rigid fixation.
Results: The patient regained normal gait and returned
to work and his previous physical activity levelwithout
any complication.

Discussion:This report highlights the necessity of the
need for externalfixation to achieve reduction followed

by open reduction. We advocate this approach to
achieve reduction in such rare injuries although the
gold standard technique remains to be closed
reduction with percutaneous screwfixation in early and
reducible cases (4).
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Bilateral Sacro-Iliac Joint Dislocation with Fracture
Diastasis of Pubic Symphysis
A Case Report
Q

^
R.B.Uppin, Dr. fuavind H', SaumyaAgarwal, Anikit Shah

India
Departmenr of Orthopaedics, KLE University'sJ.N. Medical College and Dr. Prabahakar Kore Hospital &MRC, Belagavi'

Abstract:

' '
I ,

Bilateral Sacro-lliac Joint Dislocation with Fracture Diastasis of Pubic Symphysis is a rare occurrence and
proper treatment is required for early mobilization. There seem to be paucity in the literature about this type
of fracture dislocation. Pelvic fractures are usually caused by high energy trauma and are associated with
high morbidity and mortality. The patient with instability of the posterior pelvic ring and disruption of the pubic
symphysis is a challenging problem for orthopedic surgeons. We report a same case who has been
operated 1 year back and implants were removed and patient is performing routine activities wellwithout
any complications. The aim of sophisticated reconstruction of the pelvis is the prevention of deformity and
good functional outcome.

Keywords:
Bitateral Sacro-lliac Joint Dislocation, Fracture Diastasis of Pubic Symphysis, Anterior ring, Posterior ring,
lmplant

lntroduction :
Fractures of tfre adult pelvis, exclusive of the
acetabulum, generally are either stable fractures
resulting from low energy trauma such as falls in
elderly patients, or fractures caused by high energy
trauma that result in significant morbidity and mortalityl.
Pelvic fractures represent approximately 3 percent of
i:!

.

,.

.,1

ts

skeletal injuries. Overall mortality from pelvic fractures
ranges from 5 to 16 percent, with the rate for unstable
pelvic fractures approximately 8 percent2. The
management of disruption of the pelvic ring is complex
and controversial. Surgicalfixation of the pelvic ring is
divided into anterior and posterior ring injuries3. lnjuries
of the anterior ring are best treated by open reduction
and internalfixation. Injuries to the posterior ring include
disruptions to the sacroiliac ligament, sacralfractures
and iliac fractures (in isolation or
combination).Disruptions to the sacroiliac ligament
can be managed by closed reduction and

percutaneous screw fixation.The indications for
A

^&*Lttn

Lifeline, xxvlll, zor s

reduction and fixation are the presence of instability
and/or deformity. The techniques exist for both open
and closed reductions, the main difficulty lies in
achieving anatomic restoration of the pelvis. The twohole plate technique appears to be quite acceptable
for maintaining reduction of the diastasis and therefore

can be used to manage most anteroposterior
compression injuriesa. However, this fixation method
must be supplemented with some form of posterior
stabilization to maintain pelvic ring reduction.

{3r
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Fracture Fixation

InA High Risk Padent
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Abstract:
One of the most common fractures in geriatric age group are the ones around the hip joint increasing
the
morbidity and mortality of the patients. 87 year old female patient admitted with lntertrochanteric
fracture-and
hypetensionlwith co-morbidities such as Diabetes mellitus, Dementia and Coronary artery
disease. After

stabilizing the patient in the intensive care unit, patient was operated after 7 days. post
uneventft.rl.

-

-

-

operative period was

Keywords: !ntertrochanteric fractures, Erderly, co-morbidities, mortality

{}
lntroduction

:

Fracture involving the Neck of femur is a debilitating
condition occurring most commonly in the geriatric
age group. Operating on such patients is like a double
edged sword. lf they are treated conservatively, the
patient will be bed ridden and complications occur

which are far worse than operating on such patients
with co - morbidities. Here we are presenting a
successfully treated one such case of a patient with
intertrochanteric fracture of the femuf.

Hip fracture is a common in;ury in the elderly

'

and inability to walk after a fall. The patient was
disoriented and on examination, it was noted that she
was in hypotension. Efforts to stabilize the patient were
going on and Xrays of the chest and pelvis were taken

in the casuatty. Xrays revealed lntertrochanteric
fracture of the right femur and the patient was admitted

in lCU. Medical team was taking care of

the
management of hypotension and inotropes were
started. She was in the ICU for one week. As the
condition improved, her inotropes were tapered. The

associated with significant morbidity and mortality.
lncidence increases with age, and 75%of hipfractures
ccur in women (1) (2). About S0o/o of patients who

phvsician noticed changes in her ECG arfd a
cardiology review was asked regarding fitness for
surgery. ECHO was done and they reported a risk of
15Yc intra - op or post - op Ml. The patient and her

lived independently before sustaining a hip fracture are
unable to regain their independent lifestyle (3-S). 5 to
12% of hip fracture patients discharged after surgery

attenders were explained about all the risks and they
gave consent for surgery. Closed reduction and
internal fixation with proximal femur nail was done.

were readmitted to the hospitalwithin 6 weeks
[6]. The
social and economic costs on patients, their families,
and society at large are vast.

Case Report:
87 year old female patient presented to our emergency

Post-operative period was uneventfut. physician
orders were followed prompfly. DW prophylaxis was
given and physiotherapywas started beforethe patient
got discharged and after 6 weeks post op period the
patient is walking with the help of a walker.
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department with complaints of pain in right lower limb
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Introduction
Epilepsy is a common and foremost health
problem worldwide. It may follow a chronic course
and needs long term treatment. The quality of life
and functioning of the patients are significantly
affected by epilepsy. Psychiatric disorders are
frequently associated with epilepsy which further
compromises the quality of life, functioning as well
as increase the burden of care. The most
unfortunate thing in this context is under recognition
of psychiatric disorders in epilepsy. Anxiety
disorders are very frequently underdiagnosed which
result in delay in intervention.
Stress is increasing everywhere and likely to
increase further in the coming days. The stress
related disorders and anxiety disorders are also
predicted to increase further. There is always a
pressure for performance, irrespective of the health
status. The performance expectation from patients
with epilepsy is likely to increase the anxiety and
appr ehension in these patients. Hence this
understudied field needs to be understood and
researched in detail.
Mental Health Perspectives of epilepsy
Psychiatric co-morbidities are commonly
encountered in patients of epilepsy and the other
way round epilepsy is also frequently reported in
patients with psychiatric disorders1. Psychiatric comorbidities are common in both in pediatric
population (includes adolescents) and adult as well
as elderly population.2
Psychiatric manifestation is reported as an

adverse sequel in patients of epilepsy as frequently
as 50 to 60%.3 Among the psychiatric complications
of epilepsy, anxiety disorders, depression and
psychotic disorders are more common.3,4 Personality
disorders are also reported in patients with epilepsy,
but they are relatively less common.5
Mood disorders in epilepsy are common but
they usually manifest in an uncommon way, being
intermittent, pleomorphic and going beyond the
clinical diagnostic criteria.6 Depression is frequently
associated with temporal lobe epilepsy and more
common in treatment refractory cases. 7,8 The
frequency and severity of depressive symptoms are
higher in interictal depression of temporal lobe
epilepsy with dominant (left) hemispheric
involvement.9 In a study on Japanese population,
Matsuura et al found mental retardation to be the
primary risk factor for development of psychotic
disorder in patients with epilepsy4. Fiest et al had
conducted a systematic review and meta-analysis
of depression in epilepsy and found that depression
has strong association with epilepsy.11 Association
of depression in epilepsy can be explained on the
basis of the bio-psycho-social model:12
 Biological
o Endocrine related effects of seizure
o Metabolic effects of seizure
o Adverse effects of antiepileptic drugs
 Psychological
o Personality factors
o Individual’s perception and attitude
towards epilepsy and its treatment
 Social

Delhi Psychiatry Journal 2015; 18:(1) © Delhi Psychiatric Society
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Stigma attached to epilepsy
Psychosocial support
Burden of treatment
Employment related issues
Compromised quality of life due to
epilepsy
The pathophysiologic mechanism of epilepsy is
also responsible for the pathogenesis of depression,
thereby explaining the close association of these two
disorders. 12 The manifestation of depression in
epilepsy can be in the form of major depressive
disorder or dysthymia or atypical depression.9,12 The
shared or common pathophysiologic mechanism
possibly explains the dysthymia like presentation in
epilepsy. The common antiepileptic medications that
attribute to depressive symptoms in epilepsy are –
Vigabatrin, Tiagabine, Phenobarbital and Topiramate.12,13 Phenytoin, carbamazepine, oxcarbazepine,
pregabalin, gabapentin, sodium valproate, lamotrigine
and ethosuximide are associated with low risk of
depression.13 The antiepileptic medications that is
effective in treating the depression in epilepsy is
Lamotrigine.12 Valproate also has a positive effect
on depressive mood symptoms in epilepsy as
monotherapy.12 Preliminary data is suggestive of
advantageous role of antiepileptic drugs –
levitracetam, oxcarbazepine, tiagabine, felbamate
and gabapentin against depression in epilepsy,
however further study required in this area. 12,13
Depression associated with antiepileptic medication
use can be explained by13–
 Cortical inhibition (due to potentiation of
GABA mediated inhibitory activity)
 Forced normalization
 Nutritional deficiency (folic acid deficiency)
 Interaction among different antiepileptic
drugs
Patients of epilepsy with past history or family
history of depression are at higher risk, hence need
careful monitoring during antiepileptic therapy.13
Presence of structural brain lesions also carry a
higher risk for antiepileptic mediated depression.13
In females with epilepsy, postpartum depression is
more frequently reported.14,15
Typical personality changes reported in persons
with epilepsy is known as Gastaut-Geschwind
syndrome. 16 Gastaut-Geschwind syndrome is
characterized by circumstantial speech (overelaborative), hyposexuality and intense emotional
o
o
o
o
o

8

APRIL 2015

turmoil.16 Sexual dysfunction is commonly seen in
patients with epilepsy.17 Hyposexuality is the most
common form of sexual dysfunction and can be
explained due to epilepsy itself or the use of
antiepileptic medications.17
Persons with epilepsy and associated brain
lesions have greater psychiatric co-morbidity as
compared to those without brain lesion.2 Epilepsy
syndromes affecting the Sylvian and Rolandic
regions, Juvenile Myoclonic Epilepsy (JME),
Childhood Absence Epilepsy (CAE) and Temporal
Lobe Epilepsy (TLE) are commonly associated with
psychiatric manifestations like – depression,
psychosis, attention deficit hyperkinetic disorder,
conduct disorder and aggressive behavior.2,18-21,22
Schizophrenia like psychotic manifestations may be
seen in the interictal periods, which can be a form
of severe interictal dysphoric disorder and surgical
removal of the epileptogenic focus may be beneficial
for interictal psychosis.23
Psychiatric co-morbidities are also commonly
reported in children and adolescents with epilepsy,
the frequency of this co-morbid association being
approximately 40 – 50%.24 The common co-morbid
psychiatric disorders in children and adolescents with
epilepsy are – anxiety disorders, depression,
psychotic disorders, attention deficit hyperkinetic
disorder (ADHD) and disruptive disorder. 20,24-26
Inattentive subtype of ADHD is common in children
and adolescents with epilepsy, and the risk factors
being severe seizures, family dysfunction and
damage of the central nervous system.25 In pediatric
population, epilepsy causes impairment of cognitive
abilities which may leads to scholastic difficulties
and poor academic achievements.2 Cognitive deficits
in epilepsy also results as the adverse event of
antiepileptic medications, the older antiepileptic drugs
(e.g: Phenobarbitone, Phenytoin, Valproic acid and
Carbamazepine) being more commonly responsible
than the newer antiepileptic drugs (e.g: Oxcarbazepine, Lamotrigine, Vigabatrin, Levitracetam,
Zonisamide, Tiagabineetc). 27 Psychiatric manifestations due to use of antiepileptic drugs are mostly
behavioral problems, followed by mood disorder and
rarely psychosis.28
Epilepsy syndromes affecting the Sylvian and
Rolandic regions, Juvenile Myoclonic Epilepsy
(JME), Childhood Absence Epilepsy (CAE) and
Temporal Lobe Epilepsy (TLE) are associated with

Delhi Psychiatry Journal 2015; 18:(1) © Delhi Psychiatric Society
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involvement of major cognitive domains. 2,29-33
Attention is the most frequently involved cognitive
domain in these epilepsy syndromes.2,29-33 Cognitive
impairment is more commonly seen in early onset
epilepsy in comparison to late onset epilepsy. 2
Pediatric patients with Rolandic epilepsy present with
poor quality of sleep along with behavioral problems
in the form of anxiety, depression, inattention and
aggressive behavior when the seizure is not
adequately controlled.34
Suicide has been increasingly reported in
patients with epilepsy.35,36 As per the available data,
the risk of suicide is five times higher in patients
suffering from epilepsy in comparison to healthy
general population and the risk of suicide is 25 times
higher, if the patient suffers from complex partial
seizure or temporal lobe epilepsy. 37 Blumeret al
(2002), in their study concluded that suppression of
seizure in epilepsy have psychotoxic effect (due to
forced normalization) which plays a vital role in the
causation of suicide. Suicide in epilepsy is commonly
reported in:35,36
• Long standing epilepsy with good control
of seizures
• Interictal dysphoric episodes with or without
psychotic symptoms
• Postictal depression
• Early onset of seizures
• Temporal lobe epilepsy (TLE)
• Severe seizures
• Recent control of seizures
• Presence of psychiatric co-morbidities
Psychiatric complications are also associated
with epilepsy surgery in patients of chronic epilepsy;
however absence of seizure after epilepsy surgery
is a predictor of good clinical outcome.38 Use of
antiepileptic drugs increases the risk of suicide in
patients of epilepsy, however it is not so when used
for additional indications other than epilepsy.6,39 Comorbid psychiatric illnesses in epilepsy are poor
prognostic factors in terms of disease outcome,
quality of life as well as treatment responsiveness.1
Selective Serotonin Reuptake Inhibitors (SSRIs)
are the drug of choice and can be safely used for
management of depression in epilepsy but
fluvoxamine should be avoided as it interferes with
the metabolism of antiepileptic drugs through hepatic
CYP 450 enzyme system.2,40-41 Thomé-Souza et al
(2007), in their study found that SSRIs namely

sertraline and fluoxetine as safe pharmacological
agents for management of depression in epilepsy.42
Psychotherapies, par ticular ly cognitive
behavioral therapy is beneficial for management of
depression in epilepsy.2,43
Antipsychotics are used in the treatment of
psychosis in epilepsy. Clozapine lowers the seizure
threshold, hence requires careful monitoring.2
Management of psychiatric co-morbidities in
patients with epilepsy needs a multidisciplinary
approach.44 Timely recognition of symptoms by the
primary care physician and collaborative approach
towards management gives a better outcome.
Major biological correlates of psychiatric
disorders in epilepsy
Temporal lobe involvement in temporal lobe
epilepsy is a strong neurobiological correlate of
depression.2,45 Cognitive deficits are also related to
temporal lobe involvement, particularly the
hippocampal involvement.2,46 Other brain areas that
are responsible for cognitive disturbance in patients
of epilepsy are:2,46
• Frontal lobe
• Parietal lobe
• Occipital lobe
• Cerebellum
• Corpus callosum47
• Subcortical structures
Hippocampal atrophy is associated with
depression in patients of temporal lobe epilepsy and
the degree and severity of depression also dependent
on the extent of hippocampal atrophy.2,45,48 Studies
also suggest that the psychopathology in TLE is
multifactorial and not exclusively related to temporal
lobe involvement or biased by the laterality. 49,50
Hence further research is warranted in this area.
Volume of Amygdala is found to be higher in
psychosis associated with temporal lobe epilepsy.2,51
Mood disorders associated with temporal lobe
epilepsy correlate with the cingulum, orbito-frontal
cortex, subcortical areas as well as brainstem.2,52-54
Amygdala is an important center for emotional
processing associated with anxiety disorders and
depression as well as temporal lobe epilepsy.55 The
basolateral nucleus of amygdala has central role in
epileptogenesis in temporal lobe epilepsy through the
mechanism of dysregulation of GABAergic
transmission.55
Association of anxiety disorder and epilepsy

Delhi Psychiatry Journal 2015; 18:(1) © Delhi Psychiatric Society
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Anxiety disorders in epilepsy are twice more
common than population without epilepsy as
revealed from studies.56 Sometimes anxiety, even
feelings like panic can be the clinical presentation
of epilepsy.57 Anxiety disorders in patients of epilepsy
are understudied.3 The cause of anxiety disorders
in epilepsy can be summarized as of3 :
• Neurobiological origin
• Psychosocial origin
• Iatrogenic origin (drug induced or as a
sequel of epilepsy surgery)
• Combination of the above factors
Serotonin neurotransmission dysregulation is
commonly seen in epilepsy.8 The neurotransmitter
serotonin is responsible for the affective regulation
and its dysregulation results in depression and
anxiety disorders. 8 Hence, anxiety disorders are
commonly seen in the course of epilepsy. In children,
even in adults with epilepsy, there exists fear and
apprehension in anticipation of a future episode of
seizure which might attributes to the anxiety
symptoms.58,59 During the episode of seizure, the
individual loses control over his body and is unable
to do the desired action. This may also trigger the
anxiety response.60 Anxiety in epilepsy can be an
ictal or peri-ictal or Interictal phenomenon and is
less studied than mood disorder in epilepsy. 14
Sometimes, intense anxiety can be a part of aura.14
Kalscheuer et al (2009) in their study found
the association of balanced chromosomal
translocation disrupting the collybistin gene on
chromosome Xq11 and another point of disruption
on chromosome 18q11 with epilepsy, anxiety,
aggression and mental retardation.61
Kessler et al (2012) mentioned the co-morbid
association of anxiety disorders (Panic disorder),
substance use disorder, conduct disorder as well as
post-traumatic stress disorder (PTSD) in patients
of epilepsy, in National Co-morbidity Survey
Replication (NCS-R) in US.62 This study also gives
the message that association of psychiatric comorbidities adds to the burden of epilepsy.62 In a
recent study, Vicentic et al (2013) found that the
functional disability due to anxiety in patients with
extratemporal epilepsy was maximum and was
minimum in generalized epilepsies. 58 Anxiety
disorder in epilepsy can be an ictal, interictal or
postictal phenomenon or it may exist as a comorbidity alongwith epilepsy. 56,63 Many factors
10
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increase the vulnerability for anxiety disorder in
epilepsy. This can be specified as – neurobiological
factors, psychosocial factors and iatrogenic factors.63
Presence of anxiety and depression in patients of
epilepsy significantly affects the quality of life, as
found in the study of Kwan et al (2009).64 Anxiety
is also a predictor of functional outcome in patients
with epilepsy. Patients with extratemporal epilepsy
have more functional disability related to anxiety
symptoms, than those with generalized epilepsy.58
Rai et al (2012), in a population study in United
Kingdom, found the association between spectrum
of anxiety disorders like – generalized anxiety
disorder, social phobia, agoraphobia etc. in patients
with epilepsy.65 Kotov AS (2013), in their study on
patients with epilepsy found that anxiety and
depressive features are commonly observed in
patients suffering from epilepsy.66 In this study, subclinical and clinical anxiety symptoms were reported
in approximately 13 % and 26% of total patients
respectively.66 Similarly co-morbid subclinical and
clinical depressive symptoms are reported in 14 %
and 13% of total patients respectively.66 Co-morbid
anxiety and depressive symptoms in patients with
epilepsy, adversely affects the quality of life.66,67
Rabin et al (2013), in their study on pediatric
population with epilepsy found – obsessive
compulsive disorder, specific phobia, agoraphobia,
panic disorder, separation anxiety disorder and other
anxiety disorders as co-morbid anxiety disorders.68
In children and adolescents suffering from epilepsy,
anxiety symptoms are commonly reported.69 SavePédebos et al (2013), in their study found that,
parental anxiety related to epilepsy did not affect
the anxiety symptoms of children and adolescents
suffering from epilepsy.69 Poor social competence
has been reported in children suffering from
epilepsy.70 Vega et al (2011), in his study on childhood
absence seizure disorder found that anxiety was a
prominent impairing symptom, usually manifested
in the form of nervousness and thought rumination.71
Children with epilepsy, often have behavioral
problems which may be either triggered or intensified
with antiepileptic medications.72 Ekinci et al (2009),
in their study found that depression and anxiety in
children and adolescents with epilepsy as risk factor
for suicide and poor quality of life.73
Management of anxiety disorders in epilepsy
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Management of anxiety disorders in epilepsy is
always a challenge as some of the medications used
for the treatment of anxiety disorders increase the
risk of seizure by either decreasing the seizure
threshold or by interfering with the metabolism of
antiepileptic drugs through the enzyme system.56,74
Bondarenko and Kissin (2012) in their study on
patients with partial epilepsy and comorbid depression
and anxiety disorders found that pregabalin and
antidepressant (sertraline) combination with antiepileptic drugs (AEDs) have superior efficacy and
safety over antidepressant (sertraline) alone with
AEDs. 75 Similarly, Maschio et al (2012), found
adjuvant pregabalin to be effective in controlling
seizure and anxiety in their study on patients with
brain tumor related epilepsy.76 Brandt et al (2013),
in their study found pregabalin to be an effective
pharmaco-therapeutic agent for management of
focal epilepsy with co-morbid anxiety disorder.67
Selective Serotonin Reuptake Inhibitors (SSRIs)
are the treatment of choice of anxiety disorders and
depression in epilepsy as these have little effect on
the neuronal excitability unlike the tricyclic
antidepressants and bupropion which lower seizure
threshold. 77 Serotonin Norepinephrine Reuptake
Inhibitors (SNRIs) are also safe for use in epilepsy
with co-morbid anxiety and depression.77 However,
the impact of long term use of these antidepressants
on genesis of seizure is a matter of concern.77 In a
recent pilot study, Blocher et al (2013) assessed the
feasibility of computer-assisted Cognitive behavior
therapy (CBT) for management of anxiety disorders
in children with epilepsy and found CBT to be a
safe and effective modality of non-pharmacological
management.78 As coexisting depression and anxiety
with epilepsy increases the risk of suicide, the
consulting physician should be careful enough to
identify these risk factors and appropr iate
intervention is also warranted for the prevention of
suicide.73,79 SSRIs are preferred pharmacological
agents for the treatment of panic disorder, phobia,
post-traumatic stress disorder and obsessive
compulsive disorder.80 Pregabalin is the first line
agent for management of generalized anxiety
disorder.80 Combination of pharmacological agent
with psychotherapy (particularly Cognitive Behavior
Therapy) is recommended both in acute as well as
maintenance phase of panic disorder.80 Among the
SSRIs, sertraline, paroxetine and even escitalopram

are considered safe due to minimal interaction with
antiepileptic drugs.80 Antiepileptic drug – Lamotrigine
is also found to have beneficial effect in treating
anxiety symptoms associated with epilepsy.81
Conclusion
Anxiety disorders in epilepsy often go
undiagnosed and hence untreated.80 Co-existence
of mood disorders along with anxiety disorders might
be also responsible for the under-diagnosis. 80
Anxiety disorders in epilepsy attribute to poor quality
of life.56 Identification of anxiety disorder in pediatric
population with epilepsy is always a challenge.56
Anxiety is considered as an indicator of poor quality
of life in patients of epilepsy.82 Timely identification
and appropriate intervention of anxiety disorder in
epilepsy improves the quality of life.82 Therefore,
physicians treating epilepsy need to be aware of
the psychiatric co-morbidities associated with
epilepsy. The physician should be able to identify
the co-morbid anxiety disorders and liaising with
mental health professionals will be beneficial. In
several patients of epilepsy, antiepileptic drugs
attribute to the psychiatric manifestations; however
it does not mean that antiepileptic drugs need to be
stopped.36 The focus should be on proper selection
of antiepileptic drugs after assessing the risk and
benefits.36 Coping skills needed to adapt effectively
with epilepsy is often lacking in many patients; this
too needs to be improved in order to improve the
quality of life.83
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ABSTRACT
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Background: Psychological disorders can have a direct impact
on family functioning. Family dysfunction is an indirect factor
leading to the relapse of psychological disorders. Literature on
family dysfunction in anxiety disorder is limited. Role of family
and its functioning in obsessive-compulsive disorder (OCD) may
help in better understanding of the role of social factors in OCD.
Aim: The aim was to compare family functions in patients with
OCD and compare with controls. Materials and Methods: The
sample included 30 cases and 30 age and sex-matched controls.
The patients were diagnosed as having OCD using ICD-10 DCR
criteria. Yale-Brown Obsessive Compulsive Scale was used
to assess the severity of OCD among patients. General Health
Questionnaire was used as screening instruments for psychiatric
disorder among the control population. Family function was
assessed in cases and control using the Family Interaction
Patterns Schedule (FIPS). Statistical analysis was performed
using SPSS software. Results: Obsessive compulsive disorder
patients in comparison controls had significantly increased
total FIPS score (P = 0.001). Conclusion: Families with OCD
are more significantly impaired in multiple domains of family
dynamics than families without member suffering from OCD.
It is, therefore, essential that family-based structure effective
assessment be sought in the psychosocial management of OCD.
Keywords: Anxiety disorder, family function, obsessive
compulsive disorder

Introduction
Obsessive compulsive disorder (OCD) is a common kind
of anxiety disorder with different clinical manifestations,
course and outcome. The lifetime prevalence of OCD is
1-3% Lennertz et al.[1] Psychosocial studies on OCD have
found an increased risk of family dysfunction with family
members experiencing the blame, social stigma and
guilt Shafran et al.,[2] Tynes et al.[3] Family dynamics like
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pathological ways of parenting, frequent family hassles
and poor family outlines have been contributing factors in
the etiology of OCD and may have impact on the clinical
course of the illness Alonso et al.,[4] Piacentini et al.[5] Few
clinical studies have found pathological stress and a higher
incidence of psychological disorders in the families of
OCD Ramos-Cerqueira et al.[6] Few studies have provided
compelling evidence that families are also pathologically
involved with OCD patient Hibbs et al.[7] Shafran et al.[2]
found that around 67% of spouses, 17% of parents and
16% of children, sibling or others are involved themselves
into patient OCD symptoms. Families of patients with
OCD are often noted to be having few boundaries, poor
limit setting and quite often, they avoid conflict in order
to maintain peace in the family. This in turn increases the
stress on the family as well as on the patient. A study by
Van Noppen et al.[8] found that OCD may worsen family
functioning.
There is little knowledge with respect to:
1. Evidence of family dynamics in OCD population in terms
of reinforcement, social support, role, communication,
cohesion and leadership.
2. Comparative studies on family functioning in OCD
among Indian population.

Address for correspondence:
Dr. Sateesh R. Koujalgi, Department of Psychiatry, KLE University’s J. N. Medical College, Nehru Nagar, Belgaum - 590 010, Karnataka, India.
E-mail: sati_ya@yahoo.com
290

Medical Journal of Dr. D.Y. Patil University | May-June 2015 | Vol 8 | Issue 3

[Downloaded free from http://www.mjdrdypu.org on Friday, November 6, 2020, IP: 182.48.231.222]
Koujalgi, et al.: Family functioning in patients with OCD

To address these issues current study was designed to
compare the family functioning in patients with OCD and
normal control.

Reinforcement

Materials and Methods

Cohesiveness

The study sample included key caregivers of 30 patients
with OCD and 30 age and sex-matched normal individual
in control group between the age of 18-60 years who gave
informed consent were taken up for the study. Purposive
sampling method was used in this study. The samples
were collected from psychiatry outpatient department.
The patients had to fulfil the criteria for OCD as per the
ICD-10 DCR criteria. The control group was assessed for
psychiatric disorders using General Health Questionnaire
and individual with any psychiatric disorder were
excluded.
A semi-structured proforma was prepared for this study,
which included registration number, age, sex, education,
marital status, domicile, mother tongue, type of family,
occupation and family income. Each patient was
assessed for severity of OCD with Yale-Brown Obsessive
Compulsive Scale. Goodman et al.[9] To measure the quality
of family functioning each key caregiver of OCD patient
was administered Family Interaction Pattern Scale (FIPS)
Bhatti et al.[10] and the same was administered to normal
control key caregivers cohort. The scale has 106 items
under 6 domains, reinforcement, social support, role,
communication, cohesion and leadership. It measures
against 4-point scale from always to never. The scale
device indicates that only caregivers to complete the
questionnaires and not a patient. The higher the score
shows dysfunction in that sub domains. The scale has
the ability to effectively measure family dysfunction
in different psychiatric disorder groups, e.g., families
of hysterical, alcoholics and depressive disorders and
established its inter-rater reliability and test-retest
reliability.[10] The FIPS has six subscales.
Leadership
A family takes a decision through consensus for the growth
of the family system.
Communication
It is a process through which the family system communicates
their feelings, emotions and personal views.
Roles
Socio-culturally approved tasks to be performed by family
system, according to their age and sex.
Medical Journal of Dr. D.Y. Patil University | May-June 2015 | Vol 8 | Issue 3

Process adopted by the family system to enable the members
to design desirable behavior.

Process adopted by the family system for mutual trust and
interpersonal reciprocal relationship.
Social support
Social support system is a process to generate and maintains
an internal and external social milieu for existence and
growth of the family system. These six subscales exhibit
family dynamics.
Statistical analysis was carried out using SPSS version
13 software. T-test was used to assess the difference between
two groups and P < 0.05 was considered as statistically
significant.

Results
Sociodemographic details and descriptive profile of OCD
cohort were published in other article (Indian Journal of
Psychological Medicine 2014; 36 pp 138-41). The details
of the family functioning among groups are described
in Table 1. Family functioning was assessed in both the
groups using FIPS. The mean score of reinforcement in
patient with OCD was 24.63 ± 4.84 and in the control
group was 16.90 ± 1.18 with P = 0.001. The mean score of
social support in patient with OCD was 26.36 ± 6.85 and
control cohort had 16.56 ± 1.30 with P < 0.001. The mean
score of role in patient with OCD was 63.73 ± 13.07 and
control cohort had 41.83 ± 2.27 with P = 0.001. The mean
score of communication in patient with OCD was 65.50 ±
12.13 and control group had 45.33 ± 1.86 with P < 0.001.
The mean scores of cohesion in patient with OCD 39.00 ±
7.95 and control group had 22.50 ± 1.33 with P < 0.001.
The mean score of leadership in patient with OCD was
43.43 ± 8.07 and control cohort had 29.33 ± 1.09 with
P < 0.001. The overall mean FIPS scores were 263.43 ± 43.06
Table 1: Details of family function among two groups
Variables
Reinforcement
Social support
Role
Communication
Cohesion
Leadership
Total

OCD group
Mean ± SD
24.633±4.845
26.366±6.850
63.733±13.077
65.500±12.136
39.000±7.956
43.433±8.075
263.433±43.061

Control group
Mean ± SD
16.900±1.184
16.566±1.304
41.833±2.275
45.333±1.863
22.500±1.137
29.333±1.093
172.600±5.696

t

P

8.491
7.697
9.036
8.996
11.244
9.476
11.454

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

OCD: Obsessive compulsive disorder, SD: Standard deviation
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and 172.60 ± 5.69 for OCD cohort and control cohort
respectively with P < 0.001.

Discussion
This was a case — control study to find out the level of
family functioning among OCD patient in comparison
to normal controls. Our results show that the families of
patients with OCD group experience considerable family
dysfunction in the areas of reinforcement, social support,
role, communication, cohesion and leadership.
The FIPS was used to assess family functioning in both
cohorts. Mean scores of reinforcement, social support,
role, communication, cohesion, leadership and total FIPS
were significantly more inpatient with OCD (P = 0.001 for
all seven areas). Study indicates family dynamics seems to
have significant family pathology. One possible reason for
the differences in the area of reinforcement could be parents
of OCD group may induce more discipline measures and
subsequently produces excessive positive reinforcement
for a behavior by assuming that they may have better
control over symptoms. A study by Steketee and Pruyn,[11]
provides compelling evidence that 30-40% of parents of
OCD patients would be having subclinical obsessive and
compulsive symptoms and obsessive-compulsive personality
traits. These traits and symptoms may reinforce the patient’s
symptoms in OCD.
Due to waxing and waning course of the illness, OCD
group may restrict themselves with respect to manipulation
of internal and external social milieu. Even formal and
informal relationship may be hampered which may cause
poor social support. An epidemiological study done by a
Cassel,[12] indicated that the social support has a significant
effect on health and wellbeing of the OCD patients. Social
support is perceived at three levels, primary, secondary, and
tertiary. The primary social support covers mainly family,
key caregivers; secondary social support includes friends,
neighbors and relatives, and third domain covers voluntary
and government agencies or religious organizations.
Jikun and Xudong[13] conducted a similar study involving
caregivers of patients with OCD and control families. The
findings suggested that OCD had substantial impairment
in perceived social support. The prime thing that evolved
from this research was that the unhealthy range of family
and dysfunctional family exist in the patient with OCD,
and it has a definite impact on the caregivers and can be
extensive. Ramos-Cerqueira et al. in 20026] did a study that
specifically looked at the association between social support
and psychological disorder in the families of patients with
OCD. Their study found that poor social support was higher
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among relatives of OCD. They concluded that there were
significant relationships between psychological disorder
among caregivers and poor social support.
Further studies are needed in this area to find out which
aspect of social support lacks in OCD group that will be
helpful in the psychosocial management of such patients.
It is apparent from the present study that the role performance
problem may exist in OCD group that may be in the form
of either performing appropriate role or role allocation. This
could be because the presence of obsessive and compulsive
symptoms leads to distress, tension and worry in the family.
Moreover, the family members of OCD patient are frequently
involved in patient’s obsessive and compulsive behavior.
Thus, it is plausible that caregivers may experience feelings of
anger and frustration, family role conflicts and disrupt social
life. On the other hand, families may completely resist or
oppose for performing patient’s compulsive behavior. Hence,
this has a definite impact on role performance, warmth and
probably leads to disorganization within the family. The
findings of our study are in lines with the findings of earlier
studies by Van Noppen et al.[14] and Mehta[15] where they
found that poor role performance predicted worse outcome
and impact on family role.
Looking at our sample, we found that the communication
pattern in OCD families significantly differed from
normal controls. The possible reasons could be repetitive
behavior which may arrest assisting memory, inability
in decision making, and altering environmental cues
are associated with cognitive dysfunction. Indeed, due
to these reasons OCD families may not be accessible to
open communication. They may also lack nonverbal
communication, which results in psychological reactions
like feeling of loss, sadness and anxiety which suggests
critical or restricted communication. The findings of
this study are similar to the findings by Van Noppen
et al.[8] where they asserted communication dysfunction
in families with OCD patients. The study demonstrated
that cohesion was diffused in OCD group. The symptoms
may be severe and disrupt the degree of intimacy in
relationships. Thus, the patient may be held responsible
for the family pathology. Another possible explanation
may be that despite the OCD psychopathology, some
families are enmeshed in vain behavior of patients. This
shows unhealthy cohesion. Many families may become
affectionless and may reject the patient. The findings of our
study are in lines with the findings of previous studies by
Riggs et al.[16] and Van Noppen et al.[17] The last principal
area of leadership was differed in both study groups. The
reason for this finding could be that the OCD symptoms
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may diffuse the structure of decision-making process. As
the disease progresses, parents decline the self-reliance,
self-control and decision capacity of the patient. These
suggest conflict decision among family members.
Obsessive compulsive disorder may have a profound
effect on the family and impair family functioning in
several areas of family dynamics. Families of patients
with OCD reports significant impairment in family
dynamics and distress in family relationship. This is seen
both in adults and children with OCD, which accounts
60-90% of family distress. [18] Yet another study by
Geffken et al.[19] reported that the positive hope of the
family on OCD treatment may help in active problem
solving process and strengthen family social support,
but negative coping strategies may induce denial and
disengagement coping mechanism which results family
dysfunction. A study by Amir et al .[20] reported that it is
essential for the family to understand accommodating
behavior of patients with OCD. If it is misunderstood,
the family may develop a sense of guilt frustration
and disappointment. A study by Derisley et al . [21]
demonstrated family dysfunction in caregivers of OCD
patients in Chinese population. The study demonstrated
that the OCD group had significantly higher impairment
in family functioning than the control group. The
family members of OCD group experienced family
dysfunction in the dimensions of reinforcement, social
support, role, communication, cohesion and leadership
with regard to caring of OCD person. They experienced
severe psychological stress with regard to caring of the
ill person, which may precipitate family dysfunction.
They also experienced considerable guilt about not
enough having been done for the ill and the feeling
that they were the cause or contributed for the patient
illness suggesting that the presence of OCD patient in
the family increased the risk of family dysfunction.
The mean global FIPS score in OCD group was significantly
higher compared to normal cohort. It may be hypothesized
that poor coping skills and lack of knowledge about illness
leads family dysfunction. So, educating the family about
illness, providing problem-solving skills and restoring social
support will help the family to cope-up more effectively.
Thus, family dynamics may restore in a healthy way that
futile the prognosis.
The study showed that family assessment of each OCD
patient in all the phases is necessary. However, the study has
certain limitations. This is a study on small sample size and
is a short-term cross-sectional descriptive study where the
quality of family functioning in OCD patient was assessed.
Medical Journal of Dr. D.Y. Patil University | May-June 2015 | Vol 8 | Issue 3

Other caveats are caregivers were not specified like all of
them parents, spouses or relatives. It is necessary because
different sorts of key caregivers define and maintain a
different kind of the family dynamic. However yield results
similar to studies in the past. More studies on larger sample
size may gain a stronghold.

Conclusion
The present study has showed that patient with OCD
experienced considerable degree of family dysfunction. This
has important implication for management of patient with
OCD. For mental health professionals dealing with OCD, an
awareness of the nature of the problem faced by the patient
and family will help them in dealing more effectively with
the patient and his family.
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Background: The family has a significant role both in the genesis and prognosis of
obsessive-compulsive disorder (OCD). Early identification, treatment and prevention of
relapse in patients with OCD have important therapeutic and psychosocial implications.
Hence, to study and determine family factors like high expressed emotion (EE) and family
dysfunction are essential. These two factors play a significant role in the relapse and course
of OCD. Aim: The aim was to study the relationship between family function, EE and
OCD. Materials and Methods: The sample included 30 patients who were diagnosed with
OCD using International Classification of Diseases-10 Diagnostic Criteria for Research
criteria. Yale-Brown obsessive compulsive scale was used to assess the severity of OCD.
EE was assessed in cases using Family Emotional Involvement and Criticism Scale and
family function was assessed in cases using the family interaction pattern scale (FIPS).
Statistical analysis was performed using Statistical Packages for Social Science. Patient and
caregivers of the patients were assessed on self-developed socio-demographic proforma.
Pearson co-relation co-efficient test was used to study the correlation between OCD,
high EE and family dysfunction. Results: The result showed that there are significant
correlations between high EE, family dysfunction and OCD. The Pearson correlation
co-efficient between OCD and EE shows a significant correlation between the high EE
of the caregiver and OCD with P < 0.01. The Pearson correlation co-efficient between
OCD and Family Interaction Pattern Scale shows a significant correlation between the
family dysfunction of the caregiver and OCD. Conclusion: Impaired family function and
high EE in caregivers associated with OCD. Thus clinical interventions may improve the
functional abilities of the caregivers.
Key words: Family dysfunction, high expressed emotion, obsessive compulsive disorder

INTRODUCTION
Obsessive compulsive disorder (OCD) is a chronic
psychiatric illness that often causes severe limitations
in daily functioning. The lifetime prevalence of OCD is
estimated to be 1-3%.[1] The disorder is characterized by
intrusive reiterating thought or action, pervasive doubts
and ruminations, accompanied by declaration of distress
and interference with life functioning and the presence of
insight. This results a distress and social dysfunction in
patient and caregivers life.[2,3] In spite of pharmacological
Access this article online
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10.4103/0974-5009.165549

and psychosocial interventions majority of the patients
with OCD continue to experience symptoms. Many
OCD patients experience long term course, which affect
their daily living in different domains in life.[4] Family
environments like inadequate parenting, frequent family
conflicts and disorganized family have been reported as
etiological factors in OCD[5,6] and impact the course of the
illness. Few studies have also reported greater distress
and a high rate of psychiatric illness in the caregivers of
OCD patients.[7]
Patients with OCD and caregivers reports significant
family dysfunction. [8] Factors like parenting style,
family dysfunction and high expressed emotion
(EE) have been explored, especially in relation with
schizophrenia.[9] In OCD, the effects of the relationship
between the family dysfunction and high EE is unclear.
However, the studies have not looked into the multidimensional nature of correlations, the ways in which
family dysfunction and high EE and OCD interact with
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each other. In addition, few studies have had relatively
reported cognitive factors,[10,11] personality traits[12,13]
and family factors[14,15] influence OCD patient. Thus,
there is a need to identify the correlating factors that
contribute to OCD. Moreover, there is a little research
about the relationship between family dysfunction,
high EE and OCD in India. Few studies in the west
have reported that family dysfunction and high EE
have role in the course of illness. The occurrence
of OCD profoundly affects family function. Thus,
this study was designed to investigate the multidimensional correlation between the determinants
and OCD.

MATERIALS AND METHODS
The study sample included 30 patients with OCD
and 30 key caregivers of the same cohort. Purposive
sampling method was used in this study. The samples
were collected from psychiatry outpatient department
The patients fulfilling International Classification
of Diseases-10 Diagnostic Criteria for Research for
OCD between the age group of 18-60 years who gave
informed consent for study were taken up for the study.
Patients were excluded if they were found to have
organic mental disorder or other comorbid psychiatric
disorder (except for depression). The sociodemographic
data of the patients were collected using a semistructured proforma prepared for this study. Each
patient was administered with Yale-Brown obsessive
compulsive scale (Y-BOCS)[16] to assess the severity of
OCD. To study the correlation between EE and OCD,
Family Emotional Involvement (EI) and Criticism Scale
(FEICS)[17] was used.
The FEICS is a self-reporting scale to measure EE. The
FEICS has two subscales:
1. Perceived criticism (PC), and
2. Intensity of EI.
These two factors are analogous to critical comments
and emotional over involvement, the two main factors
that are measured through the Camberwell Family
Interview.[18] Cronbach’s alpha for both the subscales
was 0.74-0.82. Confirmatory factor analysis showed
that each item loaded on its proposed factor and
not with the other factor. The subscales exhibited
correlations and partial correlations with various
scales, such as the family adaptability and cohesion
evaluation scales,[19] interpersonal support evaluation
list,[20] and symptom checklist-90. The scale consists
of 14 items marked 1-5. The PC subscale score is
obtained from the total of even numbered items, and
162

the EI subscale score is obtained from the total of odd
numbered items of FEICS.
Caregivers or family members were either parents or
spouses living with the patient in the same household
and spending maximum time and effort in caring for
the patient between the age group if 20-60 years were
taken up for the study. To measure the relationship
between family function and OCD, each key caregiver
of OCD patient was administered Family Interaction
Pattern Scale (FIPS) Bhatti et al.[21] The scale has 106 items
under 6 domains, reinforcement, social support, role,
communication, cohesion, and leadership. It measures
against four-point scale from always to never. The scale
device indicates that only caregivers to complete the
questionnaires and not a patient. The higher the score
shows dysfunction in that sub domains. The scale has
the ability to effectively measure family dysfunction
in different psychiatric disorder groups, e.g., families
of hysterical, alcoholics and depressive disorders and
established its inter-rater reliability and test-retest
reliability Bhatti et al.[21] Statistical analysis was performed
using Statistical Packages for Social Sciences (SPSS)
version 17 software. Pearson correlation co-efficients test
was used to assess the correlation between OCD, high
EE and family dysfunction, P < 0.01 and P < 0.05 was
considered as statistically significant.

RESULTS
Results from the correlation analyses are shown in
Tables 1 and 2.
Table 1: Correlation between the domains of FIPS
and OCD group
Variables
Reinforcement
Social support
Role
Communication
Cohesion
Leadership
Total

Obsession
0.487**
0.389*
0.368*
0.530**
0.470**
0.640**
0.568**

Compulsion
0.468**
0.377*
0.460*
0.615**
0.389*
0.689**
0.603**

Total
0.465**
0.433*
0.481**
0.619**
0.497**
0.695**
0.642**

**Correlation is significant at the 0.01 level (two-tailed), *Correlation is
significant at the 0.05 level (two-tailed). OCD: Obsessive compulsive
disorder, FIPS: Family interaction pattern scale

Table 2: Correlation between the domains in FEICS and
OCD group
Variables
Perceived criticism
Emotional involvement
Total

Obsession
0.454*
0.440**
0.392**

Compulsion
0.363*
0.389**
0.516**

Total
0.494*
0.509**
0.587**

**Correlation is significant at the 0.01 level (two-tailed), *Correlation is
significant at the 0.05 level (two-tailed). OCD: Obsessive compulsive
disorder, FEICS: Family emotional involvement and criticism scale
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Perceived criticism

There was a significant correlation between PC and
obsession, compulsion, and total Y-BOCS score at the
0.05 level of significance?

Emotional involvement

There was a significant correlation between EI and
obsession, compulsion and total Y-BOCS score at the
0.01 level of significance.

Total

There was a significant correlation between total score
of FEICS score and obsession, compulsion and total
Y-BOCS scale the 0.01 level of significance. Patients of
OCD experienced significantly higher EE.

Reinforcement

There was a significant correlation between reinforcement
and obsession, compulsive and total Y-BOCS score at the
0.01 level of significance.

Social support

There was a significant correlation between social
support and obsession, compulsion, and total Y-BOCS
score at the 0.05 level of significance.

Role

There was a significant correlation between role and
obsession, compulsion at the 0.05 level of significance.
The role and total Y-BOCS score was significance at the
0.01 level of significance.

Communication

There was a significant correlation between
communication and obsession, compulsion, and total
Y-BOCS score at the 0.01 level of significance.

Cohesion

There was a significant correlation between cohesion
and obsession at 0.01 level of significance and between
cohesion and compulsions at the 0.05 level of significance
and between cohesion and total Y-BOCS score at the 0.01
level of significance.

Leadership

There was a significant correlation between leadership
and obsession compulsion and total Y-BOCS score at the
0.01 level of significance.

Total

There was significant correlation between total score of
Family Interaction Pattern Scale score and obsession,

compulsion and total Y-BOCS score at the 0.01 level of
significance.

DISCUSSION
Correlation between Family Emotional
Involvement and Criticism Scale and obsessive
compulsive disorder

Sociodemographic features of the study group were
published in another article. There was a significant
positive correlation between EE and obsessivecompulsive symptomatology at the 0.01 level of
significance. This is because the relatives feel that
the symptoms may be controlled by the patient. The
caregivers feel that the patient would come out of
symptoms through criticism, which actually causes the
relapse.[22] The caregivers who hold high EE and criticize
symptoms are those, who feel that symptoms are not due
to the psychological disorder, but more to the unique
patient. Even more caregivers involve themselves with
their patient behavior because they feel they are the
cause and fault for the illness. This type of emotion may
affect very strongly on patient symptoms who may try to
improve their life. The caregivers exhibit strong concern
toward the patient, but it does not necessarily mean
that this helps in the treatment. The over-involvement
causes the patient dependent on caregivers, and they feel
that they cannot act independently. Hence, expressed
emoting practice may worsen OCD. This kind of EE
makes the patient to feel helpless and ambivalent because
they do have control, as a result this may cause relapse.[23]
Emmelkamp et al.[24] stated that the problem will occur
if caregivers view OCD symptoms as a disease over
which patient has control. It appears that the caregivers
high EE and the patient’s relapse is causally interrelated.
This could be because of the failure of the family system
to take care of the patient and lack of knowledge about
mental illness and coping skills, which predispose
or precipitate in patient’s dysfunction and causes
relapse. Moreover, since the high EE is considered as an
undesirable phenomenon, then this means the families
are labeled as bad families. Most of these caregivers
might feel the high degree of frustration and anger
at home environment while handling the patient’s
symptoms. It has been proven in an acute anxiety
provoking situation person may behave stereotypically.
Such a typical unusual coping style in the natural
home environment may correlate with OC symptoms.
Moreover, our clinical observation states that caregiver
express their irritation more directly on the patient.
Emmelkamp et al.[24] reported that OCD patient relapse
due to high EE. The anger and criticism of caregivers
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have shown less benefit in psychosocial interventions.[25]
Yet another study was done by Renshaw et al.[26] reported
that caregivers who demonstrated a high level of EE
where received less benefit from behavior therapy.
Moreover, high EE is directly associated with poor course
of illness and outcome.[24,25,27]

Correlation between Family Interaction Pattern
Scale and obsessive compulsive disorder

The present study found a positive correlation between
OCD and family dysfunction in the domains of
reinforcement, social support, role, communication,
cohesion and leadership at 0.01 level of significance.
The dimensions of family function, social support,
role, communication, cohesion, reinforcement and
leadership become dysfunctional in the presence of
obsessive-compulsive symptomatology. OCD can
have an adverse effect on the family function. May
families become dysfunctional with the presence of an
OCD patient and the involvement of the family in the
symptoms. The possible reason could be the functional
impairment in patients with OCD and long term
adjustment with them OCD patient might influence the
family function. Calvocoressi et al.[28] reported that onethird of caregivers reassured the patient 3 or more times
per week, and the same ratio involved in compulsion
related behavior or took over daily living activities that
were the patients’ responsibility. When patients do
not assume responsibility, the other family members
might take responsibility, consequences of which the
caregivers may experience family dysfunction. Many
caregivers modify family function to accommodate
the patient. This is especially to manage the patients’
distress. Moreover, caregivers reported 60–90% distress
and family dysfunction.[29] The presence of OCD patient
in the family may disturb household work. The family
members are over-burdened and may become harsh
in conversation or may avoid talking with each other
without any apparent reason. Shafran et al.[30] studied
the reactions of 98 family members in which 67%
spouse or partners, 17% parents, 16% children, sibling
or others, who were volunteers and scored high on
OCD symptoms. 60% of these family members assisted
in patients rituals like checking and giving reassurance.
Only 10% of respondents did not feel any interference
by the patient. 20% of the respondents reported greater
interference. Families of OCD patients tend to have
difficulties in accommodating few boundaries, poor limit
setting and avoidance of conflict and problem. Cooper[31]
reported 75% of caregivers experienced disruption in
their lives because of the OCD patient, including loss of
personal relationship, loss of leisure time and financial
problem. They also develop rejecting attitudes towards
164

the patient and family dysfunction or family stress may
arise while trying to accommodate them. It was noticed
that there is a direct causal relationship between OCD
and family dysfunction.
The other reason may be that the caregivers may not
communicate their responsibility clearly. This causes
disengaged and resentment in communication. The
caregivers may try to control obsessive-compulsive
symptoms and correct the patients’ behavior. This creates
more confusion and distress in the family milieu. Such
caregivers may use emotion-focused coping mode than
problem solving focused mode earlier researches have
explored the family functioning in OCD and reported
that OCD induces stress on the patient and caregivers,
along with guilt, blame, and social stigma.[30,32] A study
on western sample[33] demonstrated that greater family
dysfunction and modification of routine correlated with
more severe OCD symptoms. Thus, more focus should
be given to address these issues while conducting
family intervention. Thus, it is important to include
psychoeducation to family members in all psychiatric
care centers, which may help to prevent relapse.
Another possible intervention is making home visits
and providing social support. Family self-help groups
in the community help the caregivers and the patients
to discuss about the illness and may reduce relapses
rates. It also indirectly enhances social support among
the caregivers.
The present study showed that, there is a positive
correlation between the family dysfunction, high EE and
OCD. However, our study has certain limitations. The
sample size was relatively small, and it was a hospital
based short-term cross-sectional descriptive study. The
study could have been community-based. The caregivers
economic conditions, the personality of the respondents
were not studied, which may influence the results. The
other limitation may be the caregivers were not specified
like all parents, spouses or relatives. It is necessary
because different sorts of key caregivers define and
maintain different kind of family dynamics. However,
the study results enable mental healthcare professionals
to have a better understanding about family functioning
in OCD. None the less more studies on larger sample size
may gain a stronghold.
Despite the relatively small sample size of the study,
the study has important implication for management.
Having an OCD patient the caregivers have a deleterious
effect on family functioning. Like several other
psychiatric illnesses, apart from the individual suffering
from mental illness OCD leads to family problems. Thus,
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family-based interventions can reduce the distress of the
caregivers, and may promote quality of life.

14. Ballash NG, Pemble MK, Usui WM, Buckley AF, Woodruff-Borden J. Family
functioning, perceived control, and anxiety: A mediational model. J Anxiety
Disord 2006;20:486-97.

CONCLUSION

15. Turner SM, Beidel DC, Roberson-Nay R, Tervo K. Parenting behaviors in
parents with anxiety disorders. Behav Res Ther 2003;41:541-54.

This study has tried to explore the relationship between
the family function, EEs and OCD. The study results
demonstrate a positive correlation between family
dysfunction, high EE and OCD. Thus, psychosocial
management programs must be aimed at alleviating
family dysfunction and to bring healthy EE among the
caregivers.
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FISSURES AND LOBES OF LUNG – AN
ANATOMICAL STUDY AND ITS CLINICAL
SIGNIFICANCE
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ABSTRACT
Introduction: The fissures facilitate the movement of the lobes in relation to one another, which accommodates greater distention and movement of the lobes during respiration. The fissures may be complete, incomplete or absent altogether.
Aim of the Study: To study the morphology of fissures and lobes, to note the variations, to compare them with previous studies
and to find their clinical significances.
Materials and Methods: Forty pairs of lungs obtained from formalin-fixed adult cadavers removed during routine dissection at
J. N. Medical College, Belagavi were studied. These lungs were meticulously observed for the patterns of lobes and fissures,
variations were noted and photographed.
Results: In the present study oblique fissure was absent in 10% of right lungs and 7.5% of left lungs. Incomplete horizontal fissure was seen in 52.5% of right sided lungs.
Conclusion: This study also shows that parenchymal fusion of various extents is a very common entity of oblique fissure of lung.
This implies that a variety of genetic and environmental factors might affect development of these fissures.
Key Words: Cadavers, Lobectomy, Fissure, Parenchymal fusion

INTRODUCTION
The lungs are the essential organs of respiration. Fissures
are an integral part of human lung. Right lung has 2 fissures; oblique and horizontal, dividing it into superior,
middle and inferior lobes. Left lung has only oblique fissure dividing it into superior and inferior lobes1.
The lung fissures ease the movement of the lobes, which
helps in greater distention and movement of the lobes
during respiration2. Thus, they help in a more uniform
expansion of the whole lung. The fissures may be complete, when the lobes remain held together only at the
hilum by the bronchi and pulmonary vessels, or they
may be incomplete when there are areas of parenchymal
fusion between the lobes, or, they may be absent altogether2.
In the region of an incomplete fissure, the adjacent lobes
are connected by a sizeable chunk of pulmonary tissue
as the cleft fails to reach the hilum. Parenchymal fusion

of varied extent along the floor is also found in case of
incomplete fissures3. Accessory fissures of the lung are
commonly observed in lung specimens, but are often unappreciated or misinterpreted on radiographs and computerized tomographic (CT) scans4.
Anatomically, an accessory fissure is a cleft of varying
depth lined by visceral pleura. These accessory fissures
usually occur at the boundaries of the broncho-pulmonary segments. As per Godwin, the most common accessory fissures are the inferior accessory fissure4. Radiologically an accessory fissure appears as a thin white
line, resembling the major or minor fissure, except for its
location4. A fissure appearing complete on X-ray might
be seen as an incomplete one on CT scan5.
The knowledge of anatomical variations of the lobes and
fissures of lung is important for identifying broncho-pulmonary segments and surgical resections involving individual segments.
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AIM OF THE STUDY

Table 2: (Continued)

Aim of the present study was to examine lung specimens
with respect to the morphology of fissures and lobes, to
note the variations, to compare them with previous studies and to find their clinical significances.

Fissure

Grade 1 Grade 2 G Grade 3 Grade 4

Left

Oblique

50%
(20
lungs)

30%
(12
lungs)

12.5%
(5 lungs)

7.5%
(3 lungs)

The observations regarding incidence of accessory fissures in right and left lungs are shown in table 3.

MATERIALS AND METHODS
Forty pairs of lungs obtained from formalin-fixed adult
cadavers removed during routine dissection at J. N. Medical College, Belagavi were studied. The specimens having pathological lesions, marks of previous surgery, and
those that were damaged during removal were excluded
from the study. Of the 80 lung specimens, 40 were of the
right side and 40 were of the left. These lungs were examined for the patterns of lobes and fissures. Later, variations in these lungs were observed and photographed.
The anatomical classification based on the degree of completeness of the fissures proposed by Craig and Walker6
was followed to determine the presence and completeness of fissure (table 1).
Table 1: Grading of completeness of a fissure (Craig
and Walker criteria)
Grades

Craig and Walker criteria of completeness
of a fissure

Grade 1

Complete fissure with entirely separate lobes

Grade 2

Complete visceral cleft but parenchymal fusion at the base of the fissure

Grade 3

Visceral cleft evident for part of the fissure

Grade 4

Complete fusion of the lobes with no evident
fissural line

Table 3: Incidence of accessory fissures in right and
left lungs
Lung

Right lung

Left lung

Accessory fissure

Number

Percentage

Superior accessory
fissure

1

2.5%

Inferior accessory
fissure

2

5%

Superior accessory
fissure

3

7.5%

Inferior accessory
fissure

-

-

EMBRYOLOGICAL BASIS:

In prenatal life fissures separate individual broncho-pulmonary segments. All fissures gradually get obliterated.
The fissures along the inter-lobar planes persist and give
rise to major (oblique) and minor (horizontal) fissures7.
Absence or incompleteness of a fissure could be due to
obliteration of these prenatal fissures either completely
or partially. Incomplete fissures indicate partial fusion
between lobes. Accessory fissures could be the result of
non-obliteration or persistence of the prenatal fissures.
Any variation in the morphological pattern of the fissures
indicates variations from normal pattern of development
of lung8.

DISCUSSION

RESULTS
The observations regarding incidence of oblique and
horizontal fissures are shown in table 2. Figure 1 shows
absence of horizontal fissure & grade 3 oblique fissure
in right lung. Grade 3 horizontal fissure of right lung is
seen in figure 2. Accessory fissures of lung are shown in
figure 3, 4 and 5.
Table 2: Incidence of Oblique and Horizontal fissures according to Craig and Walker’s criteria
Lung

Fissure

Grade 1 Grade 2 G Grade 3 Grade 4

Right

Oblique

30%
(12
lungs)

32.5%
(13
lungs)

27.5%
10%
(11 lungs) (4 lungs)

Horizontal 35%
(14
lungs)

32.5%
(13
lungs)

20%
(8 lungs)

9

Lung

12.5%
(5 lungs)

The present study showed that, in majority of cases the
fissures were incomplete, more on the right side than on
the left (Table 2). These findings were compared with
those of other studies as shown in table 4. Increased incidence of incomplete oblique fissures on the right side
might indicate early commencement of fusion of the prenatal fissures which may proceed further before birth,
leading to fusion along floor of the oblique fissure9.
Table 4 shows wide variability which may be due to the
regional variation. In the present study oblique fissure
was absent in 10% of right lungs and 7.5% of left lungs.
Dutta S et al9 reported absence of oblique fissure in
11.4% of right lungs and 8% of left. But Medlar EM et al
10
reported absence of oblique fissure as 4.8% and 7.3%
in specimens of right and left lungs respectively. These
results do not match with our data as oblique fissure was
absent more on the right side.
Int J Cur Res Rev | Vol 7 • Issue 3 • February 2015
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Table 4: Comparative incidence of variations of oblique and horizontal fissures.
Authors

Year

Right Lung – Oblique
fissure

Right Lung – Horizontal
fissure

Left Lung – Oblique fissure

Incomplete

Absent

Incomplete

Absent

Incomplete

Absent

Meenakshi S
et al2

2004

36.6%

-

63.3%

16.6%

46.6%

0%

Medlar EM10

1947

25.6%

4.8%

62.3%

-

10.6%

7.3%

Lukose R et
al11

1999

-

-

21%

10.5%

21%

-

Bergman RA
et al12

2010

30%

-

67%

21%

30%

-

Prakash et
al13

2010

39.3%

7.1%

50%

7.1%

35.7%

10.7%

Nene AR et
al14

2011

6%

2%

8%

14%

12%

0%

Present study

2014

60%

10%

52.5%

12.5%

42.5%

7.5%

Surgically the gradation of fissure is important. The
surgeon approaches to ligate the vessels and bronchi
through the depth of the fissure. Grade 1 oblique fissure
facilitates the approach while doing lobectomy and video
assisted thoracoscopic surgery15. But otherwise the lung
parenchyma has to be dissected to reach those structures
leading to intra-operative hemorrhage and more postoperative complications16.
On the other hand, while performing right upper lobectomy, middle lobe has the chance of undergoing torsion
if the oblique fissure is of grade 1 variety. So, preventive fixation of the middle lobe is essential to avoid this
complication17. An incomplete fissure is also a cause for
postoperative air leakage during lobectomies6.
In the present study incomplete horizontal fissure was
seen in 52.5% of right sided lungs which was comparable
with the results of study done by Prakash et al13 (50%).
The presence of fissures in normal lung enhances uniform expansion, and their position could be used as reliable landmarks in specifying lesions within the thorax, in
general, and within the lungs in particular18.
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Accessory fissures of the lung are commonly observed in
lung specimens, but are often unappreciated or misinterpreted on radiographs and CT scans. In the present study
superior accessory fissures were observed more commonly on the left side (3 specimens) than on the right
side (1 specimen). Also, in our study we found 2 inferior
accessory fissures in right sided lungs. Accessory fissures
can be mistakenly confused with areas of linear atelectasis, pleural scars, or walls of bullae4.
In patients with endobronchial lesion, an accessory fissure might alter the usual pattern of lung collapse and
pose difficulty in diagnosing a lesion and its extent.
Pneumonia in a particular lobe is contained within the
confines of the lobe by complete fissures. In patients with
incomplete fissures, pneumonia may spread to adjacent
lobes through the parenchymal continuation19.

CONCLUSION
The results of present study and its comparison with the
previous studies showed a wide range of difference in
occurrence of fissures among different populations. This
10
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implies that a variety of genetic and environmental factors might affect development of these fissures. This
study also shows that parenchymal fusion of various extents is a very common entity in oblique fissure of lung.
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Figure 5: Superior accessory fissure in the upper lobe of left
lung
Figure 3: Right lung showing superior accessory fissure

Figure 4: Right lung showing Inferior accessory fissure
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Background: AIDS epidemic is major public health emergency and young people are
bearing the main brunt of the new infection worldwide. MSM constitute a high risk
group for sexually transmitted infections including HIV in many parts of the world.
Objectives: To assess knowledge, attitude of HIV/AIDS and sexual practices among
MSM residing in city of Belgaum. Methodology: Cross sectional study was conducted
at Sweekar NGO for MSM. Based on the Sampling Procedure and inclusion Criteria
50% of MSM were selected for the study. Therefore the sample size for this study
was 416. Data collection was done using pre-designed and pre-tested questionnaire.
Results: A total of 416 MSM were interviewed by the trained peer workers. Majority
of them (27.64%) were in 25-30 years of age. Majority of them had good knowledge
of modes of transmission of HIV(90.38%), its prevention (98.09%), availability of
treatment (89.66%). 61.30% were having good knowledge of symptoms. Friend
was the first sexual partner for 67.89% participants. Half of the participants were
performing both anal and oral form sex. Conclusion: Although the knowledge of
modes of transmission, symptoms, investigations, treatment and prevention of
HIV/AIDS has been good among the MSM but prevention was not been practiced
by most. NGOs working with MSM need to organize some interventions aimed at
changing the harmful sexual practices into healthy practices.
Key words: Condom use, HIV/AIDS, homosexual, knowledge, a itude and practice

INTRODUCTION
HIV/AIDS is one of the emerging infectious diseases all over the world. It has evolved from a
mysterious illness to a global pandemic, which has infected tens of millions in >20 years.[1]
It is estimated that there are 12.63 lakh female sex workers (FSW), 3.5 lakh men who have sex with
men (MSM) with high-risk behavior and 1.86 lakh injecting drug users in India. Based on these data
unprotected sex (87.4% heterosexual and 1.3% homosexual) is the major route of HIV transmission,
followed by transmission from Parent to Child (5.4%) and use of infected blood and blood products
(1.0%).[2]
Men who have sex with men are a vulnerable population and need special attention in the fight against
the global pandemic of HIV/AIDS.[3] MSM constitute a high risk group for sexually transmitted
infections including HIV in many parts of the world. Data on MSM are not routinely collected in
India because of taboo, prohibition by law and often not recognized. Despite these restrictions MSM
are prevalent in India. A better understanding of this group is required.[3]
As per the 2007 estimate HIV prevalence in MSM in Karnataka was about 17.60%.[4] MSM population
is visible in some countries, but in India MSM are much less visible because they fear discrimination,
stigmatization (being considerable socially unacceptable) or sex between men is illegal in India like
other 85 countries. MSM are often under-represented in HIV surveillance systems and in prevention
and care programs.[5,6] To halt the epidemic of HIV/AIDS, it is necessary to understand the prevalence
of disease in MSM.[6] There are no similar studies carried out among MSM in the region of north
Karnataka. This study is aimed to find out knowledge, attitude toward HIV/AIDS and sexual practices
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among MSM. Study of this kind will help to develop strategies to
prevent the spread of HIV/AIDS among MSM.

MATERIALS AND METHODS
This was an observational descriptive study, conducted over a period
of 10 months, March-December 2011. Among all MSM of age
group 18 years to 40 years who had registered in MSM’s Sweekar —
Nongovernmental organization (NGO) at Belgaum city that is the
only NGO for MSM. About 800 members of different age groups
were registered in Sweekar NGO. Based on systematic random
sampling every alternate participant was selected; thus, the sample
size became 416. Ethical clearance was obtained from Institutional
Ethics Committee.
Predesigned, pretested structured proforma was used to collect
informations pretesting of the study proforma was carried out before
starting the main study. Necessary changes were made in proforma
based on pretesting. Information was collected on knowledge, attitude
and practices toward HIV/AIDS, its causes, modes of spread,
prevention, use of condom, etc. Information was also collected
regarding demographic and socioeconomic characteristics of the study
participants. All three peer counselors of Sweekar NGO were trained
by the investigator to collect the information required to complete the
questionnaire. Half day (3-4 h) training was given by the investigator
to the peer workers. Peer workers also obtained the written informed
consent before commencing the data collection. Information was
collected by one-to-one conversation by peer counselor and the
confidentiality was maintained.
Men aged between 18 and 40 years who were registered in Sweekar
NGO and who had sex with men within past 12 months were
included in the study. Transgender were excluded from the study.
Data were entered into Microsoft Excel and percentages were
calculated for every variable.

RESULTS
Out of 416 participants 27.64% were in 25-30 years of age.
41.59% were having their own business (pan shop, plastic utensil
shop etc.), 1.44% was unemployed (who are not involved in the
income generating activities for >6 months, but actively searching
for a job) and about 7% were students involved in MSM activity.
13.22% were illiterate (a person can be considered literate if
he/she can read and write with understanding in any language
and he/she should be above 7 years of age) and rest were literate.
More than 60% belonged to socioeconomic status classes IV and
V (as per Modified B.G Prasad classification-2010). Of the total
141 were un-married, and most of them (82.45%) belonged to
Hindu religion.
Table 1 revealed the knowledge of MSM regarding various
aspects of HIV/AIDS. Majority of them had good knowledge
of modes of transmission of HIV (90.38%), its prevention
(98.09%), curability (97.36%), availability of treatment (89.66%).
25

Table 1: Knowledge of MSM regarding various
aspects of HIV/AIDS (n = 416)
Knowledge regarding HIV/AIDS
Number (n) Percentage
Modes of transmission
Good (all correct answers)
377
90.63
Average (at least 50% correct answers)
35
8.41
Poor (<50% correct answer)
04
0.96
Knowledge of symptoms
Good (all correct answers)
255
61.30
Average (at least 50% correct answers)
86
20.67
Poor (<50% correct answer)
52
12.50
No knowledge (no answer)
23
5.53
Spread of diseases through MSM act
STD
17
4.09
HIV/AIDS
124
29.81
Both (HIV and STD)
235
56.49
Doesn’t spread
40
9.62
Laboratory investigation
Aware
414
99.52
Not aware
02
0.48
Treatment
Available
373
89.66
Not available
43
10.34
Contagiousness of HIV/AIDS
Contagious
06
1.44
Not contagious
410
98.56
Cure of disease
Can be cured
11
2.64
Cannot be cured
405
97.36
Prevention
Aware
410
98.56
Not aware
06
1.44
MSM = Men who have sex with men, STD = Sexually transmitted diseases

Laboratory investigations (99.52%), symptoms (61.30%) and
contagiousness (98.56%). However, 9.61% were not aware of the
fact that HIV and sexually transmitted diseases (STD) spread by
MSM act. The main source of information was health workers
for 42.55%
It was found from Table 2 that majority of them (97.60%) were
sympathetic towards HIV/AIDS patient and almost all were against the
removal of HIV/AIDS patient from job. 15.87% of the participants
thought that it was not necessary to know the HIV status of their new
partner. Majority of them said that MSM should be legalized.
Table 3 shows sexual practices of the study population. 56.49% of
them had multiple partners. The age at first sexual intercourse was
found to be between 10 and 15 age groups among 68% MSM. Friend
was the first sexual partner for 67.89% participants. Majority of
the married participants were not using a condom with their wives
(94.18%) and FSW (72.97%) though they were using a condom
with their male partner (99.28%). Half of the participants were
performing both anal and oral form of sexes. 52.50% had either
one or other habit.
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Table 2: Attitude of MSM towards HIV/AIDS patient
(n = 416)
Attitude
Sympathy towards HIV/AIDS patient
Sympathetic
Not sympathetic
Removal of HIV/AIDS patient from job
Should remove
Should not remove
Willingness to know the HIV status of
new partner
Wants to know
Doesn’t want to know
Marriage of HIV infected person
With infected person
With noninfected person
Should not marry
Whether to have children (n=124)
Should have children
Should not have children
Legalisation of MSM
Should be legalised
Should not be

Number (n) Percentage
406
10

97.60
2.40

02
414

0.48
99.52

350
66

84.13
15.87

121
03
292

29.09
0.72
70.19

57
67

45.97
54.03

410
06

98.56
1.44

MSM = Men who have sex with men, STD = Sexually transmitted diseases

DISCUSSION
In the present study, slightly more than the quarters were in the age
group of 25-30 years. As against this the age range of MSM was
16-65 years with a median of 27 years in Andhra Pradesh study.[7]
In the South Indian study majority of MSM were in the age group
of 18-24 years; highest being from Maharashtra.[4] In Kolkata study,
the mean age of the participants was 22.1 years.[5] The Hong Kong
study revealed that majority of the participants (43%) were below
30 years.[6] It appeared that the age group of 20-25 years is the most
common age for MSM behavior. Perhaps this age group is not aware
of hazards of MSM act.
In the present study majority of the participants 173 (41.59%) were
having their own business, About 33.89% were engaged in various
kinds of work involving daily wages. Thus, the majority of people
were from the category where in every day brings out challenging
situation with respect to income and other comforts of life forcing
the individual to go for alternative modes of getting pleasure. Almost
7% MSM were students. As against this; in Kolkata study almost 3
times of the study population were students.[8] At the tender age of
teenage, the students are exposing themselves to abnormal sexual
behavior without realizing the risks involved in it. In Mumbai study,
34% were skilled and 22% unskilled laborers.[8] In Kolkata study
22.2% were drivers, 11.1% were businessmen, and 15.7% were
professionals.[5] In our study, 1.44% were unemployed. As against
this in Kolkata study more than double (4.6%) were unemployed.[5]
Kolkata being metropolitan city majority were migrants.
In our study, majority of them (90.38%) were literate among whom
145 (34.86%) studied up to college or above. It was noted that 40

Table 3: Sexual practices of MSM (n = 416)
Sexual practices
Sexual partners
More than one
Single/one
Age at first sexual act
Below 10
10-15
15-20
20 and above
First sexual partner
Friend
Neighbor
Family member
Strangers
Others
Sexual activity
Oral
Anal
Both
Habits
No habit
Smoking
Alcohol consumption
Guthakha
Tobacco chewing
Multiple habits
Condom users
By married MSM with
FSW (n=37)
With wife (n=275)
MSM with FSW (n=78)
With male partner (n=416)

Number (n)

Percentage

235
181

56.49
43.51

19
284
109
4

4.57
68.27
26.20
0.96

282
22
62
21
29

67.79
5.29
14.90
5.05
6.97

58
129
229

13.94
31.01
55.05

Users
10

156
5
70
16
19
150
Nonusers
27

37.50
1.20
16.83
3.85
4.57
36.06
Users Nonusers
27.03
72.97

16
19
413

259
59
3

5.82
24.36
99.28

94.18
75.64
0.72

MSM = Men who have sex with men, FSW = Female sex workers

(9.62%) participants were illiterates. Similar results were found in the
study conducted in four states of South India with literates being
77.9% in Andhra Pradesh, 90.9% in Maharashtra, 85.9% in Tamil
Nadu, and 78.2% in Karnataka.[4] In Kolkata study 13.9% were
illiterate and 1/4th of MSM had completed secondary school.[5] As
per Sri Lankan study 1.8% never attended school, whereas 7.9%
were graduate.[9]
In the present study, >60% were from lower socioeconomic group
(class IV [43.51%] and class V [20.91%]). These results are similar
to Kolkata study where majority of the participants were from lower
socioeconomic group.[5]
In our study, 141 (33.89%) participants were unmarried and 275
(66.11%) were married to a woman. It appears that the sexual behavior
that was inculcated during teenage has continued after marriage of a
man with a woman. This bisexual behavior of MSM will expose the
married female partner to great risk of HIV/AIDS. In Andhra Pradesh
study, 2.3% were currently married to a man in a private ceremony
although marriage amongst same sex is not legally recognized in India.
In this study, 3.7% were previously married to a man. Six percent were
currently living with a male sex partner. About 41% were currently
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married to a woman. Almost 5% were separated/divorced from
woman and 1.3% were widowed.[7] In Sri Lanka study majority of the
(60.3%) respondents were unmarried, whereas 9.3% were divorced
and 6.3% of respondents were staying with male partners.[9]
In the present study, majority (90.63%) of the participants had good
knowledge about modes of transmission of HIV/AIDS. In Sri
Lanka study 75% of MSM were aware of the modes of transmission
of HIV/AIDS;[9] in Vietnam study, it was 77%[10] and in China study
it was 86.6%.[11]
In our study, good knowledge of symptoms of HIV/AIDS was seen
among 61.30% participants. Although this was comparable with the
figure of Karnataka (67.3%) it was low when compared with figures
of other states like Andhra Pradesh, Maharashtra, Tamil Nadu where
the figures ranged from 98.1% to 99.7%.[4] In China study also the
results were similar to that of our (59.7%).[12]
About 56.49% MSM believed that MSM act spreads HIV, as well
as other STDs, 4% believed that it spreads only STDs, and 29.81%
believed that it spreads only HIV/AIDS. South Indian study revealed
similar results.[4] Ninety percent of MSM of this study were aware
of availability of treatment of HIV/AIDS. All of them were aware
that it is available in a civil hospital. As opposite to this the South
Indian study revealed that the knowledge of availability of treatment
was very low ranging from 6% to 18%.[4]
Almost all participants of our study believed that HIV/
AIDS is not a contagious disease while 97.36% believed that
there is no cure for HIV/AIDS. Ninety-nine percent of the
participants believed that HIV/AIDS can be prevented. These
were comparable with the results of South Indian study.[4] In Sri
Lanka study, 85% believed that the use of the condom prevents
HIV/AIDS.[9] Health workers have been the main source of
information regarding HIV/AIDS for 42.55% MSM in the
present study. Other sources have been television, friends and
newspapers In order to make an effective source of information
regarding HIV/AIDS it is necessary to strengthen the mass
media like television to play an important role with respect
to prevention of HIV/AIDS., However in Sri Lankan study
newspapers (80%) and handbills (68.8%) were the major sources
of information. [9] and in Mumbai study the main source of
information was television (33%), followed by doctors (33%).[8]
Almost 98% of MSM were sympathetic towards HIV/AIDS patient.
Almost all were against the removal of HIV/AIDS patient from
job. About 16% felt that there was no need of knowing the HIV
status of their new partner 70% participants were of the attitude that
HIV-infected person should not marry. About 46% of participants
felt that HIV patient should have children. Majority of participants
believed that MSM should be legalized (98.56%). Similar findings
were observed in Sri Lanka study.[9]
In the present study, majority (68.27%) had the first MSM act in
the age group of 10-15 years whereas in Kolkata study it was in
27

the age group of 15-19 years.[5] There have been some participants
having first MSM act even before 10 years in our study as well as
in Kolkata study[5] highlighting the importance of sex education to
primary school children. Mass media, especially television may be
playing an important role for children <15 years to become curios
regarding sexual activity. The South Indian study also revealed that
majority of the MSM had first sexual contact during the adolescent
period.[4] In our study friend has been a partner in almost 67% of
participants. Family member, neighbor and even stranger has been
a partner for remaining. These results are consistent with the results
of Kolkata study.[5]
In our study 18.75%, MSM visited FSWs. As opposite to this in
Mumbai study more than the double (44%) of the MSM were
visiting FSW.[7]
In Andhra Pradesh study, one-fourth had anal sex without a condom
and 84% during vaginal sex also.[7] In Kolkata study, only 15% were
using a condom during vaginal sex and 6% during anal sex.[5] The low
rate of condom use in this study was because of the fact that half of
them felt that there is no need to use condom if the sexual partner
was extremely attractive and if partner was clean and hygienic. The
other reason was that anal sex is for fun. Hence condom should not
be used.[5] In China study, the use of a condom with MSM varied
between 39.2% and 65.2%.[12] In Beijing study 27.6% participants
were always using a condom during vaginal and 36.4% during anal
intercourse with women in the past 6 months, 40.1% MSM were
always using a condom during active and 36.4% during receptive
anal sex with men.[7] In Vietnam study, 67% MSM had ever used
a condom, but only 32% used during their last sexual encounter.
Forty percent MSM used condom at their last anal sex. Among
those who had vaginal sex 56% used a condom. Condom use with
clients during anal sex was higher but not consistent, with 42%
usually or always using condoms, 33% sometimes using condoms,
and 25% never using.[10] Sri Lanka study revealed that 6.1% MSM
used condom every time and 5.9% never used during insertive anal
sex while 6.6% were using a condom every time, 42.4% sometimes
and 13.4% never used condom during receptive anal sex.[9]
In the present study, majority of (55.05%) the participants practiced
both anal and oral sexual activity with their partner while 31%
participants practiced only anal sexual activity. Majority of them
(87.26%) were involved in bisexual activity while 12.74% were
involved in homosexual activity. Majority of the participants had
multiple sexual partners (56.49%) highest being eight partners while
43.51% had single sexual partner. In Kolkata study the most common
sexual act was receptive anal sex (83.3%) followed by vaginal sex,
oral sex and insertive anal sex. Seven percent were practicing both
insertive and receptive form of sex. The study population mostly
had multiple partners with 58.2% having >1 partner in the last 1
month. Even in 5.6% of the cases, the number of partners in the
last 1 month was alarmingly high in the order of six or more.[8]
In Andhra Pradesh study, 63.7% had anal sex with a man. About
45% had anal sex with >1 different man.[7] In Zhejiang Province
Study, 43.7% had multiple male sex partners, and half of them used
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condom every time when having anal intercourse with a man.[14] In
Sri Lanka study, 30% of MSM were practicing anal insertive sex
whereas 29.8% receptive anal sex and 36% were practicing both
insertive as well as receptive anal sex.[9]
In the present study, 1.20% participants were having the habit of
smoking. The other habits were alcohol consumption (16.83%),
Guthakha (3.85%), tobacco chewing (4.57%). Majority of them 150
(36.06%) had multiple habits. Among the alcohol drinkers majority
(85.99%) had sex under the influence of alcohol. This is in contrast
to Vietnam study where alcohol use was as high as 66%. While 15%
reported usually or always drinking alcohol and 40% sometimes
reported drinking alcohol before or during sex.[10] In Sri Lanka study
more than one-third of the men (35%) used alcohol prior to having
sex with other men. Among these, 13.3% used alcohol every time
and 63% sometimes before having sex. 30% of them were using
ganja (marijuana) and 2% were injecting drugs.[9]

3.

4.

5.

6.

7.

8.

CONCLUSION
Almost all MSM had good knowledge about the modes of
transmission, prevention, treatment, and had a positive attitude
toward the HIV patients, but the same was not true with their sexual
behavior. All had sympathy toward them. Many had >1 partner and
were bisexual. Among married men although they had knowledge
about condom they used it during the MSM act, but not with their
wives thus putting them into risk for HIV/AIDS.

10.

Nongovernmental organization needs to organize some interventional
programs aimed at changing the harmful sexual practices of MSM.
More information education and communication activities related
to preventive measures should be done in these NGOs.

12.
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11.

13.
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Abstract: Background: India is home to more than one-third of the world’s under-nourished children, according to WHO Health
statistics 2012 and 54% of deaths among under five children are due to malnutrition in developing countries. Objective: To assess the
impact of facility based dietary management on severe acute malnutrition among children aged 6 to 60 months. Materials and Methods:
The present longitudinal study was carried out among the children aged between 6 to 60 months admitted in Nutritional Rehabilitation
Centre of KLES Dr. Prabhakar Kore Hospital. Pre-designed and pre-tested questionnaire was used to collect the required information.
Paired t test was calculated to see the association. Results: Majority (80%) children were severe acute malnourished and (20%) were moderate
acute malnourished. The mean weight, height, MUAC and Hb% of children increased at the time of discharge and during follow up visits. A
statistically significant relationship was found between weight, height, MUAC and Hb% at different intervals (p<0.05). Conclusion: Nutritional
rehabilitation centre has a positive impact on the nutritional status of the children who were admitted to the hospital while after the discharge of the
children from the hospital there was a slow but steady and apparent increase in the weight, height, MUAC and Hb%.
Keywords: Nutritional Rehabilitation Centre (NRC), Severe Acute Malnutrition (SAM), Moderate Acute Malnutrition (MAM), Impact,
Children.

1. Introduction
Severe Acute Malnutrition (SAM) is defined as weight for
height less than -3SD and/or visible severe wasting and/or
edema of both feet (excluding other causes of edema), mid
arm circumference less than 11.5 cm (in infant more than 6
months of age) (Mason et al., 2005).

et al., 2008). According to National Family Health Survey
III 2005-06, 45%, 23% and 40% of children below three
years suffer from stunting, wasting and underweight
respectively (NFHS-3, 2005-06).

Poor nutrition during childhood causes severe cognitive and
physical damage. It is a violation of a child’s human right. It
has been observed that the rate of poorly nourished children
is exceptionally high among few regions and groups. Alma
Ata Declaration (1978) envisaged “Health for All” goal till
2000. A large number of women and children are suffering
from severe malnutrition, especially in developing countries
like India (Babatunde et al., 2011).

To fight with malnutrition, the collaboration of WHO and
UNICEFF developed the concept of facility based dietary
management which is accepted and adopted by the
Government of India. Under the NRHM all over India, in
March 2011, the concept of facility based dietary
management in tertiary care hospital which is named as
Nutritional rehabilitation centre (NRC), nutrition programme
was started with establishment of NRCs at district level.
Also private medical colleges and tertiary hospitals were
encouraged to join hands to attain the goal of eliminating
malnutrition (UNICEF, 2004).

Severe acute malnutrition is both a medical and social
disorder. The socio-cultural and poor economic conditions
have massive effect on health status eventually leading to
situations like malnutrition. Lack of exclusive breast feeding,
late introduction of complementary feeds, feeding diluted
feeds containing less nutrients, repeated enteric infection,
respiratory tract infections, ignorance, poverty are some of
the factors responsible for severe acute malnutrition (Sadler

As an extension of this, KLE society’s Dr. Prabhakar Kore
charitable hospital has started Nutritional Rehabilitation
Centre supported by department of Pediatrics on 14th
February 2012, which was inaugurated by Miss Linda
Wright (Secretary of National Institute of Health). The
objective of this study is to assess the impact of facility
based dietary management on severe acute malnutrition
among children aged 6 to 60 months.
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2. Materials and Methods
The present longitudinal study was carried out amongst the
Children admitted in NRC aged between 6 to 60 months and
who resided in the Belgaum district during the period of
study. The necessary data required for the study was
obtained both as primary and secondary. Accordingly,
Secondary data was collected from inpatient case sheets expast history, immunization status etc as required. Primary
data was collected by interviewing informers (mother,
father, grandmother and others) by anthropometric
measurements etc. Duration of this study was 10 months
from January 2013 to October 2013. Data collection was
done in 5 phases:
Phase 1: On the day of admission,
Phase 2: On the day of discharge,
Phase 3: 30 days after the discharge from NRC, Phase 4: 30
days after the first follow-up,
Phase 5: 30 days after the second follow-up.
Sample size calculation: 15% increased for pre post weight
As clinically significant with
α =0.05 and power of 90% (β=0.1)
n = (Zα + Zβ)2 × σ2
d2
n = (1.96 + 1.26)2 × 152
102
n = 23.3 = 25 approximated to 30 (additional 5 samples are
take to address the drop outs). The questionnaires were
designed as per the operational guidelines given by WHO on
facility based management of children with severe acute
malnutrition which consist of following sections.
Section A: Information on the first day of admission which
includes
1) Part-I: Basic information (Child information).
2) Part-II: Family information
3) Part-III: Complaints
Medical History
Immunization History
Dietary History
4) Part IV: Anthropometry and signs and symptoms
5) Part v: Systemic Examination and investigations related
6) Clinical impression of examining Doctor
7) Management.
Section B: Information on the day of discharge, which
includes
Part -1: Anthropometry and condition of child.
Part-2: Discharge instructions and services provided at NRC.
Part-3:Knowledge of mother regarding seeking medical
care.
Section C: follow-up 1/2/3. Includes
Part-1: Anthropometry
Part-2: Information given by service provider, at any followup
Part-3: Knowledge and practice of mother regarding seeking
medical care towards baby.

according to WHO standards. Depending on a child’s age
and ability to stand, measurement of child’s length or height
was taken. The weighing of baby was done about one hour
before or after a feed. As per recommended a scale with the
following features were used:
 Solidly built and durable
 Electronic (digital reading)
 Measures to a precision of 0.01 kg (10g)
 Allows tared weighing
A child’s length was measured in lying down (recumbent)
position. Height was measured with child standing upright
position. Haemoglobin (Hb%) was measured by Coulter
method (electronic cell method) at NRC and during follow
up visits it was measured by Sahlis method in PHCs. MUAC
of children was measured with the Shakir’s tape.Data related
to our study objective were recorded. Data was collected
from parents who were willing to give written consent for
their children. Children with congenital anomalies, mental
retardation and congenital heart disease were excluded from
this study. Before conducting the present study, written
permission was obtained from Medical Director, KLE’s Dr.
Prabhakar Kore Hospital, Belagavi. Ethical clearance for
this study was obtained from the Institutional Ethics
Committee of the JNMC, KLE University.
A scheduled plan was prepared to visit all the 30 participants
accordingly for 30 days gap at each follow-up (total three
follow-ups were done) with prior information to mothers or
family members, ASHA`s and ANM`s. The participants
unavailable on scheduled day were visited on the next
available day to reduce the drop-out rate. The collected data
were entered and analyzed into the SPSS software version
20. Frequency, percentage, mean and standard deviation
were calculated. Paired t test was used to determine the
association. Level of significance was considered at p<0.05.

3. Results
In the present study, more than quarters 11 (36.7%) children
belonged to the age group of 13-24 months, followed by 2536 months 9 (30%), 6-12 months 7 (23.3%) and 49-60
months 3 (10%). None of the children were from the age
group of 37-48 months. Majority 17 (56.7%) were male and
13 (43.3%) were female. Loss of appetite was the main
complaint by 22 (73.3%) of participants, followed by cough
20 (66.7%), fever 19 (63.3%) and diarrhoea, vomiting,
swelling of limbs/body were 13 (43.3%), 10 (33.3%), 7
(23.3%) respectively while urinary complaints was least
with 1 (3.3%). Vaccination coverage was seen in which,
majority 28 (93.3%) children had taken BCG and OPV all
doses. DPT all doses were found in 27 (90%) children where
as only 21 (70%) children were vaccinated with measles.
Booster dose of DPT and OPV was seen in 12 (40%).
Hepatitis-B 1 vaccination was seen in 7 (23.3%) children
while Hepatitis-B 2 and 3 were least with 6 (20%) each.
(Figure 1)

If the children weight for age, height for age and weight for
height z scores were below -3 SD then they were considered
as SAM and if the weight for height of children lies between
-3 SD to -2 SD then they were considered as MAM
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* - Significant

Figure 1: Distribution of participants according to
immunization status.
Improvement is seen in 25 (83.3%) children. (Figure 1)

The mean height of participants at admission was
71.98±15.29 cm and at the time of discharge mean height
was 72.6 ± 15.36 cm. The total mean height increase was
0.07 cm and this difference was found to be statistically
significant. Similarly the mean height at discharge was 72.06
±15.36 cm and mean height at 1st follow up was 72.32 ±
15.37 cm. The total mean height increase was 0.26 cm and
the difference was statistically significant. Mean height at
2nd and 3rd follow up also increased and the difference in
mean weight detected a significant difference. (Table 2)
Table 3: Impact of NRC on MUAC

Table 1: Impact of NRC on weight

* - Significant
* - Significant

Table 4: Impact of NRC on Hb%.

In this study the mean weight at admission was 6.27±2.15
Kg and mean weight at discharge was 6.78 ± 2.28 Kg. The
total mean weight gain was 0.51 Kg and this difference was
found to be statistically significant. The mean weight at
discharge was 6.78± 2.28 Kg and mean weight at 1st follow
up was 6.90 ± 2.29 Kg. Total gain in mean weight was 0.12
Kg and the difference was not statistically significant. Mean
weight at 1st follow up was 6.90± 2.29 Kg and mean weight
at 2nd follow up was 7.03 ± 2.33 Kg, the total mean weight
gain was 0.12 Kg while in the third follow up total mean
weight gain was 0.09 Kg. The difference between mean
weight in 2nd and 3rd follow up was not statistically
significant. (Table 1)
Table 2: Impact of NRC on height
* - Significant
Present study showed that the mean mid upper arm
circumference (MUAC) at admission was 11.07± 1.22 cm
and at the time of discharge it was 11.30±1.21 cm. The total
MUAC increase was 0.23cm and this difference was found
to be statistically significant. Mean MUAC of children also
increase in 1st, 2nd and 3rd follow up and the difference
between mean of MUAC was only significant in 1st follow
up. (Table 3)
In this study the mean Hb% at admission was 9.36± 1.84
and mean Hb% at discharge was 10.06± 1.48. The total
mean Hb% change was 0.7 and the difference was found to
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be statistically significant. Mean Hb% of children also
increase in the 1st, 2nd and 3rd follow up and the difference
between mean of Hb% was not significant. (Table 4)

children at three follow up visits. No data was available
from the resources in this regard.

5. Conclusion
4. Discussion
In this study, age distribution was seen as majority of the
participants (36.7%) were aged between 13 to 24 months.
similar to this, study conducted in Peshawar-Pakistan
showed that mean age of admission was 11.7 months and
(59.2%) were aged below 24 months (Younas et al., 2012).
Another study done in Bangladesh showed (66%) were less
than 2 years (Md Iqbal et al., 2009). Similar to this, study
done in Madhya Pradesh showed (40%) children were of
aged 13-24 months and (20%) were of aged 25-36 months
(Taneja et al., 2012).
Diarrhoea symptom was present in (80%) children followed
by pallor (70%). About (74%) children were suffering from
pallor and (11%) from dehydration (Das et al., 2011). (11%)
children were suffering from pallor (Younas et al., 2012).
Study done in Enugu showed (72.4%) children had
dehydration problem (Ubesie et al., 2012).
About (93.3%) children had received BCG vaccine and all
doses of OPV. (90%) received DPT full doses, (70%) got
measles vaccination while only (40%) received booster
doses of DPT and OPV. Less than a quarter (23%), (20%)
& (20%) children were vaccinated with HEP B 1, 2 & 3
doses respectively.
In present study, among the total number of children
attended (83.3%) were in improved condition during
discharge and (10%) of them deteriorated from initial
condition. A study done in New Delhi showed improvement
in (79.4%) children and deterioration in (11%) of children
(Bhan et al., 2003). Another study done in Enugu showed
(58.5%) of recovery rate (Ubesie et al., 2012). The mean
weight at admission and discharge were 6.27 Kg and 6.78Kg
and the difference between both was statistically significant.
Similar findings were reported in a study conducted in
Madhya Pradesh (Taneja et al., 2012).
No statistically significant association was found between
the differences of weights in all three follow-ups and
discharge. Similar results were obtained from study done in
Madhya Pradesh (Taneja et al., 2012). Also, statistically
significant associations were found between the height of
children at admission and discharge. The difference between
height in all three follow up and discharge was statistically
significant. No data was available from the resources in this
regard.
In addition to this, statistically significant associations were
found between MUAC of children at admission and
discharge. The difference between MUAC was only
significant in first follow up and no difference was found in
2nd and 3rd follow up. Similar results were obtained from a
study done in Madhya Pradesh (Taneja et al., 2012).
Statistically significant association was also found between
the Hb% of children at admission and discharge but no
statistically significant difference was found in Hb% of
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In the present study, it is evident that there is a significant
relationship between weight, height, MUAC and Hb% at
different intervals. The study also revealed that NRC has a
positive impact on the nutritional status of the children who
were admitted to the hospital.
Moreover the study
demonstrated that after the discharge of the child from the
hospital, there was a slow but steady and apparent increase
in the weight, height, MUAC and Hb% of the children as
compared to the admission and discharge period.
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Abstract: Background: Global warming has become one of the major environmental issues facing the world
today and there is distressing evidence of wide range of implications for human health. Objective: To assess the
knowledge and attitude regarding global warming among the high school students. Materials and Methods: A
community based cross-sectional study was carried out among 400 students of three different medium schools
using pretested, self administered questionnaire. Ethical clearance, informed consent and assent was taken
from the concerned authority and person. Percentage and Chi-square was applied for statistical analysis.
Results: In this study only (16.5%) of students had good knowledge about global warming while majority
(70.5%) of them had average knowledge and (13%) had poor knowledge towards the same. Majority (78.5%) of
students had average attitude towards global warming whereas (21.5%) of them had poor attitude. A
significant difference in the level of knowledge and attitude was found according to age, sex, class/grade and
different medium of school at P<0.05 but no significant difference was found with place of residence and
religion. Conclusion: Nearly three quarters of the students had average level of knowledge and attitude towards
global warming. None of the students had good attitude towards the same.
Keywords: Attitude, Global Warming, High School Students, Knowledge.

I.

Introduction

Global warming is the effect accumulated due to carbon dioxide (CO2) and water vapour (H2O) and
which insulates earth and raises atmospheric temperature of earth by preventing heat loss. It results in climatic,
environmental and seasonal changes. Global change will affect every inhabitant, every part of the environment,
natural resources and almost every aspect of our lives. 1A number of recent studies signify that the rise in the
temperature of the world and melting of the icebergs are the indications of global warming. Global warming
occurs due to green house gases which accumulate in the atmosphere because of the usage of fossil fuels,
destruction of plants and animals, rapid industrialization and urbanization . 2
There is emerging and outstanding evidence that most of the global warming is due to anthropological
causes.3 A recent report published in the Lancet has indicated that “climate change is the biggest global health
threat of the 21st century”.4
India is the second most populous and seventh largest country in the world which is bounded by the
Himalayan Mountains in the north and surrounded by Arabian Sea, the Indian Ocean and the Bay of Bengal.
With its large and growing population and an economy which is closely united to its natural resource base,
India’s population is at risk of the impacts of climate change such as changes in forest and water resources and
rise in sea level.5
In 2000 AD, World Health organization (WHO) estimated that 5.5 million DALY’s and 1,50,000
deaths was contributed to cardiovascular diseases, diarrhoea, malaria, injuries from flooding and malnutrition
which are due to the consequences of climate change even though, this excluded the problem of pollution and
changes in food production.(6,7) Therefore there is an urgent need to intervene and reduce the anthropological
contributors to global warming which demand a conscious and structured environment education.
Main purpose of environment education is to attain consciousness of all parts of the society through
positive and permanent changes of behaviours and active involvement. Environment education should be a
lifelong education, starting from the preschool stage to all the formal and public education stages.
Very few researches are done in India regarding knowledge and attitude of global warming in school
students. Hence this study was conducted to assess the knowledge and attitude regarding global warming among
the high school students.
DOI: 10.9790/0853-14467478
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II.

Materials and methods

A cross-sectional study was conducted in the three high schools of Belagavi city, Karnataka from
February 2014 to October 2014. Students of 8th, 9th and 10th class from 3 randomly selected high schools who
gave the assent were included in the study. Students who were absent during the data collection period were
excluded from the study.
Due to lack of published literature investigating knowledge and attitude levels of school students, the
present study calculated the maximum possible sample size. To achieve this, 50% prevalence (p) is considered
and was calculated by the formula n= 4pq/d2 (q=1-p). Sample size came to 400, after considering an allowable
error (d) 5%.
In Ramnagar Urban Field Practice area of JNMC, there were totally 18 Government schools, among
which 7 were high schools and 11 were primary schools. Out of the total 7 high schools, 3 schools were selected
by simple random sampling, lottery method (1 each in English, Kannada and Marathi medium). The selected
high schools were GA Kannada medium, Mahila Vidyalay English medium and Mahila Vidyalay Marathi
medium with students of 643, 339 and 479 respectively. Secondly, Proportionate based systematic random
sampling was applied to select the sample of 176, 93 and 131 from the GA Kannada medium, Mahila Vidyalay
English medium and Mahila Vidyalay Marathi medium high schools respectively to obtain desired sample of
400.
Pre designed and pre tested self administered questionnaire were used to elicit the information on
socio-demographic status, knowledge and attitude towards global warming. The questionnaire was translated
into Kannada and Marathi language from English language for collection of information from the Kannada and
Marathi medium schools.
To find out the level of knowledge and attitude all the knowledge and attitude related question were
compiled with considering the score of correct answer as 1 and wrong answer as 0. To assess knowledge and
attitude in accordance with good, average and poor, Mean score and SD of the participants were calculated.
Participants with score less than Mean score – SD was considered as poor, Mean score – SD to Mean score +
SD as average and more than Mean score + SD as good. After computing Mean score and SD, participant with
score >7.604 was considered as having good knowledge, between 3.776 to7.604 as average and <3.776 as poor.
Similarly for the attitude related question participant with score <3.217 was considered as having poor attitude
and between 3.217 to5.183 as average. None of the participant had good level of attitude towards global
warming.
Data entry and analysis was made by using Statistical Package for Social Science (SPSS) software
(Version 20.0). The results were expressed in percentages. Chi square test was applied to see the association.
Ethical clearance was obtained from Institutional Ethics Committee (IEC) of KLEU, J.N.M.C. Written informed
consent from principal of three respective schools was taken and assent from the students was obtained after
explaining about the whole study.

III.

Results

In this study 218 (54.5%) were boys and 182 (45.5%) were girls and majority of them were of age 14
years. Most of the participants 342 (85.5%) were Hindus followed by Muslims 58 (14.5%). Majority of the
participants 291 (72.75%) were from urban area followed by rural area 109 (27.25%). Almost 141 (35.25%) of
the participants were from 9th class/grade, followed by class 8th 132 (33%) and class 10th 127 (31.75%). Nearly
176 (44%) of the participants were from Kannada medium, followed by Marathi medium 131 (32.75%) and
English medium 93 (23.25%). According to modified B.G. Prasad Classification 111 (27.75%) of participants
belonged to class II, followed by class IV 87 (21.75%), class I 76 (19%), Class III 71 (17.75%) and Class V 55
(13.75%). (Table no. 1)
School (57.34%) was the major source of information regarding global warming followed by the media
(36.57%) and friends and family (6.09%). (Fig. no. 1)
There was a significant difference in the level of knowledge of student towards global warming
according to their age, sex, class/grade, different medium of school and socio-economic status at p<0.05
respectively. No significant difference was found with religion and place of residence with respect to their level
of knowledge towards global warming. (Table no. 2)
The study found that there was a statistically significant difference in the level of attitude of student
towards global warming according to their age, sex, class and different medium of school at p<0.05. No
significant difference was found with place of residence, religion and socio-economic status with respect to their
level of attitude towards global warming. (Table no. 3)
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Table no. 1: Participants by socio-demographic characteristics.
Variables

Age in years

Sex

13
14

Frequency
43
198

Percentage (%)
10.75
49.5

15

109

27.25

16

50

12.5

Male
Female

218
182

54.5
45.5

Rural

Place of residence

Class/Grade

Religion

Different medium of school

Socio-economic status

Total

109

27.25

Urban

291

72.75

8
9

132
141

33
35.25

10

127

31.75

Hindu

342

85.5

Muslim

58

14.5

English

93

23.25

Kannada

176

44

Marathi

131

32.75

Class I

76

19

Class II

111

27.75

Class III
Class IV

71
87

17.75
21.75

Class V

55

13.75

Class IV

87
400

21.75
100

Class IV

87

21.75

V
55
Fig. no.Class
1: Sources
of information regarding
global warming.
Class V

13.75

55

13.75

Table no. 2: Association between the levels of knowledge and socio-demographic variables.
Socio-demographic variables

Age in
years
Sex
Place of
residence
Religion

Class/Grade
Different
medium of
school

13
14
15
16
Male
Female
Rural
Urban
Hindu
Muslim
8
9
10
English
Kannada
Marathi

DOI: 10.9790/0853-14467478

Poor
(n=52)
13
21
8
10
37
15
13
39
45
7
28
10
14
3
27
22

Knowledge Level
Average
(n=282)
22
147
81
32
160
122
83
199
241
41
88
102
92
64
116
102

Good
(n=66)
8
30
20
8
21
45
13
53
56
10
16
29
21
26
33
7

www.iosrjournals.org

Statistical test value
2
df
P value

19.032

6

0.004*

20.078

2

<0.001*

2.710

2

0.258

0.068

2

0.966

14.373

4

0.006*

28.418¥

4

<0.001*
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Socioeconomic
status

Class I
Class II
Class III
Class IV
Class V

9
9
7
15
12

52
85
45
60
40

* = Significant at p<0.05

15
17
19
12
3

17.921¥

8

0.022*

¥ =Yates corrected chi square test

Table no. 3: Association between the levels of attitude and socio-demographic variables.
Socio-demographic Variables

Age in years

Sex
Place of
residence
Religion

Class/Grade
Different
medium of
school
Socioeconomic
status

13
14
15
16
Male
Female
Rural
Urban
Hindu
Muslim
8
9
10
English
Kannada
Marathi
Class I
Class II
Class III
Class IV
Class V

Attitude level
Poor
(n=86)
5
30
30
21
69
17
18
68
70
16
14
47
25
10
53
23
15
24
15
19
13

Average
(n=314)
38
168
79
29
149
165
91
223
272
42
118
94
102
83
123
108
61
87
56
68
42

Statistical test value
2
df

P value

22.004

3

<0.001*

29.254

1

<0.001*

2.207

1

0.137

1.489

1

0.222

21.228

2

<0.001*

15.308

2

<0.001*

0.301

4

0.99

* =Significant at p<0.05

IV.

Discussion

In the present study, among 400 participants (54.5%) were male students and (45.5%) were female
students. Majority of the children (49.5%) were of the age 14 years. About (72.75%) of the participants were
from urban area followed by rural area (27.25%). (35.25%) of participants were from class 9 th followed by class
8th (33%) and class 10th (31.75%). Similarly (27.25%) of the participants belonged to socio-economic class II
followed by class IV 87 (21.75%), class I 76 (19%), Class III 71 (17.75%) and Class V 55 (13.75%). Our results
were similar to a study conducted on climate change in which (46.1%) were male and (53.9%) were female.
(59%) of children were from city schools followed by outside city schools (41%) and (35.2%) were of grade 8th
followed by grade 7th (35.0%) and grade 9th (29.8%).8
In our study it was observed that school was the main source of information regarding global warming,
which is similar to the earlier study conducted among high school students. 9
In the present study, a significant difference was found in the level of knowledge according to age, sex,
class/grade, different medium of school and socio-economic status at p<0.05 level respectively whereas no
significant difference was found with place of residence and religion. Our findings were similar to a study done
among high schools students, which also found a significant difference between the students of different kinds
of high schools at p<0.05 level whereas no difference was found with economic situation of their families.10
Likewise another study done in Tamil Nadu also showed that male and female students, rural and urban area
students differ significantly in respect to their knowledge about global warming at p<0.01 and p<0.05 level
respectively.11
A significant difference in the level of attitude was found according to age, sex, class/grade and
different medium of school at p<0.05 level respectively whereas there was not any relationship between students
level of attitude on global warming with their place of residence, religion and socio-economic status. No such
literature has been found investigating attitude of student towards global warming.

V.

Conclusion

The present study revealed that almost all the high school students were aware about global warming.
Though the students were aware of the problem of global warming their level of knowledge and attitude towards
global warming was average. Education about global warming was not adequate among students. So it is
suggested that awareness campaigns/programs regarding global warming and measures to combat the same
DOI: 10.9790/0853-14467478
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should be done to improve their awareness for better vigilance as they are going to be the youngsters and
productive population of tomorrow and the responsibility of stalling the rising problem of global warming lies
with them.
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ABSTRACT

Background: Overweight and obesity are among the most prevalent nutritional problems both in
developed and developing countries. The problem of obesity is confined not only to adults but also to
children and adolescents.
Objectives: To study the impact of dietary advice on overweight children.
Materials and Methods: A randomized control trial was conducted among 8th, 9th and 10th grade aged
11-16 yrs boys in St. Paul High School of Belagavi city. 46 overweight and obese students were
randomly assigned into case and control group. A combination of dietary-physical activity intervention
was practiced for a period of 6 months. Frequency, percentage and paired t test were calculated.
Result: The mean weight of 8th, 9th and 10th grade students of case group after 6 month of intervention
decreases from 56.38 to 50, 60.5 to 54.6 and 64.8 to 57.2 which was statistically significant at p<0.05.
Similarly, mean weight of 8th, 9th and 10th grade students of control group after 6 month of follow up
increases from 56.75 to 60.5, 60.6 to 64.8 and 64 to 69.4 which was statistically significant at p<0.05
only among 9th grade controls.
Conclusion: There was a significant reduction in mean weight of cases after 6 month of intervention
compared to controls.

Copyright © Mubashir Angolkar et al., This is an open-access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Obesity has reached epidemic proportions globally. More than
1 billion adults are overweight and at least 300 million of them
are clinically obese. Significantly, obesity is increasing rapidly
in developing countries due to undergoing rapid nutrition and
lifestyle transition which often coexists with under-nutrition
(Bhardwaj et al. 2008). Developing countries confront a double
jeopardy of epidemics of non-communicable diseases. A
continuing burden of infectious diseases and under nutrition
among the poorest in these countries has led to excess infant
mortality (CECHE, 2008).
The infants that do survive malnutrition and infection are
predisposed to obesity, reduced stature, diabetes mellitus, a
host of respiratory, musculoskeletal and cardiovascular
conditions in adulthood. The incidence of chronic disease is
escalating much more rapidly in developing countries than in
industrialized countries. According to World Health
Organization estimates, by the year 2020, non-communicable
diseases will account for approximately three quarters of all
deaths in the developing world (Roya et al., 2007). India
continues to suffer from malnutrition and infant and maternal

deaths which are the consequences of poverty and
underdevelopment. However, major economic and social
changes in recent decades have brought a new brand of health
problems – non-communicable lifestyle diseases among the
rich, the middle class and the poor (CECHE, 2008).
Obesity is a state in which there is generalized accumulation of
excess fat in the body leading to a body weight of more than
20% of the required weight. Usually obesity is due to positive
energy balance. That is the intake of calories more than the
expenditure of calories (Dial for Health, 2000).
Childhood obesity is associated with a higher chance of
obesity, premature death and disability in adulthood. But in
addition to increased future risks, obese children experience
breathing difficulties, increased risk of fractures, hypertension
and early markers of cardiovascular disease, insulin resistance
and psychological effects (WHO, 2011). For clinical practice
and epidemiologic studies, child overweight and obesity are
assessed by means of indicators based on weight and height
measurements, such as weight-for-height measures or Body
Mass Index (CECHE, 2008). A general misconception is
prevalent that the obese child is a healthy child and the so

*Corresponding author: Mubashir Angolkar
Department of Public Health, J.N. Medical College, KLE University, Belagavi, Karnataka, India

Mubashir Angolkar et al., Impact Of Dietary Advice On Overweight Children – Randomized Control Trial
called “baby fat” will vanish as the child grows. Since the child
is constantly fed it becomes obese and remains the same
throughout the life. Burdening the students with the studies and
academic activities has left no room for physical activities as
most of the children are found to be spending more time in
front of the computers and the television (Health Directory,
2011). Also junk food joints have become a hot spot for
children now days. These junk items taste nice and are exciting
for children but are unable to provide the nutrition that is
required for healthy living (Kumar et al., 2007). This ensures
that our children are getting more than enough calories but not
the fiber, vitamins and minerals present in natural food (Dial
for Health, 2000). Since most of the parents are working they
find it extremely difficult to manage time for preparation of
healthy and nutritious food. Thus, with the plethora of fast food
and junk food available today, children are finding it hard to eat
sensible and wholesome food (Health Directory, 2011).
The rising prevalence of obesity in developing countries is
largely due to rapid urbanization and mechanization which has
led to reduction in the energy expenditure along with an
increase in energy intake due to increased purchasing power
and availability of high fat, energy-dense fast foods (Edurite
Official Blog’s, 2011).
National representative data for childhood obesity in India is
unavailable, however available studies of Chennai and Delhi
has shown that prevalence of 6.2% and 7.4% respectively. It
has been estimated that obesity accounts for 2% to 7% of total
healthcare costs (Kumar et al., 2007).There are also other costs
to consider such as reduced quality of life and productivity loss
attributed to medical leave (Ramachandran et al., 2010).
With this background, the present study was undertaken to
intervene and assess the impact of dietary advice on overweight
children in the Belagavi city.

METHODOLOGY
A randomized control trial was conducted in St. Paul High
School in Belagavi city among 8th, 9th and 10th grade school
students aged 11-16 yrs boys for a period of one and half year
(August 2010 to February 2012). Children who were found
obese and overweight were included in the study. Adolescent
who cannot stand, children having chronic illness and
parents/children who were not willing to give informed
consent/assent were excluded. After seeking permission from
the school authority, the class teachers of all three levels were
explained about the purpose of the study and also rapport was
built with school adolescents. Height and weight of each
student of grade 8th, 9th and 10th were checked under the
guidance of their physical training teacher. Body weight was
recorded to the nearest 0.1 kg using a standardized calibrated
scale with subject’s bare foot and wearing light clothes. Height
was measured to the nearest 0.1 cm with standard wall
mounted height board with a sliding head piece according to
the protocol: no shoes, heel together, child’s heel, buttocks,
shoulder and head touching the vertical wall surface with line
of sight aligned horizontally and nothing over the head. This
helped to calculate the BMI i.e. body mass index thus we could
remove the prevalence of obesity and overweight among

students of St. Paul High School. The overweight and obese
students, that is 92 and 46 respectively, were traced and they
were explained the purpose of the study. Among them only 65
showed interest to participate in the study and rest 75 students
quitted due to various reasons (shown in the participant flow
chart).
Students who showed interest to participate were requested to
call their parents so that a rapport could be built with the
parents and a briefing shall be done about the study. Care was
taken that this session is only an introductory session in order
to avoid bias.
Among these only 46 students parents and students gave assent
and consent. Finally, after obtaining a written informed consent
and assent we enrolled 46 students. Randomization was then
done by using lottery method. Numbers like 1 and 2 were
written on the small slips of paper respectively. The paper slips
were of the same size. The slips or the balls were thoroughly
mixed and students were then requested to pick one. Students
who picked up slip with number 1 written were apart of cases
group whereas those with 2 were included in control group.
Thus, we got 23 students in case and 23 among control groups.
Parents of students belonging to cases group were then
counseled regarding the risks of obesity and also the effects of
overweight on the child’s self-image and social interactions.
The mothers of the students from cases group were given a
questionnaire to fill in order to get an idea about the lifestyle,
the type of food the child consumes. Questions were explained
to mothers who were illiterate or found difficult to answer any
question.
Parents were provided a specific calorie-per-day
diet chart including guidelines for percentages of fat, protein,
and carbohydrates along with micro nutrients to be taken per
day according to RDA.
Follow up of the participants after 1 week was done to know
how well they are following the diet and if any modification
required was done. Every month the weight was checked and
noted. And this follow up was continued for about 6 months in
both case and control groups.
Keeping food and exercise diaries which will help the child to
maintain a daily pattern was suggested. Parents especially
mothers were also motivated to keep an eye on their child’s
diet and behavior. Ethical clearance was obtained from
Institutional Ethics Committee (IEC) of KLEU, J.N.M.C. Data
was analyzed using SPSS version 16 software. Frequency,
percentages and paired t test were calculated.

RESULT
According to WHO Age specific BMI percentiles cut off 414
(75%) children were diagnosed with normal nutritional Status.
Of the remaining 138 (25%) students, 46 (8.3%) children were
found obese and 92 (16.7%) were found to be overweight.
Majority 20 (43.48%) students were from 9th grade, 16
(34.78%) were from 8th grade and only 10 (21.74%) were from
10th grade.
At the start of the study the mean weight of 8th grade students
in case group was 56.38 which decreased to 50 after
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intervention. The mean weight of 9th grade students was 60.5,
within 6th month of intervention it was 54.6. Similarly the mean

The mean weight of non vegetarian cases was 59.91 before
intervention which decreased to 52.64 after intervention. At the

Participant flow chart

Allocation

Potentially eligible school children

Randomization

(8th, 9th, 10th boys)

N=46

Surveyed with complete measurement
Allocated to
intervention N=23

N =552

Allocated to control
N=23

N=

Class 8th

Complete baseline measures

N=8

Overweight->N =92

Class 10th
N=5

N
Class 9th

N=10



Decline to participate->N=17



Had scheduling problem or were too busy->N=22



Declined because of scheduling, but requested to be in

Class 10th
N=5

N=8

Class 9th

obese->N=46

Class 8th

N=10

N=10
Follow up & Analysis

touch->N=8


Felt that they were not overweight or obese->N=14



Stated that they were just not interested->N=12

N=23

N=23

Eligible N=65


Parents didn’t attended enrolment appointment->N=8



Didn’t gave consent/assent->N=6



Were not willing to come for followup->N=2



Didn’t felt that their child is overwt or obese->N=2



Children suffering from other disease->N=1

Randomization
N=46
weight of 10th grade students also decreases at 6th month of
intervention and there was significant association between
weight of the children and impact of dietary advice given to
them in the course of 6 month of intervention. (Table 1)

start of the study the mean weight of eggetarian cases was
59.75, within 6th month of intervention it was 54.25. The mean
weight of vegetarian cases decreases from 60.25 to 54.64. The
difference between weights of children in relation to their
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dietary status was only significant in non vegetarian cases.
(Table 2)
Table 1 Comparison between body weight of case group
before and after 6 months
Grade
8th (n=8)
th
9 (n=10)
10th (n=5)

Before
After
56.38±4.37
50±4.5
60.5±4.6
54.6±4.81
64.8±5.22
57.2±4.66
*- Significant at p<0.05

P value
0.0123*
0.0118*
0.0412*

Table 2 Comparison between body weight of case group in
relation to dietary status before and after intervention.
Dietary status
Before
After
Non-vegetarian (n=11)
59.91±4.89
52.64±4.78
Eggetarian (n=4)
59.75±8.42
54.25±6.9
Vegetarian (n=8)
60.25±5.39
54.64±5.68
*- Significant at p<0.05

P value
0.0021*
0.3513
0.0568

Table 3 Comparison between body weight of control
group before and after 6 months.
Grade
8th (n=8)
9th (n=10)
10th (n=5)

100
80

Before
After
56.75±2.66
60.5±4.54
60.6±3.75
64.8±4.61
64±5.74
69.4±5.68
*- Significant at p<0.05

P value
0.0633
0.017*
0.1735

78.26%

60
40

21.7%

20
0
Yes

No

Figure 1 Parents opinion on dietary advice and weight loss among cases.

Table 4 Comparison of mean reduction of weight in both
case and control group.

Mean
SD
P value

8th grade
9th grade
Case
Control
Case
Control
group
group
group
group
6.38
4.25
5.9
4.8
2.5
2.31
3.25
2.57
0.0001*
0.0001*
*- Significant at p<0.05

10th grade
Case
Control
group
group
7.6
5
2.3
3.16
0.0001*

At the start of the study the mean weight of 8th grade students
in control group was 56.75 which increased to 60.5 after 6
months. The mean weight of 9th grade students was 60.6,
within 6th month of follow up it was 64.8. Similarly the mean
weight of 10th grade students also increases from 64 to 69.4
after 6th month of follow up and the difference between weight
of the children was only significant among 9th grade controls.
(Table 3)
18 (78.26%) parents of case group agreed that dietary advice
leads to weight loss, where as 5 (21.70%) disagreed. This
reveals that majority of the parents were aware with the fact
that dietary advice leads to weight loss among their kids.
(Figure 1)
More reduction in weight was found in case group as compare
to control group. The difference between case and control

group in terms of mean weight reduction was statistically
significant. (Table 4)

DISCUSSION
Obesity is a global nutritional concern. In the present study the
proportion of children who are overweight (16.7%) is higher
compared to obese (8.3%) children. Similar findings were
reported in Surat city using same definition i.e. BMI >85th
percentile is overweight and >95th is obese. Though difference
was very small and statistically non-significant but still the
percentage of obesity and overweight was higher 6.7% and
15.1% in boys and 6.4% and 13.35% in girls, respectively
(Goyal et al., 2010).
According to present study there is a significant association
between weight of the child and impact of dietary advice given
to them in the course of 6 month of intervention. At the start of
the study there wasn’t any significant difference in the weight
of the cases, but as we reached to the 6th month of follow up a
statistically significant difference was seen in the weight of the
cases. However no significant difference was found in the
weight of the controls.
At 12 months, children in the intervention group had reduced
their waist and BMI z-scores by 0.47 and 0.23 respectively
(Paul et al., 2010). Family based dietary and behaviour
counselling strategies resulted in reduction of obesity among
cases compared to controls (Epstein et al., 2000).
There was significant difference between mean of weight
among non vegetarian case group but it was not significant in
terms of eggetarian and vegetarian case group. The main
reason for weight loss in non vegetarian case was that during
intervention quantity and also the frequency of consumption of
non vegetarian within a week was restricted and calculated
based on their RDA.
According to present study, (78.26%) parents of case group
agreed that dietary advice leads to weight loss. A study done
among children revealed that greater parental nutrition
knowledge is associated with lower prevalence of overweight
children (Variyam, 2001).

CONCLUSION
There was a statistically significant association between dietary
advice and weight loss among all students belonging to case
group and significant difference was seen among non
vegetarian. Thus, we conclude that inculcating healthy lifestyle
and beneficial dietary habits will not only keep them in shape
but will also prevent them carrying from health problems into
adult life and reduce their likelihood of developing disease like
diabetes, cancer and cardiovascular diseases.
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Objectives: To assess the impact of oral health education on knowledge, attitude & practices among high
school students.
Materials and Methods: A universal sample of 400 students was taken from two government aided
schools located in semi urban area of Belagavi district. Study included two groups; one school was taken
as control group and other as study group. Oral health education was given twice only to study group.
Pretested questionnaire was used to elicit the information. Frequency and percentage were calculated.
Ethical clearance, informed consent and assent were taken.
Results: In pre test period (61.5%) control participants had better knowledge, attitude and practices
regarding oral health as compared to study participants (60.5%). After giving oral health education there
was a significant increase in knowledge, attitude and practices among study participants (62.6%) when
compared to control participants (56.4%).
Conclusion: Proper health education intervention regarding oral health through a network of school
authorities is needed to increase the KAP of school students.
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INTRODUCTION

During the past decades rapid changes have occurred in the
distribution of oral diseases worldwide. Oral diseases qualify as
a major public health problems owing to their higher incidence
& prevalence (Varenne B et al., 2006). Global review of oral
health emphasized that inspite of great improvements in oral
health, problems still persist, particularly among the
underprivileged groups in both developing & developed
countries. In developing countries, changes in living conditions
due to urbanization & adoption of western lifestyle are often
considered as potential risk factors for increased incidence of
oral disease, tooth loss, oral cancer, HIV & orodental trauma
are of utmost importance (Petersen et al., 2005).
Oral health is an integral part of general health & is essential
for well being. It is seen that dental caries affects 60-90% of
school children & 2% youths are affected by severe periodontal
conditions. In addition, 90% of oral cancer in adults is due to
use of tobacco which in turn aggravates periodontal
breakdown, poorer standards of oral hygiene & thus there is

premature tooth loss. Oral diseases have major impact on
individual & community (Petersen et al., 2003). Oral diseases
are clearly related to behavior, although there exists a weak
association between knowledge & behavior. Oral health
knowledge is considered to be an essential prerequisite for
health related behavior (Al-Ansari et al., 2003). Good oral
health practices are necessary from a young age to ensure
positive long term dental health & hygiene (Friel et al., 2002).
Children are the future youth of our country & considered as
target groups for various health education activities. Though
various schools have implemented dental education programs,
nevertheless, oral health still remains neglected as children are
unaware of oral diseases thereby increase in prevalence &
incidence of caries & periodontal disease. Positive influence on
Knowledge, Attitude & Behavior requires integrated health
education & health promotion approach (Friel et al., 2002).
However imparting health education is a major problem
because it involves reshaping the attitude of people as well as
their re-education.
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Oral health is related to behavior, education on maintenance of
oral hygiene, brushing habits & importance of visiting dentist;
such simple measures can help an individual to improve their
oral health status. Better oral health can improve children’s
nutritional intake thereby enhancing their growth &
development. Information on oral health in schools should be
on wider basis. School authorities, dental care providers,
parents should work together to provide comprehensive oral
health care for children.
It has been shown that Indian children have low level of oral
health awareness & practice as compared to their western
counterparts. Little is known about oral health attitudes &
behavior of children from developing countries (Al-Ansari et
al., 2003).

Therefore with this background present oral health study was
undertaken with the objective of to assess the impact of oral
health education on knowledge, attitude & practices of high
school students of semi urban area of Belagavi district.

MATERIALS AND METHODS
An interventional study was conducted in two schools located
in semi urban area of Belagavi district at KVM high school,
Peeranwadi & St Joseph’s Orphanage high school,
Santibastwad. Children between the age group of 13-15 years
of 8th and 9thstandard who gave the assent were included in the
study. Children who were not willing to participate were
excluded.

Table 1 Comparison betweesn Pre test & Post test for Study Participants
S.No.

Factors

1
2

Uses of teeth
Dental diseases:
Tooth pain
Gum swelling
Tooth decay
Don’t know
Signs of Carious tooth
Black discoloration
Hole in tooth
Pain in tooth
All of above
Signs of Gum diseases
Bleeding of gums
Swollen gums
Bad breathe
All of above
Harmful effects of tobacco
Yes
No
Prevent dental disease

3

4

5

6
1

2
3

4

Teeth is important part of body
Yes
No
Sweet causes dental caries
Crooked teeth affect appearance
Yes
No
Should you visit dentist
regularly
Yes
No

Pre test
Knowledge
177 (88.5%)

Post test 1 month

Post test 3 month

83 (41.5%)

111 (55.8%)

64 (32%)
18 (9%)
53 (26.5%)
65 (32.5%)

41 (20.5%)
41 (20.5%)
27 (13.5%)
91 (45.5%)

76 (38.2%)
51 (25.6%)
73 (36.7%)
0

49 (24.5%)
26 (13%)
73 (36.5%)
52 (26%)

46 (23%)
42 (21%)
37 (18.5%)
75 (37.5%)

0
0
0
200 (100%)

36 (18%)
105 (52.5%)
17 (8.5%)
42 (21%)

47 (23.5%)
78 (39%)
30 (15%)
45 (22.5%)

0
0
0
200 (100%)

51 (25.5%)
149 (74.5%)
87 (43.5%)
Attitude

131 (65.5%)
69 (34.5%)
110 (55%)

200 (100%)
0
115 (57.8%)

178 (89%)
22 (11%)
188 (94%)

151 (75.5%)
49 (24.5%)
174 (87%)

200 (100%)
0
200 (100%)

181 (90.5%)
19 (9.5%)

155 (77.5%)
45 (22.5%)

200 (100%)
0

162 (81%)
38 (19%)

149 (74.5%)
51 (25.5%)

200 (100%)
0

Practices
1

2

3

4

5

Aids used to clean teeth
Tooth brush with finger
Tooth brush and paste
Gargle
Neem stick
Salt
Frequency of brushing
Once daily
Twice daily
Change of tooth brush
Once a month
Once in 6 months
Do you rinse your mouth
Yes
No
Have you visited dentist
Yes
No

95 (47.5%)
58 (29%)
45 (22.5%)
1 (0.5%)
1 (0.5%)

54 (27%)
133 (66.5%)
3 (1.5%)
2 (1%)
7 (3.5%)

50 (25%)
140 (70%)
10 (5%)
0
0

111 (55.5%)
89 (44.5%)

79 (39.5%)
121 (60.5%)

111 (55.5%)
89 (44.5%)

179 (89.5%)
21 (10.5%)

158 (79%)
42 (21%)

0
200 (100%)

185 (92.5%)
15 (7.5%)

187 (93.5%)
13 (6.5%)

200 (100%)
0

19 (9.5%)
181 (90.5%)

40 (20%)
160 (80%)

200 (100%)
0
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Table 2 Comparison between Pre test & Post test for Control Participants
S.No.

Factors

1

Uses of teeth
Dental diseases:
Tooth pain
Gum swelling
Tooth decay
Don’t know
Signs of Carious tooth
Black discoloration
Hole in tooth
Pain in tooth
All of above
Signs of Gum diseases
Bleeding of gums
Swollen gums
Bad breathe
All of above
Harmful effects of tobacco
Yes
No
Prevent dental disease

2

3

4

5
6

1
2
3

4

1

2

3

4

5

Teeth is important part of body
Yes
No
Sweet causes dental caries
Crooked teeth affect appearance
Yes
No
Should you visit dentist regularly
Yes
No
Aids used to clean teeth
Tooth brush with finger
Tooth brush and paste
Gargle
Neem stick
Salt
Frequency of brushing
Once daily
Twice daily
Change of tooth brush
Once a month
Once in 6 months
Do you rinse your mouth
Yes
No
Have you visited dentist
Yes
No

Pre test
Knowledge
152 (76%)

Post test 1 month

Post test 3 month

152 (76%)

83 (41%)

64 (32%)
14 (7%)
15 (7.5%)
107 (53.5%)

65 (32.5%)
13 (6.5%)
16 (8%)
106 (53%)

41 (20.5%)
41 (20.5%)
27 (13.5%)
91 (45.5%)

43 (21.5%)
20 (10%)
77 (38.5%)
60 (30%)

43 (21.5%)
21 (10.5%)
77 (38%)
59 (29.5%)

46 (23%)
42 (21%)
75 (37.5%)
37 (18.5%)

24 (12%)
89 (44.5%)
28 (14%)
59 (29.5%)

25 (12.5%)
88 (44%)
31 (15.5%)
56 (28%)

47 (23.5%)
79 (39.5%)
44 (22%)
30 (15%)

152 (76%)
28 (24%)
115 (51.5%)
Attitude

155 (77.5%)
45 (22.5)
115 (51.5%)

165 (82.5%)
35 (17.5%)
110 (55%)

184 (92%)
16 (8%)
184 (92%)

185 (92.5%)
15 (7.5%)
184 (92%)

190 (95%)
10 (5%)
174 (87%)

160 (80%)
40 (20%)

164 (82%)
36 (18%)

175 (87.5%)
25 (12.5%)

164 (82%)
36 (18%)
Practices

165 (82.5%)
35 (17.5%)

170 (85%)
30 (15%)

55 (27.5%)
133 (66.5%)
3 (1.5%)
2 (1%)
7 (3.5%)

138 (69%)
50 (25%)
10 (5%)
1 (0.5%)
1 (0.5%)

138 (69%)
50 (25%)
10 (5%)
1 (0.5%)
1 (0.5%)

83 (41.5%)
117 (58.5%)

155 (77.5%)
45 (22.5%)

179 (89.5%)
21 (10.5%)

159 (79.5%)
41 (20.5%)

165 (82.5%)
35 (17.5%)

175 (87.5%)
25 (12.5%)

180 (90%)
20 (10%)

180 (60%)
20 (10%)

180 (90%)
20 (10%)

23 (11.5%)
177 (88.5%)

23 (11.5%)
177 (88.5%)

23 (11.5%)
177 (88.5%)

The total sample size for this study was 400 (KVM high
school– 200 students, St Joseph’s Orphanage high school – 200
students). Study included two groups: one school was taken as
study group & other as control group. Questionnaire was
administered thrice (pre test, after 1 month post test & after 3
month post test) to students of both schools for the period of
August 2009 to January 2010.
Data on oral health KAP was collected by means of pretested
questionnaire among both the groups. After collecting pretest
questionnaire, oral health education was given only to Study
group where in charts were used to give information regarding
maintenance of oral hygiene, brushing habits, harmful effects
of tobacco & importance of visiting a dentist etc. After period
of 1 month post test questionnaire was given to both the groups
& health education was repeated for Study group. 3 months

later post test questionnaire was collected from both groups to
see the effect of oral health education.
Data was analyzed in Microsoft Excel & results were expressed
in percentages. Formal informed consent was sought from head
of the both schools & assent from students who were
participating in the study. Teachers of school as witness have
also signed, confirming that the study has been fully &
adequately explained to the students. Ethical clearance was
obtained from the K.LE University Ethical Committee prior to
the start of the study.

RESULTS
In the study group, majority (88.5%) participants in pre test
mentioned mastication as major use of teeth while after 1
month and 3 month
post test
(41.5%) and (55.8%)
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participants mentioned mastication as major use. More than a
quarter (32.5%) participants in pre test were unaware of oral
diseases while after health education, all participants became
aware of the oral diseases. About (24.5%) study group said
black discoloration, (13%) hole in tooth, (36.5%) pain in tooth
and (26.5%) mentioned all of the above as a sign of carious
teeth. In post test there was a significant increase in knowledge
of participants about signs of carious teeth. About awareness of
harmful effects of tobacco, (25.5%) participants were aware
while after 1 month post test (65.5%) study group were aware
and 3 month post test all participants were aware. Out of 200 in
pre test, (89%) participants agreed that teeth is also important
as any other part of body, (94%) felt that eating sweets causes
dental caries and (90.5%) participants agreed that crooked teeth
affects the appearance, (9.5%) were not aware. Concerning the
visit to dentist, (81%) said yes, (19%) were not aware. There
was significant increase in attitude levels in post test but after 1
month of post test there was decrease in attitude level of study
group regarding crooked teeth affect appearance. Regarding
practices (47.5%) participants in pre test used tooth paste with
finger & (29%) used both brush & paste, (22.5%) just rinse
their mouth, (1%) use salt & neem stick. To maintain oral
hygiene, (44.5%) brush their teeth twice daily & (89.5%)
change their tooth brush once in a month & (10.5%) change
their tooth brush once in 6 months. (92.5%) rinse their mouth
after consuming food, (9.5%) participants visited dentist often
whereas (90.5%) did not visit. A significant increase in
practices level was found among study participants after giving
health education. (Table 1)
When participants of control group were asked regarding uses
of teeth (76%) mentioned mastication as a use, which was less
when compared to study group and in post test (1 and 3
months) the knowledge of participants decreased steadily. Out
of 200 participants in pre test (32%) said tooth pain, (7%) gum
swelling, (7.5%) tooth decay & (53.5%) did not have any
knowledge about dental disease. (21.5%) said black
discoloration, (10%) hole in tooth, (38.5%) pain in tooth are the
signs of carious tooth and their knowledge was more as
compared to study group in pre test. About (12%) said bleeding
from gums, (44.5%) swollen gums & (14%) bad breathe are
signs of gum disease. About awareness of harmful effects of
tobacco (76%) were aware of the harmful effects of tobacco &
(24%) were unaware. Control group awareness is more than the
study groups in pre test while in post test (1 and 3 months) the
awareness level of control participants decreased rapidly.
Regarding attitude of control group (92%) agreed that teeth are
important as any other part of body and (92%) felt that eating
sweets causes dental caries. (80%) participants agreed that
crooked teeth affect appearance and (20%) were not aware.
Concerning visit to dentist (82%) said yes and (18%) were
unaware. In post test there was slight increase in attitude level
of participants. (27.5%) used tooth paste with finger, (66.5%)
used tooth brush & paste, (1.5%) gargle and (3.5%) use salt to
clean their teeth. It was observed that awareness of using tooth
brush & paste was higher among control group in pre test
compared to study group. To maintain oral hygiene (58.5%)
brush their teeth twice daily, (79.5%) change their tooth brush
once in a month & (20.5%) change their tooth brush once in 6
months. About (90%) control participants rinse their mouth &

(11.5%) visited dentist, whereas (88.5%) did not visit dentist.
There was a significant slight increase in practices of control
group but was less compared to study group. (Table 2)

DISCUSSION
Oral health enables an individual to speak, eat & socialize
without active disease or discomfort. Oral health is
fundamental to general health & well being, significantly
impacting on quality of life. Poor oral health can have a
detrimental effect on children’s performance in school & later
life. According to WHO, children who suffer from poor oral
health are 12 times more likely to have more restricted activity
days in schools & more than 50 million hours annually are lost
from school due to oral diseases, most common being tooth
decay (dental caries) & gum disease ( gingival & periodontal
diseases).
Knowledge & attitude related to oral health
In the present study every child was individually asked to
answer the pre & post test questionnaire whereas study
conducted in Delhi children were allocated in groups (Goel et
al., 2005). Common dental diseases mentioned in this study
were tooth pain, tooth decay & hole in teeth. Tooth decay &
pyorrhea were common diseases mentioned in a Delhi study
(Goel et al., 2005). Of 200 participants, (81%) felt that visit to
dentist regularly was must & after 3 months almost (100%)
participants felt that visit to dentist is must. Another study
conducted in Bangalore city among 212 children, (67.8%)
agreed that regular visits to dentist keep away dental problems
(Harikiran et al., 2008).
During pretest (26%) students felt that black discoloration, hole
in tooth & pain in tooth are signs of carious tooth while after 1
month there was increase in knowledge (37.5%). In present
study (94%) participants agreed that eating sweet causes caries
in pre test & (100%) said yes in post test. A study conducted
among children in Bangalore city showed (48.9%) children
agreed that eating sweet causes caries (Harikiran et al., 2008).
Practices related to oral health
In present study during pretest it was observed that (40%)
children brush their teeth twice daily and in post test after 1
month (56.5%) brush teeth twice daily. Similar study
conducted in Bangalore revealed (38.5%) participants brush
their teeth twice or more in a day (Harikiran et al., 2008).
In the pre test that (92.5%) children rinsed their mouth after
consuming food but after giving the health education, it was
observed that (93%) and (100%) practiced mouth rising during
the 1st & 3rd month post test period respectively. About (94.5%)
study participants & (48.5%) control participants used oral
hygiene aids like neem stick, tooth pick, charcoal & salt
whereas after giving health education (56.5%) study
participants used tooth brush, tongue cleaner to maintain their
oral hygiene & percentage for Control participants remained
the same. Similar study conducted in Bangalore showed that
(1.7%) participants used charcoal, (23.7%) used toothpicks &
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(4.6%) used dental floss to clean their teeth (Harikiran et al.,
2008).
Considering the adverse oral habits, it was observed that
(100%) study participants did not chew or smoked tobacco in
any form in pre & post test period while in control group
(0.5%) participants did smoke and chew tobacco during pre &
post test period. Study conducted in Bangalore showed that
(2.7%) participants smoked cigarettes everyday & (94.6%)
never smoked (Harikiran., et al 2008).
Pre versus post intervention
Pre versus post intervention results obtained in the present
study showed that after giving oral health education to study
group there was significant increase in their awareness level. In
contrast to our study percentage of responses before
intervention and after intervention was almost the same (Goel
et al., 2005).
During the pre test period overall percentage of KAP for the
study participants was (60.6%) and in control group it was
(61.5%). In pre test control group had better awareness when
compared to study group. After giving oral health education the
overall percentage of KAP at end of 3 months was (62.6%) for
study group & (56.4%) for control group. Control group did not
show any improvement as health education was not given to
them.

health is necessary and school authorities, dental care
providers, parents should work together to provide
comprehensive oral health care for children.
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Abstract :
Background: The school drop-out phenomenon has been a significant academic problem globally and it is
extremely difficult to identify the causes of drop out.
Objectives: To elicit reasons of school drop-out in age group between 6-14 years from students and teachers.
Material and Methods: Total 200 children were selected and the data collection was carried out in all the
government urban schools of Belagavi district. A pre-designed and pre-tested questionnaire was used to collect
information on socio demographic variables and to evaluate the reasons for school dropout.
Results: A total of 200 study participants were enrolled. The highest dropout rate was observed in children
aged 13 years (22.5%). Around 48% children belonged to socio-economic status class II. The highest dropout
was observed in Grade IV students (21%). The main reasons of drop-out were poverty (31%), parent’s
negligence (15.5%), lack of interest in going to school (12.5%), and prolonged illness (8.5%).
Conclusion: The highest drop-out rate was observed among students of 13 years of age and the main reasons
were poverty, lack of interest in going to school, parent’s negligence and prolonged illness. There is a need to
motivate the community regarding the importance of education.
Keywords: Belagavi, Education, Primary Schools, School dropouts, Urban.

I.

Introduction

Education remains a major tool by which people become empowered and the economic, social, and
personal well-being of all citizens in a pluralistic society increases. The school drop-out phenomenon has been a
significant academic problem globally. The reasons for drop out have been investigated by various social
analysts across the world, as drop out problem has turned out to be global concern. 1
School drop-out rate has been high across the world, especially in developing countries. Sub Saharan
Africa has 42% of school drop-outs, in south and west Asia, out of every 100 children who start primary school,
33 of them drop out before attaining last grade while in Latin America and Caribbean, 17% of pupils leave
before completing primary education.2
South Asian countries are not fairing good as far as school drop-out is concerned. 13.54 million
children leaves school before completing primary education . The number of school dropout still remains high in
three most populous countries i.e. Bangladesh, India and Pakistan, whereby a total of 27 million children
between the ages of 5-13 years are out of school. India has the highest number of out-of-school-children
(OOSC) at 17.8 million followed by Pakistan with 6.5 million. 3
Literacy in India is a key for socio economic progress. The literacy rate is estimated to be 74.04% as
per 2011 census.4 India is currently having 8.1 million eligible students who are either drop outs or have never
gone to school, therefore, bringing them back to school can be considered as one of major challenge in
implementing Right to Education (RTE). The government in its mission to universalize elementary education
has over years been able to increase the rate of enrolment but has failed to arrest the dropout rate. Only 47 of
100 enrolled in class I reach class III putting the dropout rate in primary and elementary schools at 52.79%. The
dropout rate at the primary level (class 1 to V) for girls is 33.73% and for boys 35.5%. Dropout rate is quite
alarming at elementary level where 53.45% constitutes girls and 52.28% boys. 5
Highest dropout rates were found in districts located in North Eastern part of Karnataka. The major
portion consisted of girls. Within the state, highest number of drop outs are in Gulbarga (57.15%) followed by
Belagavi (20.73%), Bengaluru (14.41%) and Mysuru (7.71%).The reason for drop out may be many like failure
DOI: 10.9790/0837-20537377
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in academics, non-availability of schools, inaccessibility of schools, pushing out due to teachers, poverty, child
not interested in studies, to work for wage/salary, parents not interested in studies, child attending domestic
duties etc.6
To achieve the goal of universal primary education, getting children into school is a vital first step.
They must continue to attend classes till completion of primary level. Barriers preventing some children from
going to school cannot be dealt with by education sector alone. Policy response need to address these
overlapping barriers and must be cross-sectorial to be effective. Recognizing factors that are indicators of
potential school dropout and reacting to them may prevent students from leaving school prematurely hence this
study was undertaken to find out the reasons for school drop outs from students and teachers.

II.

Materials And Methods

The present cross-sectional study is assessed to know the reasons for school dropouts in urban areas of
Belagavi. A pre-designed and pre-tested questionnaire was used to collect information on socio demographic
variables and to evaluate the reasons for school dropout. A total of 404 children were approached, out of which,
169 children had migrated. Hence, the sample size was 200. The study was approved by the JNMC Institutional
Ethics Committee on Human Subjects Research. A pre designed & pre tested proforma was used to interview all
teachers & students to know socio demographic variables & to evaluate the reasons for school dropout. Those
students who dropped out of school from 1 st to 7th standard were included in the study. The data was collected
and analyzed using Excel software and results were expressed in percentages.

III.

Results

A total of 200 school dropouts were included in the study. Teachers and school dropouts were
participated in the study after obtaining written informed consent and the response rate was 100%.
Table 1 shows that 103 (52%) participants were males whereas 97 (48%) were females. According to
religion, 140 (70%) were Hindus and 60 (30%) were Muslims. The type of family distribution constituted of
participants as 104 (52%) belonging to nuclear family, 91 (45%) belonging to joint family and 5 (3%) belonging
to extended family. Four (2%) parents of the school dropout children were literate whereas majority 196 (98%)
parents were illiterate.
Table 1: Socio-demographic characteristics of school dropout children in urban Belagavi.
Variable
Sex
Male
Female
TOTAL
Religion
Hindu
Muslim
TOTAL
Type of family
Nuclear
Joint
Extended
TOTAL
Education of parents
Literate
Illiterate
TOTAL

No. of dropouts

(%)

103
97
200

52
48
100

140
60
200

70
30
100

104
91
5
200

52
45
3
100

4
196
200

2
98
100

Graph 1 shows that the highest drop rate 45 (22.5%) was observed in age thirteen years followed by 40
(20%) in age twelve years. Twenty four (12%) dropouts were in age nine years, 22 (11%) in eleven years age
group and 21 (10.5%) in ten years age group. Twenty (10%) dropouts were in seven years age group, 17 (8.5%)
dropouts in eight years age group, 6 (3%) dropouts in fourteen years age group and 5 (2.5%) dropouts were in
six years age group.
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Graph 1: Distribution of school dropouts according to age

Table 2: Distribution of dropouts according to reasons given by teacher (n=200)
Reasons for school dropout according to Teacher
Reasons
Poverty
Parents neglect
Lack of interest
Illness
For work
Others
Death of father
Doing parents job
TOTAL

No. of dropouts
62
31
25
17
16
33
8
7
200

%
31
15.5
12.5
8.5
8
16.5
4
3.5
100

Table 2 shows that maximum school dropout according to the reasons given by the teacher was poverty
62 (31%), parents neglect 31 (15.5%), lack of interest 25 (12.5%), illness 17 (8.5%), going for work 16 (8%),
death of father 8 (4%), doing parents job 7 (3.5%) and others include transportation problem, far location of
schools, problem on the way of going to school 33 (16.5%).
Graph 2: Distribution of school dropouts according to reasons given by students
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Graph 2 shows that among the total school dropout students, the reasons given by students were
poverty 83 (42%), lack of interest 33 (17%), going for work 14 (7%), prolonged illness 13 (7%), death of father
10 (5%), early marriage 7 (4%), SES, fear of punishment, accident, parental neglect, poor teaching 4 (2%),
doing parents job, lack of teacher, neglect by teacher 3 (2%), interest in play & gender 2 (1%) respectively.
Table 3: Distribution of dropout according to SES status (n=200)

Table 3 shows that according to SES, distribution of dropouts was 97 (48.5%) in Class II, followed by 66 (33%)
in Class IV and 2 (1%) in Class V.

IV.

Discussion

Education is the basic need of human beings. It is also very important for the development of any
country. The present study is a cross sectional, community based study to determine the reasons of school
dropout in urban area of Belgaum. The study was conducted at government primary schools at Belgaum.
In the present study the dropout rate among boys 103 (51.5%) is higher than girls 97 (48.5%), this may
be because males are burdened with the responsibility of earning & supporting the family & hence education
does not receive its due share of importance. Similar findings were reported in a studies done at Nawalparasi
district of Nepal whereby (50.8%) were drop out among boys and (49.2%) girls. 7
Majority of the dropout was seen in the age thirteen years 45 (22.5%) followed by twelve, nine, eleven,
ten, seven, eight, fourteen & six 40 (20%), 24 (12%), 22 (11%), 21 (10.5%), 20 (10%), 17 (8.5%), 6 (3%) and 5
(2.5%) respectively. This is because as age increases students get more responsibilities like going for work with
their parents, doing domestic work, looking after their siblings .A study done on determinants of primary school
dropout in Nawalparasi district of Nepal 2009 showed highest dropout rate of 22.5% was in age six year
followed by 21.9%, 14.9%, 9.3%, 9.8%, 7.3%, 3.3%, 6.5% & 4.3% in ages seven, eight, nine, ten, eleven,
twelve, thirteen & fourteen respectively.7
According to SES, distribution of dropouts was 97 (48.5%) in Class II, followed by 66 (33%) in Class
IV and 2 (1%) in Class V. This could be due to increase utilization of schemes of free & compulsory education
up to 14 year like Sarva Shiksha Abhiyan. However the results of our study were quite contrary to the results of
the study carried out in the urban field practice area of All India Institute of Hygiene & Public Health, Kolkata,
whereby majority of the dropouts 68 (45.4%) belonged to SES class IV, & 65 (43.4%) belonged to class V, 13
(8.6%) class III & 4 (2.6%) class II.8
In the present study 104 (52%) of primary school dropout children belonged to nuclear family, 91
(45.5%) joint family and 5 (2.5%) belonged to third generation family. Similar results were seen in the study
carried out in the urban field practice area of All India Institute of Hygiene & Public Health, Kolkata, where
majority of dropouts were from nuclear family 128 (85.3%) compared to joint family 22 (14.7%). 9
Majority of the parents of the dropouts were illiterate 196 (98%) & only 4 (2%) were literate. Parental
illiteracy was found to be an important cause behind school dropouts. A study done in Kolkata revealed similar
findings of 120 (80%) of the mothers & 84 (56%) of father were illiterate. 8
The reasons given by students for dropping out of school were Poverty 83 (42%), Lack of interest 33
(17%), Going for work 14 (7%), Prolonged illness 13 (7%), Death of father 10 (5%), Early marriage 7 (4%),
Lower SES, Fear of punishment, Accident, Parental neglect, Poor teaching 4 (2%), Doing parents job, Lack of
teacher, Neglect by teacher 3 (2%), Interest in play & Gender 2(1%).Similar findings were reported in
Jayachandran.U10 & a study was carried out in three districts of the Uttaranchal viz. Dehradun, Nainital and
Udhamsingh Nagar, found the main reason for dropping out was financial constraints, lack of quality education,
imposition of parents, unable to cope, security reasons for girls, lack of privacy & toilet facilities for girls. 11
Husain et al reported that 76% drop out was mainly due to inappropriate curriculum, 57% due to inappropriate
evaluation procedure, 11% due to lack of parents interest & 45% long distance to school. 12
Similar finding were also reports by Kotwal N et al that the major cause of rural girls leaving schools
was reluctance of the parents (78%), parents need the girls for performing domestic activities (72%), poverty
(68%), not interested in studies (20%), illness of parents (10%), death in the family (6%) & unfair behavior of
the teachers (4%).13
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Determinants of reasons for school drop-outs in urban areas of Belagavi
The following were the reasons given by teacher: poverty 62 (31%), lack of interest 25 (12.5%), doing
parents job 7 (3.5%), for work 16 (8%), parents neglect 31 (15.5%), death of father 8 (4%) & prolonged illness
17(8.5%).Similar results were seen in study done in rural area of Chamrajanagar district in Karnataka in age
group between 5-14 years which revealed that poverty, lack of interest in studies, caring for younger siblings,
influence of television or films, illiteracy among parents & doing parents job were the reasons for school dropout.14

V.

Conclusion And Recommendation

Drop out is considered as a complex social problem. It is huge waste of resources of the country as well
as individual. Community must be made aware & motivated regarding the importance of education. Parents
should be encouraged to get involved in the school activities of their children. Counselling should be provided
for the parents to realise the need of sending & making sure that their children are in school possibly by
supervision and monitoring.
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ABSTRACT

Article History:

Background: Poor hygiene practices and inadequate sanitary conditions play major role in the
increased burden of communicable diseases in developing countries.
Objectives: To assess the knowledge and practice regarding personal hygiene among school children.
Materials and Methods: A cross sectional study was conducted in Belagavi district, among 200
children of urban and 200 children of rural area aged between 8 to 16 years. Pre-tested and self
administered questionnaire was used to collect information. Percentage and chi-square test were
calculated to see the association. Ethical clearance, informed consent and assent were obtained from
the concerned authority and person.
Result: The study revealed that more of urban school children (91.5%) compared to rural school
(51.5%) were having good knowledge about personal hygiene and (48.5%) of rural school children
were having poor knowledge about the same with P<0.001. A statistically significant difference was
detected among the practices of urban and rural school children with P<0.001.
Conclusion: Urban school children were having more knowledge regarding personal compared to
rural school children. Periodic personal hygiene education is needed to improve hygienic practices.
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INTRODUCTION
The practice of personal hygiene is as old as the origin of
mankind. It is the practice of maintaining cleanliness of the
body through hand washing, brushing teeth, bathing, hair
grooming, trimming nails and cleaning ears etc (Rao, 2004).
There are about 6.3 lakh schools in India, both primary and
upper primary, with 128.3 million children in primary schools
and about 50 million in upper primary schools. But it is also a
fact that only 8% of the schools have sanitation facilities in
school premises, only 44% have water supply facilities, 19%
have urinals and 8% have lavatory facilities (Deb et al., 2010).
School children are vulnerable to neglect basic personal
hygiene, exposing them to various infection and infestation,
due to habit of sharing things. Consequences of health
problems in school children based on the survey carried out in
India are malnutrition, infectious diseases, intestinal parasite,
diseases of skin, eye and ear; and dental caries (White et al.,
2003). A large fraction of the world’s illness and death is
attributable to communicable diseases. 31% of all deaths in
Asia are attributed to infectious disease.
*Corresponding author: Dr. Mubashir Angolkar,
Head of Department of Public Health, J.N. Medical College, KLE
University, Belagavi, Karnataka, India.

This trend is especially notable in developing countries where
acute respiratory and intestinal infections are the primary
causes of morbidity and mortality among school going
children (Takalkar et al., 2013). According to the World
Health Organization unsafe water, inadequate sanitation, and
insufficient hygiene account for an estimated 9.1% of the
global burden of disease and 6.3% of all deaths. Poor hygiene
practices and inadequate sanitary conditions play major role in
the increased burden of communicable diseases in developing
countries. Poor sanitation in the school impairs child’s growth
and development.
It also limits school attendance and negatively affects a
student’s ability to concentrate and learn (Pruss-Ustun et al.,
2008). The school sanitation and hygiene education (SSHE)
program in India aims to promote sanitation and hygiene in the
schools to bring about behavioural change that will have a
lasting impact. Children, when they acquire health related
knowledge and skills become well placed to pursue a healthy
life and to work for improved health of their families and
communities (Patil et al., 1996). Childhood is the best time for
children to learn hygiene behaviours. In rural India, the
involvement of teachers and school children in message
dissemination has significant effort on improvement in
personal hygiene & related morbidities among children.
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MATERIALS AND METHODS
The present cross-sectional study was carried out between
September 2011 and March 2013 among the randomly selected
urban and rural school children in Belagavi district. The
selected schools were Siddarameshwar high school in urban
area and government high school Hunchanhutti in rural area.
Children between the age group of 8-16 years of 8th, 9th and
10th standard who gave the assent were included in the study.
Children below the age of 8 years and above 16 years and who
were absent during the data collection period were excluded.
Due to lack of published literature investigating knowledge
and practice about personal hygiene among children, the
present study calculated the maximum possible sample size.

To achieve this, 50% prevalence (p) is considered and was
calculated by the formula n= 4pq/d2 (q=1-p). Sample size came
to 400, after considering an allowable error (d) 5%. Secondly,
200 children of 8th, 9th and 10th standard each from urban and
rural area school was selected by proportionate based
systematic random sampling in order to select the sample of
400. In urban area 58 children were from 8th standard, 76 were
from 9th standard and 66 were from 10th standard. Similarly, 82
children were from 8th standard, 74 were from 9th standard and
44 were from 10th standard in rural area. Correct answer by the
children to the question was considered as having good
knowledge and wrong answer as poor knowledge.

Table 1. Demographic characteristics of school children among urban and rural school

(Figures in the parenthesis indicate percent)
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Pre designed and pre tested self administered questionnaire
were used to elicit the information on socio-demographic
status, knowledge and practices about personal hygiene. Data
entry and analysis was made by using Statistical Package for
Social Science (SPSS) software (Version 20.0). The results
were expressed in percentages. Chi square test was applied to
see the association. Ethical clearance was obtained from
Institutional Ethics Committee (IEC) of KLEU, J.N.M.C.
Written informed consent from principal of respective schools
was taken and assent from the students was obtained after
explaining about the whole study.

A higher proportion of the children belonged to Hindu religion
in both urban (56%) and rural (61.5%) school and there were
more illiterate mothers and fathers in rural than urban area. A
higher proportion of fathers were working as laborer in both
the urban and rural. Majority (46.5%) of the mothers were
housewives in urban while (48%) of mothers were farmer in
rural. (Table 1)
Of the total 200 urban school children, majority (91.5%) had
good knowledge about personal hygiene and (8.5%) had poor
knowledge about the same while in rural school only (51.5%)
had good knowledge about the personal hygiene and (48.5%)
had poor knowledge about the same which was statistically
significant. (Table 2)

RESULTS
The analysis shows that majority (44.5%) of children belonged
to the age group of 11-13 years in urban school whereas in
rural school (43.5%) of the children belonged to the age group
of 14-16 years. Out of 200 children of Siddarameshwar urban
school majority (38%) were from 9th standard while (41%) of
children were from 8th standard of Hunchanhutti rural school.
In both the schools there were more boys in comparison to
girls.

Regarding the knowledge of children about the various
diseases spread due to poor personal hygiene revealed that
majority of children in both the urban (51.5%) and rural (49%)
were aware that poor personal hygiene causes skin disease,
intestinal infection and dental caries. The difference was
statistically significant among the urban and rural school
children (Table 3)

Table 2. Children according to their knowledge on personal hygiene
Urban school
Number
%
183
91.5
17
8.5
200
100

Knowledge
Good
Poor
Total
*- Significant

Rural school
Number
%
103
51.5
97
48.5
200
100

P value
<0.001*

Table 3. Children according to their knowledge on various diseases spread due to poor personal hygiene
Diseases

Urban school
Number
76
17
4
103
200

Skin disease
Dental caries
Intestinal infection
All of the above
Total

Rural school
Number
%
94
47
8
4
0
0
98
49
200
100

%
38
8.5
2
51.5
100
f

*- Significant

P value

<0.001*

- Fisher’s exact test

Table 4. Children according to practices of personal hygiene
Urban school
Practices of personal hygiene

Rural School

Number

%

Number

Yes
No

84
116

42
58

45
55

Yes
No

94
106

47
53

Once a day
Twice a day

72
22

Yes
No

P value

%

Consume filter/boil water
22.5
77.5

<0.001*

42
158

21
79

<0.001*

76.5
23.5

30
12

71
29

<0.001*

24
76

62
38

98
102

49
51

21
67
112

10.5
33.5
56

9
87
104

4.5
43.5
52

59
28
113

29.5
14
56.5

Brush teeth daily

Frequency of brushing teeth

Clean school uniform regularly
<0.001*

Cut nails
Once in a week
Once in a month
When they became long
Use of materials to wash hand
Only water
Soap and water
No
Frequency of bathing f
Everyday
Four days a week
Once a week
Comb hair everyday
Yes
No

*- Significant

79
40
81

39.5
20
40.5

178
22
0

89
11
0

152
42
6

76
21
3

176
24

88
12

92
108

46
54

f

- Fisher’s exact test

<0.001*

<0.001*

<0.001*

<0.001*
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While assessing practices of children regarding personal
hygiene, majority (58%) in urban and (77.5%) in the rural
school did not have filtered drinking water facility in their
home nor school. Out of 200 children in each school (47%)
brushed their teeth daily in urban school and only (21%) of
them brushed their teeth daily in rural school. A large
proportion of children both in urban (56%) and rural (52%) cut
their nails when it became long. A small proportion of children
wash their hands with soap and water in both the urban and
rural school. Frequency of bathing on a daily basis was higher
in urban school children than rural children. Majority of the
children in urban (88%) and in rural (46%) comb their hair
daily. The difference among the urban and rural school
children regarding the practices of personal hygiene was
statistically significant (Table 4)

DISCUSSION
In this study out of 400 children in both Siddarameshwar urban
school and Hunchanhutti rural school majority were in the age
group of 8-10 years, followed by the age group of 11-13 years
and a few were in the age group of 14-16 years, which is
similar to the findings reported in a study conducted by
(Behera et al., 2013) where maximum number of school
children belonged to the age group of 13-14 years. Majority of
the school children in both Siddarameshwar urban school and
Hunchanhutti rural school were males, which is similar to a
study conducted by (Ansari et al., 2014). Religion findings
revealed that, majority of the school children belonged to
Hindu religion which is also similar to a study conducted by
(Ansari et al., 2014). Out of the total fathers of both the urban
and rural primary school children, majority of them were
farmers and labors. Majority of their mothers were housewives
followed by farmers and laborers. There were more illiterate
mothers (49.5%) and fathers (21%) in rural than urban area
whereas a study conducted by (Ansari et al., 2014) showed
that (36%) of fathers and mothers (34%) were educated upto
secondary level respectively.
In the present study, out of 200 children of Siddarameshwar
urban school (91.5%) had good knowledge about personal
hygiene and (8.5%) had poor knowledge about the same, while
out of 200 children in Hunchanhutti rural school only (51.5%)
had good knowledge about personal hygiene and (48.5%) had
poor knowledge about the same which was statistically
significant. Similar results were seen in a study co nd u c ted
b y ( Vivas et al., 2010) wh ic h r e vea led t ha t
ap p r o x i ma te l y ( 5 2 % ) o f st ud e nt s we r e c la s si f ied
as h a vi n g ad eq u ate k no wl ed g e o f p r o p er h yg i e ne.
An o t her si mi l ar st ud y done by (Awate et al., 1997)
indicated that poor health resulted from the low awareness of
the health benefits of personal hygiene.
Majority of children in both the urban (51.5%) and rural (49%)
were aware that poor personal hygiene causes skin disease,
intestinal infection and dental caries and the difference was
statistically significant. A similar study was conducted by
(Ingole et al., 2012) which showed (12.3%) students knew that
dental caries were caused due to poor personal hygiene.

Regarding the children practices about personal hygiene
majority (89%) in urban and (76%) in rural school took bath
every day. About (47%) of children brushed their teeth daily in
urban school and only (21%) of them brushed their teeth daily
in rural school. A similar study was conducted by (Awate
et al., 1997) in which (88.1%) children took bath everyday,
(61.9%) children brushed their teeth daily which increased to
(93.3%) and (70.1%) respectively after the intervention
programme. Out of 400 school children, (62%) in urban and
(49%) in rural area washed their uniform daily. Students were
also asked about their hand washing practices and it was found
that only (20%) children in urban and (14%) in rural practice
hand washing properly with soap and water. Similar findings
were seen in a study conducted by (Ansari et al., 2014) where
(96%) mentioned that they wear clean clothes daily and (78%)
of students wash their hands with soap and water. The study
found a statistically significant difference among the urban and
rural school children regarding personal hygiene practices.
Conclusion
The study concluded that although knowledge of personal
hygiene among children of both the urban and the rural schools
was good their practice of personal hygiene was below
standard. Further improvement of knowledge and promotion of
personal hygiene among children is still needed especially in
rural schools areas.
Acknowledgements
We are thankful to Mr. M.D. Mallapur, Statistician,
Department of Community Medicine, Jawaharlal Nehru
Medical College, KLE University Belagavi, Principals of the
respected School and all the school children who participated
in the study.
Source of Funding: Nil
Conflict of Interest: No

REFERENCES
Ansari, S. Y. and Warbhe, P. A. 2014. Assessment of the
Knowledge and Practice regarding Personal Hygiene
among school children from an Urban Area. International
Journal Of Current Medical and Applied Sciences, 2014;
4(1):1-12.
Awate, R. V., Ketkar, Y. A. and Somaiya, P. A. 1997. A
descriptive study to assess the prevalence of nutritional
deficiency disorders and personal hygiene practice among
school going children. Journal of Indian medical
Association,; 95(7):410-15.
Behera, B. K., Jena, S. K., Shakthipriya, A. M., Behera, A. A.
and Samal, S. 2013. Hygiene Practices among Rural
School Children in Puducherry. Journal of Evolution of
Medical and Dental Sciences, 2(24):4363-72.
Deb, S., Dutta, S., Dasqupta, A. and Misra, R. 2010.
Relationship of Personal Hygiene with Nutrition and
Morbidity Profile: A Study among Primary School
Children in South Kolkata. Indian J. Community Med.,
35(2):280-84.

15772

International Journal of Current Research, Vol. 7, Issue, 05, pp.15768-15772, May, 2015

Ingole, A. N., Maliye, C. H., Bharambe, M. S., Mehendale,
A.M. and Garg, B. S. 2012. The effect of participatory
school health promotion model on knowledge and practices
of rural school children of Wardha, Maharashtra. J.
Community Med. Health Education, 2012; 2(9):23-38.
Patil, V., Solanki, M., Kowli, S. K., Naik, V. A., Bhalerao, V.
R. and Subramania, P. 1996. Long term follow-up of
school health education programs. World Health Forum,
17(1):81-2.
Pruss-Ustun, A., Bos, R., Gore, F. and Bartram, J. 2008. Safer
water, better health: costs, benefits and sustainability of
interventions to protect and promote health. World Health
Organization, Geneva 2008; 14(2):89–96.
Rao, K. S. 2004. Textbook of introduction to community
health nursing, 4th edn, B.I. Publications Pvt. Ltd, New
Delhi, p 243-44.

Takalkar, A. A., Nirgude, A. S., Nagraj, K. and Prasad, V. G.
Hand hygiene: Perception and practices of school going
children from rural government school Nalgonda Andra
pradesh. International Journal of medical and health
sciences, 2(2):154-55.
Vivas, A., Gelaye, B., Aboset, N., Kumie, A., Berhane, Y. and
Williams, A. M. 2010. Knowledge, Attitudes and Practices
(KAP) of hygiene among School Children in Angolela,
Ethiopia. J. Peerv. Med. Hyg., 51(2):73-9.
White, C., Kolble, R., Lipson, N., Dolan, M., Ali, Y. and
Cline, M. 2003. The effect of hand hygiene on illness rate
among students in university residence halls. Am. J. of
Control., 31(6):64-70.

*******

View publication stats

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/275886721

Antenatal care practices at Primary health centre in North Karnataka: A
cross–sectional study.
Article in Indian Journal of Scientific Research · May 2015

CITATIONS

READS

0

187

6 authors, including:
Mubashir B A

Kamal Patil

KLE University

Jawaharlal Nehru Medical College

58 PUBLICATIONS 339 CITATIONS

18 PUBLICATIONS 58 CITATIONS

SEE PROFILE

Ashwini Narasannavar
Jawaharlal Nehru Medical College

SEE PROFILE

Ashutosh Shrestha
6 PUBLICATIONS 34 CITATIONS

23 PUBLICATIONS 36 CITATIONS
SEE PROFILE
SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Masters thesis View project

Non communicable diseases View project

All content following this page was uploaded by Jitendra Sah on 03 May 2016.
The user has requested enhancement of the downloaded file.

Research Paper

Volume : 4 | Issue : 5 | May 2015 • ISSN No 2277 - 8179

Antenatal Care Practices at Primary Health
Centre In North Karnataka: A CrossSectional Study.

Medical Science
KEYWORDS : Antenatal care (ANC), IFA

tablets, Pregnancy, Primary health centre

Ganesh Anantrao Mane Department of Public Health
Mubashir Angolkar

Department of Public Health

Kamal Patil

Department of Obstetrics and Gynaecology, J.N. Medical College, KLE University, Belagavi,
Nehru Nagar, Karnataka, India.

Ashwini B.
Narasannavar

Department of Public Health

Ashutosh Shrestha

Department of Public Health

Bijendra Banjade

Department of Public Health

Jitendra Kumar Sah

Department of Public Health

ABSTRACT

Background: Antenatal care refers to pregnancy related care provided by health worker either in a medical facility or at home. Objectives: To know the current antenatal care practices in rural community of Vantamuri Primary
Health Centre (PHC). Material and methods: A total of 390 women who delivered in the three sub centres of Vantamuri PHC, Belagavi district
between 1st November 2009 to 31st October 2010 were interviewed at home. Predesigned and self administered questionnaire was used to
collect the information. Results: 100% women had at least one antenatal visits. 7% had two antenatal visits, 26% had three antenatal visits &
majority i.e. 66% of women had more than three antenatal visits. 35% women consumed more than 100 IFA tablets. Conclusion: This finding
has opened new gateways for further research and carries a lot of future benefit in addressing antenatal care and health education at grass
root level in rural community to minimize the unhealthy practices during antenatal period.

Introduction
Antenatal care refers to pregnancy related care provided by
health worker either in a medical facility or at home. In India,
Private health system plays an important role in health service
provision as proper public health facilities are not available
and whichever public health facilities are available are lacking
in providing the services. Utilization of obstetric health care
depends on several factors. Social, cultural and economic factors directly related with it. Apart from socioeconomic factors
women’s education, birth order & standard of living index have
impact in selection of health care facility. It is found that most of
the pregnant women of Indian household, mainly in rural areas,
receive antenatal care from public health providers than private
provider 1.
In theory, antenatal care should address both the psychosocial
and medical needs of the woman in context of the health care
delivery system and surrounding culture. Antenatal care has major functions such as it can be used for early detection of some
complications like high blood pressure, anemia and malpresentation. Antenatal care helps the woman to take decision that
whether to stay at home or seek the help. Antenatal visits play a
vital role in preparing the woman and her family for birth by establishing confidence between the woman and health care provider and by individualizing promotional messages 2.
According to National Family Health Survey (NFHS-3), 22.3%
women consumed IFA tablets for 90 or more days in India.
79.3% women received three antenatal visits, 40% women consumed IFA tablets for 90 or more days and the percentage of institutional delivery is 66.9% in Karnataka 3. Hence this study has
been undertaken to know the current antenatal care practices in
the study area.
Material and Methods
A cross-sectional study was conducted for one year period i.e.
from 1st November 2009 to 31st October 2010 among women who

delivered in three sub centres of Vantamuri PHC under JN Medical College of KLE University, Belagavi district.The sample size of
390 was calculated based on the population of three randomly
selected sub centres of Vantamuri PHC viz. Vantamuri sub centre, Honaga sub centre, Bhutramatti sub centre is approximately
19500. The crude birth rate of Vantamuri primary health centre
is 20/1000 population. Therefore,
The sample size = CBR X Total population of three sub centre
The sample size = 20 X 19500/1000
The sample size = 390
Vantamuri PHC in Belagavi district has five sub centres. Vantmuri sub centre, Honaga sub centre, Bhutramatti sub centre
were selected out of five by simple random sampling. All the
pregnant women of third trimester were enrolled in this study
and who were unwilling to participate were excluded. Ethical clearance was obtained from the Ethics Committee of KLE
University and written informed consent from participants was
obtained. A predesigned and self administered questionnaire
was used to collect information on socio-demographic variables
and antenatal care practices. Questionnaire was administered to
eligible women by house to house visit by the investigator after
obtaining informed consent those who met the inclusion criteria. Data analysis was done by calculating percentage, rates and
proportion.
Results
In the present study, majority (76%) women were in the age
group of 18-25 years. 11% women were unaware of their age
whereas 8% women were between 26-29 years of age and 5%
women were between 30-35 years of age. Mean age at Marriage
was 18 years. 92% women belonged to the Hindu religion while
8% were Muslim participants. A large proportion (81%) of the
women was housewives. 12% women worked in the farm & 5%
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3

Research Paper

Volume : 4 | Issue : 5 | May 2015 • ISSN No 2277 - 8179

women worked for daily wages. A small number belonged to the
semi skilled group (2%) such as Anganwadi cook, small scale
business etc. Majority of women belonged to joint family. More
than two third of women belonged to BPL families. About 43%
women were literate.
It was encouraging that 100% women had at least one antenatal visits among which 7% had two antenatal visits, 26% had three antenatal visits & majority i.e. 66%
women had more than three antenatal Visits (Table no.
1). 72% women were checked by ANM, 23% women were
checked by doctor and 6% were checked by both doctor and
ANM. 98% women took TT injection.		
35% women consumed more than 100 IFA tablets. 24% women
consumed 61-100 IFA tablets. 30% women consumed 31-60 IFA
tablets and 10% women consumed 1-30 IFA tablets. Three women did not know how many IFA tablets they have consumed. 8
women did not consume IFA tablets. (Table no. 2)
61% women registered themselves in the first trimester, 30% registered between 12-20 weeks of gestation. 6% women registered
between 20-28 weeks of gestation & only two women registered
after 28 weeks. 7 women did not remember the time of registration (Graph no. 1). 64% women took treatment from Government Hospital & 36% took from Private Hospital for problems
during pregnancy (Table no. 3). 11% women were aware about
JSY and 40% women were beneficiaries of the same.
Table no. 1: Antenatal Visits
Antenatal Visits

Number

Percentage

One

1

1

Two

26

7

Three

103

26

More than Three

260

66

Total

390

100

Table no. 2: IFA tablets Consumption
IFA Consumption

Number

Percentage

1-30

38

10

31-60

116

30

61-100

92

24

More than 100

133

35

Don’t Know

3

1

Total

382

100

Table no. 3: Problems during Pregnancy
Problems

Number

Percentage

Swelling
3
Swelling and severe 2
headache
Pain in Abdomen
20

8

severe headache
Other
Total

3
28
100

1
10
36

6
55

Graph no. 1: Registration of Pregnancy

Discussion
In the present study, an attempt has been made to determine
the existing antenatal care practices in villages under three sub
centres of Vantamuri Primary Health Centre. In this study all 390
women were participated. Majority (76%) of the women were
between 18-25 years of age, 5% were above 30 years of age and
11% women did not know their age. Majority of women were
Hindu i.e. 92% and 8% were Muslims. More than three quarters
of the women were housewives (82%), 12% were farmer and 5%
worked for daily wages. More than half of the women were illiterate (57%). The mean age at marriage was 18 years and 32%
women got married below 18 years of age. The socioeconomic
status of majority of women was BPL (78%) and remaining
were APL (22%). Similar study by Khan, et al in 2007 at peri urban area of Aligarh shows that 92 mothers were included in the
study. Out of these 73.2% mothers were illiterate or just literate
and 26.1% mothers were literate. 84.8% mothers were between
20-30 years of age and 15.2% were between 30-40 years of age.
Majority of women belongs to nuclear family i.e. 60.9% and others belong to joint family i.e. 39.1% 4.
All women received at least one antenatal visit. 93% women received three or more than three antenatal visits during their
pregnancy and all were checked by health personnel such as
doctor, ANM etc. 61% women were registered in first trimester.
98% women took TT immunization and only eight women did
not received TT immunization. 35% women consumed more
than 100 IFA tablets, 40% women consumed less than 60 IFA
tablets and 24% women consumed 60 to 100 IFA tablets. Eight
women did not consume IFA tablets. A prospective study conducted at rural Karnataka reveal that 93% mothers had health
care contacts at least once. 85% women reported that they consumed prescribed IFA tablets during the entire period of pregnancy. 97.5% women received TT immunization 2.
A study conducted by M. Rani et al shows that 93.4% women
from south India received at least one antenatal care visit, 69.6%
women received four or more than four antenatal visits and
59.1% registered in first trimester. 95.1% women received the TT
immunization and 88.1% women consumed iron supplements
5. Similar study done by Singh et al shows that 75% women had
two antenatal visits and only 1.4% women had all three antenatal visits. 20.8% women had no antenatal checkup throughout
their pregnancy. 75% women had received the TT immunization
and only 23.6% women had consumed 100 IFA tablets 6.
Study conducted by Jha Ranjit et al shows that out of 211 mothers, 96.68% had minimum three antenatal visits. Almost all of
the women had received TT immunization. Majority of women
received TT immunization from government sources i.e. 72.04%
and 25.59% women received TT immunization from private
sources. Around 90% of the mothers received and consumed at
least 100 iron and folic acid tablets during the entire period of
pregnancy 7.
Another study conducted by Lal S et al in 1996-98 at ten sub
centres shows that 95.2% women were registered. Out of them
27.7% were registered within 16 weeks. 94.8% women received
three antenatal visits. 94.8% women received two TT immuniza-

4

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Research Paper

Volume : 4 | Issue : 5 | May 2015 • ISSN No 2277 - 8179

tion and 5.8% women consumed 100 IFA tablets during the entire period of pregnancy 8.
In present study the antenatal coverage status is good.
Conclusion
The present study indicates that the antenatal care coverage in
study area was satisfactory. 93% women received three or more
than three antenatal visits and all women received at least one
antenatal visit. Though antenatal coverage was good but still
women were reluctant in consumption of IFA and early registration was also not of the standard. Nearly 40% of the women were
registered after 12 weeks. Eight women were hesitant in taking
TT immunization. This finding has opened new gateways for
further research and carries a lot of future benefit in addressing
antenatal care and health education at grass root level in rural
community to minimize the unhealthy practices during antenatal period.
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Comparison of CDC, WHO and IOTF growth references in relation
to overweight and obesity in college adolescents of
North Karnataka, India
Bijendra Banjade*, Vijaya A. Naik and Ashwini Narasannavar
Department of Public Health, J. N. Medical College, KLE University, Nehru Nagar, Belgaum,
Karnataka, India
Abstract: Background and Objective: obesity has become a serious public health concern and is a key risk
factor for the chronic and non-communicable disease. The objective of the study is to compare the various
growth references in relation to overweight and obesity. Materaial &Methods: Weights and heights were
measured on 330 adolescents and Body Mass Index (BMI) calculated. The prevalence of overweight and
obesity was determined and statistical comparisons conducted among the three growth references; Centres for
Disease Control (CDC), World Health Organization (WHO) and International Obesity Task Force (IOTF).
Results: CDC and IOTF produced almost similar estimates of the prevalence of overweight, 9.1% versus 10.9%
while WHO reported a higher prevalence 12.7%. In our study CDC and WHO classified twice as many as
obese adolescents as compared to IOTF. There was a variable level of agreement between the references.
Conclusions: The WHO reported a much higher prevalence of obesity compared to the other references. The
prevalence of adolescent’s obesity is dependent on the growth reference used.
Keywords: Adolescent, Body Mass Index (BMI), Obesity, Overweight, Growth references.

Introduction
In both developed and developing countries
obesity has become a serious public health
concern and is a key risk factor for the chronic
and non-communicable disease [1-2]. There is a
negative impact of obesity on physical, mental
and social functions in children. Child obese in
childhood remains obese in their adulthood with
various possible risks of adult mortality and
morbidity [3]. By giving the importance of
growth in early life and childhood we can prevent
risk to future disease. It is vital to precisely
monitor childhood growth and determine whether
it is adequate or not [4].
The most common method for assessing weight
status and health risk in children is sex specific
body mass index (kg/m2) or BMI. There are
various sets of growth references but among them
three are commonly used to assess a child’s
weight status and health risk. These are cut-off
points published by the US Centre for Disease
Control and Prevention (CDC), the International
Obesity Task Force (IOTF) and those published
by the World Health Organization (WHO) [5].
An important step towards planning the strategy

for effective intervention is accurate
estimation of magnitude of problem [6].
Inconsistent
prevalence
estimates
of
childhood overweight and obesity based on
variant growth references pose a challenge in
defining the burden of childhood obesity at a
population level. Recommendations are
inconsistent on which references to use.
Hence, this study is carried out to study
prevalence and compare the various growth
references in relation to overweight and
obesity by using kappa statistics.
Material and Methods
This cross-sectional study was conducted in
the two pre-university college of Belgaum
city, Karnataka from January-September
2013. Adolescents (10-19) years who gave the
assent were included in the study. Adolescents
having the chronic diseases and who were on
the medication to reduce the weight were
excluded. sample size was calculated by
taking prevalence(p) of 29% [7] and allowable
error (d) 5% by using formula N=4pq/d2(q=1p) the sample size was calculated to be 329
and rounded of to 330.
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The Pre-University Colleges (PUC) colleges were
clustered in the North and south zones. Hence,
one PUC was selected by Simple Random
Sampling (Lottery Method), from each zone.
Required member of adolescents were enrolled in
the study. Data was collected by using pre
designed and pre tested questionnaire. Standard
Weighing machine and measurement tape were
used to measure weight and height respectively.
Based on Centers for Disease Control and
Prevention (CDC)-2000 growth charts for
children and adolescents aged 2-20 years i.e. BMI
for age and sex percentile growth curves
adolescent with a BMI-for-age between 85th to
95th percentiles were considered “overweight”
and above 95th percentile as “Obesity” and < 5th
percentile as “Underweight”.
Based on World Health Organization (WHO)2007 growth charts for children and adolescents
aged 5-19 years i.e. BMI for age and sex
percentile growth curves adolescent with a BMIfor-age between 85th to 97th percentiles were
considered “overweight” and above 95th
percentile as “Obesity” and < 5th percentile as
“Underweight”.

Banjade B et al

Based on International Obesity Task Force
(IOTF) standard obesity is defined as BMI
>30, Overweight as BMI >25, Normal as
BMI=18.5-25 and Underweight as BMI<18.5.
Ethical clearance from Institutional Ethics
Committee (IEC) of KLEU, J.N. Medical
College was obtained. Consent from
respective college authority and assent was
taken from all respondents before data
collection. Data entry and analysis was made
by using Statistical Package for Social
Science (SPSS) software (Version 20.0).
Mean, percentage, chi-square and kappa
statistics are applied.
Results
In this study 152 (46.1%) were boys and 178
(53.9%) were girls with a male to female sex
ratio being 0.85:1 and with a mean age of 16.9
years. Among them majority belonged to age
17 years (61.5%, Male=49.3% and
Female=50.7%). Data on 330 college
adolescents aged 15 to 18 years of age were
analyzed. The anthropometric measures and
its characteristics are presented in Table no.1.

Table-1: Characteristics of study sample (n = 330)
Total (330)

Boys (152)

Girls (178)

Age (years)

16.95±0.65

17.02±0.60

16.88±0.69

Height (cms)

160.97±8.60

166.72±7.76

156.06±5.77

Weight (kg)

53.58±11.99

56.93±11.78

50.71±11.44

20.61±4.26

20.38±3.91

16.88±0.69

2

BMI (Kg/m )

The prevalence of overweight/ obesity was
estimated by using CDC, WHO and IOTF cut-off
criteria according to sex. WHO classification had
the higher prevalence of overweight (12.7%) and
for obesity (4.2%) as compared to the categories
in CDC classification (9.1% and 5.2%
respectively) and IOTF classification (10.9% and
2.7% respectively). Overweight (12.9%) and
obesity (4.5%) prevalence in girls were higher
when using WHO cut-off point compared to CDC
(9% and 5.1% respectively) and IOTF (11.2%
and 2.8% respectively). CDC presented lower
prevalence of overweight and IOTF presented
lower prevalence of obesity as compared to other.
(Table no 2 and 3).

Table-2: Prevalence of overweigh various
diagnostic criteria among adolescents
Total (%)

Boys (%)

Girls (%)

CDC

9.1

9.2

9.0

WHO

12.7

12.5

12.9

IOTF

10.9

10.5

11.2

Table-3: Prevalence of overweigh various
diagnostic criteria among adolescents
Total (%)

Boys (%)

Girls (%)

CDC

5.2

5.3

5.1

WHO

4.2

3.9

4.5

IOTF

2.7

2.6

2.8
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The agreement between different cut-off is
presented in Table no. 4. A substantial agreement
was observed between WHO and CDC

(Kappa=0.75) and between CDC and IOTF
(Kappa=0.62) and moderate agreement
between WHO and IOTF (kappa=0.52).

Table-4: Comparison of agreement for categorizing weight categories between
1) CDC and WHO 2) IOTF and WHO and 3) CDC and IOTF
1.

Under weight

Normal

Overweight

Obese

Under weight

39

22

0

0

Normal

0

212

10

0

Overweight

1

0

27

2

Obese

0

0

5

12

WHO

CDC

% agreement: 87.9%, kappa statistic: .75, p < .001
2.

WHO

IOTF

Under weight

40

77

0

0

Normal

0

157

11

0

Overweight

0

0

31

5

Obese

0

0

0

9

% agreement: 71.8%, kappa statistic: .52, p < .001
3.

IOTF

CDC

Under weight

61

0

0

0

Normal

55

164

3

0

Overweight

1

4

24

1

Obese

0

0

9

8

% agreement: 77.9%, kappa statistic: .62, p < .001

Discussion
The prevalence of adolescents overweight or
obesity in college adolescents ranges from (1316%), according to various growth references
used. Due to the excess weight short and long
term physical health risks for adolescents include
hypertension,
hyperinsulinemia,
glucose
intolerance, type II diabetes, dyslipidemia,
increased risk of early cardiac disease and
psychosocial difficulties. Adolescent’s obesity is
a significant public health concern and its
appropriate classification is crucial in determining
the burden of the health problem [5].
There are widely used three classification systems
for ages 5 to 18 years which were developed with
different objectives. WHO was developed using
only NCHS 1977 to have a “non-obese sample
with expected heights” and to obtain an
equivalent of the healthy population used to

develop the growth charts for children less
than 5 years old [8]. From the surveys
conducted in six countries with the objective
of obtaining an international reference, IOTF
come into existence [9]; and CDC used five
U.S. national nutrition and health surveys
conducted between 1963 and 1994 with the
objective of developing a reference for the
U.S. population [10].
It is obvious that various references with
different objectives and sources of reference
populations would yield differences in
prevalence estimation of overweight and
obesity. In the developing countries no such a
gold standard references has been developed
yet for generalization but different studies
conducted in India use one among the three
internationally used references. So, the
variance in the prevalence estimate has been
observed.
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This study conducted to assess the prevalence of
overweight/obesity by using the CDC, WHO and
IOTF standard among adolescents of North
Karnataka, India. It was observed that prevalence
of overweight was found to be high by WHO
(12.7%) followed by IOTF (10.9%) and CDC
(9.1%) as well as obesity was marked high by
CDC (5.2%) followed by WHO (4.2%) and IOTF
(2.7%). The study reported that the WHO system
of classification yield highest prevalence of
overweight/obesity combined than that of IOTF
and CDC system of classification. WHO yields
the highest prevalence estimate of overweight and
obesity because its reference population is
intended to be a non-obese sample. The similar
finding was observed in the studies conducted in
India, Canada, Colombia, Brazil, and Belgium [5,
11-13, 7].
The study conducted in Hongkong revealed
overweight/obesity classified by CDC was greater
as compared to IOTF which was comparable to
our study. In our study CDC and WHO classified
twice as many as obese adolescents as compared
to IOTF which is comparable to the study
conducted in Hongkong [5].
In our study, a substantial agreement was
observed between WHO and CDC (Kappa=0.75)
and study conducted in Canada showed
kappa=0.84 for the same. In our study the %
agreement
between
CDC
and
IOTF
(Kappa=0.62), which is similar to study in India
(kappa=0.69) and Canada (kappa=0.64) [5]. A
study conducted in Canada and brazil assessed

the % agreement by kappa showed similar
value i.e. 0.71 between WHO and IOTF
which was in contrast to our study
(kappa=0.52) [5, 13].
Conclusion
The WHO reported a much higher prevalence
of obesity as compared to the other references.
The prevalence of adolescent’s obesity is
dependent on the growth references used. One
problem with references is always the
question on the golden standard. Moreover the
fact that the comparison with the IOTF and
the CDC and the WHO reference give
different prevalence estimates proves that
these references represent populations
between them. Perhaps in this case, it will be
more appropriate to develop and use a local
reference, in particular for BMI for age, where
body distribution of fat might be more
genetically determined in the developing
country like India. Hence, there is requirement
of cohort study and many more systematic
review and meta- analysis for development of
golden standard in developing country like
India.
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Improving hand washing among school children: an educational
intervention in South India
Ashutosh Shrestha* and Mubashir Angolkar
Department of Public Health, J.N. Medical College, KLE University, Nehru Nagar, Belgaum,
Karnataka, India
Abstract: Introduction: Millions of lives could be saved through simple and proper hand washing and
educational interventions which are cost effective in developing world. There are marked changes in hand
washing behaviour among school children after health education intervention at schools. Objective: To improve
hand washing knowledge and practice among school children through health education intervention. Material
and methods: Out of 7 schools Government Urdu Primary School was selected by Simple Random Sampling.
All of students of grade 3rd, 4th and 5th were included. Baseline and end line survey was done in February, 2013
and September, 2013.Health education sessions were conducted once a week for six weeks. Paired t test,
McNemar test and proportions were calculated. Ethical clearance and informed consent was obtained. Results:
The mean knowledge score of personal hygiene was 53.86 which increased to 77.54 after health education
intervention, which was statistically significant at paired t 5.17, df 6 and p<0.01. The mean practice score of
personal hygiene was 41.43 which increased to 60.87 after health education intervention. The increase in
correct practice was statistically significant at paired t 7.52, df 8, and p<0.001. Conclusion: The change in
behavior of school children was possible if the health education intervention is properly implemented.
Keywords: Hand hygiene, Hand Washing, Health Education, School Children.

Introduction
WASH programme initiated by UNICEF puts
hand hygiene as effective intervention against
many
communicable
diseases
especially
diarrhoea and respiratory infections [1-2]. A
millions of lives could be saved through simple
and proper hand washing [3]. There are marked
changes in hand washing behaviour among
school
children
after
health
education
intervention at schools [4]. Hygiene interventions
are cost effective in developing world but the
feasibility of the educational intervention is not
yet clearly understood [5].
There is improper fencing of government schools
in developing countries allowing the domestic
animals to enter inside the school premises that
makes children vulnerable to many zoonotic
infections. Children playing at such ground with
animal dong contaminate their hands and
eventually spread contamination to their friends
and the classroom environment. The school
environment thus gets converted into a reservoir
for many kinds of health hazards due to poor
hand hygiene [6]. Knowledge is contagious once

infected transmits to others. Health education
program is very much fruitful for children’s
upcoming
future.
School
children
communicate hand washing knowledge to
their colleagues, parents and siblings thus
becoming a change agent by improving their
hand washing knowledge and practice [7].
There are promising results of proper hand
washing for reducing many kinds of diseases
but the attainment of high level of hand
washing in primary school children of urban
slum area is very difficult. Research in the
field of hand washing is very much limited in
southern part of India. For improvement of
knowledge and practice of hand washing,
health education intervention is very much
fruitful. So, this study was undertaken to
improve hand washing knowledge and
practice among school children through health
education intervention.
Material and Methods
This was a pre - post test study design,
conducted at field area of Ramnagar Urban
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Health Center (UHC) which is a field practice
area of J N Medical College, Belgaum. Out of
seven government schools, Government Urdu
Primary School was selected by simple random
sampling. All 96 students studying at 3rd, 4th and
5th standard were included in the study.
In February 2013, baseline survey was carried out
and end line survey was done in September 2013.
Appropriate need based health education sessions
were conducted once a week from May to June
2013 for five groups in which four groups had 19
students and remaining one group had 20
students. The intervention was for 6 days, 45 min
each day. Health education was given by method
of lecture, demonstration, flip carts and models. It
included the variables of hand washing, hand
hygiene, proper six steps of hand washing and its
importance in maintaining personal hygiene and
disease prevention.
Pilot study was conducted among 10 percent of
students and there was no major correction in the
questionnaire. A pilot tested questionnaire was
used to collect the data. Student willing to
participate were included and students who did
not attended health education session were
excluded from the study. Ethical clearance was
obtained from the Institutional Ethics Committee
of the JNMC, KLE University. The conduct of

the study and the management of the data
confirmed to the University’s requirements.
All individuals who participated in this study
received verbal and written explanation of the
procedures involved the benefits expected
from the study. Written consent was obtained
from the school principal and respective class
teachers before the initiation of the study.
Written assent was obtained from each of the
participant.
Paired t test and McNemar test were used to
see the association between pre and post test
variables. These data were entered and
analyzed into SPSS software (SPSS 20.0
Version). Mean, standard deviation and
percentages were also calculated.
Results
Table-1 showed that the mean knowledge
score of personal hygiene was 53.86 which
increased to 77.54 after health education
intervention,
which
was
statistically
significant at paired t 5.17, df 6 and p<0.01.
The mean practice score of personal hygiene
was 41.43 which increased to 60.87 after
health education intervention. The increase in
correct practice was statistically significant at
paired t 7.52, df 8, and p<0.001.

Table-1: Mean knowledge and practice score of hand washing before and after health education
intervention
Score

Baseline Survey

Endline Survey

Mean difference ± SD

Paired t

P value

Knowledge

53.86

77.54

23.68±4.58

5.17

0.01*

Practice

41.43

60.87

19.43±2.59

7.52

0.001*

*significant at p<0.05

Table-2: Knowledge of hand washing among students before and after health education intervention
Baseline Survey
(%)

Endline
Survey (%)

McNemar
χ2

P value

Hand Washing

70(72.92)

93(96.86)

36.605

<0.001*

Using Soap

50(52.08)

74(77.08)

6.075

NS

Hand washing before meal

82(85.4)

95 (99)

58.715

<0.001*

Using soap to wash hands before meal

37(38.51)

67(69.8)

3.93

<0.05*

Hand washing after going to toilet

53(55.2)

86(89.6)

13.624

<0.001*

Using soap to wash hands after going to toilet

30(31.25)

42(43.75)

4.89815

NS

Disease prevented by hand washing

40(41.67)

64(66.67)

2.62727

NS

Knowledge

*significant at p<0.05

© 2015. Al Ameen Charitable Fund Trust, Bangalore

82

Al Ameen J Med Sci; Volume 8, No.1, 2015

Shrestha A & Angolkar M

Table-2 demonstrated the knowledge on hand
wash, hand washing before meal and after
defecation, use of soap in hand washing before
meal and after defecation increased after health
education intervention and were statistically
significant at p<0.05.

Table-3 showed that the practice of hand
wash, hand washing before meal and after
defecation, using soap for washing hand
before meal, after defecation and after playing
and correct six steps of hand washing
increased after health education intervention
and was statistically significant at p<0.05.

The knowledge about using soap and disease
prevented by hand washing increased but was not
statistically significant.

The practice of using soap and hand washing
with water after playing increased, but was
not statistically significant.

Table-3: Practice among students before and after health education intervention
Baseline Survey
(%)

Endline
Survey (%)

McNemar
χ2

P value

Hand washing

64(66.67)

80(83.33)

19.72321

<0.0001*

Using soap

40(41.67)

62(64.6)

0.21186

NS

Hand washing before meal

60(62.5)

72(75)

11.34259

<0.001*

Using soap to wash hands before meal

30(31.25)

43(44.79)

4.44037

NS

Hand washing after going to toilet

50(52.08)

75(78.12)

6.47934

0.05*

24(25)

35(36.46)

12.11215

0.001*

Han wash after playing with water

60(62.5)

75(78.12)

16.48598

0.0001*

Han wash after playing with soap

30(31.25)

50(52.08)

1.93966

NS

0

34(35.4)

31.529

<0.001*

Practice

Using soap to wash hands after going to toilet

Six steps of hand washing
*significant at p<0.05

Discussion
In our study, there was significant increase in
knowledge and practice score of school children
after health education intervention (p<0.05)
which was supported by the study conducted by
Siwach M. They reported significant increase in
knowledge and practice after health education
intervention in Panipat, India [8]. In the present
study the knowledge about hand hygiene
increased after health education intervention and
was statistically significant (p<0.05). The
findings were similar to the study conducted by
Aiello AE et al in USA where optimal hand
washing increased in the control group and was
statistically significant (p<0.05) [9].
The present study showed that hand washing
knowledge before meal and after defecation
increased and was statistically significantly
(p<0.05). Our findings were similar to the
findings of Greene LE et al in Western Kenya
where observed hand washing of school children

increased in interventional schools (p<0.001).
The using of soap also increased in
interventional schools and was statistically
significant (p<0.0001) [10]. The knowledge of
using soap for hand washing before meal and
after defecation increased significantly
(p<0.05). Our findings were supported by the
study conducted by Sarkar M in slum area of
Kolkatta, India. The knowledge about hand
washing before meal was statistically
significant (p<0.05) but knowledge after
defecation was not statistically significant
[11].
The practice of hand washing increased
significantly in our study. Our findings were
similar to the study conducted by Xung LTT
in northern Vietnam where the children liked
the hand washing practice and it was
supported by quantitative as well as
qualitative data [12]. The practice of hand
washing before meal and after defecation
increased significantly (p<0.05). There was
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change in behaviour of using soap to wash hand
before meal and after defecation which was
statistically significant (p<0.05). Our findings
were supported many findids at international
level. The findings of our study were similar to
the findings of Rabbi SE study conducted at
Bangladesh where practice of hand washing had
increased [13]. Similarly study conducted by
Reilly CEO in Westren Kneya [14] and Dongre
AR in India [15] supported our findings.
The hand washing practice of school children
with soap increased increased after educational
intervention in our study. Our results were similar
to the study conducted by Asiedu MS in Ghana
where the hand washing practice of children were
more in public schools [16]. In our study the
correct six steps of hand washing increased
significantly (p<0.001). The findings of our study
were supported by the study of Ray SK in India
where the correct steps of hand washing increased
significantly (p<0.001) [17].

Conclusion
The knowledge and practice of hand hygiene
and using soap increased after health
education intervention. The increase in
knowledge and practice was statistically
significant. We conclude that the change in
behavior of school children is possible if the
health education intervention is properly
implemented. Curriculum should be revised
taking the hand hygiene into consideration for
good health of the school children.
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Abstract
Lymphangioleiomyomatosis (LAM) is a rare disease of unknown etiology that traditionally
affects young women of childbearing or premenopausal age. It is characterized by
proliferation of atypical smooth muscle cells, preferentially along bronchovascular
structures that cause progressive respiratory failure. Owing to its unusual and nonspecific
presenting symptoms, patients often receive missed or delayed diagnosis. This disease
occurs sporadically or in association with the genetic disease-tuberous sclerosis complex.
Recurrent pneumothorax is the hallmark of LAM. We present a 16-year-old young female
having recurrent pneumothorax with LAM.

Key words: Lymphangioleiomyomatosis, pneumothorax, tuberous sclerosis

INTRODUCTION
Pulmonary lymphangioleiomyomatosis (LAM) is a rare,
idiopathic, diffuse, progressive (orphan) cystic lung
disease that affects young women of childbearing age.
It occurs as a sporadic disease or with tuberous sclerosis
complex (TSC), which is inherited as an autosomal
dominant disorder involving multiorgan hamartomas.[1]
The disease is characterized by proliferation of unique
smooth muscle-like cells (LAM cell) involving small
airways, pulmonary microvasculature and lymphatic
structures leading to airway obstruction, cystic changes in
the lung parenchyma. This causes pulmonary hemorrhage,
chylous pleural effusion, and pneumothorax.[2]
Caucasians are more commonly affected than other racial
groups. The prevalence of the disease affecting the lungs
of premenopausal women is reported around one per

million in UK, France, and USA.[3] Reported prevalence
in Asian countries is lower, around 0.24 and 0.03/100,000
of the population in Singapore and Korea, respectively.[4]
However, prevalence of this condition in India is not
known precisely.
Lymphangioleiomyomatosis is exclusively confined to
women, the mean age of onset being 34 years.[5,6] About 70%
of LAM patients are 20-40 years of age at the time of onset
of symptoms or diagnosis. Presentation after menopause is
unusual. In either TSC-LAM or sporadic LAM, progressive
respiratory insufficiency and pleural complications,
specifically pneumothorax is the clinical hallmarks.
Because most of the initial episodes of pneumothorax occur
before the diagnosis of LAM is established, its occurrence is
often the sentinel event that leads the clinician to consider
the diagnosis of LAM. The present case is a 16-year-young
female with relapsing pneumothorax and later diagnosed
by high-resolution computed tomography (HRCT) thorax
and lung biopsy as a case of LAM.
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A 16-year-old female patient was referred to the emergency
department (ED) with left sided pneumothorax. Patient
was previously admitted in two different hospitals with
pneumothorax and intercostal drainage tube (ICD) was
introduced on both the occasions. Patient was started on
empirical anti-tubercular therapy during last admission.
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At present admission, patient was presented with sudden
onset of breathlessness and chest pain. On clinical
examination, patient was breathless with respiratory rate
of 30/min. Oxygen saturation was 84% with 10 L of oxygen
supplied with face mask. Breath sounds were absent on
the left side. Chest radiograph revealed evidence of
pneumothorax on the left side [Figure 1]. Immediately
ICD procedure is done in ED. Patient was then evaluated
for recurrent pneumothorax. Routine blood investigations
including complete blood count, liver functions, and renal
parameters were normal. Viral markers like HIV and
hepatitis B surface antigen were negative. The patient
was subjected to -HRCT scan of thorax, which showed
multiple thin-walled cysts scattered bilaterally with areas
of interseptal thickening. It also showed mediastinal
lymphadenopathy [Figure 2]. Spirometry showed
obstructive pattern with increased lung volumes and
reduced diffusion capacity carbon monoxide. Arterial
blood gas revealed pH-7.35, PaO2-60 mmHg; PaCO228.3 mmHg and O2 saturation-88%. After patient was
completely stabilized, she underwent CT guided lung
biopsy. Histopathological examination of lung tissue
showed proliferation of immature smooth muscle cells
along the peribronchial, perivascular, and perilymphatic
structures consistent with features of LAM [Figure 3].
CT scan of abdomen and pelvis were normal. Diagnosis
of LAM was confirmed both histopathologically and
radiologically.

Figure 1: Chest radiography showing pneumothorax with
bilateral cystic areas

DISCUSSION
Lymphangioleiomyomatosis is a very rare disease of
unknown etiology, exclusively confined to woman of
childbearing age group. This condition is never reported
before menarche. Postmenopausal presentation occurred
only in 8 of 186 patients in larger series, six of whom
were taking estrogen-containing hormone replacement
therapy. [7-10] This suggests, estrogen administration
and pregnancy may accelerate the disease progression
whereas oophorectomy and progesterone may reduce
it.[10,11] The clinical manifestations of LAM are dyspnea
(59%), pneumothorax (49%), cough (39%), chest pain
(22%), chylous pleural effusion (13%), hemoptysis
(18%) and wheeze are less common.[5,6] Common extrapulmonary manifestations are retroperitoneal and renal
angiomyolipomas.[11]
Diagnosis of LAM is done by open lung biopsy
(gold standard) or thoracoscopic biopsy based on
characteristic histological findings. Immunostaining
with HMB-45, specific for smooth muscle components
namely actin and desmin increases the specificity and
sensitivity.[12] In advanced cases of LAM open lung
54

Figure 2: High resolution computed tomography thoraxwhich showed multiple thin walled cysts scattered bilaterally
with areas of interseptal thickening. It also showed
mediastinal lymphadenopathy

Figure 3: Histopathological examination of lung
tissue showed proliferation of immature smooth
muscle cells along the peribronchial, perivascular,
and perilymphatic structures consistent with features
of lymphangioleiomyomatosis
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biopsy or transbronchial lung biopsies are avoided due to
severe cardiopulmonary complications. However, HRCT
can often confirm the diagnosis and tissue diagnosis may
not be necessary. HRCT findings suggestive of LAM
are small, thin-walled, air containing cyst ranging from
2 to 20 mm or more in diameter scattered throughout
the lung fields.[6] Natural history of LAM is progressive
with a median survival of 8-10 years from the date of
diagnosis. The incidence of pneumothorax in LAM
is one of the highest among diseases associated with
secondary spontaneous pneumothorax (range 39-76%).
Pneumothorax frequently is the presenting event that
leads to the diagnosis of LAM in affected patients. One of
the most remarkable characteristics of pneumothorax in
LAM is the rate of recurrence. Most case series report that
many LAM patients developed recurrent pneumothorax.
The cardinal pathologic feature of LAM is the proliferation
of immature smooth muscle cells along the peribronchial,
perivascular, and perilymphatic structures. Compression
and obstruction of these structures results in the
development of airflow obstruction and pneumothorax,
hemoptysis and alveolar hemorrhage, and chyloptysis
and chylothorax, respectively. The immature smooth
muscle proliferation leads to obstruction of airways
and secretion of matrix degrading enzymes. It has been
postulated that this process ultimately leads to the
formation of diffuse, bilateral, thin-walled pulmonary
cysts, ranging in size from a few millimeters to a few
centimeters in diameter, which are the pathologic and
radiographic hallmark of LAM. Rupture of these thinwalled cysts is responsible for recurrent pneumothorax.[12]
There is no specific treatment or cure for this condition.
However, oophorectomy, progesterone and more recently
temoxifen have been employed in the management of
LAM.[13] Surgical intervention is needed for management
of recurrent pneumothorax or chylothorax. The present
patient was started on medroxyprogesterone and

followed for 2 years since her last admission. During
this period, patient was doing well clinically with good
improvement in symptoms and there were no incidence
of pneumothorax.
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An 8 years old boy presented with progressive swelling over the neck and groin for 4 years.
There was history of pallor, distension of upper abdomen and easy fatigability for one year.
Parents and three siblings of this child were in good health. On examination he was
malnourished (height=110cms, weight=16kg), had pallor, icterus, splenohepatomegaly and
non-tender, discrete generalized lymphadenopathy. The cervical group of lymphnodes
measured between 6-8 cms whereas axillary and inguinal group of lymphnodes measured
between 3-5 cms. Other systems were normal. Investigations revealed hemoglobin of
5.3gm%, white cell count of 10900 cells/cumm. (neutrophils 34%, lymphocytes 64%,
eosinophils 2%), platelets 90000 cells/cumm. Peripheral smear revealed a hemolytic picture
(fragmented red blood cells, polychromatophilic cells and target cells). Reticulocyte count
was 7% and direct coomb’s test was positive. Mantoux test and gastric lavage for acid fast
bacilli was negative. Abdominal ultrasonography showed hepatosplenomegaly but no
lymphnodes. Cervical lymph node biopsy revealed scattered reactive germinal centres and a
markedly expanded paracortex composed of medium sized lymphocytes, plasma cells,
histiocytes and immunoblasts. The lesional atypical cells in paracortex expressed CD3 and
were immunonegative for CD20, CD30, Terminal Deoxynucleotidyl Transferase (TdT),
CD34, CD4, CD8, CD68 and CD117. This was suggestive of autoimmune
lymphoproliferative syndrome (ALPS), Serum IgG level was 4028mg/dL (reference range is
490-1400mg/dL). For confirmatory diagnosis of ALPS, a revised set of diagnostic criteria
proposed by Oliveira et al in 2010 (1) was taken into consideration for diagnosis in this
patient. Both the required criteria (a. More than 6 months of non-malignant, non-infectious
lymphadenopathy and/or splenomegaly; b. Elevated α/β-DNT cells with normal or elevated
lymphocyte counts) as well as two secondary accessory criteria (a. Typical immunohistologic
findings; b. autoimmune cytopenias with elevated immunoglobulin G levels) were fulfilled.
He was started on pulse methyl prednisolone (10mg/kg/day) for 5 days followed by oral
prednisolone (2mg/kg). Easy fatigability and dyspnea on exertion improved within 10 days
After 15 days of therapy, his hemoglobin increased to 8.8gm% and platelets increased to
1,60,000 cells/cumm. There was regression in the size of the lymphnodes (cervical
lymphnodes measured 3-5 cms, axillary and inguinal group of lymphnodes measures 12cms), but there was no regression in size of liver and spleen. Prednisolone was tapered over
a period of 1 month and stopped. He is on regular follow up and has no further autoimmune
complications.
Generalized lymphadenopathy and hepatosplenomegaly are frequently seen in pediatric
practice. When the common conditions are ruled out, a differential diagnosis of ALPS should

be considered, as early intervention in this condition can prevent the life threatening
autoimmune complications. ALPS is characterized by non-malignant lymphadenopathy,
splenomegaly and autoimmune cytopenias. (2) It is the first autoimmune disease with a
defined genetic basis. (3) The major causes of mortality and morbidity are severe
autoimmune manifestations, hypersplenism, asplenia related sepsis and the development of
lymphomas. (4) This rare disorder is caused by defects in the mechanisms that induce
apoptosis of lymphocytes which leads to the accumulation of polyclonal population of T cells
which express CD3 but do not have CD4 or CD8 markers. (5) ALPS is managed with
steroids and intravenous immunoglobulins. If there is no response then mycophenolate
mofetil (1200 mg/m2/day) or rituximab can be used. These patients should be followed up for
significant cytopenias and increase in size of lymph nodes. Serial PET scan and lymph node
biopsy should be done if there is suspicion of lymphoma. (4)
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Abstract

Aim: The morphometric study of human cadaveric kidney specimens was done and the findings were compared with the
previous studies. Materials and Methods: Eighty human adult cadaveric kidneys (40 right and 40 left) were included in
this study. Morphology of the kidneys was studied with the features like length, breadth, thickness, and weight. The
arrangements of renall hilar structures were also observed. Results: The length varied from 7.7 to 14 cm with an average
of 11.5 cm for right kidney and for left kidney, the length ranged from 8 to 14.5 cm with an average of 12.71cm.The
breadth varied from 3 to 8 cm with an av
average
erage of 5.325 cm for right kidney and for left kidney, the breadth ranged from
3.5 to 8 cm with an average of 6.07 cm. The thickness varied from 2 to 4.8 cm with an average of 3.32 cm for right
kidney and for left kidney, the thickness ranged from 2 to 5 cm with an average of 3.64 cm. The weight ranged from 59.2
to 197.1 gms with an average of 102.48 gms for right kidney and for left kidney, the weight ranged from 60 to 200 gms
with an average of 122.15 gms. Variations in renal hilar structures were found in 17.5 % of right kidney and 37.5 % of
left kidney specimens. Conclusion: As morphological findings help to determine anatomical variations of kidney, such
studies will help to strengthen the current literature. This also can help to improve the knowledge of the anatomist,
radiologist and surgeons.
Keywords: Cadaveric Kidney
Kidney, Morphometry, Hilum
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INTRODUCTION
Kidneys are a pair of chief excretory organs which
maintain the electrolyte and water balance and also serve
as endocrine organs.1 They are retroperitoneal organs
organs,
situated in the posterior abdominal wall beside the
vertebral column and extend from T12 to L3 vertebra
vertebra.2
Each kidney is bean shaped and has a length of 11 cms,
breadth of 6 cms and width of 3 cms. The left kidney is
1.5 cm longer than the right. The average weight of a
kidney is 150 grams.1, 2 in males and 135 grams in
females. Kidneys have a broad,, thick upper pole and a

pointed, thin lower pole.2 The anterior surface is convex
and posterior surface is flat.2 The lateral border is convex,
medial border is concave with a hilum that consists of
renal vein,, renal artery and renal pelvis,
pelvis anterioposteriorly.2 Morphometric studies have gained much
research attention as they are believed to possess
significant clinical importance. Conditions
Condit
like systemic
diseases, urinary tract diseases, congenital anamolies,
neoplasia, micro and macrovascular diseases were
reported to significantly influence kidney sizes.
sizes 3 So renal
dimensions could possess significant clinical value. It is
necessary to distinguish a pathological kidney from a
normal sized healthy kidney.4 Structural arrangements or
alterations at the hilum also possess medical significance,
4
as per the available case reports.4-8
But, studies related to
morphometirc determination of renal dimensions and
hilum structures still appear limited and need to be
strengthened with the additional findings. Therefore, the
main objective of this study was to carry out
morphometric study of human adult cadaveric kidney
specimens and compare the findings
finding with the previous
studies. Determination of renal anatomical variants
should be greatly encouraged to strengthen the current
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literature and improve the knowledge needed for surgical
and radiological intervention.

MATERIALS AND METHODS
Eighty human adult cadaveric kidneys (40 right and 40
left) over a period of 2 years from the department of
Anatomy, J.N.Medical College, Belgavi, were included in

this study. Kidneys were observed and studied with the
help of1) Digital Vernier caliper (mm)
2) Weighing machine (gms)
Morphology of the kidneys was studied with the features
like length, breadth, thickness, and weight. The
arrangement of renal hilar structures were also observed.
Photographs were taken.

OBSERVATION AND RESULTS

Figure 1

Figure 2

Figure 3

Figure 4
Figure 5
Figure 6
Legend
Figure 1: Showing length of kidney
Figure 2: Showing breadth of kidney
Figure 3: Showing thickness of kidney
Figure 4: Showing normal VAP arrangement at hilum of Right kidney
Figure 5, Figure 6 and Figure 7: Showing AVP arrangement at hilum of Left kidney

All the 80 kidney specimens were bean shaped. The data
obtained was tabulated, analysed and compared with the
previous studies. The length of right kidney varied from
7.7 to 14 cm with an average of 11.5 cm and the length of
left kidney ranged from 8 to 14.5 cm with an average of
12.71cm. (Table-1) The breadth of right kidney varied
from 3 to 8 cm with an average of 5.325 cm and the
breadth of left kidney ranged from 3.5 to 8 cm with an
average of 6.07 cm. (Table-1). The thickness of right
kidney varied from 2 to 4.8 cm with an average of 3.32
cm and the thickness of left kidney ranged from 2 to 5 cm
with an average of 3.64 cm. (Table-3). The weight of
right kidney from 59.2 to 197.1 gms with an average of

Figure 7

102.48 gms and the weight of left kidney ranged from 60
to 200 gms with an average of 122.15 gms.(Table-1)
Table 1: Comparison of Measurements of Right and Left Kidneys
Right kidney
Left kidney
Range
Average
Range
Average
Length (cms)
7.7 to 14
11.5
8 to 14.5
12.71
Breadth (cms)
3 to 8
5.325
3.5 to 8
6.07
Thickness (cms)
Weight (gms)

2 to 4.8
59.2 to 197.1

3.32
102.48

2 to 5
60 to 200

3.64
122.15

The hilum of the right kidney showed an arrangement of
renal vein, renal artery and renal pelvis anterioposteriorly in 33 (82.5%) specimens. In contrast, 7
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(17.5%) specimens showed renal artery, renal vein and
renal pelvis anterio-posteriorly at hilum(Table 4). The
hilum of the left kidney showed an arrangement of renal
vein, renal artery and renal pelvis anterio-posteriorly in
25 (62.5%) specimens. In contrast, 15 (37.5%) specimens
showed renal artery, renal vein and renal pelvis anterioposteriorly at hilum(Table 2). Thus variations in renal
hilar structures were found in 17.5 % of right kidney and
37.5 % of left kidney specimens. The normal and
variational renal hilar structures are shown in figures 4 7.
Table 2: Variations in Renal hilar structures
Percentage of Normal
renal hilar
Percentage of Variation
structure
in renal hilar
arrangement
structure arrangement
(Antero-Posteriorly
(Antero-Posteriorly AVP)
VAP)
(%)
(%)
Right
82.5
kidney
Left
62.5
kidney
V- Renal vein, A- Renal artery, P- Renal pelvis

17.5
37.5

DISCUSSION
Kidneys are the important retroperitoneal organs which
maintain the homeostatic function of the body and act as
endocrine organs.1 The present study was done to find out
morphological variations of right and left kidneys and
describe their significance. In the present study, all the 80
(100%) kidneys were bean shaped as mentioned in the
standard text books of Anatomy.1,2 At birth, both kidneys
weigh between 20 and 35 g. The average adult kidney
weight is 10 to 14 times greater than the newborn kidney
weight.9 The average weight of right kidneys was 102.48
gms and the average weight of the left kidneys was
122.15 gms. This is not coinciding with the earlier studies
that described the average weight to be 108.7 +/- 22.6 g
and 111.8 +/- 23.3 g for right and left kidneys,
respectively.10 This is also not in agreement with some
studies where the average weight was taken into
consideration commonly for both kidneys.1, 11 This could
indicate that our present study showed a variation in the
weight of kidneys when compared with the earlier
findings. Kidney size is considered as an important
indication for many clinical signs and hence it is worth
studying. Previous studies showed that aging leads to a
progressive decrease in kidney size, especially after
middle age.12,13 Other influencing factors are many
factors such as age, ethnicity, gender, weight and height.24
Recently, a significant correlation between kidney size
and kidney function was observed in patients with

chronic kidney disease (CKD).14 So, this indicated
variations in the renal dimensions and could generate
considerable medical interest. It could be possible that the
renal dimensions might also vary among population of
different geographical origin. However, as not much data
is available, renal variations need further exploration. In
the present study, right kidney size measurements showed
an average length of 11.5 cms, average breadth of 5.235
cms and the average width of 3.32cms. These are closer
to earlier findings[4, 15 but varied with some other[5, 11 Left
kidney size measurements showed an average length of
12.71 cms, breadth of 6.07 cms and the width of 3.64 cms
which are closer to the previous findings1,4,15 but differed
from some other studies.5,11 We observed variations in the
renal hilar structures both in the right and left kidneys, but
more at the left kidney (24%). Generally, renal hilum
variant patterns were reported to be frequent on the left
kidney.5 This could be attributed to the developmental
defects of the renal veins. From the embryological view
point, right renal vein develops from one channel whereas
left renal vein develops from several anastomotic
channels. Any abnormality during these channel
developments could alter the arrangement of renal hilar
structures with regard to the renal vein.5 So, our findings
related to renal hilar structural variation is supported by
the previous studies.5-8 Overall, weight, dimensions and
hilar structural variations of left kidney were larger than
the right kidney (Table 1 and 2). This could indicate that
left kidney is more susceptible to anatomical variations
than the right kidney, which corelates with previous
studies.

CONCLUSION
As morphological findings help to determine anatomical
variations of kidney, such studies will help to strengthen
the current literature. Renal dimensions and hilar
structural arrangements could possess significant clinical
value. This could help to distinguish a pathological
kidney from a normal sized healthy kidney. This also can
help to improve the knowledge of the anatomist,
radiologist and surgeons.
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Abstract

Aim: The present study was undertaken to observe and study the congenital anomalies of the human adult cadaveric
kidneys. Material and Methods
Methods:: Forty human adult cadavers over a period of two years from the department of
Anatomy, J.N. Medical College, Belagavi, were included in this study. Congenital anomalies of kidneys were observed
and studied during routine dissections. Observations: Congenital anomaly like unilateral absence of kidney was found in
one cadaver. Also we found unilateral lobulated kidney in si
six cadavers. Embryological basis: The metanephric buds
begin to develop into kidneys in the fifth week of gestation. Failure of development of metanephric buds leads to renal
agenesis. Renal agenesis is closely associated with ipsilateral congenital anomali
anomalies
es of genito-urinary
genito
system, cardiac and
skeletal systems. The unilateral renal agenesis has also been reported to be associated with X-linked
X
dominant trait,
Kallmann’s syndrome,, chromosomal abnormalities as trisomy 21, trisomy 22, trisomy 7 etc. Persistant fetal lobulations
occurs due to incomplete fusion of the developing renal lobules. Conclusion: Patients with unilateral renal agenesis and a
normal solitary kidney are at increased risk of proteinuria, hypertension, and renal insufficiency. Therefore, it
i is essential
to have prolonged and careful follow
follow-up
up and to employ strategies that maximize renal preservation. Often, persistant fetal
lobulated kidney is a normal variation, but it should be distinguished from inflammatory scarring of the kidney, renal
infarcts and tumours, which it can mimic as a pseudotumour. The knowledge of these anomalies will help the clinicians
during the procedures of kidney.
Keywords: Renal agenesis, lobulated kidney.
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INTRODUCTION
Kidney is the most common site of congenital
abnormalities. Congenital anomalies of the kidney and
urinary tract constitute approximately 20 to 30 percent of
all anomalies identified in the prenatal period1. The
present study was undertaken to observe and study the
congenital anomalies of the human adult cadaveric
kidneys.

Renal Agenesis
Renal agenesis is the absence of one or both the kidneys,
more prevalent in male. The incidence of unilateral
agenesis of kidney (URA) is 1:1000 births2. The
incidence of bilateral renal agenesis
esis is reported to be
b 1 or
2 in every 10000 births 2.URA
URA is the most common
congenital abnormality of the urinary tract and this entity
has been recognized and known since the time of
Aristotle.3,4 In URA the left kidney is more commonly
absent as compared
d to right side.3 Unilateral renal
agenesis may be asymptomatic and is often incidentally
diagnosed by abdominal ultrasound or computerised
tomography (CT) scan secondary to another condition,
condition
with the contralateral kidney demonstrating compensatory
hypertrophy. Bilateral renal agenesis is invariably fatal.
Kidneys develop from the metanephric buds in the fifth
week of gestation. Failure of development of metanephric
buds, lack of induction of metanephric blastema with
ureteric bud or maldevelopement of mesonephric duct
leads to renal agenesis.The
The solitary kidney may also be
the result of postnatal involution of multicystic kidney.
The renal agenesis has also been reported to be due to
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teratogenicity of diabetes mellitus, use of renin
angiotensin inhibitors with high doses of vitamin A
derivatives, chlorambucil, and cocaine abuse.4 kidney
defects are associated with gene mutations5. The
mutations occur naturally. However the exact etiology of
renal agenesis is still unknown. The incidence of URA is
increased in newborns with a single umbilical artery.6
URA also occurs with the caudal regression syndrome,
which is seen with increased frequency in diabetes
mellitus.4 In a study of prenatal and perinatal factors
associated with renal agenesis demonstrated that diabetes
mellitus, black race, younger pregnancies, and alcohol
intake are independent risk factors for development of
URA.3 A mother with pre-existing diabetes mellitus has a
5-fold increased risk of having a fetus with URA.Renal
agenesis is closely associated with ipsilateral congenital
anomalies of genito-urinary system, cardiac and skeletal
systems. Genital anomalies occur in 37-60% of females
and 12% of males with congenital URA.7,8 The unilateral
renal agenesis has also been reported to be associated
with X-linked dominant trait, Kallmann’s syndrome,
chromosomal abnormalities as trisomy 21, trisomy 22,
trisomy 7, trisomy 10, 45 X mosaicism, and 22q11
microdeletion, as well as congenital hearing loss and
double uterus in females.
PERSISTENT FETAL LOBULATION
Normal congenital variant. It is the result of fetal
lobulation that persists into adulthood. Typically, the fetal
kidneys are subdivided into lobes by grooves that
disappear by the end of the fetal period. It occurs due to
incomplete fusion of the developing renal lobules. It is
discovered incidentally and carries no clinical
significance. It is important in imaging to distinguish
between lobulation and scarring, which can occur from
reflux and/or chronic infection. Lobulation can be seen on
CT or ultrasonography as indentations that occur between
the medullary pyramids, compared with renal scars,
which are located overlying the medullary pyramids.

Figure 1: Showing absence of left kidney and ureter

There was no post-operative scar on abdomen. The right
kidney was observed in normal anatomical position,
slightly hypertrophied. The Right ureteric opening was
seen in the urinary bladder. The left kidney was absent
(fig. 1) and the left ureteric opening was blunt. The left
testis was present. The suprarenal, seminal vesicles and
vas deferens on both sides were normal. The thoracic,
pelvic & abdominal organs were normal.
Kidney
Right kidney was seen in sub-hepatic region.It was well
covered with the renal capsule (dimensions 13X8X4 cm)
and hilum showed renal vessels and ureter. The external
surface of kidney was smooth without any lobulations.

MATERIALS AND METHODS
Forty human adult cadavers over a period of 2 years from
the department of Anatomy, J.N. Medical College,
Belagavi, were included in this study. Congenital
anomalies of kidneys were observed and studied during
routine dissections.

OBSERVATION
Congenital anomaly like unilateral absence of kidney was
found in one cadaver. Also unilateral lobulated kidney
were found in 6 cadavers.
ANOMALY NO.1
During routine dissection, in the Department of Anatomy,
J.N. Medical College, Belagavi, in a 63 yr old male
cadaver, we found the unilateral absence of left kidney
and ureter. (Fig.1).

Figure 2: Showing right kidney and ureter

Urinary Bladder
The urinary bladder was normal. Trigone of urinary
bladder showed right ureteric orifice and blunt left
ureteric orifice.

Copyright © 2015, Statperson Publications, MedPulse – International Medical Journal, ISSN: 2348-2516, EISSN: 2348-1897, Volume 2, Issue 6 June 2015

Manisha S More, Manoj D Togale, Shilpa Bhimalli, Daksha Dixit, S P Desai

DISCUSSION

Figure 3: Showing right ureteric orifice and blunt left ureteric
orifice

Ureter
The right ureter was normal and vesico -ureteral opening
was observed. The left ureter was absent, and vesicoureteral opening in trigone of urinary bladder was absent.

Figure 4: Showing Right uteter and absence of left ureter

ANOMALY NO. 2
Unilateral lobulated kidney was found in 6 cadavers.
(fig.5,6) Right side- 2, Left side - 4

Figure 5: Showing unilateral Figure 6: Showing unilateral
lobulated left kidney
lobulated right kidney

Renal agenesis may be unilateral or bilateral. Unilateral
renal agenesis is usually asymptomatic when it occurs as
an isolated anomaly1. URA is 4 to 8 times more common
than bilateral renal agenesis. Bilateral renal agenesis is a
rare anomaly incompatible with life, and approximately
20–36% of it presents as familial recurrence. It is 2.5
times more common in males than in females9. Renal
agenesis is associated with other congenital anomalies
like
maldevelopment
of
Mullerian
duct,
unilateral/bilateral agenesis of vas deferens, seminal
vesicle, hemi/complete absence of trigone of bladder,
oligohydraminos and single umbilical artery in umbilical
cord.10,11,12. Associated anomalies are more common in
females as Mullerian duct system develops at a later stage
in embryogenesis than Wolfian duct.13 The ureter and
triagone are absent in 80 % of cases of renal agenesis.13 In
present study, a male cadaver showed left renal agenesis,
with absent ureter and absence of ureteric opening in
bladder. The right kidney appeared hypertrophied. Adrian
S Woolf et al.(2006)14, observed in his study that if
solitary kidney is of normal size, it is either
hypoplastic/dysplastic. According to him a solitary
functional kidney is always hypertrophied. In present
study, our findings are in accordance with Adrian S
Woolf et al. (2006). In one third to two third of cases of
URA, the opposite kidney has been found to be diseased,
usually secondary to chronic pyelonephritis.
Embriyological Correlation
During the 5th week of gestation the ureteric bud arises
from the mesonephric duct and penetrates the
metanephric blastema. Nephrogenesis begins at the
7th week of gestation under the influence of the ureteric
bud. By the 20th week the ureteric bud branches into 15
generations and forms the entire collecting duct system.
At this time nephrogenesis is only 30% complete. Further
maturation proceeds gradually until the 36 th week.6
Renal agenesis occurs when there is:
1. Absence of the metanephric blastema;
2. Maldevelopment of ureteric bud ; or
3. Lack of induction of the metanephric blastema
by the ureteric bud.
In present study, absence of metanephric blastema and
failure of induction of ureteric bud could have resulted in
left renal agenesis. The renal agenesis could also be due
to the absence of transcription factor WT1 that influences
growth factor FGF-2 and BMP-7 to prevent apoptosis of
metanephric cells or failure to convert metanephric cells
in to nephric epithelium by regulatory genes PAX2 and
WNT4 from ureteric bud.15 Sometimes solitary kidney is
the result of post-natal involution of multicystic
dysplastic kidney and hydronephrotic kidney. Predictably,
the ipsilateral ureter and hemitrigone also fail to develop,
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although occasionally a blind-ending ureteric stump may
be present, as seen in our study. Ipsilateral adrenal
agenesis is seen in 8–10% of cases. Associated ipsilateral
urogenital anomalies are common and include absence of
the vas deferens, and absence or cysts of the seminal
vesicle, which are not seen in our study. Other associated
anomalies include skeletal abnormalities, anorectal
malformations, cryptorchidism and cardiovascular
abnormalities. The classical association of Potter’s
syndrome is seen in the VATER syndrome where
(vertebral and ventricular septal anomalies, anorectal
atresia, tracheal and oesophageal lesions and radial bone
abnormalities).
URA is associated with malposition of bowel - occurs in
empty renal fossa.13
• Rt. renal agenesis - malposition of jejunum,
deodenum, Rt. Flexure of colon
• Lt. renal agenesis - malposition of distal
transverse colon and spenic flexure of colon.
Such bowel position changes should not be mistaken for a
form of internal hernia, abnormalility of rotation or
displacement by a tumor or organomegaly.
Causes for renal agenesis
Failure of interaction between metanehric mesenchyme &
ureteric bud.Mutations in gene regulating GDNF
expression. Ex. Gene SALL1- Townes Brock syndrome,
PAX2- Renal Coloboma syndrome, EYA1 – Branchiootorenal syndrome
Failure of expression of WT1, HOX 11, Wnt 11,
FGF2,BMP7. Naturally occurring mutations in Pax-2,
KAL mutation are associated with renal abnormalities.16
Embryological basis of Lobulated kidney
Embryologically, the kidney develops in several distinct
lobules that fuse as they develop and grow. Incomplete
fusion of these renal lobules can persist postnatally and
may be observed in 7% of adults. After 28th week of
gestation, varying degrees of assimilation of independent
14 renal lobes occur (8-16). Normally, this lobulated
structure of kidney remains apparent at birth and it
gradually disappears during infancy as the nephrons
increase and grow17 and fully disappear over the first 5
yrs of life as kidney grows. It is recognized incidentally
on imaging studies - intravenous pyelography, ultrasound,
computed tomography (CT) or magnetic resonance (MRI)
- as smooth regular indentations in the renal contour,
without parenchymal thinning or abnormalities in the
underlying calyx. Often, this is a normal variation, but it
should be distinguished from inflammatory scarring of
the kidney, renal infarcts and tumours, which it can
mimic as a pseudotumour. At times, fetal lobulation may
mimic a solid renal mass and this can be ruled out with
CT or MRI. Lobation is frequently symmetrical, often
limited to mid and lower part of kidney. These are sharply

angulated surface indentations (notches) between the
calyces rather than opposite a calyx. Can be distinguished
from other causes of irregularity of outline - by its
symmetry, shape and absence of any deformity of
underlying calices. A cortical defect opposite a calyx
represents pathologic loss of lobar tissue. On intravenous
urography, fetal lobulation appear as smooth regular
indentations in between the renal calyces, without
parenchymal thinning or abnormalities in the u0nderlying
calyx. Where as in vesicoureteric reflux, the scars occur
over calyces, which are abnormally clubbed.
Inflammatory scars are deeper and typically associated
with an abnormal underlying calyx. Renal infarcts are
generally random in distribution and cause a broad flat
depression in the renal outline. We observed lobulation in
5% of right kidney specimens and 10% of left kidney
specimens. Patil and his associates reported a rare
congenital condition of kidney where bilateral lobulation
and malrotation were observed in association with the
open hilar structure of kidney18.

CONCLUSION
Although unilateral agenesis is common, its definitive
etiology is unknown. Unilateral renal agenesis may or
may not be associated with urogenital defects as seen in
the present case where the testes, vas deferens seminal
vesicle were all normal. As solitary kidney has to
compensate for absence of other kidney, patient with
unilateral agenesis needs to have life–long nephrological
care and follow-up to maximize renal preservation. Most
individuals with unilateral renal agenesis lead normal
lives although there is an increased risk of renal
infections, proteinuria, kidney stones, hypertension, renal
insufficiency. and renal failure. If detected, person should
have annual surveillance, including a blood pressure
measurement, serum creatinine, and urinalysis. Unilateral
renal agenesis is inherited as X- linked dominant trait and
also associated with Kallmann’s syndrome. In such
condition, parents and siblings need to be screened for
renal agenesis, and proper counselling needs to be given.
Prenatal counseling can help prospective parents
understand the risks of having a baby with renal agenesis.
Women can lower the risk of renal agenesis by reducing
known environmental factors before and during
pregnancy like - use of alcohol and certain drugs that can
affect kidney growth. The characteristic intestinal
malposition or displacement on a barium contrast study
will help to find out the renal anomaly. This malposition
of bowel in empty renal fossa should not be mistaken for
a form of internal hernia, abnormality of rotation or
dispacement by a tumor or organomegaly. Often,
persistant fetal lobulated kidney is a normal variation, but
it should be distinguished from inflammatory scarring of
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the kidney, renal infarcts and tumours, which it can
mimic as a pseudotumour. Also the knowledge of these
anomalies will help the clinicians during the procedures
of kidney.
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public heatth issue in many developing nations,
anct
regions such as Africa, the lriedirerranean,
the Middle East, parts ol Asia, and Latin America.nl lt remains
a grave concern to human health in lndia, in particular,
to the
rural population who are principally engaged in agriculture,
including animat husbandry, thus ire in ilose coitact
with

1ef9gs

Brucellosis (undulant fever, Malta fever, or Mediterranean
fever) is an important but neglected, reemerging, endemic,
zoonotb, carnmunicable disease. Although brucellosis has
been eradicated in many developed countiies, it still poses a
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domestic animals. Alarming increase in the transmission
ol brucellosis in rural areas owing to the high requirement
for dairy products, together with ;odified ,n-d
farming praclices and lack of awareness among
"r,ugg"r"f"O
ihe rural
population, r"ir"a .on""rn.,".,
Epidemiological evidence reveals that, in lndia,
brucellosis
.is recorded
in almost

all states but the scenario differs
between states and is present in ditferent species
o{
mammalian farm animals including cattle, goat$,
buffalo,
htematixlal Jq]mal ol Medieal sciefice and Public Health online 2015.
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articre disrributed under the terms or the crearive
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li;il i,r, ,::amels, hOrseS, and pigs.lli ConSumptiOn
Of Unpas-

products, contaminated lood, and occupational
r;rxtact are the major risks of infection 1s msn.r.{ Beports
in a
few countries show that contact with infected malerials
such
as ab,)*ed fetuses, placentas, urine, manure, carcass, and
ieurjl,:r;rJ dairy

salvaged animals cause human brucellosis in 6}0/17oo/o
i;l ca;re$.151 ln general, infection by contact is found among

v,:ier:. :rians, abattoir workers, farmers, animal handlers,
ani
,riil.i,: ,vho work with animals and their products.rol Ths
:r:.iites :rporled are only the "tip of an iceberg,,
even in
rrndentir; areas, ll has been estimated that
th; incidence

r:1 bi'r-;callosis may be 25 times higher than the reported
inciC€nc,:, because of misdiagnosis and undeneporting.rz,a
iyliitr.t

j;lqilu$i{i

bec;ruse,

and undereporting can happeir

Table 1: Distribution of the study participants
according lo their
gender and occupation (N= 190)
Farmers
Livestock handlers
(shepherds)
Household conlacts
Students

X'?=

38 (36.5)
4e (47.21

14 (16.3)
2e (33.7)

52 (27.4)
78 (41_0)

7 (6_7)

31 (36.0)
12 (14.0)
86 (100)

38 (20.0)
22 (11.6',)
1e0 (100)

10 (e.6)

Total

104 (100)

30.109; d/= 3 p< 0.00001
40

miinty

in many cases, patients have pyrexia ol unknown
origin and imitates variety of clinical entiilej, which makes
the
diagnosis tedious for an unaware physician.rst With all
such
practical unresolved issues and frequent reports
of suspected
cases of brucellosis, we formulaled an epidemiologicai
study
with a purpose to know the seroprevalence and risffactors
ol
human brucellosis among close contaots in rural
area.

{

sludy o, bruceflosis

35
30
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Materials and Methods

5
0

This descriptive cross-sectional study \ryas conducted

between Spptember 2013 and April 2014 at XaOoti village
ol
Belagavi taluk and district, Karnataka, lndia, where predominantly the residents are involved in animal rearing
and farm_
ing. Three cases of human brucellosis were redrted
to the
pediatric Department of the teaching
hospital in August eOlS.
lil lfe cases were aged_younger than 1b years. deroiogical
studies revealed arsignificant high titer
lzoaeo tutml; uy a
standard agglutination test (SAT), which vras diaqnostic
of
brucellosis and further confirmed by blood culture.
iherefore,
occupationally exposed individuals with or without pyrexia
of
unknown origin (pUO) and suspected contacts of
ihe cases
were identified in the sunounding areas and included
in the
study using purposive sampling.
The purpose of the study was expiained to the
study
subjects who were the permanent residents of Kadoli
villagg
and inlormed consent was obtained from the participan-ts.

Data were collected by using

a

predesigned'unO ,trr._
tured questionnaire, which jncluded the s6ciodemographic
delails and behavioral risk factors. This was tottoweO
Oy a
physical examination of all the @ntacts Oy
ttre investigators.
Among the subjects who were presumptively diagnosed
as
brucellosis contacts, serum sample" ir"ru'"ofLt"d
after

obtaining a written informed consent.

Serum samples were.first sffeened by Flose Bengal
plate test (HBPT) and further subjected to
Snf for tilers at
Microbiology Department of teaching hospital.
Cases were
defined by lhe presence ol a Brucella agglutination
titer ol
at least 160 lU/mL or more, if the perso-rinel had signs
or
sy,mptoms compatible with brucellosis accordino
to the
recommended case definition criteria suggestej
by the
World Health Organization (WHO).p,ar fne-serum
samptes

0.15

1&30 31-45

46.60

61-75

Age group in years

I:

Figure

Distribution oI study participants according
to age.

were lunher tested with 2-mercaploethanol (2-ME)
to

confirm acute brucellosis infection.rg,d

Data were expressed as percentages,
and statistical

1a resr usins sr;tisiic;i package for
Siill:i:I?:,qong^l1ry
uocrat
Sciences (SpSS, lnc., version 17.0). p_value
<0.0S
was considered as statistically significant. :
All seropositive subjects'weie provided with
a
of doxycyctine treatmeni (100 mg trtr" o"tfyi'i"r course
o weers.
S^erum. sam.ples of 4g goats, from
att the'houses of the
with possible exposure, were atso subiecled
to
BBpT. Health educarion tecrures'*"ru orlriirll-io
r3e high-risk sroups (farmers, shepherds,
"r""t"
f!o1s
handters) regarding bruceilosis invotvins
rhe ComL13r,T."t
muntry.Medicine Department Gram panchayat,
veterinary
primary

loI1f

::::l:r^:

hospital, and

Health Center, XaAof i,

iamatut",

tnOir.

Result
Of the total 190 contacts of the cases,
104 (54.7o/o)

\tere
men and 86 (4S.3%) women. The predominunt
o".rproljhe

mate
liol
and of femate

h;ffi;;
,ignii;;;ii;I

parlicipanrs was livesiock

participants was househotd
difference was Iound ro be statisticauy

T!e.

lr?,;^ il
.:--,,y.eT.
(3s.8%)

{47.2%}

roix fe;.tzl. rni.
o.ooor

)

lnean age o, rhe pati"ipunr. *'uuia.sZ *
Majority were in the age group ol 16
to B0 years

[Figure 1]. Among rhe sttioy-p"riicipair,-
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Table 2: Percentage o, subiects who were positive for symptoms
suggestive of brucellosis (N= 190)

r009s

80x

7*
sI

(26.8)
68 (3s.8)
38 (20.0)
27 (14.2)
6 (3.2)
190 (100)

0-15
16-30
31-45
46-60

6l-75
Total

ffi

34 (66.6)
28 (4'.t.2)
18 (47.3)
8 (2e.6)
2 (33.3)
90 (47.4)

.g

e

i

s'*
lt*
2At
10x
o.s6

&r5

tr-{5

1630

ln
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Discussion

:-

ln orr study, a serious threat ol an outbreak was identF
fied soon after serial reporting of cases of brucellosis lrom
Kadolivillage. All the three index cases were in the age group

ol youngathan 15 years, suggesting lower immunity toward
the infection. Ghildren can be particularly at risk as they may
adopt new bom or sick animals as pet.lsl

2:

Percentage

ol

4&@

6!-15

r.s

people with different age group and

p€rcentage who were infected (positive for SAT > 160 lUiml).

21.

The serum samples of all the persons who were clinically
susp€cted was collected and screened by RBPT, which
showed positivity in 42.2/o ol them. The seroprevalence of
brucellosis was lound to be 28.8olo among clinical suspects
using SAT. About 15.4% ol them showed positive result with
2-ME blocking agent, indicating acute infeclion [Iable 3 and
Figure 21. The behavioral risk lactors ol the study panicipants
were assessed; majoiity were animal handlers (42.60/o), and
31.17o ol lhem gave history of consuming unpasteurized raw
milk [Table 4].
Substantial evidences revealed possibility ol high prevalence ol infection among the goats reared by the lamily and
whose milk was regularly consumed by them. and others in
the village without any pasteurization. Among the 48 goats
tested, 29.29l"of goats showed the dvidence ol Brucella infection, which was confirmed by the lnstitute of Animal Health
and Veterinary Biologicals, Belagavi, Karnataka, lndia"

)

Figure

them showed signs and symptoms suggestive of brucellosis
and were presumptively diagnosed as brucellosis, of which
predominantly were in lhe age group ol 1-15 years (66.6%)
Fable

Table 4: Behavioral risk factors of brucellosis among the study
parlicipants (N= 190)

History of consuming raw milk
Unsale animal handling practice
History of food contamination
Consumption o{ undercooked meat
Total

59

31.1

81

42.6
20.o
6.3
100

38
12

190

Brucellosis is endemic in the lndian subcontinent as it is
reported in almost all states. The rearing ol domestic cattle and
unsafe animal handling practices has been suggested as an
important factor in the maintenance and sprea6l 6f infs6[isn.lt,tt]
The prevalence of human brucellosis reported in the previous studies in Andhra Pradesh and Orissa was lound to be
1.1 .5% and 6.5%, respectively.rtato ln a similar seroprevalence study done at Ludhiana, Punjab, revealed lhal24.5/o ol
the participants were positive by RBPT, and diagnosis was
established in 26.6% using SAT with a titer range between
80 and 1 ,280 lUimL. This result was comparabie with our study;
however, this study had a lower cut off value of 80 lU/mL for
establishing diagnosis. Lack ol knowledge about zoonosis,
contact with parturient animal, and raising animals were
recorded as the major causative factors.tlal The lindings were

Table 3: Pe6entage of contacts who urere positive lor serological tests tor Brucella anligen (N= 90)

0-15

J+

16-.30

28

31-45
46-60

1B

61 andoHer

2
90

Total

I

htected

I(r$

12 (35.3)
14 (s0.0)
I (44.4)

6 (17.6)
12 (42.8)
4{'22.21

4 (22.2'.,

2 (25.0)
2 (100.0)
38 (42.2)

2 (25.0',)
2 (100.0)
26 {28.8)

2(25.0)

4 (11 .8)
2 (7.1)

2 (100.0)
14 (15.4)
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ii)r,rr i;; be $onsistent with our study, except lor the fact that the
kn..],,,:r{iajo regarding the disease was not included in our study.
!r-: ;, ;sludy done by Mathur et al.,rrsr the seroprevalence
oI

i;rucellosis among dairy personnel in contact with inlected
,iniriiri was 8.5%. ln another sludy by Thakur and Thapliyal,{i6t
3 pre,.r:llence ol 4.97o/o in animal contacts and 17.3g7. among
,j1)lei,,,i.ii;.ir )s was reporled.ttolA
;:_i..i; I , . ili: tiy B.Syo.tr4 On the

lc,. :

rnu

,;;;i.i

,

,

studydone in Gujarat showeA
contrary, the seroprevalence

r study was considerably higher when
compared,
r'righet infectiOn rate.

r! l,iudy by Mantur et al. reported that, ol the 5,726 study
,ts, 93 children with brucellosis were identified by testing
sn6i,:r*c with seroprevalence ol 1.60lo by SAT (>16OlU/mli
Bnd 'the diagnosis was confirmed in 4i! of these pediakic
patier')ts by the isolation ol Brucella melitensis. Majority
of the
pediatric patients and their lamily members were shepherds
(41 .9"/c), and the most probable risk factors responsible
for
infection were practice of consuming fresh goat milk and the
close contacts with animals. The most importanl lact was that
brucellosis was alleged on lirst analysis only in 15 cases;
however, in the rest 7g cases, initial identifications were as
.iLrbje

enteric fever, malaria, pUO, and rheumatic

atthritis.n6)

Although the prevalence was very low, the positivity among
pediatric cases were comparable with our study. Thus,
lhi
children are at most risk of developing Brucella infection.
Maiority of the patients in our study were shepherds lrom
rural area, and becaus€ of regular close contact with animals
when taking them to the fields and unsafe handling of inlected
products ol gestation during parturition, high seroprevalence
has been reported. In the study done by Kochar ei al.rlsj lrom
Northwest lndia reported a similar finding, with an additional
information on the clinical presentation oithe cases and their
diet pattern, which included consumption cf raw milk ol cattle
and goats, which is heavily infected with lhe organism.rlel
Similarly, Almuneef et al.{20r emphasized in iheir study the
significance of screening household members and contacts
of acute bruce,losis cases in endemic areas. This is an impor_
tantepidemiological step that must be taken into accouni by
the tamily physicians, so that timely diagnosis and provision
ol therapy can result in lower morbidity. Brucellosis must be
more importantly reported to health authorities, and awareness of the infection occurrence can be used to prioritize

disease control policy for brucellosis and to alert health staff.prl

contacts who are often neglected or misdiagnosed. The risk of
developing brucellosis was attributed to poor animal handling
practices and consumption ol unpasteurized milk. Apparenily
low incidence is an illusion, as many cases go unreported.
Hence, it is recommended that brucellosis mult be included
in public health education, padicularly in the rural areas, as
it imposes a dual burden on human and animal health. High
index of suspicion is needed for early diagnosis and prom-pt
treatment. Flegular examination is esseniial to monitor the
presence or absence of human/animal brucellosis and
formulate strategies for intervention.
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ABSTRACT
Title: An in vitro comparative evaluation of efficacy of disinfecting ability of garlic
oil (Lasuna), clover leaf oil (Lavang) and autoclaving on endodontic K files tested against
Enterococcus faecalis. Background: The most important step in endodontic treatment is the
effective disinfection of cleaning and shaping instruments. Although, autoclaving is the gold
standard, but its effects on temper and cutting efficiency of these instruments dilutes its usage. Hence, an attempt is made using garlic oil and clove oil extracts to validate their use in
disinfection of endodontic instruments. Aim: To comparatively evaluate efficacy of disinfecting ability of garlic oil, clove oil and autoclaving on endodontic K files tested against Enterococcus faecalis. Design: 30 K files were exposed to the test organism and then were treated
with one of the three methods of disinfection. Results: All the three methods including autoclaving, garlic oil and clove oil showed considerable effectiveness against the test organism.
Conclusion: The test chemicals could serve to be valuable dis-infective agents or adjuncts to
autoclaving for timely disinfection of endodontic instruments.
Keywords: Autoclaving, Clove oil, Disinfection, Endodontic instruments,
INTRODUCTION

The human oral cavity contains a
wide variety of micro-organisms both
commensals as well as pathogenic organisms1. With such a high of number of bacteria in the oral cavity it is almost impossible to maintain the disinfection in the
working area to provide a sterile field for
dental treatment. Although the use of rubber dam guarantees a better field, but in
cases of paediatric dental patients this consideration is to be given a considerable
thought.
Endodontic treatment procedures
are second to no routine dental procedure

in terms of infection being dealt with during the procedure. It is during such procedures that the risk of cross infection looms
large. Of paramount importance is the
need to maintain absolute sterility in the
use of endodontic instruments such as files
which are frequently used in the dental operatory to routinely perform endodontic
treatment. It has been found that these instruments can even be supplied by the
manufacturer with a high microbial containing obviating the need to sterilize them
even before their first use2. The microorganisms isolated from the root canals of
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infected teeth can have serious implications on oral and systemic health of an individual. The endodontic instruments carry
the greatest risk of cross infection between
individuals due to an extremely high bacterial load and high frequency of use in general dental practice and even in speciality
settings including endodontic and pediatric
dental practice.
Although various methods have
been used to sterilize or disinfect endodontic instruments prior to their next use, every method has its shortcomings. These include the impractical attempt at autoclaving endodontic instruments after each use
and the time taken and tediousness of the
entire procedure3. The effect on the mechanical properties of these instruments on
using autoclaving or chemical agents is
discouraging4,5. Also some methods provide an insufficient level of disinfection
for its justified use in a busy practice set
up6. Finally some methods such as lasers
are too expensive an option to pursue its
use in sterilization of endodontic instruments. All these considerations can question the thought of endodontic instruments
being reusable7. Thus, though autoclaving
is the gold standard in sterilization of endodontic instruments, the search for an effective time bound practical approach in
sterilization/ disinfection of endodontic
instruments is far from over, thus implying
the need for research in this area.
Of all the endodontically isolated
bacteria, it is of particular importance to
mention Eneterococcus faecalis. This organism has been frequently isolated in
both primary and persistent endodontic
infections in both sets of dentitions. The
relatively high frequency of isolation of
this bacteria together with its ability to
thrive under various conditions since it is
facultatively anaerobic giving it the ability
www.iamj.in

to thrive under aerobic and anaerobic conditions, makes it a difficult bacteria to
eradicate[8]. Also, E. faecalis in numerous
studies has shown to be resistant to various
chemicals routinely used in endodontic
treatments9.
Since, the use of herbal products is
on the rise in all avenues of medical and
dental setup due to the reliable assurance
of inability to develop resistance against
these products. The use of these products
in endodontic practice is a viable option to
consider. Eugenia carophyllus (Latin)
commonly referred as clove and Allium
sativum (Latin) commonly referred to as
garlic have many health benefits as documented throughout literature. Many studies have outlined the antimicrobial effects
of clove (Lavang) and garlic (Lasuna) extracts against a wide variety of bacteria10,11. Thus, the aim of the present study
was to comparatively evaluate the efficacy
of disinfecting ability of garlic oil, clove
oil and autoclaving on endodontic K files
tested against Enterococcus faecalis.
METHODS
Endodontic files were used in the
present study to test the efficacy of the
three disinfection methods namely garlic
oil extract, clove oil extract and autoclaving. Thirty #10 K endodontic hand files
(Kendo CC Cord, VDW GmbH, Bayerwaldstr, 15 81737 Munich, Germany) 21
mm in length were used in the present
study. These files were used in study with
the concept that # 10 files are the first endodontic instruments to be inserted into
the canal that encounter maximum infection within the canals. All of these K files
were pre-sterilized by standard autoclaving
protocol at 121oC at 15 lb pressure for 30
minutes. Enterococcus faecalis standard
strain ATCC (American Type Culture Collection) 21292 was used to infect the en-
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dodontic K files. Enterococcus faecalis
broth was prepared according to standard
microbiological protocols and incubated
overnight at 37oC for 24 hours. After the
broth was obtained the presterilized files
were infected by inserting them into a sterile container containing the broth for 30
mins (Figure 1).
The infected files were transferred to a
sterile petri dish and incubated at 37oC for
30 mins for drying and ensuring fixation of
the microbes on the files. The test chemicals included:
Group I: K Files treated with 0.5% w/w
garlic oil extract (Ranbaxy Garlic Pearls)
(Figure 2a).
Group II: K Files treated with pure clove
leaf oil (Dr. Jain’s Forest Herbals Private
Limited, Andheri, Mumbai, India) ) (Figure 2b).
Group III: K files treated with autoclaving
at 121oC at 15 lb pressure for 30 minutes
(Figure 2c).
The endodontic files in group I and II were
placed in sterile container with the test
chemicals for 5 minutes and group III was
autoclaved as described.
To check the disinfecting ability of the test
chemicals, three methods were employed.
These methods included:
1. Turbidity Method
2. Blood agar plate streaking method
3. Microscopic examination
In the turbidity method, all the infected files were placed in peptone water
overnight and checked for turbidity suggesting growth of bacteria (Figure 3a 3b
3c). In case of blood agar streaking plate
method, the blood agar plate was divided
in such a way that the central portion contained the positive control of standard
strain of E. faecalis to check against the
growth of bacteria after disinfection with
test chemicals (Figure 4a 4b 4c). In case of
www.iamj.in

microscopic examination, the standard
strain was stained using Gram’s strain and
checked in respect to all disinfected files
by all the three methods (Figure 5a 5b 5c).
STATISTICS
All the data was tabulated and tested
statistically using one way ANOVA test
and Chi square test using SPSS 18 software.
RESULTS
No statistically significant difference was seen with all the three test methods used for disinfection of hand K endodontic files. All the endodontic instruments used in the study were free of Enterococcus faecalis as determined by all
the three tests including turbidity test,
blood agar plate streaking method and microscopic examination method. The turbidity tests in all cases did not show any turbidity in peptone water. The blood agar
plates showed peculiar growth of E. faecalis only on positive streaking and no
growth on all other test specimens. The
microscopic method showed Gram positive cocci in positive control and no bacteria in all test specimens.
DISCUSSION
Prevention of transmission of infection from one person to another is an
important consideration in clinical endodontics. This infection transmission is a
curse in endodontic treatment because of
all the factors involved in the success of
treatment, the most important is asepsis.
Legal considerations through use of contaminated instruments further complicate
the picture. This is because endodontic instruments play an important role in transmission of various infections including
HIV, Hepatitis, Creutzfeld – Jacob’s disease, etc. which pose a significant health
hazard12. Thus, control of this infection is
important from the point of view of opera-
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tor and patient safely and success of root
canal therapy.
Enterococcus faecalis is an important micro-organism in the view of its
potential to cause significantly resistance
pulpal and periapical infection8. It is an
obligate anaerobe which thrives well under
reduced oxygen tension and is significantly resistant to commonly used intracanal
medicaments and irrigating regimens as
outlined by various studies9. Thus, Enterococcus faecalis was used in the present
study to determine the disinfecting potential of the test chemicals.
Garlic oil has proved its use in infection control as outlined by numerous
studies [13,14]. In dental scenario, too, various studies have shown its antibacterial
potential10,15. Tsao and colleagues found
that Pseudomonas and Klebsiella that were
resistant to various drugs including
Ceftazidime, Gentamycin, Imipenem,
Meropenem were sensitive to garlic oil13.
However, this was at higher concentration
than its individual components diallyl
monosulphide, diallyl disulphide, diallyl
trisulphide and diallyl tetrasulphide in the
same order. Fani and coworkers found that
multidrug resistant Streptococcus mutans
including reistance to Penicillin, Tetracycline, Ceftriaxone and Imipenem was significantly sensitive to garlic oil at MIC of
4 – 32 micrograms/ ml10. Bakri et al found
that many oral bacteria were sensitive to
garlic oil with most sensitive ones including Streptococcus mutans and Porphyromonas gingivalis15. Ruddock testified
the susceptibility of Enterococci to garlic
oil as in the present study along with Neisseria and Staphylococci also being susceptible14.
In the present study, garlic oil was
found to thoroughly inhibit the persistence
of Enterococcus faecalis on the endodontic
www.iamj.in

instruments as similar to autoclaving
against the same micro-organism. The
mechanism of action of garlic oil is related
to the presence of its active component as
allicin which is produced by the action of
allinase enzyme on alliin. This allicin reacts with thiol groups of enzymes in susceptible bacteria to form S- allylmercaptocysteine thus causing their inhibition. This
disrupts the metabolic machinery of the
bacteria and causing cell lysis.
Clove oil has been studied extensively since past many centuries. Clove oil
is an important component of eugenol
which is regularly used in dental practice.
Various studies have shown the antibacterial effect of clove oil against various oral
and systemic pathogens11,16,17. Clove oil
has been shown to be effective against
Streptococcus mutans, Staphylococcus aureus, Lactobacillus acidophilus (bacteria),
Candida albicansand Saccharomyces
cerevisiae (yeast), with S. mutans being
the most sensitive[11]. Nascimento et al
proved the efficacy of clove oil against S.
aureus, K. pneumoniae, P. aeruginosa and
Candida albicans when they tested other
herbs such as basil, guava, rosemary, sage,
pomegranate, yarrow, jambolan, thyme
and lemon balm with clove oil being most
effective[16]. Joseph and Sujatha tested the
effectiveness of clove oil against food
pathogens and proved its effectiveness
against Enterococcus faecalis17. The only
study showing the resistance of Enterococcus faecalis against clove oil that was
found was one by Bayoub et al where
amongst 6 species of bacteria selected for
study only Enterococcus was resistant18.
However in their study too it was one of
the better herbs as tested against 12 other
herbs and was second only to wild thyme.
The mechanism of action of clove
oil includes the sensitization of microbial
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cell membrane by the phenols and other
polycyclic alcohols which affect the phospholipid layer of involved bacteria. The
disruption of cell membrane ensues leading to leakage of cellular constituents and
finally bacterial cell death.
Autoclaving has been long recommended as an ideal method of sterilization
and is the true gold standard for rendering
the involved surfaces bacteria and spore
free devoid of any chance of infection
transmission. The mechanism of action by
which, autoclaving works will include denaturation and coagulation of bacterial
proteins resulting in cell lysis19. However,
many authors have scrutinized the use of
autoclaving for sterilization procedures
because of its effects on the mechanical
properties. The present study thus concludes that the disinfection of endodontic
instruments can be carried out as effectively as autoclaving by clove oil and garlic oil
respectively. However, larger sample size
and testing against a wider spectrum of
bacteria can help validate and justify the
use of these materials as chairside disinfecting agents. Nonetheless, the advantages of these methods include less
chairside time, easy process and minimal
possibility of developing resistance. Herbs
and herbal extracts are a natural and harmless way of controlling infection. Various
herbal products can be effectively used in
day to day dental practice to prevent cross
contamination. Clove oil and garlic oil
have excellent antibacterial properties
which can have wide applications in endodontic infection control.
CONCLUSION
Clove oil and garlic oil are strong
inhibitors of microbial activity such as
demonstrated in the study against a very
resilient micro-organism in the form of
Eneterococcus faecalis and thus its potenwww.iamj.in

tial as a mainline or adjunct disinfection
method for endodontic instruments should
be considered.
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FIGURE LEGENDS
1. Figure 1: Endodontic files infected by
placing in Enterococcus faecalis broth
for 30 minutes.
2. Figure 2a: Disinfection of E. faecalis
infected K files for 0.5% w/w Garlic
oil
Figure 2b: Disinfection of E. faecalis
infected K files for Pure Clove oil
Figure 2c: Disinfection of E. faecalis
infected K files after autoclaving
3. Figure 3a: Disinfection of K files
checked by turbidity method for control
Figure 3b: Disinfection of K files
checked by turbidity method 0.5% w/w
Garlic oil
Figure 3c: Disinfection of K files
checked by turbidity method Pure
Clove Oil
Figure 3d: Disinfection of K files
checked by turbidity method after autoclaving
4. Figure 4a: Disinfection of K files
checked by blood agar plate streaking
method 0.5% w/w Garlic oil
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Figure 4b: Disinfection of K files
checked by blood agar plate method for
Pure Clove Oil
Figure 4c: Disinfection of K files
checked by agar plate method after autoclaving
5. Figure 5a: : Disinfection of K files
checked by microscopic examination
method for control group

Figure 5b Disinfection of K files
checked by microscopic examination
method for 0.5% w/w Garlic oil
Figure 5c: Disinfection of K files
checked by microscopic examination
method for Pure Clove Oil
Figure 5d: Disinfection of K files
checked by microscopic examination
method after autoclaving

Figure 1: Endodontic files infected by placing in Enterococcus faecalis broth for
30 minutes.

Fig. 2 a, 2b, 2c: Disinfection of E. faecalis infected K files (a) 0.5% w/w Garlic oil, (b)
Pure Clove leaf oil, and (c) Autoclaving
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Fig.3a, 3b, 3c, 3d: Disinfection of K files checked by turbidity method: (a) Control, (b) 0.5% w/w Garlic oil, (c) Pure Clove leaf oil, and (d) Autoclaving

Fig.4a, 4b, 4c: Disinfection of K files checked by blood agar plate streaking
method: (a) 0.5% w/w Garlic oil, (b) Pure Clove leaf oil, and (c) Autoclaving

Fig.5a, 5b, 5c, 5d: Disinfection of K files checked by microscopic examination method:
(a) Control, (b) 0.5% w/w Garlic oil, (c) Pure Clove leaf oil, and (d) Autoclaving
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Case Series

Cyanide Poisoning - Is It Still Fatal ?

Pushpa

M.G*, somashekhars. Puja*', Ravindra s. Honnungar**, Vishar V. Koulapur+*

AI}STITAC'I'
Cyanide toxicity is considered to be"a rare form of
poisoning. lntentional poisoning with cyanide is a

rarely encountered event. However, unintentional
poisoning of cyanide exposure occurs relatively
frequently in patients with smoke inhalation from
residential or industrial fires. lntentional poisoning
with cyanide

is usuaily almost fatal because of th e early
onset; high fatallty rate; and physical and pharmaco-

mtuders-

logical properties of the cyanide. Unavailability of
proper confirmatory tests makes the task even more
tedious. Here in this article case series of cyanide
poisoning is presented wherein out of 5 cases 3 have

According to another study by James R. Gill; Elizabeth
Marker and Mariria Stajicc Seventeen intentional
ingesilons of cyanide that occurred in Nerv york
City over a ten-year interval rvere reviewed. The

survived because of early diagnosis by screening tests
and is aimed at highlighting few properties of cyanide
poisonlng, screening tests which could possibly reduce
the fatality rate to a great extent and the role of poison
detection centre (PDC) in reducing the mortality rate.

toxicologic and postmortem findings werc reviewed.
of thc Sevcntccn fatalitics wcrc malc. pink
lividity, a "bincr-almoncl" smcll, and a hcmorhagic
gastric mucosa were not prevailing findings in thcse
decedents. A coior tesr \vas used for scrccning for
cyanide w.ith confinnation ald quiurtitalion using gas

Keywords: cyanide; poisoning; poison detection

chrornatography which was

ce

nter

INTRODUCTION
Historically, cyanide has been used as a chemical
warfare agent, and it could potenrially be an age nt for

t

A very classic case of cyanide poisoning is the case of
"cyanide mohan". Mohan Kumar, a serial killer who
murdered at least 20 women in the spal of five years
after telling them that he wanted to marry them, is
being tried in Mangalore courq Karnataka5. The case,
in fact, is not as air-tight as cyanide has been identified
by doctors in only half of the cases. The proof is not
there though the accused hjmself has admined to all the

tcrrorist

attack.?'3

In intcntional poisoning.

Fourtccn

a

useful tool.

Suicidal exposures are rarely rcported to poison
centcrs: 22 of 202 cyanidc poisoning cascs wcre
intentional exposrfes as reportcd to the Anrcrjcan
Association of Poison Control Centers irr2AlZ.'''

a

Usually

killcrs casily procured cyanide from goldsmiths or
posing as goldsmith.s.'On March 8,2009, rhc govcmrnent of Karnataka decided to amcnd thc Poison Act
to ensure that cyanide was not used to kill people.
However, the killer substance seems to be casily
availablc as thcre's no end-user monitoring. The Act
was amended and thc rcvcnuc dcpartmcnt, District
Commissioncrs and Tahsildars havc bccn cntrustcd
with thc task of cnforcing it. Earlier, this was <jonc by
thc hcalth dcpartnrent which Iackcd powcrs to

Howcver, a rapidly fatal suicide from cyaniiJe salts in
an adult patient might easily bc mistakcn for suddcn
death from myocardial infarction, pulmonary cmbolus

or ventricular dysrhythmia. Dclibcratc ingcstion of
cyanidc occurs mostly in adults.

In this paper we are presenling five cases of fatal
intentional poisoning by cyaniilc including two
children which came to Jawaharlal Nclrru Medical
college, tselgaum.

prosccute thc accuscd.o

'1Au*ror for correspondence) : E mai I : rlrsontu 98 @ gntai l.coni
* Dcpt- of Forensic Medicine & Toxicology, Bclgaurn
Institute of Mcdic;LI Scicncc.s, Delgaum, Karnaraka, India
**Dept. of Forcnsic Medicinc & Toxicology,
KLE University's J .N. Mctlical Collegc, BIlgaum, Karnataka, India
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Cas€€ of
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Table 1: Various tests for cyanide detection
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Diagnosis

be collected and examined at the earliest for

a

a

Rapid scrcening test which js sirnplc can bc
donc
at all hospiral labs.
Immediate treatrnent with antidote kits should
be

made

available.

a

Autopsy diagnosis, feanrrcs htve to be pickcd
up;
colour lcsts do givc miuitnurn uaar',r,,ay.

a

Slrict legislations have to bc ma<je to curb
thc
casy availabiliry of cyanidc.
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Acute Datura Pcisoning: Ctinica-Toxicolo gical Aaalysis & Corelation
in Poison Detection Center &s an aid in Evidence Based Medicine
Mahadeshwara Prasad D.R.*0, Ravindra s Honnungar*r, Ajay Kumar. S+++

ABSTRACT
at mounting and validating thin
layer chromatography, and ultraviolet-visible
spectrophotometer analysis for identification of toxic
This work was aimed

substances ingested and at employing this method for
analysis of gastric wash sample, urine samples and
blood sample in a patient who had consumed datura,

i

l
t.

as part of evidence-based medicine where blood
sample taken 12 hours after datura ingestion was
analyzed with chromatography and mass spectrometry
thatwasfound to be positive for atropine. The atropine
excreted in urine was serially determined by using thin
layer chromatography in three subsequent urine
samples at an interval of 3hours. The method showed
good intra-day and inter-day precisions for analyte.
Minimal matrix effects were observed during the thin
layer chromatography. Results for forensic case
samples demonstrated that the method successfully
detected datura active principles in the lethal
concentrations. Biochemical markers are extremety
helpful in the diagnosis of a patient's illness when they
are properly correlated with the clinical signs and
symptoms. lt also marks an important fact in the
current practice of evidence-based medicine. In this
incidence we want to discuss the importance of poison
Detection Center in tertiary health care center and the
toxicity due to tropane alkaloids with due stress on its
biologic and forensic aspects in relation to the clinica_

datura; tropane alkaloids;

In India, Datura (Atropa belladonna, Thorn apple,
Jimson weed, Angel's trumpet) grows at high altitudes,
ryaste lands and seen all over the world., The name

belladonna in Atropa belladonna means beautiful
women and refers to the past use of this plant in
European medicine to dilate the pupils in order to
make a woman appear more attractive.'The incidence
of toxicity is sporadic. However, the Worldwide
incidence is unknown, but cases have been reported in
Germany, Italy, Greece, Saudi Arabia, fanzania,
Australia, Brazil, Hong Kong, Taiwan, Mexico, Chiie,
and Venezuela, attesting
-to broad geographic
distribution of Datura species.'Daturapoiioniig is ttre
third commonest poisons in India.' ln United 3t^t.r,
sporadic cases occuror sometimes clusters of cases are
repgrted mostly among adolescents using piants for
their hailucinogenic effects. 3 Dahra speci e-s co nsists of

tropane alkaloids, plant metabolites which are
niffogenous ring structure with alkali-like reactivity

and-pharmacologically active in preventing acetyl_
choline binding to its receptor, thus affecring

he

*trit",

respiration and central nervous systerr functicns
(anticholinergic effects). Lin et al' from Taiwan, in
2402 revealed that one of the tropane alkaloids
possesses cholinergic rather than anticho_linergic
activities and a study conducted on mice, with a reiaied
herb, has demonstrated renal, hepatic, and erythrocyte

toxieity.

The active principles are hyosin, hyocymine,

toxicological ana lysis.

Keywords:

IN"RODUCTION

scopolamine;

atropine; hallucinogens; poison detection center;
evidence-based medicine

scopolamine, atropine and tropane found in all purt, oi
the plants, with highest concenkations in roots and
seeds. Scopolamine, acting as an antagonist at both

peripheral and central muscarinic receptors, is thought

to be the primary compound responsible for ihe
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Acute Datura Poisoning: clinico-Toxicological Analysis & correlation
in Poison Detection center as an aid in Evidence Based Medicine

toxic effects of these plarts. Rapid impairment of the
individual is common in these type of foxin facilitated
self infliction.

delirum, anxiety, and frightening visual, auditory and
tactile hallucination came down after i2_lghours of
intervention.

In the present study we had a patient referred from a
primary health center where there was an intact inha_

A. Toxicological Analysis

venous line with normal saline running without
necessary documents, frequently creates essential
doubts in the subsequent clinician at the referral center.
During such circumstances it i s the history given by the
attendants and investigations done play an important
role in both therapeutic and medicoJegal aspect, but
how far is it reliable without selective an<I iensitive
toxicological evaluation? Ttus we aim to present a
case of toxin facilitated self infliction dui to the
influence of datura consumption, where the active
principles wereidentified in blood, gastric aspirate and
urine, which aided in diagnosis arrd management.

CASE-REPORT
A 17 year old girl brought

TLC plates of dimensions 20X20cm (Merck,

to the emergency

departmentwith a history of consumption of unf,nown

seeds. Initially she haC nausea, vomiting later
disorientation, agitation, delirium with persecutory

ideation and frightening visual anA tactitl

hallucination of insects crawling and being assaulted

by animals. On examination, moderatety Uuitt ana
nourished, heart rate l30/minute, blood pressure

TOmm Hg, diastolic not recordable, respiratory rate
30/minute shallow, SpO2 6OVo and re,spon<ling to

painful stimuli but not to verbal
ltipito
"o**urdr.
were dilated 6mm and sluggishly reacrive.
An in_iitu
intra-venous line with normal saline was present.
On
enquiring there were no other treatmenf modalities
done to the patient. Other basic clinical parameters and
mutine investigations were within the norrnalrange.
Gastic aspirate showed the presence of intact seeds of
dalura, identified by the specialists in Departrnent
of
Forensic Medicine & Toxicology. A joiid phase

extract of the seeds

_was.

subjeiied to thin iuy*.

chomatogaphy, and ultaviolet_visible spectrophoio_

meter analysis was done for the deiection and
confirmation of atropine and scopolamine, the
principal toxic alkaloids responsible for dilated pupil
in thepresent case. Afterprompt intervention, with
the
general care and antipsychotics, the patient
retumed to
normal 36 hours after ingesLion. Tire agltation,

Journal of the lndian Society of Toxicology

Sample Treatment: The study was conducted at the
Poison Detection Center, Department of Forensic
Medicine & Toxicology, Jawaharlal Nehru Medical
College, Belgaum, Karnataka. Gastric wash was
subjected to centrifugation and the concentrate was
tested for the strongly suspected datura toxic
principles. The internal standard was prepared by
using homogenised datura seed extract with methanoi.
After extracrion (30 min) by means of centrifugarion,
the supernatant (2 mt) is filtered through a-30kD
ultra filter and qualification done by*thin luye,
chromatography (TLC). After d^issolving in ethanol,
the selected samples were spomed on silicf gel 60FZS4

)

Germany) with the help of fine-bore glass capillaries.
Three TLC chambers were saturated with the three

,r-

mobile phases, i.e., Solvent system 1_ethanol:
diethyl ether:acerone (60:20:20); 'solvent system 2_
ethanol :diethyl ether:acetone (75 : 1 5: I 0), and
Solvent
system 3-ethanol:diethyl ether (60:40). The plates
were made to run for a standard distance of 10cm
and

later dried at room temperature, They were examined

in daylight, uitraviolef fight. photographs of

these
plates were taken with the lielp of a dig-ital camera,
and
hRf values were recorded uiing tern-plates. Samples

were alsc screened for all other posiible pcisoncus

substances (organophosphorous compoundi,
organo_

chlorines, pyrethroids) and drug orJrdor"* (bar-Uitu-

rates, paraceiamol, phenobarbitone) of local incidence

and

in particular to the clinical picture.

The blood sample taken lZ hours after datura
ingestion was analyzed with chromatography and
mass.specaometry that was found to be positive
for
The atropine excreted in urine was serially
ltopin:.
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Iere.obleryed during the thin layer chromatography,
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ABSTRACT

Introduction: In India, poor eating habits are a major public health concern among college students who
experience transition into university life, during which they are exposed to stress and lack of time.
Objective: To assess the dietary pattern among college going adolescents.
Methodology: Cross-sectional study conducted among 400 college going adolescents (17-19 years)
residing in urban area of Belagavi. Diet (consumption pattern), frequency of meals, type of meal,
vegetables and fruits consumption, daily water intake, consumption of fast food, etc. were assessed using
pre-designed and pre-tested questionnaire.
Results: Mean calorie consumption among boys was 1472 ±417 Kcal and in girls was 1360 ± 380 Kcal.
45.5% of boys and 51.5% of girls were underweight. Majority had regular meals and breakfast (72% &,
80.8% respectively). 46.8% consumed fruits less than three times per week, 58% had fried food twice or
more per week and 40.5% consumed less than 2 liters of water a day.
Conclusions: Most of the students in this study had healthy eating habits except in their consumption of
fruits, water intake and consumption of fried food. A study of this type will help to provide nutrition
education on healthy food habits and life styles which will help college students bridge the gap between
knowledge and practice of dietary pattern.

Copyright © Harika Yadav et al ., This is an open-access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

World Health Organization has defined adolescence as a period
between 10-19 years.1 The current population of adolescents in
India is 253.2 million, which comprises of 21 % of worlds total
population.2 Adolescence is a period of transition from
childhood to adulthood. These are formative years during
which maximum amount of physical, psychological and
behavioral changes take place. Rapid changes in physical
growth and psychosocial development have placed these young
adults in nutritionally vulnerable groups with poor eating habits
that fail to meet essential dietary requirements.3 Many college
going students still fall within the adolescent age group and
show some common unhealthy eating patterns such as meal
skipping, eating away from home, snacking and fast food
consumption.4
In present India due to increased urbanization and various other
factors, there is a drastic change in the dietary patterns of
college students and young adults. Poor eating habits is a major
public health concern among college students who experience
transition into university life, during which they are exposed to
stress and lack of time.5 They adopt unhealthy eating habits
mainly because of reduced affordability and accessibility of

healthy diet on the premises and the presence of an abundance
of surrounding fast food outlets. These factors also pose a
barrier against embracing healthy behavior and may lead to
change in eating habits and substance abuse.6 Detrimental
habits picked up during this age generally persist in adult life.
Dietary patterns developed during adolescence may contribute
to obesity and eating disorders and may increase the risk for
several chronic diseases later in life.7
Health and nutrition of adolescents will affect the health and
survival of future generations. Results of this study may help to
create a groundwork for the possibility of forming different
interventional programs on promoting the advantages of eating
healthy and maintaining a healthy lifestyle.
Despite the importance of nutrition during adolescence, not
enough is known about the eating behaviors of young people.
In the view of the above facts, the present study was planned to
study dietary pattern among urban adolescents.
Objective of The Study
1.

To assess the dietary pattern of college going
adolescents.

*Corresponding author: Harika Yadav
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MATERIALS AND METHODS
Source of data: College going adolescents (17-19) years
residing in urban area of Belagavi.
Study Design & Period: Cross sectional study over a period
from August 2014 to September 2014.
Study Population: 400 college-going adolescents studying in
S.G. Balekundri Institute of Technology College, an
engineering college in urban area of Belagavi. 200 boys and
200 girls were selected randomly for the study by simple
random sampling method.
Method of collection of data: Data was collected by
interviewing the study participants using predesigned and
pretested questionnaires in the college. Data regarding the diet,
food habits and food consumption pattern was collected from
college students of S.G. Balekundri Institute of Technology
College, an engineering college in Belagavi. After permission
from the principal and lecturers, students were approached in
the classroom after their lectures. They were asked to
participate in this study voluntarily. Informed written consent
and assent were taken from each participant.
Study variables
1.

2.

Socio-demographic characteristics - age, gender,
education level, marital status, living circumstances,
Body mass index (BMI) and lifestyle: such as
smoking, alcohol intake and exercise.
Diet , consumption pattern, frequency of meals, type
of meal, vegetables and fruits consumption, daily
water intake, consumption of fast food, etc.

Inclusion criteria: Only adolescents (17-19 years) of age
residing in urban area and studying in S.G. Balekundri Institute
of Technology College, an engineering college in Belagavi.
Exclusion criteria: Adolescents less than 17 years of age.
College students of other colleges.
Tools for study: pre-tested and pre-designed questionnaire.
Data Analysis: Data was coded & entered into Microsoft excel
software and statistical analysis was done using percentages,
proportions and chi square test.
Ethical clearance was obtained from Institutional Ethics
Committee of JNMC, Belagavi.

RESULTS
In the present study majority of students, 226 (70.5%) were
aged 19 years of which 127 (63.5%) were boys and 99 (49.5%)
were girls. Most of them were Hindus (84.4%) while Muslim
and Christian constituted 10% and 0.8% respectively. 53.5%
consumed a vegetarian diet and 46.5% followed a nonvegetarian along with a vegetarian diet. Regarding their
mother’s education level, 53% had collegiate education and
41.7% had high school or less. Regarding father’s education, a

majority had tertiary education (75.6%) and 22.1% had high
school or less. Most of the mothers were not working (83.8%).
Most of the students, that is, 316 (79%) belonged to nuclear
family. Majority had denied smoking (94.7%) and alcohol
consumption (92.5%) (Table 1).
Table 1Socio-demographic characteristics of respondents
Characteristics
Gender
Age

Religion

Diet
Mother’s education level

Father’s education level

Mother working
Father working
Type of family
Smoking
Alcohol consumption

Boys
Girls
17
18
19
Hindu
Muslim
Christian
Others
Vegetarian
Mixed
Illiterate
Primary
High school
Collegiate (PUC,
Degree, PG)
Illiterate
Primary
High school
Collegiate (PUC,
Degree, PG)
(NO)
(YES)
Nuclear
Joint
(NO)
(NO)

Number Percentage
200
50%
200
50%
88
22%
86
21.5%
226
56.5%
338
84.4%
40
10%
3
0.8%
19
4.8%
214
53.5%
186
46.5%
21
5.3%
44
11%
123
30.7%
212

53%

9
23
65

2.3%
5.8%
16.3%

302

75.6%

335
370
316
84
379
370

83.8%
92.5%
79%
21%
94.7%
92.5%

Table 2 Distribution of study participants according to age
and sex
Age
17
18
19
Total

BOYS
47(23.5)
26(13)
127(63.5)
200

GIRLS
41(20.5)
60(30)
99(49.5)
200

Total
88(22)
86(21.5)
226(56.5)
400

Χ2=17.320, df=2, p<0.001

The age distribution of the adolescent boys and girls showed
that more than half of them belonged to the age-group of 19
years. About 22% were of 17 years, and the rest belonged to 18
years. The mean age of boys was 18.4 ± 0.84 years and girls’
was 18.3 ± 0.78 years. This difference in distribution of age
among boys and girls was found to be statistically significant
p< 0.001 (Table 2) Of the total study participants 39.2% of
them had a normal BMI, 48.5% were under weight, 6.5% were
overweight and 5.8% were obese. This difference in BMI was
found to be statistically significant among boys and girls.
p=0.002 (Table 3).
Table 3 Distribution of study participants based on BMI
BODY MASS
INDEX
Underweight
Normal weight
overweight
Obese
total

BOYS
Number (%)
91(45.5)
72(36)
19(9.5)
18(9)
200

GIRLS
Number (%)
103(51.5)
85(42.5)
7(3.5)
5(2.5)
200

total
194(48.5)
157(39.2)
26(6.5)
23(5.8)
400

Χ2=14.705, df=3, p=0.002

Out of the total, 27.5% of boys and 32% of girls belonged to
Class I socioeconomic status, 21.5% of boys and 35.5% of girls
to Class II, 31% of boys and 21% of girls to Class III, 19.5% of

3775 | P a g e

International Journal of Recent Scientific Research Vol. 6, Issue, 5, pp.3774-3777, May, 2015
boys and 10.5% to Class IV and only 0.5% of boys and one
percent of girls belonged to Class V. This difference in
socioeconomic status among boys and girls was found to be
statistically significant p=0.002 (Table 4).
Table 4 Distribution of study participants according to
socioeconomic status
Socioeconomic
Status
Class 1
Class 2
Class 3
Class 4
Class 5
total

Boys
Number (%)
55(27.5)
43(21.5)
62(31)
39(19.5)
1(0.5)
200

Girls
Number (%)
64(32)
71(35.5)
42(21)
21(10.5)
2(1)
200

Total
119(29.75)
114(28.5)
104(26)
60(15)
3(0.75)
400

Χ2=17.137, df=4, p=0.002

Mean calorie intake among boys was found to be 1472 ± 417
Kcal with range being 340 - 2945 Kcal .Mean calorie intake
among girls was found to be 1360 ± 380 Kcal with range being
526 - 2885 Kcal. This difference in calorie intake among boys
and girls was found to be statistically significant p=0.006.
(Table 5)
Table 5 Distribution of Mean calorie intake according
among study participants
Gender
male
female
both

Mean
1472±417
1360±380
1416

Range
340-2945
526-2885
402-2945

(92.5%). These findings were similar to studies conducted in
Malaysia on dietary pattern in adolescents. 4, 8
In this study, majority of respondents had meals regularly. This
finding was comparatively similar to that reported by a Chinese
study in which 83.6% of adolescents consumed meals
regularly.9 Another study reported that 61.4% of Lebanese
adolescents had regular meals daily.10 Regular meal
consumption among adolescents is important for adequate
energy intake to overcome fatigue due to a busy (daily)
learning schedule. 11
The frequent consumption of snacks and light meals is a
recognizable aspect of teenage food behavior. Surprisingly, our
study found that only 25.5% of respondents ate snacks at least
three times per week. This finding was comparatively lower
when compared to studies from different countries, which
found greater proportion of Syrian adolescents (53.0%) and
Lebanon students (53.2%) consumed snacks regularly. 10, 12
Our study has also found that 27.3% of respondents consumed
fruits at least three times per week similar to study in Syria.10
The typical university student diet is usually high in fat. 13
Students often select fast food due to its palatability,
availability and convenience. 10 Our study has found that 65.5%
of respondents consumed fast food often which is very high
when compared to other studies conducted in Malaysia which
reported that only 4.7% visited fast food frequently.14

p=0.006

Nearly 80.8% of adolescents had meals regularly. About 74.5%
had snacks less than three times a week and 25.5% took snacks
three or more times per week. Almost 72.7% of study
participants consumed fruits less than three times a week; the
rest 27.3% ate fruits three times or more. Out of the total, 20%
had fried food three or more times a week while majority, that
is, 80% of them took it less than three times (Table 6).

In contrast, another study conducted in Malaysia15 reported that
60-70% of primary school students were fond of fast food.
However in our study, only 20% had fried food three or more
times a week while majority that is 80% of them took it less
than three times which was in line with that found by a
previous study. 10

Table 6: Consumption pattern of diet among boys and girls
Item
Breakfast
Snacks
Fruits
Fried food
Milk

Daily
Number (%)
323(80.8)
102(25.5)
69(17.3)
50(12.50
100(25)

1-2times/week
Number (%)
25(6.3)
155(38.8)
187(46.8)
235(58)
123(30.7)

The majority (65.5%) had fast food often. Almost 40.5% of
them consumed less than two liters water intake daily

DISCUSSION
Diet plays a very important role in growth and development of
adolescents, during which the development of healthy eating
habits is of supreme importance. There is a dual burden of
under-nutrition and over-nutrition in this age-group.
In this study, 127 (63.5%) were boys and 99 (49.5%) were girls
who were aged 19 years (56.5%). Where as a study conducted
in Baroda, showed that 52% were girls and 48% were boys and
half of them belonged to age group of 14-16 years. 8 In the
present study fathers educational level was better than mother
and more than half of the mothers were not working. A
majority had denied smoking (94.7%) and alcohol consumption

3-4time /week
Never
Number (%) Number (%)
47(11.8)
5(1.2)
102(25.5)
41(10.2)
109(27.3)
35(8.6)
80(20)
35(9.5)
49(12.3)
128(32)

Total
400
400
400
400
400

CONCLUSION
In general, most of the students in this study had healthy eating
habits except in their consumption of fruits, water, and fried
food. Study of this type will help to identify dietary pattern
among college going adolescents so as to provide them
nutrition education on healthy food habits and life styles and
importance of adherence to traditional food which will help
them to bridge the gap between knowledge and practice of
dietary pattern and help in improving overall health and
nutritional status.
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ABSTRACT

Introduction: Tuberculosis remains a major health probleq gtobally. India has
rnre new TB

cases

nnnually- than any other country. India has RNTCP pr"gru**io. ruberculosis
since 1993, howeter the
treafinent success rates are unacceptably low and default rates remain high.
Aims and objectives: To study the factors associated with default
tuberculosis patiens.

*ori

Materials and Methods: case control study; conducted on 90 tubirculosis patients
- io o"aut.a
patients (cases) and 60 treameil conrpleted patients (controls) registered
;o6.; {Ni6drri; Ian20t2
2013 residing
to
June
in both urban and rural field practice area. Tkey were matched
for age ,ft
Results: The mean age of the cases was 37.1+ l4.16years and the mean
age of controls was 3?.g+ 14.59
years. Among the 25 cases,23(92o/o) took medications &om health
worier
2(4%itoot aom
auxiliary nurse midwife' Gn multivariate analysis lack of nrcrivarion
tOR 41.168;iCi'iSioaaa.g56,
p:0.0011, ignorance of normal durarion of treatmenr^[oR 66.187, (CI

**.

*il;ly

5.s63-760.]liip=d.ootl

)

and
transportationcost[OR40.432,(CI1.496-l09j.l)p=0.004]wereassociatedwithdefault.
conclusion: In the present study it was found thai ventilation of house, personal habis,
stigmatization,
lack of motivation, ignorance of nonnal duration of treatnrcnt, transportation
cost were tlrc factors

associated with default.

Key words: Tuberculosis, Default, DOTS, Risk factors, case+ontrol study.

INTRODUCTION
Tuberculosis remains a major healthproblem, globally. It is the second leading
cause of death from an infectious disease

worldwide, after HIV. tu India has more
new TB cases annually than any other
country. tn 2011, out of the estimated global
annual incidence of 9 million TB cases, 2.3
million were estimated to have occurred in
India. I2l

India has RNTCP programme for
'-tuberculosis since 1993, however
the

treatment success rates are unacc€ptably low
and default rates remain high which io
results in persistence of infectious source,

tr*

increased mortality, increasd
facilitate the development

strains, which in

of

,rirtuot

turn hampa the control of
TB in tndia.fr-sl Along with effective.on*f
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rates, lesser cwe rates, high mortality
and
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LL

currently available, it is essential
l.T*:.r"
ro..l:ennfy and

me{ic.al college from
-which the study
participants (cases and
.""oJJ

hrget the factors associated
wlrh treatment default among tuberculosis
patients so as to tackle tn.
n.i"V L*Ar,

As per our

knowledge very few
community studies on facto'rs
associaiea
with treatment default u*"og-ru[.r.r;ri,
-frOiu.
patients have been condu.t"O
i,
Hence,. the present study is
una.rtukil*to
study the factors associaied *iA
tfrc

a"iluft
characoiiJi.,
defaulted from RNTCP
"i

and the socio demographic
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ABSTRACT

India was the first nation to formulate a national family planning program in year 1952. In India, sterilization
accounts for 38.3% in total, with 37.5% female sterilization and 1% male sterilization.
Objectives: To know various factors influencing Tubectomy among women of rural area.
Methodology: Women seeking Tubectomy operation from Jan to June 2014 from three PHC’s in Belgaum were taken for study. All the 263
females who came for tubectomy were enrolled from these three rural areas.
Results: Mean age of undergoing tubectomy was 25.9 years. 37% of females were illiterate, where as 22% of their husbands were illiterate
and average family size was 2.6.Education of the couple was significantly related to number of living children. In 37% cases, FHW was the
motivator.
Conclusions:Atleast one male child was present in all the families except eight. Education of both the parents emerged as an influencing factor
in deciding the size of the family. Son preference is seen to be an important factor on decision making on tubectomy.

Introduction:
India is the second most populous country in world with 1.21
billion people, comprising 624 million males and 587 million females1. Thus India faces the daunting task to curb the menace
of growing population. The Government of India has been taking various steps to combat this problem, since independence.
The National Family Planning Program was started way back in
1952 and despite of political commitment, has yet to make the
desired impact. India is a country of great diversities of religion,
culture, socioeconomic status and literacy.
According to NFHS 3 survey about 12.8%of currently married
women in India, have unmet need for Family Planning2. The
unmet needs for spacing of birth is similar to unmet needs for
limiting births. Knowing the fact that increased male sterilization would provide a great hand in family planning, still it’s not
at fledge in any part of our country. Two important reasons for
this are the dominance of male in decision making of family
planning and the social stigma in women which they will face if
there is a failure of male sterilization and ending up in pregnancy. It would take many decades to bring this awareness in people and make things easy. This has made Tubectomy a main tool
of family planning. As a reason for which concentration should
be given in promoting tubectomy. There are many hindrances
here too, especially in rural areas. There are studies done in rural areas to know various causes influencing tubectomy decision
in women, but the factors differ from region to region. So, this
study was undertaken to know the factors influencing tubectomy in three PHC’s coming under Public PrivatePartnership with
J.N.MedicalCollege, KLE University Belagavi.
Materials and Methods:
A cross-sectional study was undertaken from Jan 2014 to June
2014 in three PHC’s i.e. Kinaye, Handiganur and Vantamuri coming under field practice area of J.N.Medical College, KLE University. About 263 women who got admitted to these PHC’s seeking
tubectomy from January to June 2014 constituted the study sample. Detailed information on Sociodemographic profile, married
life, number of children, etc. were taken a day just before the
surgery in respective PHC’s. The health facility was visited by the
author and clients who availed sterilization services were interviewed at health facilities after informed consent. Participants

were included on the basis of willingness to give consent for interview.
Results:
Majority of them (93.9%) belonged to Hindu religion. It was observed that 63.9% of participants belonged to Joint family.Majority of tubectomy acceptors i.e. 155 (58.9%) belonged to age
group of 25-29 years followed by 20-24 years which constituted
83(31.6%) of them (Table 1) .Mean age of participants was 25.9 ±
2.89yrs. Of the 263 women, 213(81%) belonged to below poverty
line.
Table 2 shows 49.8% of participants and 63.5% of their male
counterparts were educated up to high school and above.Table
3 shows that education of the participant was significantly related with the total number of living children in the family (chi
square 25.46, P=0.001), so did education of father (chi square
15.64, P=0.001).
It was observed that 52.5% of participants had atleast two children and 46.1% had 3 children and above (Table 5). Mean number of children in the family was 2.6 with 95% CI (2.50-2.70), that
of female children was 1.33 and male was 1.19. Atleast one male
child was present in all the families except eight. Most of the
women i.e. 45% underwent sterilization operation when the age
of the last living child was less than one month and 42.5% did it
when the age of the child was 1-2 years.
It was seen that elders in the family motivated for tubectomy
in 40.7% of the participants, ANM’s contributed for 35%. About
57.8% of the Study participants did not know about male sterilization. Decision to undergosterilization was mostly(49.4%) decided by the couple, followed by 37.6% cases in which the decision makerwas the husband (Table 4). On trying to know the
reasons for sterilization it was found that 40.3% of them were
satisfied after having a male child, while 35.4% considered it was
necessary for good upbringing of other children and 24.3% got it
done for economic compulsion.
DISCUSSION:
Female sterilization is the most widely known method of contraception in India. As per DLHS IV (2012-13), in Karnataka female
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sterilization accounted for 58% of which majority were from
rural population, and male sterilization accounted for a mere
0.2%.3 This clearly shows that impact to achieve family planning
is mainly by female sterilization. In our study the mean age of
sterilization among women was 25.9 years, Athavale AV et al.
had also reported 25 years as mean age at tubectomy with range
of 19-30 years.4This shows majority of younger population are
choosing permanent methods of contraception. Mean number
of children in the family was 2.6, suggesting that most of them
have completed their family at an early age, following an early
marriage. Puwar B et all. had found 56% of females in age group
between 30-35 years, which differs from our study.5
In our study it was observed that 31.6% of females were illiterate
and 49.7% of female were educated above primary level, whereas Puwar B et all. 45% of the females were illiterate, 31% were
educated up to primary level and 24% were educated beyond
primary level.23% of their husbands were illiterate and 63.5%
had studied above primary level, suggesting husband’s education
has also an impact on decision of tubectomy. Education of the
participant as well as that of husband was significantly related
with the total number of living children, which further supported the importance of education. Thus for control of population
growth,literacy is one of the important tool.
Mean number of children in the family the family/family size
was 2.6. Athavale et al. reported mean family size of 2.36 children. Total 52.5% of the participants had two living children
and 46.1% had three or more living children in the family. Puwar B et al. and Benjamin et all6. have also reported similar
results in their study. It also points to the fact that the total
number of living children is also a significant factor associated with decision on tubectomy. In the era where we are
trying to uplift one child norm policy more than 95% of the
participants had atleast two children or more. In our study
we found that 96% of participants opted for tubectomy only
after having atleast one male child in the family. Son preference in India arises from the perceived economic, social and
religious utility of sons as compared to daughters also seen in
a study by Maneesha et.all7. Cain and his associates have argued that in areas where women are economically backward
and dependent on their male family members, will be motivated to want a greater number of children, especially sons as
an insurance against the risk of divorce, widowhood and old
age8-9, their statement holds good with our study were majority of the participants i.e. 81% belonged to below poverty line.
In our study around 59% of participants were unaware of male
sterilization, which means they had a false belief, that they had
no other go and only they were the ones who had to undergo
sterilization. On the contrary when a thought process is put on
the rest 41% who Knew about sterilization and still willingly
opted for tubectomy, it can be assumed that the worrying factor in the females is the social stigma behind failure of vasectomy, along with it also a thought that complications following
vasectomy may have an impact on the family economy, as he is
the earning member. In 37% of the participants who opted for
tubectomy, husbands were the sole decision maker and in 49.4%
cases the couple decided on it, which also shows the impact of
male dominance in opting for tubectomy.

RECOMMENDATIONS:
Female education in rural areas needs to be strengthened and
incentives have to be provided. Awareness of Male sterilization has to be increased .Involvement of ANM’s and Anganwadi
Teachers in promoting tubectomy has to be increased. Since
son preference is linked to women’s status in the Indian society,
there is an urgent need to bring about widespread structural
changes to enhance the status of women in the state. Self-help
groups comprising mostly of housewives who will interact with
health workers & the local governments should be formed to
work in this direction. In addition to this motivational efforts
have to be increased by the social workers and health staff to
change the age old attitude of the people towards female children. The mother’s preference for the male child should be addressed and they should be made to recognize the importance
of the girl.
TABLE 1 : DISTRIBUTION OF STUDY PARTICIPANT’S ACCORDING TO THEIR AGE
AGE IN YEARS

PARTICIPANTS

PERCENTAGE

20-24

83

31.6%

25-29

155

58.9%

30-34

20

7.6%

≥35

5

1.9%

TOTAL

263

100%

TABLE 2 : DISTRIBUTION OF COUPLES ACCORDING THEIR
EDUCATIONAL STATUS
EDUCATION

PARTICIPANT(%)

HUSBAND(%)

Illiterate

83 (31.6%)

59 (22.4%)

Primary

49 (18.6%)

37 (14.1%)

Secondary

12O (45.6%)

133 (50.6%)

> Secondary

11 (4.2%)

34 (12.9%)

TABLE 3 : ASSOCIATION BETWEEN EDUCATION OF THE
COUPLE AND TOTAL NUMBER OF LIVING CHILDREN
2 CHIL- > 2 CHIL- TOTAL
EDUCATION ≤DREN
DREN

Χ2

P VALUE

Education of the participant with total living children in the family
Illiterate

26 (31.3%) 57 (68.7%) 83

Primary

32 (65.3%) 17 (34.7%) 49

Secondary

76 (63.3%) 44 (36.7%) 120

Above
ondary

8 (72.7%)

sec-

3 (27.3%)

25.467 P<0.001

11

Education of the husband with total living children in the family
Illiterate

24 (40.7%) 35 (59.3%) 59

Primary

18 (48.6%) 19 (51.4%) 37

Secondary

72 (54.1%) 61 (45.9%) 133

Above
ondary

sec- 28 (82.4%) 6 (17.6%)

15.646 P <0.001

34

TABLE 4 : DECISION OF UNDERGOING TUBECTOMY
CONCLUSION:
Atleast one male child was present in all the families except
eight. Education of both the parents emerged as an influencing
factor in deciding the size of the family. Son preference is seen to
be an important factor on decision making on tubectomy. Joint
family pattern and education have enabled early decision on
tubectomy Most of the time decision was taken jointly by both
the partners.
646

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

DECISION MAKER

PARTICIPANTS NO.

PERCENTAGE

Personal

20

7.6%

Couple

130

49.4%

Husband

99

37.6%

Others

14

5.3%
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Table 5 : DISTRIBUTION BASED ON NUMBER OF LIVING
CHILDREN
Number of living children Participants

percentage

1

4

1.50%

2

138

52.50%

3

90

34.20%

4

22

8.40%

>4

9

3.50%
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Abstract
Background: Globally, India was one of the most affected countries for cases and deaths of swine flu (influenza A H1N1) during
the 2009 influenza pandemic with a lot of public hype and panic. Aims and Objectives: This study was done to assess the
knowledge, attitude, and hygienic practices during the swine flu pandemic (influenza A H1N1) in a rural community of Belgaum
district, Karnataka, India. Materials and Methods: This cross‑sectional study was conducted in a rural area of Vantmuri, Belgaum
district, Karnataka, India between November 2009 and December 2009. There were 250 households that were interviewed using
a pretested questionnaire by systematic random sampling. One person from each household, preferably the head of the family,
had been questioned to know their knowledge, attitude, and practices during the swine flu pandemic. Results: Among the 250
study participants, 79.6% had previously heard of swine flu. Around one third of them cited mass media communication as a major
source of information. Around 80.9% of the participants reported fever as the most common symptom, and facemask usage was
accepted as an important mode of prevention by 45.7% participants. Only 5.0% were willing to leave their locality temporarily
if any cases were reported. Majority of the participants preferred government hospitals for treatment facilities. Around 57.3% of
the respondents were aware of hand washing as a mode of prevention. If educated regarding swine flu, around 60.8% of the
population was willing to share their knowledge with others. Conclusion: Knowledge regarding the swine flu pandemic was low
among study participants. Although many of the participants had health seeking behavior, only half the participants practiced hand
washing. Creating awareness about the pandemic through effective mass media communication is vital for containing the pandemic.
Keywords: H1N1 flu, pandemic, rural community, swine flu

Introduction
Swine flu is an acute respiratory disease caused by a strain
of influenza type A virus known as H1N1, officially referred
to novel influenza A/H1N1.[1] The virus is a mixture of
four known strains of influenza A virus: One endemic
in humans, one endemic in birds, and two endemic in
pigs (swine). Swine influenza was first proposed to be
a disease related to human influenza during the 1918
flu pandemic, which was known as Spanish flu (that
infected an estimated 500 million people and caused
Access this article online
Quick Response Code:

The illness is generally mild except in people in high‑risk
groups such as pregnant women, people with preexisting
medical conditions, and other influenza viruses. Novel
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approximately 50 million deaths).[2] At the end of March
2009, an outbreak of novel influenza A/H1N1 infection
occurred in Mexico, followed by its spread to all parts of
the world over a short period.[1] On 11 June 2009, the
World Health Organization (WHO) raised its pandemic
alert level to the highest one, phase 6,[2] which meant that
the novel influenza A/H1N1 flu had spread to more than
two continents. In June 2010, it had caused over 18,172
deaths in more than 214 countries and overseas territories
or communities.[3]
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influenza A/H1N1 spreads by coughing, sneezing, or
touching contaminated surfaces followed by touching
the nose or the mouth. Transmission of the new strain is
mostly from human to human; however, eating cooked
pork products will not transmit the virus. Its symptoms
are similar to those of general influenza. The symptoms
include fever, cough, sore throat, body aches, headache,
chills, and fatigue.[3] The 2009 A/H1N1 outbreak showed
an increased percentage of patients reporting diarrhea
and vomiting. Most people who had the influenza
recovered in a timespan ranging from a few days to less
than 2 weeks, but some people developed complications,
such as pneumonia resulting in death. The flu also made
chronic health problems worse.[3,4]
In April 2009, a new strain of influenza A/H1N1,
commonly referred to as swine flu, began to spread in
several countries around the world. According to WHO
estimates, one third of the world’s population was affected
with H1N1 flu within the next 2 years and India suffered
as well. It ranked as the third most affected country for
cases and deaths of swine flu globally.[5] The number of
cases in various countries in the subsequent 3 years has
well established the reason as to why swine flu is being
considered as a major threat among emerging diseases
in the global scenario. With regard to India, the highest
number of cases were reported in 2009 (27,236) followed
by 2010 (20,604) and 2012 (5,054 cases). The highest
number of swine flu deaths took place in 2011 (1,763)
followed by 2009 (981) and 2012 (405).[6]
The sheer volume of cases could easily stretch the already
fragile and overburdened health services, especially
in the developing countries, and cause considerable
suffering in human populations around the world.[7]
Swine flu claimed the lives of 261 people in India in the
first 3 months of 2013, with most deaths reported from
Rajasthan and Gujarat.[6] A total of 2,329 people tested
positive for novel influenza A (H1N1) virus, which caused
swine flu in 35 states and union territories.[6] In Punjab,
a northern state of India, the total number of confirmed
cases was 182, with 42 deaths.[8] These deaths initiated a
chain of media reports and articles from local physicians
on measures to prevent swine flu, which were published
in newspaper dailies. When the levels of anxiety are
generally low, efforts to increase the volume of mass
media and advertising coverage are likely to increase
the perceived efficacy of recommended behaviors, which
in turn are likely to increase their uptake.[9] Trust in the
government or media information was more strongly
associated with greater self‑efficacy and hand washing,
whereas trust in informal information was strongly
associated with perceived health threat and avoidance
behavior.[10]

“The Government has been successful in providing
information to people on swine flu. Even television
channels have played a major role in educating people
by inviting doctors and experts in their studios every day
to provide information about the deadly virus,” said the
Information and Broadcasting Minister of the Government
of India.[11] The best that we citizens can do is to keep
ourselves informed about the happenings and the steps
we can take to prevent the spread of the flu.[12]
The knowledge, attitudes, and practices of people
regarding swine flu form a cornerstone in prevention of
the virus spread and outbreak.[4] Prevention is the most
appropriate measure to control H1N1 flu pandemic,
and awareness of H1N1 flu is ranked very high among
preventive measures. The dissemination of proper
information to the public on the status of the H1N1
virus pandemic is essential in creating awareness of the
potential risks and the optimum code of behavior during
the pandemic.

Objectives
This study was designed to assess the awareness, attitudes
and myths, and hygienic practices regarding swine
flu (H1N1 influenza) among the people of Vantmuri in
Belgaum district of Karnataka in India.

Materials and Methods
This cross‑sectional study was carried out in the months
of November and December in 2009, immediately after
an epidemic outbreak in the study area. According to the
guidelines for conducting a Knowledge, Attitude, and
Practice (KAP) study, the minimum sample size is required
to be 200;[13] for the sample to be more representative of
the population, a total of 250 participants were included
in the study.
The study area Vantmuri is a field practice area of
Jawaharlal Nehru Medical College, Belgaum. The
respondents were selected from every fifth house by
systemic random sampling. The residents of Vantmuri
village aged 15 years and above were included in the
study.
All the selected participants were interviewed through
a pretested and predesigned questionnaire. This
predesigned instrument consisted of sociodemographic
characteristics (age, sex, education, and occupation),
knowledge, and awareness about the disease (nature,
mode of spread/transmission, clinical features, and
preventive measures), and the practices followed.
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Ethical clearance was obtained from institutional
ethics committee. After taking the written consent, the
participants were interviewed.
The data thus collected was entered into Microsoft Excel
2007 and was analyzed using IBM SPSS ver16 Statistical
Package for Social Science (SPSS 16.0).

Results
Out of the total 250 study participants, 153 (61.2%)
were males and 97 (38.8%) were females. Among the
participants, 79.6% (199) had previously heard of swine
flu and were aware of it as a disease entity. Further
analyses were performed on 199 participants. The
sociodemographic profile of the participants has been
described in Table 1.
Table 1: Sociodemographic profile of participants (n=250)
Sociodemographic variables
Age group (years)
15‑25
26‑35
36‑45
46‑55
56‑65
>66
Gender
Male
Female
Education status
Illiterate
Primary school
Secondary school
Secondary school leaving certificate
Pre‑university course
Degree
Occupation
Housewife
Agriculture
Others*
Socioeconomic status (modified BG Prasad
classification)
Class I
Class II
Class III
Class IV
Class V
Type of family
Nuclear
Joint
Three generation
Others

Number

%

36
56
78
43
32
05

14.4
22.4
31.2
17.2
12.8
2.0

153
97

61.2
38.8

150
42
30
17
07
04

60.0
16.8
12.0
6.8
2.8
1.6

49
115
86

19.6
46.0
34.4

10
14
51
81
94

4.0
5.6
20.4
32.4
37.6

134
99
11
6

53.6
39.6
4.4
2.4

*Others (teachers, daily wagers, maids, security guards, bank employees, business,
drivers, students, and the unemployed)
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Telemedia was the most common source of information
in 32.7% of the participants [Table 2]. The most common
symptom of swine flu, namely, fever, was known to
80.9%, while 50.8% and 51.8% of the respondents
knew cough and cold, respectively, as the symptoms.
Other symptoms known to the respondents are shown
in Table 3. A majority, i.e. 67.3% did not know the mode
of spread of the disease, while 26.6% of them said that it
was through the inhalation route. While 15% knew that
there was treatment available for swine flu, only 2% of
them had heard about the drug Tamiflu and were ready
to take it if infected.
When asked, 16.6% of the participants were happy with
the measures taken by the government like providing free
medicines, separate clinics, and mobile units to control
the disease. Of the participants, 32.7% were aware of
free treatment and testing facilities by the government.
The use of a facemask or handkerchief as a preventive
measure against swine flu was known to 45.7%; others
said that it could be prevented by maintaining personal
hygiene (30.2%), avoiding crowded places (15.1%), not
going to school (9%), by taking Ayurvedic (2%) and
homeopathic treatments (1.5%), killing pigs (4.5%),
and staying at home (12.1%), while a few (2%) were
not aware about how to prevent swine flu, as noted in
Table 4. About 15.1% of them were aware of the tests
being done to detect swine flu and a majority of them
named the government hospital nearest their locality as
the testing and treatment center.
Table 2: Source of information about swine flu (n=199)
Source of information
Telemedia (TV, radio, newspaper)
Friends and Relatives
Health care workers
Others*
Multiple

No
65
49
12
14
59

%
32.7
24.6
6.0
7.0
29.6

*Others= The Internet, mobile messages, magazines, etc.,

Table 3: Symptoms of swine flu known to the participants
(multiple options) (n=199)
Symptoms
Fever
Cough
Cold
Body ache
Headache
Breathlessness
Vomiting
Loose stools
Others*

No
161
101
103
90
53
56
48
48
9

*Others= Chills, decreased appetite, giddiness, etc.,

Tropical Journal of Medical Research | Vol 18 • Issue 2 • Jul-Dec 2015

%
80.9
50.8
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Only a few, i.e. 3.5% were aware of the swine flu
vaccine and surprisingly all were willing to take it.
More than half of the participants, i.e. 66.3% (132)
were scared of the disease and the reasons were as
given in Table 5.
The willingness to leave the place temporarily was seen
in 5% of the participants. The majority, i.e. 92.5% were
ready to take their friends, family members, and sufferers
to the nearby hospital when infected.
Around 86.4% participants preferred a government
hospital if they had any symptoms of swine flu [Table 6].
The different preventive measures followed by the
participants are shown in Table 7. The sharing of
knowledge about swine flu was seen in 60.8% of the
participants.
Table 4: How do you prevent swine flu? (multiple options)
(n=199)
Preventive measure
Facemask/handkerchief
Personal hygiene
Avoiding crowded places
Not going to school
Ayurvedic treatment
Killing pigs
Staying at home
Homeopathic treatment
Not aware

No
91
60
30
18
04
09
24
3
4

%
45.7
30.2
15.1
09.0
2.0
4.5
12.1
1.5
2.0

Table 5: Reasons for getting scared of swine flu (n=132)
Reasons
Deadly disease
Anyone can be affected
No treatment available
No vaccine

No
103
18
09
02

%
78.1
13.6
6.8
1.5

Table 6: Where do you go if you get symptoms of swine flu?
(n=199)
Place of treatment seeking
Government hospital
Private hospital
Family physician

No
172
19
8

%
86.4
9.5
04.1

Table 7: Preventive measures followed by the participants
(multiple options) (n=199)
Preventive measures followed
Washing hands
Using facemask
Avoiding putting hands in the mouth and the nose
Avoiding crowded places

No
114
74
86
60

%
57.3
37.2
43.2
30.2

Discussion
The results of the present study depict the knowledge,
attitudes, and self‑reported behavioral patterns concerning
the H1N1 influenza pandemic among a sample of rural
population of Belgaum district, Karnataka in India.
In our study, 79.6% of the participants had previously
heard about swine flu, which was less in comparison
to other studies,[14‑17] and this may be due to the lack of
awareness and interest regarding health issues in our
study area. There was more number of male participants
in the study, which was similar to a study done in
Patiala.[14] Meanwhile, the female participants were
more in a study done in Kuala Lumpur, Malaysia,[18] and
in China.[19] Telemedia was the most common source of
information in our study, which was similar to the results
of other studies as well.[14,17,20] A health care provider as
a source of information was minimal, which might have
been because health care providers were not trained
well. A regular training program needs to be designed
and implemented with the aim to train the peripheral
health workers so as to make them competent and to
update their knowledge, thus enabling them to teach the
various updates.
Fever was the most common symptom known to the
majority of the participants in our study, as was observed
in other studies.[14,17] Only 0.5% of the population in our
study had a misconception that eating pork can spread
swine flu, contradicting the observation made in the study
done in Patiala,[14] where it was 40.6%. The use of the
facemask as a preventive measure was known to 45.7% of
the study population while it was more (56%) in the study
done in Patiala[14] but less (14.3%) in a study conducted
in Egypt.[17] This increased awareness regarding the use
of facemask may be because of the use of telemedia as a
preferred tool of entertainment in rural areas.
Hand washing as a preventive measure was accepted
by 57.3% of the participants, which concurred with the
findings of the studies done in Egypt,[17] Saudi Arabia,[20]
and India.[21]
In our study, 15.1% of the participants avoided crowded
places, while it was 52.6% in a study done in India;[21]
in another study done in Haryana during the 2010
pandemic, 40.0% of the participants avoided contact
with people who appeared sick.[22] This may have been
because of the fear they had for swine flu. As prevention
is the most appropriate measure to control H1N1 flu
pandemic and the awareness of H1N1 flu is ranked very
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high in preventive measures, the distribution of proper
information to the public regarding the status of the
H1N1 virus pandemic is important to achieve awareness
of the potential risks and the optimum code of behavior
during the pandemic.
Hand washing as a personal hygiene measure was known
to 37.0% of the participants. In contrast to our study,
a study conducted in the United Kingdom[9] reported
a higher percentage of interviewers (87.8%) believing
in the role of hand washing in reducing swine flu
transmission and a less respondent percentage (24.3%)
in favor of the use of facemask in preventing the spread
of swine flu.[9] The study done in Egypt[17] showed that
31.9% of the participants believed that when infected,
staying at home until being cured was better; in our study,
only a few (around 1.5%) stayed at home.
In this study, 60.8% were ready to share their knowledge
when given health education, which is an important
tool of motivation. Also, Whitley and Monto[23] stated
that “health education is an important tool to reduce
prevalence of the disease”. In addition, a study done in
Saudi Arabia[24] showed that the role of health education
in the modern world increases with the goal to provide
individuals with information, skills, and the motivation
necessary to make intelligent decisions concerning
lifestyle and personal health behavior.
The triad of knowledge, attitudes, and practices in
combination governs all aspects of life in human societies,
and all three pillars together make up the dynamic system
of life itself. Therefore, they were all linked together in
a way so that any increase in knowledge would lead to
changes in attitude toward the prevention of influenza
A H1N1 as well as changes in the kinds of practices
that were followed regarding the prevention of H1N1
influenza.[17]

Conclusion

Lack of laboratory facilities, pooling of cases, lack of
manpower, vaccine, and investigation as well as a poor
health information management system are the important
areas that need immediate attention. In the light of our
study findings, we would state that although people
are aware of swine flu and the risks associated with it,
they lack the correct knowledge about it in spite of the
study having been conducted immediately after publicity
of the disease in the news and by word of mouth. The
government should focus on providing scientific and
effective information through prime media.
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ABSTRACT
Introduction Since its emergence in 1981, the HI\'/AIDS pandemic,
which poses a serious challenge ro
mankind' without doubt, has become one of the rnost serious infeciious
diseases. Iv{any adolescents around the
world are sexually active and because many sexual contacts among
them are unprotected, they are at risk of
contracting sexually rransmiited diseases ( STDs) inclucling HrvlAIDS.
Materials and methods- This conlnunity based Cross Sectional study
was done berween october 2013 ro
November 2013' A total of 502 stttdents were ineluded in the
study. 254 hi-eh school students from 116, 9,t,. and
l0'l' standarcl of Divine Mercy High School, Kinaye and 248 Saraswathi
High School, Handignur were included.
The data was collected by using a pre-designed and pre- tested questionnaiie.
Data was compiled, tabulated and
analyzed using Percentages' chi square test was used to find associarions.
Results- In our srudy rnajority (g8.ti
%) of participants were aware about HIv/ AIDS. For mosr ( 5i.8 %
) of the srudy participanrs rhe sonrce of

aboutHlVlAIDSinformalion isl'rotnschool,30%llomfriends,

1i.69,6 lronrrelevisior.r-6.4,t,ofromprintnreclia

In this study g't-r % of parricipants knew that HIV i AIDS can
be spread by
sharinginfected needle-s' 82"?% olparticipants knerv that HIV/AIDS can
be transmitted fiom rnother
and remaining 20,6 from doctors.

and30%of participants had misconception that it can be spread by rnosquilo bites,
sharirg rooa,

to child

jo*,",

shakiag hand.

,j

ona

-

Health education has to be given to the people focusing lnore
on high school students regarding
have to be rnade to intprove acceptance of sex educarion anlong
high school students an4
adolescent age group for limiting the spread and to reduce rnisconception
regonling-nloJes of spread of HIV ,,
AIDS.
Conclusion

HIv/AIDS' Efforts

Keywords- Knowledge, affitude, HlV/AIDS. School children, cross Sectional
study
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INTRODUCTION
Since its emergencc in 1981. the HIV/AIDS
pandemic. rvhich poses a serious challengc to
mankind, rvithout doubt, has bccome one of thc
most serious infectious djseases.r Again, HIV
infection. which has increased among youllg
people aged 15 - 24 years, is a developmcnt
r-{ln India, cun.ently
problem.
there are an
estimaled of 2.4 rnillion people living with
HlV5, rvhich has becorne a major public health

challenge. Asian sub-continent contributes to
about 4.li rnillion people Iiving with I{1V.6
Many adolescents around the world are sexually
active and because rrrany sexual contacts among

them are unprotected, they are at risk of
contracti ng sex ually transnritted d.iseases (STDs)
including HIV/AIDS- Another rcason for thcir

vulnerability to STDs is the lack of scx
education, including education on STD
prevention.T Hencc, this study rvas underlaken to
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Knorvledge and Attitude anrong

(30

Yt

lligh School

Students torvords

and television (13.6%).tn

a

study

conducted at Bangladesh n:lain sources of
information about HIV/AIDS were the mass

with televisi on (65%) ranking the first,
followed by newspaper (60%), and radio
rnedia,

(53%).tt In another shldy conducted at Sana
city

also shown that the mass media was the most
common source of information.,, These findings

imply promoting school education on
HIVIAIDS as a significant source of

information. Involvement

of print

media

can

knew that HIV /AIDS can be transmitted from

that

only 23.4 7o students were
of transmission.,3 Among
the study participants 30 o/u of participants had
misconception that it can be spread by rnosquito
bites, sharing food, clothes and shaking hand.
aware about this mode

by other studies.ra

of

knowledge

transmission routes was observed
conducted in other countries.'','E
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and anareness of HlV-related health resorrrccs.
Mass communication will help in increasing thc
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RECOMMENDATIONS
is the only key to the prevention of
HIV i AIDS. Health education has to be given to
the people focusing lnors on high school

HIV / AIDS as some of fhe
participanrs hadjust heard abour rhe diseass but
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In this study 81.1 % of participants knew rhat
HIV / AIDS can be spread by sharing intbcted
needles. ln a study conducted at Delhi Only
48.2% of the students could nanre sexual route
whil-e 44.4%o named sharing of syringes and
needles as a nrode of transmission.li Knowledge
about general aspects and fansmission of
HIV/AIDS have also been observed low
amongst secondary school students in Kolkata.16
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KnorvledgeandAttitudeanrorrgL{ighsohoolsturler:tstou'ards}llV'AlDsinRuralareasoflJelagavi-AcrossSectiorrTlStudy

the extent of knorvledge, beliefs and
attitudes of adolescent students towards
HIV/AIDS in trvo high schools of Belagavi

assess

district,

MATERIALS AND METHODS
the extent
This study was undertaken to assess
of knowledge, beliefs and attitudes of adolescent
high schools
shrdents towards HIV/AIDS in tu'o

of

Belagavi district' This community bascd

Cross Sectional Study was done between
of 502
October 2013 to November 2013'A total
254 high
students were included in ttre study'
lO'h standard
school students from 8th, 9th, aud

of

248
Divine Mercy High School, Kinaye and

Saraswathi

High School, Handignur

were

a preincluded. The data was collected by using

School
designecl and pre- tested questionnaire'
tnade to collect the required data

visits were
of
from each student. Questionnaire consisted
data' Knorvledge
fi ve parts: Socio-Dcmographic
HM AIDS, Knowledge regarding

.rgurding

transmissiotr of HIV i AIDS'
HIV i
Knowledge regarding prevention of
Data rvas
AIDS, Attitude regarding HIV / AIDS'

,',I4., of

lsing percentage and Chi - Square test
bctween
was used to find out the association
various
knowledge of HIV / AIDS and

analyzed

dernograPhic variablcs'

E-\

RESULTS
were
In this study rnost (5 l '4 %) of participants
participants were
16 years old and 54.6% of the
participants were
maies. Majority (83.7 %) of

(9'4%\' Among
Hindus followed by Muslims
to
tlre study F,afiicipants 64'3 % of belonged
joint
family'
to
nuclear type of famil y attd 29 '4o/o
to Class III
31.5 9/, of participants belonged
Modified BG
Socio cconomic status based on
Prasad Classification (Table

l)'

participants
ln our study majority (98'8 %) of
o/o

of
oruur. about HIV/ AIDS' 56'2
voluntary
participants had nevcr heard about
Testing
i.rti,,g likc Intcgratcd Counselling and
most ( 55'8
C.ntrl (ICTC) for HIV IAIDS' For
n/o) ofrhe study participants thc source ol
l?out
school' 30 %
HIV i AIDS information is from
ion'6'40/o from
from fricnds,l3'6% fiorn televis

,".r.

fi

print media ancl remaining 2%

from

doctors(Table 2).
that
ln this .study 87.1 % of participants knew
infected
HIV / AIDS can be spread by sharing
HIV
that
knerv
participants
needles, 82.1 % of

to child
/AIDS can be transmitted from mother
that
and 30 % of participants had misconccption

food'
it can be spread by mosquito bites' sharing
of
(48'4
7o)
clothes und ,huting hand' Most
is n'bt'a
participants knew that HIV / AIDS
curable disease (Table 3)'

Majority (67.9 %) oi participants i" tljt-t-':d'"
tnew tirui nrV I elDS ii pieventible'78"1voof
can be
the participants knew that HIV /AIDS
sexual
prevented by avoicling sex with multiple
that testing
partner, 13.1 % of participants knerv
HIV /
prevent
transfusiott can

{

the blood before

AIDS,

54.80/,

knew that by using

condoms

4)
HIV/AIDS can be prevented'(Table
positive
In our study '18-"1 % of participants had

HIV i AIDS'
attitude towards people living with
to get tested
61.8 % of participants are willing
were not
for HIV / AIDS. 52'2 % ot'participants

HIV
willing to sit beside classmatc who is
\ilere not
positi;e. Most ( Sl %) of participants
iittlrg to eat food got by classmate- llo oftt
41'8 %
sufferi-ng frorn HIV/AIDS and
with
participants were not rvilling to shakc-h-ands

u p.r*o, u'ho is HIV positive' 54'2-o/o ofis
HIV/AIDS testing
funt.tpunr, knew that
hospitats'{Tablc
done free of cost at govenlment

5

s).

DISCUSSION

the
This study was conductecl 1e svnlu6ts
school students
knowleclge and attittrde of high

towards HIV/AIDS Patients'

o'{') of participants
In our study majori!' (9S'8
rvcre similar to
heard about HIV/ AIDS' Rcsttlts
higher
a study conducted arl'lollg students of

of Himachal
*.aona".y schools in an ttrban area
had heard of
(92%)
Pradesh most of thc studcnts
et
tftvrO,rS. ^ Whilc S' Bhalla' H' Chandrvani

ct al'
*i nol.*a 96'% .eJaisrval S, Magar B'S''
4-5'896'r0
fi'onr Kathrnattdu Nepal, noticcd

ln this

study for most (55'8 %)

of thc study

/ AIDS
participants the sourcc of HIV
by friends
inf.rniotion is from school followed
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Distribution of Participants according to their

sex:

PERCENTAGE (%)

NUMBER

MALE

274

s4.6

FEMALE

228

45.4

Distribution of ParticiPants accorAing to their religion
PERC]ENTAGE (%)

NUMBER

RELIGION
HINDU

420

83.7

MUSLIM

41

9.4

OTHERS

35

1

Distribution of ParticiPants according to their tyPc of fantilY
r

PERCENTAGE (%)

NUMBER

TYPEOF FAMILY

)25

64.3

149

29.7

30

6

JOINT
BROKEN

Distribution of ParticiPants accord ing to their Socio Economic Status:
Modified BC Prasad

NUIVIBER

PERCENTACE ( %)

Classification

CLASS I

125

24.9

il

106

2t

lII

158

31.5

CLASS IV

6r

l2.l

CLASS V

52

10.4

CLASS

I

100

502

TOTAL

I

Table2.DistributionofstudyparticipantsaccordingtoKnowledgeRegardingHlV/AIDS:

Distribution of participants according to their

alYa reness rega rding

HIV AI DS

NUMBER
496

YES

2

aA

DOI\"'T KNOW

Distribution of ParticiPants

a ccording

AWARENE SS ABOUT ICTC]
FOR HIV i AIDS
YES
NO

9tt.u
0.4
AQ

to awareness abou t tCfC: for HIV / AIDS
NI.JMBER

r6t
282

PERCENTAGE
32.1

{ri

?

DON'T KNOW

59

I 1.8

TOTAL

502

100

of ln formation on H ry A I DS
Distribution of participa nts accordi ng to their source

a-r"- A Rallad and Raiesh R Kulkarni

l9l

Knorvledge and Attitude aDtong High School Students torvards Ht\i ,,AI.DS in Rural areas of Belagavi_A. Cross Sectiorral
Study

Using sierilized syringes

I needles

Avoiding sex urith multiple sex partner

*Multiple responses
TABLE

5

so

300

59.8

39s

78.7

total percentage does not correspond to 100

- Distribution of Participants

According Attirude Regarding HIV / AIDS:

Distribution ofparticipants according to their attitude torvards the people living with HMAIDS
ATTITUDE TOWARDS PEOPLE

NUMBER

PERCENTAGE

(9/o)

WITH HIV/AIDS
POSITIVE

395

78.7

NEGATIVE

50

9.9

DON'TKNOW

57

r 1.4

Distribution of participants according to their rvillingness to get tested for HIV / AIDS:
WILLINCNESS

NUMBER

PERCENTAGE (%)

YES

310

6l .8

NO

t92

38.2

Distribution of participants according to their willingness to sit beside classmate rvho is HIV positive
WILLINGNESS

NUMBER

PERCENTAGE

YES

240

4'1.8

NO

262

s2.2

(,7o)
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Abstract
Background
No studies have been done on the use of Mupirocin 2% cream (MC) in Acne Vulgaris (AV). This is the first report on the use of MC in AV.

Objective
To study the effect of MC in AV.

Results
The study was divided into two parts Matched placebo randomized study (MPRS) and Double Blind Study (DBS). 35 patients completed the MPRS study.
30 patients completed the DBS study.

Result
120 patients having AV have been included in the MPRS study. Of the 120 patients who were included the MPRS study 35 patients came for follow up at
week 4 and week 8. 149 patients having AV have been included in the DBS study. Of the 149 patients who were included the DBS study 30 patients have
come for follow up at week 8. 41 patients have come for follow up at week 4. Results of MPRS study are of patients who came for follow up at week 4
right side Good 27 (77.1%) left side Good 11 (31.4%) came for follow up at week 8 right side Good 23 (65.7%) left side Good 15 (42.85%). For MPRS
Study regarding Grading of Acne at Initial Visit right side Mild 0 left side Mild 4 (11.45%) came for follow up at week 4 right side Mild 8 (22.85%) left
side Mild 9 (28.7%) came follow up at week 8 right side Mild 10 (28.55%) left side Mild 11 (31.4%). Results of DBS study are of patients who came
for follow up at week 4 Mupirocin 2% cream MC (Active) Good 16 (53.3%) Placebo cream (PC) Good 6 (20%). MC Good 39 (54.9%) PC Good 16
(22.5%). Patients who came for follow up at week 8 MC Good 23 (76.7%) PC Good 12 (40%). For DBS Study regarding Grading of Acne at Initial Visit
MC Mild 3 (4.2%) PC Mild 9 (12.7%) came for follow up at week 4 MC Mild 13 (18.3%) PC Mild 14 (19.7%) came for follow up at week 8 MC Mild
9 (30%) PC Mild 7 (23.3%).

Conclusion: MC is of help in AV.
Keywords: Mupirocin 2% cream; Acne vulgaris
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Introduction
Acne vulgaris is one of the commonest skin disorders which dermatologists
have to treat, mainly affect adolescents, though it may present at any age.
Acne by definition is a multifactorial chronic inflammatory disease of
pilosebaceous units [1]. Various clinical presentations include seborrhea,
comedones, erythematous papules and pustules, less frequently nodules,
deep pustules or pseudocysts, and ultimate scarring in few of them. Acne
has four main pathogenetic mechanism—increased sebum productions,
follicular hyperkeratinization, Propionibacterium acne (P. acne)
colonization, and the products of inflammation [2-5]. In recent years, due to
better understanding of the pathogenesis of acne, new therapeutic modalities
are designed [3]. Availability of new treatment options to compliment the
existing armamentarium should help to achieve the successful therapy of
greater numbers of acne patients, ensure improved tolerability and fulfill
patient expectations. Successful management of acne needs careful selection
of anti-acne agents according to clinical presentation and individual patient
needs. Hence this study is conducted to know the effect of MC in AV.

Materials and Methods
•
•
•
•
•
•
•
•

Sample size estimation MPRS Study 35 DBS Study 30
Inclusion and Exclusion criteria
Inclusion criteria MPRS Study 120 patients 12 years to 30 years
DBS Study 149 patients 12 years to 48 years
Exclusion criteria pregnant women
Study design
RCT Randomized Clinical Trial
Study period DBS Study 9/4/2011 to 25/3/2014

The study was divided into two parts Matched placebo randomized study
(MPRS) and Double Blind Study (DBS). Mupirocin 2% cream MC (Active)
was told to apply on right side of face and forehead. Placebo cream (PC) was
told to apply on left side of face and forehead. The response to treatment was
assessed at week 4 and week 8 as follows:
Excellent response: Complete healing of acne lesions clinically
Good response: 50% or more reduction in number of acne lesions
Fair response: 25%-50% reduction in number of acne lesions
Poor response: No response, flare-up of lesions, or less than 25% reduction
in number of acne lesions [6].
The grading of acne was done as follows Mild: Fever than 10 lesions
Moderate: 10-25 lesions Severe: More than 25 lesions [7].
Statistical analysis was carried out using Chi-square test Degrees of freedom
and P value. The data was tabulated using MS Excel sheet and analysis was
done using percentages, rates and ratios. Chi square test was used to find
association between attributes.

Results
Table 1 to Table 4 show the results of Mupirocin 2% cream in Acne Vulgaris
Socio demography data
Age MPRS Study Youngest 12 years Female Oldest 30 years Female
DBS Study Youngest 12 years Male Oldest 30 years Female
Sex MPRS Study Males 12 Females 23
DBS Study Males 9 Females 21

Table 1 MPRS study response to treatment of patients who came for follow up at week 4 and week 8
Week 4
Good

Fair

Poor

Total

Right side

27(77.1%)

4(11.45%)

4(11.45%)

35

Left side

11(31.4%)

18(51.4%)

6(17.2%)

35

Total

38

22

10

70

Good

Fair

Poor

Total

Right side

23(65.7%)

8(22.85%)

4(11.45%)

35

Left side

15(42.85%)

16(45.7%)

4(11.45%)

35

38

24

8

70

X2 =16.046

DF=2

P=0.0003

Came for follow up at Week 8

Total
X2 =4.351

DF=2

P=<0.114
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Table 2 MPRS study Grading of Acne of patients who came at Initial Visit Week 4 and Week 8
Initial Visit
Mild

Moderate

Severe

Total

Right side

0

7(20%)

28(80%)

35

Left side

4(11.45%)

13(37.15%)

18(51.4%)

35

Total

4

20

46

70

X2=7.974

DF=2

P=0.018

Week 4
Mild

Moderate

Severe

Total

Right side

8(22.85%)

17(48.6%)

10(28.55%)

35

Left side

25.7(28.7%)

9(25.7%)

17(48.6%)

35

Total

17

26

27

70

Mild

Moderate

Severe

Total

Right side

10(28.55%)

18(51.4%)

7(20%)

35

Left side

11(31.4%)

12(34.3%)

12(34.3%)

35

30

19

70

X =4.335 DF=2 P=0.114
2

Week 8

Total

21

X2=2.563 DF=2 P=0.277

X2 = Chi-square

DF=Degrees of freedom

Table 3 DBS study response to treatment of patients who came for follow up at week 4 and week 8 (n=30)
Week 4
Good

Fair

Poor

Total

Active

16(53.3%)

11(36.7%)

3(10%)

30

Placebo

6(20%)

11(36.7%)

13(43.3%)

30

Total

22

22

16

60

Good

Fair

Poor

Total

Active

23(76.7%)

5(16.7%)

2(6.6%)

30

Placebo

12(40%)

12(40%)

6(20%)

30

Total

35

17

8

60

X2=10.795 DF=2 P=0.005
Week 8

X =8.399
2

DF=2

P=0.015
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Table 4 DBS study Grading of Acne of patients who came at Initial Visit Week 4 and Week 8
Initial Visit
Mild

Moderate

Severe

Total

Active

3(4.2%)

20(28.2%)

48(67.6%)

71

Placebo

9(12.7%)

20(28.2%)

42(59.2%)

71

Total

12

40

90

142

Mild

Moderate

Severe

Total

Active

13(18.3%)

28(39.4%)

30(42.3%)

71

Placebo

14(19.7%)

26(36.6%)

31(43.7%)

71

Total

27

54

61

142

X2 =3.400

DF=2

P=0.183

Week 4

X =0.128

DF=2

2

P=0.938
Week 8
Mild

Moderate

Severe

Total

Active

9(30%)

11(36.7%)

10(33.3%)

30

Placebo

7(23.3%)

11(36.7%)

12(40%)

30

16

22

22

60

Total
X2 =0.433

DF=2

X2 = Chi-square

P=0.806
DF=Degrees of freedom

For the MPRS Study
The result at week 4 is statistically significant.The result at week 8 is not statistically
significant. At the later stage of treatment at week 8 even though MC is showing
better result compared to PC the difference is not statistically significant.
For the DBS study, from the result at week 4 and week 8 follow up Active drug
MC seems to be better than PC as patients receiving Active drug MC have shown
significantly high percentage of good response as compared to PC. Regarding
Grading of Acne: After Grading of Acne there was not much difference between
the Active drug MC and PC at Initial visit week 4 and week 8 follow up.

Discussion
Topical Therapy
Topical therapy is useful in mild and moderate acne, as monotherapy, in
combination and also as maintenance therapy.

Benzoyl Peroxide
It is an effective topical agent since many years and is available in different
formulations (washes, lotions, creams, and gels) and concentrations (2.5–
10%) [7-15].
The stability is very dependent on its vehicle. Gels are generally more
stable and active and water-based gel being less irritant is more preferred
over creams and lotions [8,9]. Benzoyl peroxide is a broad spectrum
bactericidal agent which is effective due to its oxidizing activity [8].
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The drug has an anti-inflammatory, keratolytic, and comedolytic activities,
and is indicated in mild-to-moderate acne vulgaris. Clinicians must make
a balance among desired concentration, the vehicle base, and the risk of
adverse effects, as higher concentration is not always better and more
efficacious [10].
The main limitation of benzoyl peroxide is concentration dependent
cutaneous irritation or dryness and bleaching of clothes, hair, and bed linen
[11]. It can induce irritant dermatitis with symptoms of burning, erythema,
peeling, and dryness [12]. This occurs within few days of therapy and mostly
subsides with continued use.

Topical Retinoids
Retinoids have been in use for more than 30 years. Topical retinoids target the
microcomedo–precursor lesion of acne. There is now consensus that topical
retinoid should be used as the first-line therapy, alone or in combination,
for mild-to-moderate inflammatory acne and is also a preferred agent for
maintenance therapy.
Its effectiveness is well documented, as it targets the abnormal follicular
epithelial hyperproliferation, reduces follicular plugging and reduces
microcomedones and both noninflammatory and inflammatory acne lesions
[13-15]. Their biological effects are mediated through nuclear hormone
receptors (retinoic acid receptor RAR and retinoids X receptor RXR with
three subtypes α, β, and γ) and cytosolic binding proteins [16]. Retinoic acid
metabolism blocking agents (RAMBAs) such as liarozole have been developed
recently to overcome the emergence of all-trans-retinoic acid resistance [17].
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Tretinoin, adapalene, tazarotene, isotretinoin, metretinide, retinaldehyde,
and β-retinoyl glucuronide are currently available topical retinoids [18].
The most studied topical retinoids for acne treatment worldwide are
tretinoin and adapalene [19]. There is no consensus about relative efficacy
of currently available topical retinoids (tretinoin, adapalene, tazarotene, and
isotretinoin). The concentration and/or vehicle of any particular retinoid
may impact tolerability [20]. Adapalene was generally better tolerated
than all other retinoid with which it was compared [21,22]. Tretinoin has
recently become available in formulations with novel delivery systems
which improves tolerability. One such product Retin-A Micro (0.1% gel)
contains tretinoin trapped within porous copolymer microspheres. Avita,
the tretinoin is incorporated within a polyoylprepolymer (PP-2). Each of the
theses formulations releases tretinoin slowly within the follicle and onto the
skin surface, which in turn reduces irritancy with the same efficacy [23].

Salicylic Acid

The main adverse effects with topical retinoid is primary irritant
dermatitis, which can present as erythema, scaling, burning sensation
and can vary depending on skin type, sensitivity, and formulations.

Tea Tree Oil 5%

Topical Antibiotics
Many topical antibiotics formulations are available, either alone or in
combination. They inhibit the growth of P. acne and reduce inflammation.
Topical antibiotics such as erythromycin and clindamycin are the most
popular in the management of acne and available in a variety of vehicles
and packaging [23]. Clindamycin and erythromycin were both effective
against inflammatory acne in topical form in combination of 1–4% with
or without the addition of zinc [24-26]. An addition of topical 2% zinc
sulfate and nicotinamide was no different than placebo for the treatment
of acne [27-29]. Topical clarithromycin, azithromycin, and nadifloxacin
are available in India, but trials for their efficacy and safety are lacking.
Side effects though minor includes erythema, peeling, itching, dryness, and
burning, pseudomembranous colitis which is rare, but has been reported with
clindamycin [30]. A most important side effect of topical antibiotics is the
development of bacterial resistance and cross resistance; therefore, it should
not be used as monotherapy.

It has been used for many years in acne as a comedolytic agent, but is less
potent than topical retinoid [39].

Azelaic Acid
It is available as 10–20% topical cream which has been shown to be effective
in inflammatory and comedonal acne [40,41].

Lactic Acid/Lactate Lotion
It is found to be helpful in preventing and reduction of acne lesion counts
[42].

Initial clinical response with this preparation is inevitably slower compared
to other treatment modalities [43].

Picolinic Acid Gel 10%
It is an intermediate metabolite of the amino acid, tryptophan. It has antiviral,
antibacterial, and immunomodulatory properties. When applied twice daily
for 12 weeks found to be effective in both type of acne lesions, but further
trials are needed to confirm its safety and efficacy [44].

Dapsone Gel 5%
It is a sulfone with anti-inflammatory and antimicrobial properties. The
trials have confirmed that topical dapsone gel 5% is effective and safe as
monotherapy and in combination with other topical agents in mild-tomoderate acne vulgaris [45].
Limitation of the study is that no studies have been done on the use of
Mupirocin 2% cream (MC) in Acne Vulgaris (AV). This is the first report on
the use of MC in AV.

Other Topical/New Agents

Conclusion

Combination Therapy

MC is of very much help in AV. MC can be used successfully in the
management of AV. There is a need to do more studies in this regard to prove
the effectiveness of MC in AV.

Benzoyl peroxide has the advantage to prevent and eliminate the development
of P. acne resistance. Therefore it is being more preferred as combination
therapy. Its efficacy and tolerability are enhanced when combined with
topical erythromycin or clindamycin, confirmed on various trials [7,32-35].
Benzoyl peroxide can be combined with tretinoin and found to be superior
to monotherapy. Both the molecules should not be applied simultaneously as
benzoyl peroxide may oxidize tretinoin [36]. A combination of topical retinoid
and topical antimicrobial is more effective in reducing both inflammatory
and noninflammatory acne lesions than either agent used alone [37]. Topical
clindamycin and benzoyl peroxide applied once daily and fixed clindamycin
phosphate 1.2% and tretinoin 0.025% in aqueous-based gel formulation
used once daily are both found to be effective treatment for acne. Addition
of zinc acetate to clindamycin and erythromycin gel showed equivalent
efficacy but probably reduces the development of microbial resistance [38].
Enliven Archive | www.enlivenarchive.org
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ABSTRACT
Background: Maternal mental health problems stands unique to other maternal morbidities as it directly
hampers the psychological support and protection offered by a mother to her child, family and the
community. Among the mental health disorders related to pregnancy, depression is the commonest. A
factor associated with depression is multi-factorial. Depression during pregnancy may lead to adverse
obstetric outcomes. However antenatal depression has not been taken as a major issue by policy makers.
Hence the present study was undertaken to determine the prevalence of antenatal depression and risk
factors associated with it.
Objectives:
1) To study the prevalence of depression in pregnancy.
2) To identify the socio-demographic and obstetric risk factors associated with depression.
Materials and Methods: The study was done from December 1st 2014 to January 15th 2015 among all
the pregnant women attending the antenatal clinic of a rural health centre under the field practice area of
department of community medicine Belagavi. Data is collected using predesigned and pretested
questionnaire and using “Edinburg Postnatal depression scale” (EPDS). Informed written consent is taken
from every participant. Data analysis is done by using univariate and multivariate analysis.
Results: The prevalence of antenatal depression was found to be 20.08 % as (N=216). Age of the
antenatal women, family type, gender preference, trimester, obstetric complication in present pregnancy
and number of children showed significant association, while support from family and husband, being
satisfied with pregnancy were associated with a reduced likelihood of depression.
Key words: Antenatal depression, Edinburg depression scale, rural, obstetric risk factors.

INTRODUCTION
Pregnancy is generally considered as
a joyful event, however, for many women, it
can be a stressful event. Mental health
problems of women in child bearing age are
increasingly being identified as a major
public health problem in both developed and

underdeveloped countries. [1] Among the
mental health disorders related to pregnancy,
depression is the commonest. Depression
effects more than 20% of the women during
their lifetime with females twice as likely to
have experienced a major depressive
episode as male. [2,3] During pregnancy
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major psychological and social changes take
place in the mother, which have been linked
to symptoms of anxiety and depression.
Depression during pregnancy is a matter of
public health importance due to 3 prime
reasons: Firstly, rate of depression during
pregnancy is high during antenatal period.
Secondly, it is the strongest risk factor for
postnatal depression. Thirdly, it leads to
adverse maternal and foetal outcomes. [4]
Antenatal care traditionally focuses on
physical health rather than on emotional
health. Consequently, antenatal depression is
regularly overlooked and under-diagnosed,
locally and globally. [5] Recent data on
prevalence of antenatal depression in low
and middle income countries showed the
mean prevalence of 15.6%. [6, 7]
Despite antenatal depression being one of
the important public issue, most of the
studies on maternal depression mainly focus
on postnatal depression and there is less data
available on antenatal depression. However
antenatal depression has not been taken as a
major issue by policy makers. Hence the
present study was undertaken to determine
the prevalence of antenatal depression and
obstetric and socio-demographic risk factors
associated with it.
MATERIALS AND METHODS
This cross sectional study was done
from December 2014 to January 2015
among the pregnant women attending the
antenatal clinic of a rural health centre under
the field practice area of Department of
Community Medicine Belagavi. All 216
participants who attended ANC clinic during
the study period were included in the study.
Antenatal depression was defined as onset of
depressive symptoms anytime during the
pregnancy. [7] Data was collected using
predesigned and pretested questionnaire.
EPDS (“Edinburg Postnatal depression
scale”) scale was used to detect the
depressive symptoms and it has been

validated for both antenatal and postpartum
use and also widely used as screening
instrument for detecting symptoms of
depression. EPDS scale has ten components
in it. An EPDS score cut off of 13 was taken
to calculate the prevalence of antenatal
depression. [3,7] Informed written consent
was taken from every participant. Data
analysis was done by using SPSS 19
version.
RESULTS
Table 1: Distribution of study participants according to age
(n=216)
Pregnant women age Number Percentage
15-19 years
33
15.3%
20-24 years
140
64.8%
25-29 years
43
19.9%

In this study the age of the pregnant women
ranged between 14-29 years and 140(64.8%)
of them belonged to the age group of 20-24
years.
The present study showed that
antenatal women who had depressive
symptoms (EDS> 13) were 45(20.8%) and
antenatal women who did not had depressive
symptoms (EDS<13) were 171(79.2%).The
prevalence of antenatal depression was
found to be 20.8%.
In the present study, 22(15.7%)
participants were in the age group of 20 to
24 years and 23(53.5%) in the age group of
25-29 years showed symptoms of depression
with EPDS score > 13,and among the
religion 25(14.1%) Hindu and 20(51.3%)
Muslim participants showed depressive
symptoms. When we compared literacy
status 2(40%) out of 5 illiterates and
43(20.4%) out of 211 literates showed
depressive symptoms. 5(6.8%) out of 74
with nuclear family and 40(28.2%) out of
142 with joint family showed depressive
symptoms. Pregnant women who were in
third trimester showed more depressive
symptoms i.e. 42(32.8%) out of 128 than
women in second trimester. Pregnant
women who had family support showed less

International Journal of Health Sciences & Research (www.ijhsr.org)
Vol.5; Issue: 8; August 2015

46

depressive symptoms when compared to
those without family support. 42(38.9%)
women. with male gender preference
showed more depressive symptoms than that

of female or either Age, religion, family
type, trimester of pregnancy, family type
and gender preference were found to be
statistically significant(p<0.05) . (Table: 2)

Table 2: Socio-demographic characteristics among the study participants (N=216)
Characteristics
Depressed(EDS- > 13)
Non-depressed(EDS<13) Total P valve
Age:
15 – 19 years
0
33
33
20 – 24 years
22(15.7)
118
140
< 0.001
25 -29 years
23(53.5)
20
43
Religion:
Hindu
25(14.1)
152
177
<0.001
Muslim
20(51.3)
19
39
Literacy status:
illiterate
2(40)
3
5
0.610
Literate
43(20.4)
168
211
Family type:
Nuclear
5(6.8)
69
74
<0.001
Joint
40(28.2)
102
142
Socio economic status:
Class ii and iii
0
20
20
Class iv
36(22.1)
127
163
0.004
Class v
9(27.3)
24
33
Trimester:
Second
3(3.4)
85
88
Third
42(32.8)
86
128
<0.001
Family support:
Yes
42(21.1)
157
199
<0.001
No
31(17.6)
14
17
Gender preference:
Male
42(38.9)
60
108
<0.001
Female or either
3(2.8)
105
108
Table 3: Obstetric risk factors of study participants
Characteristics
Depressed(EDS- > 13) Non-depressed(EDS<13)
Duration of married life:
<5 years
30(15.5)
163
>5 years
15(62.5)
8
Unplanned pregnancy:
Yes
0
27
No
45(23.8)
144
Obstetric complication in previous pregnancy:
Yes
21(75)
7
No
24(12.8)
164
History of abortion:
Yes
4(19)
17
No
41(21)
154
Age of first pregnancy
< 18 years
5(25)
15
>18 years
40(21)
156
Gravida:
Primigravida
24(24)
76
Multigravida
21(18.1)
95
Number of children
0
11(10)
99
1
18(21.7)
65
2+
16(69.6)
7

When we compared the obstetric risk
factors of the study participants, participants
with married life < 5 years showed more
depressive symptoms than that of >5 years

OR

1.56

26.5

0.185

0.72
1.248

22.273

Total

P valve

O.R

193
23

<0.001

0.098

27
189

0.004

1.31

28
188

<0.001

20.5

21
195

1

0.88

20
196

0.847

1.3

100
116

0.287

1.43

110
83
23

<0.001

married life which was found to be
statistically significant. Out of 28 study
participants who had obstetric complications
in the previous pregnancy 21(75%) of them
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showed more depressive symptoms than the
participants with no complication in
previous pregnancy. As the number of
children increases, the participants showed
increase in depressive symptoms i.e.
participants with no child (10%), one child
(21.7%) and two or more than two children
(69.6%) showed depressive symptoms.
(Table: 3)
Univariate analysis (unadjusted odds
ratio) showed that risk factors such as age
[O.R 7.89 (95% C.I 3.73-16.67) P< 0.001],
religion [O.R 0.15(95% C.I 0.073-0.333) P<
0.001], family type [O.R 0.18(95% C.I
0.069-0.492) P< 0.001] and gender
preference [O.R 22.27(95% C.I 6.63-74.2)
P< 0.001] were associated with antenatal
depression. Multiple logistic regression
analysis (with adjusted odds ratio showed
that only the gender preference [O.R

14.28(95% C.I 3.74 -54.6) P< 0.001] was
independently associated with antenatal
depression. (Table: 4)
Univariate analysis (unadjusted odds
ratio) showed that obstetric risk factors such
as trimester of pregnancy [ O.R 0.07 ( 95%
C.I 0.022-0.242) P< 0.001] , duration of
married life [O.R 0.09(95% C.I 0.04-2.5) P<
0.001] , Obstetric complications in previous
pregnancy [O.R 20.05 (95% C.I 7.87-53.61)
P< 0.001] and more than two children [O.R
20.41(95% C.I 6.94-62.5) P< 0.001] were
associated with antenatal depression.
Multiple logistic regression analysis (with
adjusted odds ratio showed that only the
trimester of pregnancy [O.R 0.06 (95% C.I
0.01-0.23) P< 0.001] and more than two
children [O.R 22.22 (95% C.I 3.03-142.85)
P= 0.001], were associated with antenatal
depression. (Table: 5)

Table 4: Analysis of socio-demographic factors related to antenatal depression
Unadjusted
Adjusted
Characterstics
Odds ratio 95% C.I
P value Odds ratio 95% C.I
Age(<24 Vs > 25)
7.89
3.73-16.67
<0.001
4.21
1.54-11.51
Religion(Hindu Vs Muslims)
0.15
0.073-0.333 <0.001
0.44
0.15-1.26
Family type( nuclear vs Joint)
0.18
0.069-0.492 <0.001 0.23
0.07-0.78
Gender preference( male Vs female/either) 22.27
6.63-74.22
<0.001
14.28
3.74-54.60

P value
0.005
0.108
0.018
<0.001

Table 5: Analysis of Obstetric risk factors related to antenatal depression
Adjusted
Characteristics
Odds ratio 95% C.I
p value Odds ratio 95% C.I
Trimester (2nd Vs 3rd )
0.07
0.022-0.242 <0.001 0.06
0.01-0.23
Duration of married life( < 5 Vs >5 years)
0.09
0.04-2.5
<0.001 2.11
0.35-12.61
Obstetric complication in previous pregnancy(yes Vs no) 20.5
7.87-53.61
<0.001 17.64
5.68-54.2
Number of children
1
2.49
1.11-5.61
0.028
3.41
1.25-1.95
2+
20.41
6.94-62.5
<0.001 22.22
3.03-142.85
Unadjusted

DISCUSSION
Antenatal depression meant to be a
tragedy which creates a vicious cycle of
complex social problems in the family
context that result in life long suffering of
individuals.
Despite
advances
in
understanding the causes of major
depression the predictors of antenatal
depression is poorly understood. [8] So, in
our study we have made an attempt to study

p value
<0.001
0.411
<0.001
0.016
0.001

the prevalence and obstetric and sociodemographic factors associated with it.
In our study the prevalence of antenatal
depression was 20.8% which is high when
compared to 9% to 15% prevalence of
antenatal depressive symptoms reported by
other studies using EPDS. [9, 10] Whereas
other studies, using a variety of depression
assessment tools have reported antenatal
depression prevalence 25%-50% for
predominantly low income populations. [11-
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13]

It should be noted that discrepancy in
prevalence might be due to different scales
used in different studies.
Women with more support from
husband and family were less likely to
develop depression has been shown in our
study. Large number of antenatal women
had preference for male child in our study
which was found to be significantly
associated with antenatal depression. Similar
study conducted in Goa also showed similar
results. [14] Studies conducted in few other
countries also showed that women who
desired son were more likely to have
depression than the women who desired
daughter or no gender preference. [15]
In the present study it was seen that
presence of obstetric complications in the
previous pregnancy was significantly
associated with depression which was
similar to findings of few other studies. [16,17]
We have also found that the prevalence rate
of antenatal depression was more among the
third trimester women when compared to
second and first trimester pregnant women
and higher prevalence of depression was
found among multigravida women than that
of primigravidas. Similarly studies have
showed that multigravidity is risk factor for
antenatal depression. [6,18-21]
As the prevalence of antenatal
depression is high, the women facing socioeconomic hardship and those with poor
pregnancy outcomes should be targeted for
depression screening, prevention and
treatment. The implications of this study for
policy and practice are that mental health
must be integrated into maternal health care
in low income countries like India.
CONCLUSION
The present study showed prevalence
of antenatal depression is high in pregnancy.
Several socio-demographic and obstetric
variables were found to be significantly
associated with antenatal depression. This

implies that simply asking a woman how she
feels doesn’t solve the problem, instead full
diagnostic, psychiatric clinical interview
should be done, proper counselling should
be done to both women and her family, early
detection and screening for depression
should be a part of routine antenatal checkups.
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ABSTRACT
Introduction: Reckless use of Self- medication poses a threat for
both individual health and society. In India, prevalence was estimated to be 31% but there is a wide variation within the country.
The aim of this study was to know the practice of self-medication
and contributory factors among households of an urban area.
Methods: This study was done based on primary data. Primary
data was collected from about 200 households residing in Belagavi. The households were selected using systematic random
sampling technique. Data was collected using a predesigned
structured oral questionnaire. Statistical analysis was done using
Percentages after entering the data in Microsoft excel sheet. The
association between self-medication and socio-demographic factors was ascertained using Chi–square test.
Results: The results found that the overall prevalence of selfmedication was 35.1%. Paracetamol (90.9%) was the most commonly used drug. Headache (98.6%) and fever (47.1%) were the
most common symptoms for the practice of self-medication.
Common reason quoted for self-medications was minor illness
(78.8%) and sources for self-medication were either previous prescriptions (51.4%) or local pharmacists (25.5%).
Conclusions: One-third of the subjects practiced self-medication.
Self-medication was more common among women and the higher
socio-economic strata.
Key words: Self-medication, health, prevalence, prescription

INTRODUCTION
Medication today is rapidly becoming an everyday need for many individuals. World Health
Organization defines “Self medication as the use
of drugs to treat self diagnosed disorders or
symptoms or the intermittent or continued use of
prescribed drug(s) for chronic or recurrent disease or symptoms.”1 Prevalence of self medication in developing countries widely varies between 12.7% to 95%.2 It is 59% in Nepal2, 51% in
Pakistan3, and in Bangladesh 81.3% in young and

78.5% in elderly.4 In India the prevalence of self
medication was 31% and 71% in studies conducted in Nagpur5 and Karnataka6 respectively.
Responsible self medication contributes to easy
accessibility to medicines, provides quick relief
and reduces the expenses on medication to both
individual and government.7 Reckless use of selfmedication poses a threat for both individual
health and society. Self-medication often provides only symptomatic relief, masking the underlying disease8 and thus leading to inadequate
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treatment. Often the patient is unaware of the
correct dosage, side effects and drug interactions.
Consumption of inadequate dosage of antibiotics
or inappropriate ones has resulted in emergence
of drug resistance. This has lead to Methecillin
Resistant Staphylococcus aureus, Multi Drug Resistant-Tuberculosis, Extensive Drug ResistantTuberculosis and drug resistant malaria have
become some of the emerging public health
problems and a major challenge to treating physicians.7

ed in the study. Houses locked after three consecutive visits were excluded.

In order to prevent irrational drug use, it is necessary to first assess the prevalence of self medication among individuals and understand the
factors contributing to the same.9 This study was
carried out to know the practice of self medication among urban households and the factors
contributing to self medication.

A total of 593 adult individuals were interviewed
among the residents of Ashok Nagar, Belgaum.

METHODS

Overall 35.1 % (208) of the respondents’ admitted
the use of self-medication in the past six months.
The total list of commonly used drugs by the
participants is given in Table 2. The average
number of drugs consumed by an individual
practicing self-medication was 2.25.

Source of data: This study uses primary data
collected from the households in Belagavi. The
practice area of the Urban Health Centre, Ashok
Nagar has approximately 4,300 people and about
780 households. This survey covered 200 households from the area.
Method of collection of data: 200 households
were chosen using systematic random sampling
technique and residents were interviewed with
the help of a structured oral questionnaire. Every
fourth house was selected and all the household
adult members were included in the study. Total
of 593 individuals with average of three individuals per household were interviewed regarding
practice of self-medication during last 6 months
between April and September 2014. The questionnaire was administered across the community in local language (kannada) or English depending on the convenience of household member interviewed.
Sample Size: The sample size of 200 households
was calculated by considering the prevalence of
self-medication to be 50% and relative error to be
15%. The formula and details about calculation
of the sample size are as given below:
Sample Size: Considering Self Medication
Prevalence to be 50%(p) and relative error to be
15%(d) the calculated sample Size was 177.7 using formula: n=4pq /d2. Sample size was rounded up to 200 households.
All the permanent adult residents of the urban
area (residing at least for one year) were includ-

The ethical clearance was obtained from Institutional Ethics Committee for Human Subjects’
Research of the Medical College (vide Letter No.
– MDC/DOME/153 dated 20/2/2014). The socio
economic status of individuals was analyzed using the Kuppuswamy scale.10
RESULTS

According to revised Kuppuswamy scale of Socio-economic status, upper class constituted
22.3% (133), upper middle class 29.6% (175), lower middle class 34%(201) and upper lower class
14.2% (84) . Middle class as a whole constituted
64% (376) of the total participants.

Paracetamol was most commonly used drug for
headache 86.1% (179) followed by fever (46.2%),
common cold (15.4%) and body ache (10.6%).
Ibuprofen was also commonly used for headache
(10.1%), fever (3.8 %) and body ache (3.4%). Diclofenac was mostly used for body ache (5.8%).
Table 1: Age & Sex distribution of participants
Age
18-40
40-60
>60
Total

Male (%)
145 (52.5)
80 (29)
51 (18.5)
276 (46.5)

Female (%)
180 (56.8)
81 (25.6)
56 (17.7)
317 (53.5)

Total (%)
325 (54.8)
161 (27.2)
107 (18)
593 (100)

Table 2: Commonly used Drugs by participants
Drug
Paracetamol
Ibuprofen
Diclofenac
Panto/Omeprazole
Ranitidine
Phenylpropazone
Domperidone
Ambroxol/Guinephenacin/Terbutaline
Phenylephrine
Chlorphenaramine/turbinafine
Ciprofloxacin
Azithromycin/Erithromycin
Cetrizine
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Number (%)
189 (90.9)
22 (10.6)
17 (8.2)
24 (11.5)
17 (8.2)
6 (2.9)
9 (4.3)
8 (3.8)
14 (6.70
21 (10.1)
12 (5.8)
10 (4.8)
9 (4.3)
Page 227

Open Access Journal │www.njcmindia.org

pISSN 0976 3325│eISSN 2229 6816

Table 3: Some common symptoms for Selfmedication among study participants
Symptoms
Headache
Fever
Common cold
Cough/ Sore Throat
Acidity
Body ache
Nausea vomiting

socio-economic strata as shown in Table 5 and
Table 6. These associations were found to be statistically significant. Association with other socio-demographic variables like age was not
found to be significant in the present study.

Number (%)
205 (98.6)
98 (47.1)
44 (21.2)
22 (10.6)
43 (20.7)
33 (15.9)
12 (5.8)

DISCUSSION

Table 4: Reasons for Self-medication in the
study participants
Reason for Self-medication
Minor complaints
Lack of time
Economic reasons
Doctor in family

Number (%)
164 (78.8)
41 (19.7)
8 (3.8)
3 (1.4)

Table 5: Association between self-medication
and gender of study participants
Gender
Male
Female

Yes (%)
83 (30.1)
125 (39.4)

No (%)
193 (69.9)
192 (60.6)

Total
100
100

X2 = 5.676 p = 0.017

Table 6: Association between socio-economic
status* and self-medication
Socio-economic Class
I – Upper
II – Upper middle
III – Lower middle
IV – Upper lower

Yes (%)
61 (45.9)
66 (37.7)
64 (31.8)
17 (20.2)

No (%)
72 (54.1)
109 (62.3)
137 (68.2)
67 (79.8)

Total
133
175
201
84

X2 = 16.838 p = 0.001
*None of the participants belonged to lower class (V).

It was seen that about 80% of the people practicing self medication did so because they felt that
the problem was minor complaint and can be
handled without consulting a medical practitioner.
In majority of the cases, the respondents continued to use the drugs that had been prescribed
earlier by their doctors’ 51.4% (107). About 25.5%
(53) of the respondents’ got to know about the
drug from the pharmacists. In 16.3% (34) individuals, knowledge about the drug was obtained
from their friends or family members.
The association between self medication and socio-demographic variables was ascertained by
the chi-square test. Self medication was prevalent more among females and among the upper

In this study, overall prevalence of selfmedication was found to be 35.1% which is consistent with some studies5, 12 but not with others.
2,3,4,6 This may be due to variations in the definition, recall period considered, methodology and
different socio-economic and demographic variables of different regions. While prevalence of
self-medication shows a wide variation, patterns
of drug use and factors determining selfmedication remain the same.
In concordance with various other studies, paracetamol and analgesics were commonly used8
while antimicrobials were not frequently used.
This is in contrast to other studies which report a
high prevalence of antimicrobial usage.2,4,11&13
Headache and fever were the most common
symptoms reported for practice of selfmedication.2,4,13&14
Reasons for Self-medication were that the illness
is minor enough for Self-care or lack of time
which was similar to reasons cited in various
studies.2,4&11 Common sources for drug information included past prescriptions and pharmacist`s reference as seen in various past literature.11
Self-medication was associated with gender and
socio-economies status in our study. Selfmedication was more prevalent in women.14 and
in the higher socio-economic strata14 as seen in
various other studies.
CONCLUSION
One third of the study participants practiced selfmedication. NSAIDs were the most commonly
used drugs for self-medication. Headache and
fever were the most common symptoms, for
which self-medication was practiced. The main
reasons for self medication were given as their
perception of the illness not being serious and in
majority of the respondents’ continued to use the
drugs that had been prescribed earlier by their
doctors. Self-medication was found to be more
prevalent among females and in the higher socio-economic strata.
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RECOMMENDATIONS
Self-medication is rapidly increasing and evolving into a major public health concern. Health
education activities among public to create
awareness regarding hazards of self-medication
should be organized. Strict legislations should be
introduced and enforced to monitor sale of over
the counter drugs. Awareness regarding adverse
effects of self-medication and doctors and pharmacies perceptions about self-medication was
not considered in the present study which could
be considered in future studies. Qualitative
methods like focus group discussions and in
depth interviews to know probe reasons for selfmedication could be carried out.
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ABSTRACT
Background: Rrsks of milk-borne zoonoses posed by the informal market are amplified. bg poor hand.ting
prorndures in the market, the lack of Etatitg standards and the
fact that most .on"ui"r" prefer raw mitk ouir
posteuized milk.
Objective: To eualuate microbial quatitg and health ns/ts assocrated uith consumption of raw milk.

Methods: A community based cross sectiorual study utas done among 250 houseiolds to assess knouled.ge
regarding health n'sks assoaated with consumption of rata milk. Microbiat quality assessment u)as
undertaken bg eualuating 1o% of ltouseholds (25) by collecting 50mL of raut milk, ii *roi or.o of Kamataka.
Milk qtalitg lras ossesse d using a combination of tests in ord.br b quantify the occurrence of Brucello.sis (milk
ring test, BMRT)' Coltform bacteia (cotifurm test, CT). Methgleni btue- ieduction test (M|3RT) and. Specific
grauity tuas used as an indicator of adulteration.
Results: None of tLrc participants lmd knowledge that milk can transmit the diseases. Bttt one third. of them
could name some reasons for milk contamination as ad"dition of water, unclean handling, utensil or animals.
Among randomly selected 25 samples, 13 milk samples were
from own house animals and. 12 were from
ue1lors Mean specifi.c grauitg was 1.0250 t 0.007. Nine samp-les (36%) showed" positiue results
Ci and.

for
MBRT; uLhereas 2 samples (B%) uere positiue for BMRT.
Coaclusion: It can be concluded that raw market milk in the stud.y area is of poor bacteiological quality and.
hazardous for human consumptton This highlights the need to impTement gooa nygiene practices
aid" ffictiue
monitoring from production through the. deliuery chain to the consumer. F-urtier sfudres are need.ed.
for
detection of standard plate count for E.coli, toxins that are produced bg E. coli, other pathogenic spore
forming
bacteia Bacillus spp& clostidtum spfl and other harmful microorginisms.

.1,

Key words: Raw milk, Milk borne hazard, Bntcella milk ing test, Health

BACKGROUND

]

L\

Being a nutritional, balanced
foodstuff, milk is a well-known medium that
favours the

growth of

several

microorganisms {1]. However, milk is a
natural food that has no protection from

external contamination aiid --taii.
contaminated easily, when it is separated

from the cow [2].

India keeps over three times the
number of cattle as the USA. In addition, 94
million buffaloes contribute to mitk
production in India.It is estimated that
around l5%" of the milk produced in India is
marketed through formal channels, while
the remainingSS%o is informaily handled [3].
Risks of milk-borne zoonoses posed ty iir-e

isks

informal market are amplified by poor
handling procedures in the market, the lack
of quality standards and the fact that most
consumers prefer raw milk over pasteurized

milk

[1].

Although milk is produced mostly in

'"fiffH areasl'its--tfeni'and is high in urban
areas. Milk preservation prior to distributiort

and sale is a major problem in tropical
climate of India [4]. There is limited data
existing on raw milk consumption and
corresponding risks of milk borne illnesses.
It is a highly perishable commodity and poor
handling can exert both a public health and
economic toll, thus requiring hygienic
vigilance throughout the production to
consumer chain [5].
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Microbtal

and Health Rrsks Assoctated
with

tion

Raw Milk.

selected, 4Z.2yo

had their own milk
producing animats
oi;;jch, one third
had buffalo."jl. main
""d source
oi milk. And
(es.zn of
fa_grity
had no
facility for separate shed to
keep the mitk
producing animals-. _t study
ao". i" Ghana
and Tanzania in 2003
6g,,/o and
74o/o of the householas "f."*.a-,'
hal ?iik sourced
from own animals

h";;;;;i;"

tl2l.

present study
showed,
participants reported to wash 32o/o of study
ariimals daily
once, whereas go% of parti"rparris
washed
animals at more than S davs
ii[.irf
period.
It may be because of afficufiies
i_, p.ocuring
sufficient of water.

In
parricipan

milking

the
t

;#:T#,JT:L
"

-,]

rZ!;

;Hl:

*fr*.IJ' ,I the
1ile,*.";;J*;tensits
participant, (47.7/.)'
washed hands befoie- miiid;;.
.i study in/
India in 1962 rep_orted,
eveV,_

rarely"animals were
not
"rJ;;;is ir,*ere
yl:!.d properly.ls a"lotrr..
,.,ai.
i1
2006 revea_led,, 92 o"t oi ioo "tiii],
rJHers used to
wash their hands before
;;-#;
milking
each cow
washed before mr]]<ing

[13].

carried our onry once during

In the pres.ent study, 2

I

miik
samples were positive for
U.uc.tta'_ilk ring
test and 9 (36%) were positi".
fll _.,f.ylene
(g9,o)

blue reduction test as well
as-ctliform test
i.e. more than 10s u""t..tu
of mi1k.
;;r;;
The higher number or _i..on'o..'i'n"rarv

might be due to contami.r^tiorr"fro_milk
tt_,.
animal and unhygie"i. miruing'p_..dr..=
or equipment leacling
entry Zf-fr,nog.,-,"
frol dairy utensil"sto;;''m"iid
conract
surfaces. The cieaning .f
,"iiki;g
ut.r,",i"
with detergents and good quality
remove the *-,]k remainJ_2,". helps
inctuaing
v*io".
.,uaj""
reported,
Hi:"::*?:lI":
o t /o Lo DOTo samples
were positive
for
r--'L
Brucella milk ring test
[5,12].
Various

studies reported 2or/o to
loooh. samples were positive
for E coii
bacteria by coliform tesi
rz,-is,
1to,
is s"
291,. A s-tudy done in.north_Last
IndiaJn 2006
showed, ZO%o of miffu
rv.llpo"iti".
for methytene blue ."dil;;;;
""mff.";."iir
ri.
CONCLUSION

All the

.Oart]cipants having milk
producing animats
(47.2n ;;ugrrl #.rt*"rrt
for illness of anima_ls f.;r"
ffi;";.t".t.r.ry
doctor in the year preceding
the
Laboratory analysi s rf *;1k1;pj;",
"riu.y.

The microbiological qua_lity and
utmo;i i-rrlLi"e
field of public heatth. O..".#"i"?, in the
showed
mean. specific gravity for
.off."ieO
milk
samples was 1.025 r O.OOZ.
Variois'stuOi."
safety of mitk is of

showed, specific
€ravity of
ranged from t.o27-to 1.b30 *l-t-t-""*pt""
ti, izl."ou"rult
5o% of the mflk
below l.O2B, indicative of #""ri; gravity
adulteration by
adding water
' 'accidentaity), which{either il;;;.,h
or
*r
d;'i,k.j;'io
be
ot
b""l..iologicat
af itv. rfr.
133T.
of
.qu
lrr""ti".
adulteration of milk Oy aadi"g
*al.*i"
during rhe dry season when _or.
::1-o"
scarce and market demand 'milk is
i" frigfr.
Verification of this oO".ru.tloi';""i;
not be
ascertained in the present

:?ig;;+

study

Prior Publication:
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Coaflicts of interest:

Permlssions:

;fiT:.:-"..as

Nit
Nit

L.""r".

This study provides important
information regardtng the presence
of
pathogenic microorganisms
in
the
vendor,s
milk. It is a serious public
health
especially for the vulnlrable
"Jr,..r.,,
o"i",r,i"""
;nfants,
gro.,rring
"r"n
childre'ri
i-=
L-- r,r,'ornen,
' fi.grr3,,r,

people.
The current study clearly
.
underscores the attention
,.qui.i to
rmprove the
and elderly

pre and post pasGurJation

processes including hygienic'"o"Ai,lo-""
milk processing unIs. bTrr.il"ir""jji"o rt
made to maintain the cold
;i;tl r.o*
suppliers to end users. Milk
"hri;
vendors should
be educated adequaterv,
t, i*p,J_*".ri

t.

)

,n.
hygienic mulching practices.
It
is
recommended that sjmf]e
householC. steps
like good personal- rrygi"".,-

utensils, practice ot uoiing ,*^ "i "r..,
irrJ nlili. u'"ro..
consumption ald refrigerltio"
fo.-"i*.g.
--i"rJ."r."
should. be undertakei

microbioiogica_l as weu

the vendor,s milk.

i,
as,;;riil;;"itty

,r..

or

NiI
NiI
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showed more than 1Os bacteria per ml of
milk.
a

RESULTS

This one year community based
cross-sectional study surveyed 250

Brucella milk ring test

hou seholds consuming informally marketed

The milk was mixed thoroughly and
poured into a test tube sufficient to give
a column of milk about 1 in high. One
drop of stained antigen was added and
mixed thoroughly by shaking. Frothing
was avoided which could interfere with
reading of the test. It was incubated at
37o C water bath for about 40 to 50

milk about knowledge of heaith risks
associated with raw milk and raw milk
samples were collected from lo/o of

households (25 houses) for testing microbial
quality.
from

minutes, which was sufficient time of the
crearn to rise.

Most (69%) of the households were
joint family and majority (77 .2%l of the

responsible household member for handling
milk were illiterates, with mean age r SD
being 44,30 t 14.60 years and median 45
years. According to Modified B.G.Prasad's
classification, majority (9O.4%) belong to
Class III and Class IV socio economic status

In milk containing brucellaagglutins the
bacteria were agglutinated and raised
with the crearn forming a blue crearn
line, having the skin milk white in
samples, in which there were no
agglutinins. There was a white cream
line and the rest of the milk remained

t8l.

None of the responsible household
member (participant) had knowledge that
milk can transmit disease, but one third of
them could name some reasons for milk
contamination as addition of water, unclean
handling of milk, utensils or animals. The
knowledge regarding milk contamination
with that of practice of addition of water to
milk and covering milk utensils with lid was
poor in the study participants, which
showed statistically significant results

blue.

The results were interpreted as positive
(+++). Cream layer formed a deep blue
ring on top of a completely white column
of milk. This indicated a high
concentration of agglutinins. The white
cream layer and milk column blue were
considered as negative.

(p=0.000). (Table

1)

Table 1: A-ssoeiatisn between knowledge and practice {Milk contaminaticn
hands and utensils before rnilk c
Milk contamination
Knowledge and practice

]

Yes

Rural 14=25o1
No

No

o/
/o

No

o/
/o

6.4

collectioa

40.8
46.8
87.6

76

Total

t02
1t7
2L9

Washlng

Yes

103

Washing hands
before

iltGnsil,g6f616_r....,

Yes
No

-No -.

tt7

collection

Total

220

Addition of
water to milk
after collection

Yes
No

78

Total

160

x2:O.877
41.2

46.8
88

15

6

31

L2.4

p=0.349
15
15

6

30

L2

xz=S.572

Cover

milk

utensil with lid
after collection

82

Yes
No

111

Total

2to

99

3L.2
32.8

64
x2=22.3L6
39.6

44.4
84
x2=36.57O

6

018
138

50
188

55.2
20

75.2

=O.OOO

19

2l
40

7.6
8.4
16

p=0.000
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Microbial

and Health Risks Associated
with

None of the households possessed
refrigerator facility to store
mi1k, and a_lmost
SOYo of them used to
consume milk next day
o.f cotlection. zo% of the
G;i;i;;;i',ord
that they used to add water
1o-ilil O"r"r"
consumption. Among them, 43.6i.da.a
S0ml,,of water, and iemaintng
uaJ.aloor"
than 50mL. Mgg,t (62.4%) ,r ?r,.*
,i".a to
consume raw milk and main reason
stated
raw milk is being very healthy is
and
convenient to consume. It was
forriA
tfr"t
there was no relation between

of Raut Milk.

levels and consumption

of raw milk or

reasons to consume raw milk (p >
0.05)

.

118 out of 250 househotds

l47.2To)
had their own mitt proauc,", """j_r=,
among them three fourth po""..J.a
brir"ro.
as main milk source animal.
ff..
pru.J.."
of
washing. animals, udder, ,"d
u1;;.;rl'
,.."
shown in Tabte 2. Majority
iei.;;;) of
h ou seh olds had n o facili
ty" for's.rrrli.' ln. O

for the miik producing animals.

tt ;it.;""y

Table 2: Distribution of study
participan ts according to their
practices of washing
animals and cle
the udder
utensil before
Practlces
Rural
Frequency
Washing

animals
Yes

>3

Once in 2
Once in 3

c

20

1I8
r32

Yes
No

TotaI
Not

utensils

_

Total-

1.025 i:0.OoZ. Fifry _il.
i... i.o-iii'i"

showed normar ranse
.,

o idu

t32

52.8
100
52.8

103

41.2

15

6

250

100
52.8
47.2

132
118
n

o

250

A total of 25 raw milk sampies
were
collected, out of which 13 rl,;-f;;;
;*,
houqg animals and 12 selecte{from'miff<
do:
d om ty. Th e me an sp
E. i fi-"firirr"
g..ui tV
_:_._"
was "^r:l
specific gravity,

-

Yes
No

before

_milking

,bIe

"'

ii'jo ,

tt.rati"" *i,i' i""",*.

3

47.2

250

Not

Washing

32
6.4
0.8
8

16

Total
Cleaniag
udder

Percent

80

Total

No

'2

Number

Daily----

100

of 2.5 (8%) milk samptes showed.
l:_:-,or,
posrtlve result for Brucellu
*ittn ring test
(Figure

1). Nine ou.t of zs
ts6yJ;lir."'uipr.,
showed contaminatlor, *itr,
; ;;r;l_:;r._
bacteria per mL of mitk, J.i."r.i

llii,]ot test results
posrttve
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for Methylene Utrc

reduction test and E.co1i test.
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Figure 1: Distribution of study participants
according to laboratory analysis of milk
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Graphl: Distribution of study participants according to labora tory analysis of anlmal
milk samples collected
DISCUSSION

Present study reported that, TOoh of
the participants used to add water to milk
before consumption; shows adulteration is
more common among rural people. Among
them, 43.6'/" added 5OmL of water, and
remaining added more than SOmL. Various
studies reported that 2Oo/o to B3o/o of milk
samples were adulterated with water

This study has shown that the
responsible household member (participalt)

among 250 households surveyed, had nil
knowledge about transmission of any
disease through milk, but one third of them
could name some reasons for milk
contamination as addition of water, unclean
haldling of milk, utensil,s or animals.
Various studies showed that 23%o to 6g.5%
of the study participants were aware of
diseases transmitted from milk tg, 1Ol.

)

The . results

of the present

15 1i-r--tlr 1?R. l4l Amn--rt-\a^^-+:^i^^.^+^
;.
(rvryarltS,
t-,i[
was also founC that.as knowled.ge regarding

milk contamination was very poor, their

practices towards milk hygiene like, washing
hands, utensils, addition of water showed
poor results.

study

revealed lhat,69%o of household belonged to

Most (62.4%) of them used to
consume raw milk and main reason stated is

joint family and

77.20/" responsible milk
handling member were illiterate with mean
age t SD being 44.30 r 14.60 years. go.4yo
of the houses had belonged to class IIi'anff '
class IV groups of socioeconomic status.

In the present study, none of the

households possessed refrigerator facility to
store milk, and almost BO% of them used to

consume milk next day of coilection. This
may cause growth of bacteria like E.coli,
because of improper maintenance of
temperature. Various studies reported, 23%o
to 610/0 respondent's stored milk in
refrigerator [11, 12, 13].

raw milk is being very healthy

_"

and

*con_v€{}jgnt to consu.g_rg, Similar study done
in USA in 2006, 42.30 of dairy producers

surveyed reported the taste and convenience

as primary reason [9].

Present study found that, there was
the
Iiteracy level and consumption of raw milk.
It shows that, may be raw milk consumption
was blind practice for rural people.

no statistical association between

Our study revealed about the animal
of milk from the households

sources
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Microbial

It is impossible to produce sterile
mi1k. Sources of contamination include
commensals or pathogenic flora of the udder

or teat canal, the animal's skin, fecal soiling
of the udder, contaminated milking
equipment, and water used to clean the

milking equipment and milk

storage

containers [6].
However, there is limited information
available on the microbial load contained in
raw market milk. This paper reports on an
assessment of the microbial quality of raw
milk.

OBJECTIVE

This was measured at the point of
collection by the investLgator usin g
lactometer. Specific gravin' ol milk \\-as
measured using lactometer oi .\mber
Company to detect the change i:: Ce:-st:i' lf
adulterated milk with water. \1i1< sa-=:-e
(50 mL). The lactometer was leti tc s::.k
slowly into the milk. Measuremenl \\'as ieac
and recorded to the last Lactometer deg:e e
("L) (30) just above the surface of the ir:-.<.
For the calculations, lactometer degret s

were used, and for the conversion to dens:--.'

1.O was written in front of the ti-ie

lactometer reading, that is, 1.030 g/ml. The
average specific gravities considered rvere,

raw milk.
MATERIALS & METHODS

Microbiological tests: [7]

and
health risks associated with consumption of

10ml of milk and 1ml of methylene blue
solution was added to the 2Orrtl of
sterilized test tubes. Then tubes were
closed with sterile rubber stopper, slowly
tubes were inverted once or twice and
then kept in water bath. Test was

by predesigned and pretested questionnaire,
to assess knowiedge regarding health risks

associated with consumption of raw milk.
Microbial quality assessment was
undertaken in 10'/" of the selected

considered positive when whole column

of milk was decolorized within

households , i.e. 25 houses, using informally

The information thus collected was
computerized and analyzed by using
Statistical Package for Social Science (SPSS
10.0) software program for Windows. Data
was expressed in terms of rates, ratios and
analy ze d separately. S tati stical an aly si s wa s
done using Chi Square test and Fisher exact
test. A probability value (p value) of less than

0.05 was considered as significant.

Milk samples were subjected to following
tests
Physlcal test:

- 1.028 to 1.03O
Buffalo Milk - 1.030 to 1.O32
Goat Milk - 1.028 to 1.030 [5]
Cow Milk

Methylene blue reduction test to test
presence of bacteria (adulteration)

A community based cross sectional
study was done in one of rural area in
Karnataka, South India. A total of 20 oh l25O
households) of households were selected by
systematic random sampling to collect data

marketed milk by simple rartdom sampling
with collection of SOmL raw miik under
aseptic precautions. Written informed
consent was obtained. Institutional Ethics
Committee clearance was obtained.

3Ominr:t-es.
a

detect faecal
contamination of milk
Varying amounts of milk were added to
tubes of bile salt lactose medium. Por
unknown quality of milk the following
series was suggested (1 ml of milk in 9
ml of MacConkey broth)
1.0 m1 of a 1in 10 dilution of milk
1.0mlofa1 in 100 dilution of milk
1.0mlofa1 in L,OOO'dilution of mitX'"""
1.0ml ofal in 10,000 dilution of milk
Coliform test to

The smallest amount that yields acid
and gas was ascertained. Under the Scottish

regulations, fcr standard milk, these tubes

were inoculated each with 1 ml of 1 in 1O0O
dilution. The milk sample was taken to have
passed the test if acid and gas were absent
from two of the three tubes. Samples were

considered positive
a

1

was gently poured into a measuring c'.'-:::c:r

.
.
.

To evaluate microbial quality

,

Rau-t

for coli form test, if

Specific gravity of milk by lactometer
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ABSTRACT
Background: The Gestational Diabetes Mellitus (GDM) offers an important opportunity for prevention of type 2
diabetes (T2DM). The prevalence of GDM is increasing even in rural parts of India. Family Physicians (FPs) and
obstetricians working in rural areas need to be well equipped to manage this disease. This study aimed at assessing the
knowledge ant practices amongst these rural doctors.
Methods: Validated, self-completion questionnaire administered to family physicians and obstetricians after taking
the written consent for participation. The questionnaire was divided in to two sections. First section was to assess the
knowledge and the second section was to assess the practices adopted by participants towards GDM.
Results: The participants were the 18 FPs and 12 obstetricians working in rural areas and managing pregnancies.
About 89% (16) of FPs and 50% (6) Obstetricians exactly knew the definition. More than 55% (10) FPs and 66.7%
(8) obstetricians knew the approximate prevalence of GDM. Only 22% (4) FPs and 58.3% (7) obstetricians were
practicing universal screening for GDM. Only 38.9% (7) FPs were using insulin for the treatment of GDM where as
75% (9) obstetricians using insulin. Only 17% (3) FPs and 50% (6) obstetricians were practicing at least once weekly
blood glucose monitoring for GDM.
Conclusions: There are gap in knowledge and practices both amongst FPs and obstetricians towards the management
of GDM. Future research focusing on education strategy is required which may involve novel tools like internet and
mobile devices.
Keywords: GDM, Rural, Knowledge, Practices, Family physician, Obstetrician

INTRODUCTION
The prevalence of type 2 diabetes is increasing across the
globe. In a similar way the prevalence of Gestational
Diabetes Mellitus (GDM) is also increasing. GDM is
defined as any degree of glucose intolerance with onset
or first recognition during pregnancy. Women diagnosed
with GDM are at increased risk of future development of
Type 2 Diabetes Mellitus (T2DM) as are their children.
Thus, GDM offers an important opportunity for the
development, testing and implementation of clinical
strategies for diabetes prevention. Family Physicians are
the primary defense against the disease in rural areas. The

prevalence of GDM in India varied from 3.8 to 21% in
different parts of the country, depending on the
geographical locations and diagnostic methods used.
GDM has been found to be more prevalent in urban areas
than in rural areas.1 Untreated GDM leads to both
maternal and fetal complications.
Family Physicians (FP) and obstetricians are the doctors
who take care of pregnant women. So they have an
important role to play in early detection and proper
management of GDM. Around 70% of Indian population
lives in rural area. Appropriate infrastructure and
facilities are lacking in these areas. This study was aimed

International Journal of Community Medicine and Public Health | April-June 2015 | Vol 2 | Issue 2

Page 153

Appajigol JS et al. Int J Community Med Public Health. 2015 May;2(2):153-155

at assessing knowledge and practices of family
physicians and obstetricians working in rural area about
GDM. The results of this study may form the basis for
developing educational strategy for these doctors.
METHODS
Participants
The participants in this study are family physicians with
basic medical degree (MBBS) and doctors with postgraduation in obstetrics and gynecology referred as
obstetricians.

them were favoring screening for high risk pregnancies
only. Correct plasma glucose values for diagnosing GDM
and target plasma glucose values for managing GDM
were practiced by only one FP. Correct blood glucose
values for diagnosing GDM were practiced by only 9%
(3) obstetricians. Target blood glucose values were
correctly practiced by only 33.3% (4) obstetricians. Only
38.9% (7) FPs were using insulin for the treatment of
GDM where as 75% (9) obstetricians using insulin
(Figure1). Only 17% (3) FPs and 50% (6) obstetricians
were practicing at least once weekly blood glucose
monitoring for GDM (Figure 2).

Survey procedure and measurements
Self-completion questionnaire was developed for this
study. The questionnaire was developed by review of
literature in the field and it was validated with five family
physicians for scope, length, and clarity. The
questionnaire consists of knowledge and practices
regarding GDM and was designed to be completed in 10
minutes. Family physicians and obstetricians were met
and explained about the study in detail. Questionnaire
was administered after taking Informed consent.
Data analysis
The completed questionnaires were hand-checked for
completeness and coded before data entry. As the
primary aim of this study was to find out the knowledge
and practices, the data was examined by simple
frequency counts.

Figure 1: Percentage of doctors using Insulin in GDM.

RESULTS
Eighteen FPs and 12 obstetricians working in rural areas
and managing pregnancies were included in the study.
Out of 18 FPs 15 had more than 10 years of experience,
two of them had 5 to 110 years of experience and one had
one year of experience. Amongst the obstetrician group
of 12 participants, 6 participants were more than 10 years
of experience, 5 participants were 5 to 10 years of
experience and one obstetrician had less than 5 years of
experience.

Figure 2: Percentage of doctors monitoring for at least
once weekly blood glucose values.

Knowledge section of the questionnaire

DISCUSSION

About 89% (16) of FPs and 50% (6) Obstetricians exactly
knew the definition of GDM. More than 55% (10) FPs
and 66.7% (8) obstetricians knew the approximate
prevalence of GDM. Maternal and fetal complications of
GDM were recognized by 83% (15) and 89% (16) of FPs
respectively. And all the obstetricians recognized the
maternal and fetal complications of GDM.

GDM is of public health importance. Present study
assessed and also compared the knowledge and practices
amongst FPs and obstetricians. Many of the doctors
involved in the management of GDM showed gaps in
knowledge and practices about GDM. As expected,
obstetricians fared better in knowledge and practicing
methods practices compared to FPs. Most of the
participants were aware of the definition of GDM and
complications of GDM. All the obstetricians recognized
almost all the common maternal and fetal complications
of GDM.

Practices section of the questionnaire
Only 22% (4) FPs and 58.3% (7) obstetricians were
practicing universal screening for GDM. Majority of
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Indian authorities have recommended universal screening
for GDM but the same is not adopted by many doctors.2
This may be partly influenced by some guidelines like
American Diabetes Association (ADA) still recommend
risk based screening.4 Different screening criteria are used
for diagnosing GDM in different part of the world. The
correct cut-off levels for diagnosing as well as correct
plasma glucose targets used by doctors varied in most of
the studies.5 In present study also FPs performed poorly
in this aspect. Past studies also have shown similar
results.2,6
Some of the studies have shown the beneficial effects of
metformin and glyburide in GDM.7,8 In a study by
Akincia et al., considerable number of family physicians
used Oral Hypoglycemic Agents (OHAs) which have not
been proved to be safe in pregnancy.9 In a study by Gabbe
et al. about 13% of obstetricians were using OHA.10 In
our study several FPs and a few obstetricians were using
OHAs in pregnancy.
Self-Monitoring of Blood Glucose (SMBG) is practiced
by very few people in rural Indian setting. Hence we
considered at least once weekly testing for glucose as
reasonable. Only 17% FPs and 50% obstetricians were
doing at least once weekly testing for glycemic control.
In study by Gabbe et al. only 60% of GDM patients under
went SMBG.10
The important limitation of the study is small sample
size. To our knowledge this is the first study to assess and
compare knowledge and practices about GDM amongst
FPs and obstetricians in rural areas in this part of the
world.
CONCLUSION
The present study demonstrates that there are major gaps
in the knowledge and practicing methods amongst FPs
and obstetricians towards the management of GDM.
Future research focusing on education strategy to
strengthen FPs and obstetricians in rural areas is required,
which may involve novel tools like internet and mobile
devices.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
institutional ethics committee
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Abstract: Background: Stress is an important cause of hormonal imbalance. Alteration in hormones is observed in critically ill
patients admitted to ICU. We observed the changes in thyroid profile and glycemic status of patients on admission and analyzed the
correlation with their final outcome. Material And Methods: In this cross sectional study, patients admitted to ICU were subjected for
complete physical examination and a single fasting blood sample was obtained at admission for analyzing the biochemical parameters of
thyroid and glycemic profile. The severity of illness was scaled using APACHE II scoring system.The patients were divided into two
groups: Group 1 – survivors (discharged from the hospital) and Group 2 – non-survivors (patient succumbed to their illness inside
hospital). The final outcomes of the patients were compared to their hormonal balance. Results: The baseline demographic profile was
comparable between survivors and non- survivors. The mean age of participants was 50.4 ±19.77 years and the mean duration of ICU
stay was 3.3±3.1 days. A total of 22 patients survived, whereas remaining 18 succumbed to their illness. Non survivors had low free T3
when compared with survivors (0.87± 0.65 vs. 1.84 ±1.18, p = 0.002) and a high APACHE II score (20±6.85 vs. 14±8.96, p=
0.028).Conclusion: The study showed that low free T3 and high APACHE II score is an important marker of mortality in critically ill
patient.
Keywords: APACHE II; ICU; Stress hormones; Insulin; free T3

1. Introduction
Critical illness is a life-threatening multisystem process that
can result in significant morbidity or mortality. In most
patients, critical illness is preceded by a period of
physiological deterioration; but evidence suggests that the
early signs of this are frequently missed [1].
Critical illness is characterized by hypermetabolic state
associated with increased mortality.The metabolic support of
the critically ill patient is a relatively new target of active
research and yet little is known about the effects of critical
illness on metabolism. Critical stress on our body is a reason
for an elevated level of stress hormones to compensate and
maintain the physiological status of our body. The primary
hormones elevated during stress are called stress hormones
which includes ADRENOCORTICOTROPIC HORMONE,
CATECHOLAMINES, ANTI DIURETIC HORMONE,
GLUCAGON, and GROWTH HORMONE [2].
Stress makes our body more vulnerable for the occurrence of
hyperglycemia because of enhanced glucose production and
peripheral insulin resistance. Insulin resistance is a
physiological condition in which peripheral cells fail to
respond to the normal action of insulin, therefore inspite of
raised insulin levels the body witnesses hyperglycemia.
Insulin also plays an important role in keeping other stress
hormones like thyroid in balance, but the exact action is still
unkown [3].
The nonthyroidal illness syndrome, also known as the low
T3 syndrome or euthyroid sick syndrome, is described as a

Paper ID: SUB156646

condition characterized by abnormal thyroid function tests
encountered in patients with acute or chronic systemic
illness. Euthyroid sick syndrome is one of the commonest
changes encountered in critically ill patients [4].The
laboratory parameters seen in this syndrome includes: low
levels of serum triiodothyronine (T3) and high levels of
reverseT3, with normal or low levels of thyroxine (T4) and
normal or low levels of thyroid stimulating hormone (TSH)
in blood. This condition may affect 60 to 70% of critically ill
patients [5].
Successful outcome of an ICU patient is reflected by the
ability with which his body can combat stress which
principally is determined by the equilibrium of his hormonal
profile. Good outcomes on the part of a doctor relies upon
rapid identification and diagnosis of the illness with
definitive treatment filling the body deficit, that will help the
patient to maintain normal physiological equilibrium during
the stress. Therefore assessment of the critically ill patient
should be undertaken by an appropriately trained clinician
and the severity of illness should be scaled upon following a
standardized structural format, of which APACHE II scoring
is currently the most commonly used. This facilitates
correction of life-threatening problems by priority and
provides a standardized approach between professionals.
Several research works done earlier have correlated the
outcome of ICU patients with respect to hormonal balance
and APACHE II scoring individually but very few
significant studies have correlated these parameters together
to predict the outcome of ICU patients. This study stands
unique in respect that it correlates both the thyroid profile
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and glycemic status of the patient along with APACHE II
grading of the illness severity, together to predict the
outcome of ICU patients. This study if able to establish a
correlation between the critical illness and hormonal
balance,will add to the APACHE system of scoring which is
an amalgamation of 12 different factors taken independently
and hence more complicated and costlier. This study also
tries to find the significance of thyroid and glycemic status
of the patient in prognostication to the case further
increasing the predictive capacity of APACHE II grading
system.

In one more study on 2030 consecutive adult admitted in
ICU, Atlanta , it was seen that patients with new
hyperglycemia had a higher in-hospital mortality (16%)
compared with patients with a known history of diabetes
(3%) and normoglycemia (1.7%; both P < 0.01) [24].
Another recent study done on 54 ICU patients showed that
the levels of blood glucose and fasting insulin were found to
be elevated with the increase in APACHE II score of more
than 10, and in contrast insulin sensitivity was greatly
reduced in those patients with higher APACHE II scoring.
(P<0.05) [25].

2. Literature Survey

Several researches done earlier have correlated the outcome
of ICU patients with respect to hormonal balance and
APACHE II scoring but very few significant studies have
correlated both thyroid and insulin together with APACHE
II to predict the outcome of ICU patients. This study stands
unique in respect to correlate both the thyroid profile and
glycemic status of the patient to predict the outcome of ICU
patients.

Many research have been done in the past decades to
determine the correlation between hormonal imbalance and
prognosis of critically ill patients. But the previous attempts
to correct these hormonal imbalances did not yield beneficial
results in clinical trials [6-8].Few studies have reported that
the low thyroid hormones are independent predictors of
mortality in patients admitted to ICU, suggesting the
inclusion of the thyroid profile in scoring systems like
APACHE II. [9-11].The most common thyroid hormonal
changes reported in critically ill patients is reduced serum
free T3 level.12 There appears a continuum of changes in
critically ill patients , starting with low free
triiodothyronine(T3), followed by low free thyroxine (T4),
and lastly followed by thyroid stimulating hormone(TSH)
[13].
In a recent study of 206 patients, a logistic regression model
incorporating a well established clinical measure of ICU
patients evaluation, free T3 and TSH values were shown to
add to the prognostic value of APACHE II in patients with
acute respiratory distress syndrome (ARDS) [14]. In the
aforementioned study no patients with trauma were
included. In another recent study of 113 ICU patients of
non-traumatic history , the addition of TSH and total T3
improved the prognostic value of APACHE II [15]. An older
study of 260 ICU patients correlation of TSH, T4, and
cortisol was a better predictor of survival than APACHE II
score [16]. Interestingly, TSH value in earlier studies of
fewer ICU patients with trauma were mostly low [17] or
suppressed18 but were not associated with survival [19, 20].
Studies in India (Uttar Pradesh) have also shown that low
serum free T3 is an important marker of mortality in
critically ill patient but level of free T4 and TSH did not
vary between survivors and non survivors [21]. But similar
studies in regions of Maharashtra among pediatric age group
have shown that T3 level reflects the patient’s clinical status
,while T4 level can predict survival [22].
Recent studies have reported that blood sugar level with
serum insulin levels are independent markers in predicting
the outcome of ICU patients. In a retrospective study on
1826 consecutive patients in intensive care unit stay at The
Stamford Hospital in Stamford, it was found that hospital
mortality increased progressively as glucose values
increased, reaching 42.5% among patients with mean
glucose values exceeding 300 mg/dL [23].
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This study also aims to find the significance of thyroid and
glycemic status of the patient in prognostication to the case
further increase the predictive capacity of APACHE II
grading system.

3. Methodology
This cross sectional study was done keeping KLES DR.
PRABHAKAR KORE HOSPITAL as the source for
patients. The hospital system was selected for an easy access
to the ICU patients and maintaining their follow up records
from the time of admission till their final outcome. The
sample population size was calculated by estimating the
admission rate in the ICU and correlating it with the time
span of the study which was of 2 months from June 2014 to
July 2014. Therefore the study sample size was taken as 40.
Ethical committee’s permission was obtained before starting
the research. The protocol of the research procedure was
formulated and followed till the end.
After admission in the ICU informed written consent was
obtained from the patients or their relatives in case of
unconscious patients. The detailed history was taken
followed by thorough general and systemic examination.
Then 10ml of blood was withdrawn from mid cubital vein
after 8 hrs of fasting in a clot retractor bulb following strict
antiseptic measures. In case of difficulty from mid cubital
any other accessible vein was used.Then the blood sample
was taken for biochemical analysis to the Basic Science
Laboratory, KLE University. In the laboratory the sample
was centrifuged for 15mins at rate of 2000 rpm to separate
the serum from the sample and the serum was stored at 80©. The sugar profile, insulin profile, and thyroid profile
was obtained from the serum sample. The blood sugar
profile was done by kinetic method using AUTO
ANALYSER. The insulin profile was done by ELISA. The
thyroid profile was done by CHEMILUMINESCENCE.
The normal ranges for biochemical analysis taken were as:
Serum Free T3 : 2.4- 4.2 pg/ml
Serum Free T4 : 0.86- 1.76ng/dl
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Serum TSH : 0.34 – 4.25 µIU/ml
Random blood sugar (RBS) : 70 – 125 mg/dl
Serum Insulin : 0.7- 9.0 µIU/ml
The normal ranges were chosen as prescribed in the kits
used which were of Merilisa Pvt Ltd. The physical
assessment of the patient was done with other parameters
along with APACHE II grading system. Then a complete
follow up of the patient was recorded till the end point
which was either mortality or discharge of the patient from
the Intensive Care Unit. The course of the disease and their
outcomes as specified above was then correlated with
hormonal status and APACHE II scoring. Suitable statistical
methods was adopted for calculation of the final outcomes
(SPSS software 16th edition (trial version), Z test , Chi
Square test, Fischer Exact test). Software access was done
were ever required.
Figure 2: Clinical diagnosis of study population
All patients admitted to the ICU of KLES DR.
PRABHAKAR KORE HOSPITAL, above the age of
18years and who willfully consented for the study were
included into the study group.
Patients who did not consent for the study and patients who
were already on exogenous thyroxine medication or diabetic
patients who were already on insulin therapy were excluded
from the study group.

4. Results
A total of 40 patients admitted to the ICU were analyzed.
The baseline profile of study population is given in, Figure
1. The mean age of study population was 50.4± 19.77 years
(range, 20-86 years) and average duration of ICU stay was
3.3±3.1 days (range, 1-18days). Out of them, 22 patients
survived and discharged from the hospital whereas
remaining 18 succumbed to their illness. The clinical
diagnosis of patients is in Figure 2.

COPD : chronic obstructive pulmonary disease.
In our study there was no significant correlation with the
demographic details of the patients with their final
outcomes. The patients were divided into two age groups
one <55yrs and other > 55yrs, considering the mean age of
the population. We observed that there was no significant
difference among the patients with respect to their age as
most of them were of same age group Table 1. Similarly in
this study sex of the patient didn’t play an important role in
deciding the outcome as p value = 0.435(>0.05), Table 2.
Table 1: Correlation of outcome with age of patients
Age
≤55
>55
Total
p value = 1

Expired
9(45%)
9(45%)
18

Normal
11
11
22

Total
20
20
40

Table 2 : Correlation of outcome with sex of patients
Sex
Female
Male
Total
p value = 0.0435

Expired
7(53.8%)
11(40.7%)
18

Normal
6
16
22

Total
13
27
40

Patients were divided into 3 categories observing the
prescribed range of biochemical parameters given in the kit
into normal, lower and higher range. A total of 30 patients
had low free T3(<2.4 pg/ml) and out of them 8 patient also
had low free T4(<0.86 ng/dl). Out of 30 patients with low
T3 only 17 succumbed to death and out of 10 patients
having normal T3 level only 1 succumbed to death, Table 3.
There was no significant difference observed in profile
between survivors and non survivors with respect to FreeT4
and TSH, Table 4 and Table 5 respectively.
Table 3: Correlation of outcome with sr. free T3 level of
patients
Figure 1: Baseline demographic profile of patients
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Free T3(pg/ml)
Expired
Normal
17(56.7%)
13
<2.4
1(10%)
9
2.4-4.2
18
22
Total
p value = 0.028* (significant p=<0.05)
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Table 4: Correlation of outcome with sr. free T4 level of
patients
Free T4(ng/dl)
<0.86
0.86 – 1.76
>1.76
Total
p value = 0.682

Expired
3(37.5%)
6 (40%)
9(52.9%)
18

Normal
5
9
8
22

Total
8
15
17
40

Table 5: Correlation of outcome with sr. TSH level of
patients
Sr. TSH(µIU/ml)
<0.34
0.34 – 4.25
>4.25
Total
p value = 0.471

Expired
6 (46.2%)
7(36.5%)
5(62.5%)
18

Normal
7
12
3
22

Total
13
19
8
40

In the study RBS and Sr. Insulin level of patients also did
not predict the mortality outcome in ICU Table 6 and Table
7 respectively. The p value observed was non significant
(>0.05). It was seen that out of 24 patients having high level
of sr. insulin 13 (54.2%) patients succumbed to death.
Table 6: Correlation of outcome RBS level of patients.
RBS (mg/dl)
<70
70 – 125
>125
Total
p value = 0.793

Expired
2(50%)
4(36.4%)
12(48%)
18

Normal
2
7
13
22

Total
4
11
25
40

Expired
1(25%)
3 (27.3%)
13(54.2%)
18

Normal
3
8
11
22

Total
4
11
24
40

A total of 23 patients had an APACHE II scoring of more
than 14 out of which 14(60.9%) patients succumbed to
death, Table 8 with a significant p value.
Table 8: Correlation of outcome with APACHE II score of
patients.
APACHE II
Expired
Normal Total
≤14
4(23.5%)
13
17
>14
14(60.9%)
9
23
Total
18
22
40
p value = 0.019* (significant p=<0.05)

Correlating the two significant parameters of Free T3 and
APACHE II , out of 30 patients who had a low Free T3 level
22 patients also had an APACHE II score of >14 , reducing
the p value further significantly to 0.002, Table 9.
Table 9: Correlation of Free T3 with APACHE II score of
patients.
APACHE II T3 (<2.4pg/ml) T3(2.4- 4.2pg/ml)
≤14
8(47.1%)
9(52.9%)
>14
22(95.5%)
1(4.3%)
Total
18
22
p value = 0.002* (significant p=<0.05)
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Table 10: Comparison of the mean values of study
parameters among patients
Parameters

Expired

Normal

t

Free T3
0.87±0.65
1.84±1.18 3.273
Free T4
4.64± 5.21
2.44± 2.62 1.625
Sr. TSH
2.68± 4.05
1.65±2.03 0.993
RBS
148.27±66.10 147.9±65.03 0.018
Sr. Insulin 34.51±59.88 20.18±20.56 1.051
APACHE II
20±6.85
14±8.96 2.280
*= p value <0.05 is significant

degree of
freedom
38
38
38
38
38
38

P
0.002*
0.117
0.331
0.986
0.300
0.028*

5. Discussion
In this study of patients admitted to ICU survival prediction
was not related to demographic details of the patient as a
whole like age and sex. As these factors were comparable in
most of the study participants of this study the age and sex
of the patients were not found to be confounding factors in
this study. This is the strong point of the study as our
subjects had a matched population in the comparison groups.
Age and sex plays a significant role in outcomes especially
the extremes of age, but this effect was not a player in our
study.

Table 7: Correlation of outcome with sr. insulin level of
patients
Sr. Insulin(µIU/ml)
<0.7
0.7 – 9
>9
Total
p value = 0.241

The comparison of the parameters studied where compared
among the 2 group of patients, the survivors and the nonsurvivors. The data analyzed is given in, Table 10. It was
found that free T3 and APACHE II had a significant p
values.

Total
17
23
40

Our study demonstrated that low T3 is an important marker
of the severity of the illness and predicts mortality in ICU, as
17 (56.7%) out of 30 patients having serum free T3 less than
2.4 succumbed to their illness. The same was not seen with
low T4, low TSH or when any of these were combined with
low T3. Our study showed low T3 (56.7%) is the
commonest abnormality followed by low TSH (46.2%) and
low T4 (37.5%). Previous study from pediatric ICU patients
from Mumbai, showed low T3 in 80%, low T4 in 50 % and
low TSH in 6.7% [26]., conducted among 30 critically ill
children and control of less than 12years age admitted in
pediatric ICU. Two samples were collected from all patients,
first during admission and second during at the time of
discharge from ICU or death. This study showed that mean
T3 and T4 levels were significantly lower in critically ill
children than control. The combination of low T3 and T4
together increased the mortality risk by 30 times. Our study
differs in the study population (adults), no. of study sample
(single sample at admission only), and lack of control group
from previous study explaining the discrepancy in observed
data [26].
Our study did not establish any relation between RBS,
Serum Insulin in predicting the mortality of ICU patients.
The outcome in serum glucose level was variable amongst
survivors and non survivors. This may be attributed to the
small sample size of the study. Even though not statistically
significant serum insulin level, we did find that out of 24
patients having high level of serum insulin (>9µIU/ml), 13
(54.2%) patients succumbed to their illness, hence pointing
towards increased mortality rate in patient with high insulin
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level. In a prospective randomized control trial study
conducted on 1200 ICU patients in Belgium; it was found
that although length of stay in the ICU could not be
predicted on admission, among 433 patients who stayed in
the ICU for less than three days, mortality was greater
among those receiving intensive insulin therapies. In
contrast, among 767 patients who stayed in the ICU for three
or more days, in-hospital mortality in the 386 who received
intensive insulin therapy was reduced from 52.5 to 43.0
percent (P=0.009) and morbidity was also reduced [27]. So
it can be stated that intensive insulin therapy significantly
reduced morbidity but not mortality among all patients in the
medical ICU [28].
Our study also did establish the relationship between
APACHE II scoring and outcome of the patient, as a score
of > 14 was found to be a bad prognostic marker in
14(60.9%) patients out of 23 patients. This is in agreement
with a recent study done on 5815 intensive care admission
from 13 different hospitals showing an increasing score
(range 0-71) was closely correlated with the subsequent risk
of hospital death [29].We also studied the influence of
addition of free T3 to APACHE II and found that if taken
together they were more accurate in prediction of the
outcome [30].
The limitations in our study were firstly the small sample
size. It was calculated based on the admission frequency in
ICU of the hospital and considering the time frequency of
the study (2months). Although the results obtained were
statistically significant in parameters like free T3 and
APACHE II scoring but outcomes related to other
parameters could have been significant in a larger study
sample because in our study those parameters were variable
amongst survivors and non-survivors. This study can be a
reference to future studies based on similar hypothesis, with
a larger sample size where a universal dictum can be made
based on the hormonal correlation of the ICU patients.
Secondly we could not relate other hormones like cortisol,
which also plays an important part in deciding the outcomes
of ICU patients because of the cost restrain.

6. Conclusions
To conclude, our study points that in critical illness
hormones plays a very important role in outcome of ICU
patients. This study suggested that low serum free T3 is an
important marker to correlate with the outcome of patients
admitted in ICU. A scoring of >14 on APACHE II grading
scale also is an indication of poorer outcome in ICU
patients. Addition of APACHE II scoring to serum free T3
increases the prediction capacity of APACHE II scoring.
This study also concludes that free serum T3 is a better
prognostic marker than glycemic status of the patient (RBS,
and serum insulin).
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complaints ofpassiug black colored stools.
Diagnosis: The physioal and laboratory examinations showed
results within normal range except for
very Low platelet counts and positive for HCV antibody (third generation;.These
lifiing. suggeste4
clironic i,fbction with HCV, but there seemed to be no involvement
of livei disease.
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Intervention: Patient was
and treatnrcnt
^{iiT.9Intertbron (IFN) was primariry uir*J ui i-proung plateret oounts.
Anti-viral thelapy was prescribed..
ancl ribavirirto relder HCV-pCR'copies negative.
Outcome: After 9 days of inpatient treatment the platclet counts
were normalizecl
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and the patient

discharged.

Lcsson learnt from this case: There are numerous papers
reporting that HCV causes ITp as an
extrahepatic manifestation, but a case report of ITP causea
by.tr.onii ucv ;'fecti.n withrut liver
disease has not heen ftrund. The p..t.ni .ur. report discusses
the specificity or
i,tbction o,
extrahepatio manifbstation, and the trsatment of IT? oaused
b1i chronic HCV iir"Lii"".
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INTRODUCTION

l

The authors examined a middle-ageci HCV-carrier man with no
abnormal liver tunctior-r test results who showed a iiecr.eased
platelet count. Anti-viral therapy rvas prescribed. Interlbron
(lFN) and ribavir.in to render HCV-PCR copies ncgative ancl
subsequently to recover the platelet c:ount. This sase was
assumed to be secondary immune thrombocytopenia (ITp) as
an extra hepatic manifestation of chronic HCV infection
because the platelet-associated immunoglobulin G (pAIgG)
being

positive.

:,ir :..r-

i

,

Worldwide, 145 million indiviiluals have treen estimated ti; be
infected with HCV, erluivalent to 2.Zo/o oi- the worid,s
population (Global surveillancc and contr.ol of hepatitis
C.
1999). Ihe prevalence of ITp among patients infbcted wirh
HCV has been reported to be l0% to 36 o/o (total of 159
ITP1799 HCV patients; 20Yo) (Liebnan, 200g).
*

rnrmunc tl.rrombooytopenia

as an extra Sepatic
with trormal fiver fttnr:tron test- a case report", lntetnalional
Jottrnal'of'Ct,rrent lleseorch, T. (g).

Co rrapondi n g auth o r : D r. B a dig er,

Depanment o.f Medicine, Jewaharlal Medicat
University, Belgawn.
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Moreover, the review noterl as fbllows: thromboc:ytopenia
may
be present even in the absence of clinically evident liver.
disease orsplenomegaly and may be mistakeuly diagnosed
as
primary ITP (Liebman, 2008: Garcia-Sualez et al., 2000;
Rajan
et a1.,2005;Pivetti et al_, 1996). Although the latter.part
of this
statem€nt is correct and i mportant fbr hematologists,
the former
part requires olarification. Although one literatulcr
was found
(not available and not yet examined in detail) (Beyan
et at.,
2002), wly case without clinical ly evident liver disease was
desclibed in the cited papers (Garcia-Suarcz et a1.,2000:
Rajan
'ei'a:l:,
zoos1. The detailed information in these papels ihoweil

the presence of chronic, hepatitis C or HCV-related
cirhosis
with or without splenomegaly Garcia-Suarez et al., 2000
Rajan et al., 2005). Anotl.rer paper repolted immunological
alterations in HCV-positive patients rvith lyntph proliftr.ative

and connective tissue diso rdels5. Theretbre. the present
authors
deoidecl to repofi this case tcr contribute to the
body ol.
inlbrmation fbr. hepatologists and hematologists as u,ell
as to
assist in the tr.eatment of ITp as an extra hepatic manit'estation
in chronic HCV infection.

-
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ITP is usually a complication ir.r chronic hepatitis C to HCV_
infbcted cirrhosis patients (Beyan et al., 2002) 20oZ as noted
above. The present case shor,r,ed no clinically evident liver
disease, the size of the spleer.r rvas normal, and abdominal
ultrasonography shor.r,ed no abnormal tin<iings in the liver. The
precise clinical cotrse of this case is presented here and the
possible pathogenesis of ITP in this case is discussed.
Moreover, the extra hepatic manifbstations of hepatitis Avirus
(HAV), hepatitis B virus (HBV) and HCV are compared with
those in the .literature, and the treatment of ITp caused bv
chronic HCV infection is discussed.

suggested normal livet.. Helicobacter pylori antibody rvas
negative. Anti-viral treatment tbr HCV was started because the

platelet count was continuously lorv. Subdern.ral injection of
intert-eron o2a (lFNo2a) (180 or 90 py'u,eek) and per oral
ribavirin (600 mg/day) was administe..d. Th. treatment with
IFNs2a and ribavirin rvas el-iective tbr thrombocytopenia

consistent

immunoglobulin G (PAIgG) was found to be slightli, high. As

manifestation of chronic HCV infection with normal liver
function test results. After 9 day splatelet count improved and
patient discharged rvith continuation of antiviral treatment.

DISCUSSION

black colored stools. Fever was intermittent type r.yith no

to be ITp as an extrahepatic
lrcrv inr'ectio,. ITp is defi.etr as a'
acquired disorder in which there is imnune_mediated
^case.
marifestation
by chronic

of plateleis ancl possible inhibition of platelet
fiom mesakaryoc)'tes (Beyan et a1..2002). Serological
evidence of platelet autoantiborjies is not f<rund easily (Konke
et a1.,2012; Stasi et a|.,2009) In general ITp is a complication
in chronic hepatitis C, foun<J in 20oh of patients with chronic
HCV hepatitis, as noted above (Liebman, 200g; Stasi et al.,
2009). lf patients with chronic hepatitis C or HCV-related
c,irrhosis show extensive fibrosis ancl thrombocytopenia,
the
destruction

release

pathophysiology of thrombocytopeniamay be hypersplenism
due to portal hypertension. bone marrow irppr"rrion resulting
fiom either HCV itself or IFN treatment, inimune clysfunctioi
or anti-viral therapy (Liebnran. 200g; Konke et a!.,2012: Stasi
et a1.,2009; Weksler, 2007).

blood donations.

Laboratory data of a.I2-year-old HCV_carrier man
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Date

I

Hi{9cii)

t/4

(r3-16)
Haematocril PCV (40-501

I

'

s

2U6^5

rreatmer.L'

23t6t

2416/ t5

4000

14000-M
000-E
9.0- M

(2l16llS TO Zg16/15)

s

l5

27

t6fis

5

5l.6

Platelets
(r 50,000450.000)

309,000

M.P.V

10.8

Red cell count (4.6-6)

5.71

T.L.C. (4000-10000.)
E.S.R (G lOmm/lsthr)

2

HCV.
Tot.prot(g/dl) (6.4-8.2
Alb.(s/dl) (3.4-5.0)

:.'"'1r

J/d/

rvas diagr.rosed

This.

diurnal variation. He had purpuric raslres on both tbrearms as
well as on abdomen. Patient also complained about passing
black colored stools. Laboratory findings showed positive foi
HCV antibody (third generation) beside a very low platelet
count of 4000 Other physical ancl clinical data (BMI 20.3,
blood pressure 106160, urinalysis. stool blood, blood chemical
examination including liver function tests and abdominal
ultrasonognphy) were nornral. There was nothing out of the
ordinary in his orvn or his thmily histor.y. He rJid not smoke or
consume alcohol. Peripheral blood examination showetl
decreasing platelet counts. He had not taken any drugs or
supplements, His physical and lab<lratory data were almost
nornal except for thrombocytopenia. His abdominal
ultrasonography showed normal size ol spleen and no
abnormal findings in the liver. Patient l.rad history of multiple

l

ancl

a result, the authors diagnosed ITp to be an extra hepatic

A 42-year-old man visited Dr. Prabhakar Kore hospital aud
MRC. Belgaum. He had complaints of Fever for two days and
rashes on both the fblearms and also complaints of passing of

Table
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during treatment. Very recently, platelet_associaterl
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The authors discussed the pathogenesis of thr.ombocytopenia
and concluded that chronic HCV inlection may oause ITp as

..:.r'El!, 4tija-

Mofiing sanple; E- Evening

Sample

Thrornbocytopenia is oauserl by bacterial ancl viral infbction
as
well as by drugs (Konke et al.. Z0l2; Giannini, 2006; Stasi.
2009). The lbllowing viral ini'ections have been reportecl:

-1.

varicella. Epstein- Barr virus, human immunodefioiency virus,
parvovirus and HCV7. In the present case, no history of
intbctior"rs disease or drugs was found, and conventional liver
function tests showed normal values over a 7-yeu clinical
cou$e, as shown ir Table l. Ifthis case had any liver disease,
the AIT levels would have shown some change after IFNo2a
and ribavirin treatment because the biological stress of these
treatments aft'ect liver function tests. The reason why this case
had not manifested chronic hepatitis C must be considered. As
for the cause of ITP in this case. chronic HCV infection is
strongly suggested because IFN and ribavirir.r thempy led to
negative HCV-RNA, tbllowed by recovery of the platelet count
to normal range, In addition to successful treatment PAIgG was
detected and measured quantitatively with a result of 66 ngll07
cells (normal range: less than 46)Theretbre, the authors at
present believe that ITP in this case may be due to some kind
of immunological alteration (Nakajima et al., 2005; Aref et al.,

t

200e).
Pascal et ai. first described an association between HCV and
extrahepatic manit'estation in 1990, reporting two patients u,ith

mixed cryoglobulinemia (Pascual et

.
'

al.,

1990).

It has been

reported that 407:o to 74Yo of patients with HCV infection
developed at least one extrahepatic manifbstation dur.ing the
clinical course (Cacoub et al., 1999; Cacoub et a1.,2000: Ali
and Z,e,in,2005; Galossi et al., 2007; Jacobson et al., 2010).
HCV infection causes extrahepatic manitbstations. One case
with rheumatoid arthritis was caused by chronic HCV inttction
without any liver disease confirmed by liver biopsy (Akhtar
and Funny6, 2005). Sonretimes, extlahepatic syndrome
represents the first sign oi an HCV int-ection (Liebman, 200g;
Garcia-Suarez et a1.,20001, Rajan e/ a1.,2005; pivetti et al..

1996). As noted above, however,

no report on ITp

as

extrahepatic manit-estation in chronic HCV intbction without
chronic hepatitis coulci be lbund in a search of pub Med using
the keywords HCV int-ection and lTP, and HCV inf'eotion and
extrahepatic manif'estation. There are numerous papers on
extrahepatio mauit'estations in HCV int-ection rvhile ver.y f-ew
papers exist regalding extrahepatic manil'estations in hepatitis
A virus (HAV) int'ection and hepatitis B virus (HBV) int-ection.

I

Concerning HAV infection, 4 papels reporting a total of 4
cases were found (Scott et al., 20A3: Tanir et a/., 2005; yoon
et a1.,2012; Zis et a1.,2012). Two cases were autoimmune
thromboclopenia (Scott et a1.,2003;Tanir et a1.,2005). As for
HBV intection, 7 papers reported mentbranoprolit'erative
glomerulonephritis, nodular polyarteritis, myositis, otological
sensory disease, and Sjogrene syndrome as extrahepatic
manifestations

of chronic hepatitis B (Trepo and Guillevin,

2001; Elefsiniotis et aI.,2003; Cacoub et a\.,2005: Gan et al..
2005; Baig and Alamgir, 2008; Chan, 201 0; Kong et al., Z0l3).
Four papers were clinical research originals (Elefsiniotis el ai..
' '= 200*'Cacoub ei al., 2005;'Gan et
al., 2C05: Kong et at., 2013)
and three wen reviews {Tanir et al., 2005: Baig and Alarrrgir,
2008; Kong et al., 2013). The authors dici nor f.inci any case
reports because patients with chronic hepatitis B ancl
extrahepatic manifestations are more numerous than patients

rvith acute hepatitis A int-ection and

extrahepatic
manitbstations. but absolutely less than the number of patients
rvith chronic hepatitis C and extrahepatic manit-estations. Fron.r
the viewpointof virus tropism to organ, HCV is different tlom

HAV and HBV. Most extrahepatic

I

nranii'estations seen in

patients with chronic HCV inlbc-tion has revealed autoimmune
diseases. Even if the extrahepatic manifestatior.rs in HAV and
HBV int-ections are also autoimmune diseases, the number of
patients with HCV int-ection showing extrahepatic
manifestations is much greater. Pivetti er al. (1996) repor.ted
that autoimmune abnormalities were significantly more

liequent

in

patients, and

anti-HCV-positive than

in anti-HCV-positive

in

anti-HCV-negative

as compared to anti-HBc-

positive subjects among patients with lymph proliferative
disorders. Forfy-tive to 65%o of HCV-int-ected patients have
various autoantibodies (Bockle et at., 2011). Galossi et al.
wrote that an important feature of HCV is to avoid immune

elimination (Galossi et a1.,2007). The present authors propose
that the name HCV be changed to "inrmune modulating virus.,,
The present case showed successlul treatment of IFNo2a and

ribavirin on ITP in chr.onic HCV inlbction rvithout any liver.
disease. Colticosteroids or .intr.avenous immunoglobulin was
not used as the first line therapy in tl.ris case, becanse this case
was secondary ITP followed by chronic HCV inlbction and no
ccmplicatior.r of chronic hepatitis may progress to severe state.
As HCV-related ITP had a higher prevaleuce of cirrhosis ancl
demonstrated more immunological markers than controls,
Dufour et al. proposed from the results of their patients,
treatment that severe ITP patients with chronic HCV infbction

require a dillbrent silategy as follows: first line therapy of
corlicosteloids or intravenous immunoglobulin injection, and
the second line thelapy of splenectomy and antiviral therapy
(Dutbur et a1.,2009).If the second line therapy fails, rituximab
or thrombopoietic growth factor is recommended (Dufour
et a1..2009). Othel authors also reported very similar strategies
(Garcia-Suarez et a1.,2000: Stasi er at.,2009: Giannini,20b6;
Stasi. 2009). ln general, at the present time, if the symptom of
purpura is seen (the platelet count may be under 20x I 09/l), new
thron.rbopoietic agents such as eltrombopag and romiplostim
have been rep<llted to be effective f<rr ITp as extrahepatic
manifestation in chronic hepatitis C (panzer, 2009; Buccolier.o
et

a|.,2014)

Inforrned Consent

A

r.vritten inibirnci', rorrSont rvas obtained b,v the patient
regarding use of the demographic profile. rliagnostius reports
and treatment history in publishing and further research.
Conclusion

The authors report here a case of ITp as extrahepatic
in chronic HCV inf-ection without hepatitis.
HCV is very dift'erent from HAV and HBV in the organ
tropism, and we suggest changing the name ilom HCV to
manifestation

"immunomodulating vi4rs"..F-alientjr.Eanaggment inothe f.ollp,u!i.,"
up of HCV carriers should be undertaken from the viewpoint
<lf extrahepatic manitbstation.
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ITP is usually a complioation in chronic hepatitis C to HCVintbcted cinhosis patients (Beyan et al., 2A02) 20olo as r.roted
above. Tl.re present case showed no clinically evident liver
disease, the size of the spleen r.vas normal, and abdominal
ultrasonography shorved no abnormal tindings in the liver. The
precise clinical course of this case is presented here and the
possible pathogenesis of ITP in this case is discussed.
Moreover, the extra hepatic manit-estations of hepatitis Avirus
(HAV), hepatitis B virus (HBV) and HCV are compared with
those in the literature, and the treatment of ITP caused bv
chronic HCV infection is discussed.
Case Presentation

A

42-year-old man visited Dr. Prabhakar Kore hospital and
MRC, Belgaum. He had complaints of Fever fbr two days and
rashes on both the fblealms and also complaints olpassing of

black cololed stools. Fever was intermittent type r.vith no

:

diurnal variation. He had purpuric rashes on both tbr.ear.ms as
well as on abdomen. Patient also complained about passing
black colored stools. Laboratoly findings shorved positive for
HCV antibody (third generation) beside a very low platelet
count of 4000 Other physical and clinical data (BMI 20.3,
blood pressure 106/60. urinalysis, stool blood, blood chemical
examination including liver function tests and abdominal
ultrasonography) were normal. There was nothing

out of the

ordinary in his orvn ol his f-amily history. He did not smoke or

consume alcohol. Periphelal blood examination showed
decreasing platelet counts. He had not taken any drugs or
supplements. His physical and laboratory data were almost

fbr thronibocytopenia. His abdominal
ultrasonography showed normal size of spleen and no
abnormal findings in tl're liver. Patient had history of multiple
normal except
blood donations.
Tatrle

l.

suggested norrnal liver. Helicobact:r p11orJ antibody rvas
negative. Anti-r,iral treatment tbr" HC\- *as started because the
platelet count was continuousll lo-,r'. !1f,3-1-a1 injection of
interf-eron u2a (lFNo2a) (180 or 90 uE rieekr and per oral
ribavirin (600 nig/day) rvas administer:j. T..,- :r;rtnent *ith

IFNo2a and ribavirin was efiectire lbr ii-ii..:.:,t:r.-1 i!l(n:3
consistent with negative HCV-PCR. Anlibi,;;:. *:::.-_.r
platelet surthce antigen could not be examinetl :;:,--.-- .:.,:

during treatment. Very recently, plaleler-a_i,r;,;i=:e:

immunoglobulin G (PAIgG) was found to be slightly hi_rn. \s
a result, the authors diagnosed ITP to be an extra hep:,iic
malifestation of chronic HCV inf-ection with normal lirer
function test results. After 9 day splatelet count improved and
patient discharged with continuation of antiviral treatment.

DISCUSSION

to be ITp as an extrahepatic
manifestation by chronic I{C-'V intbction. ITp is defined as an
acquired disolder in which there is immune-mediated
destruction of platelets and possible inhibition of platelet
release from megakalyocytes (Beyan et al., 2002). Ser.ological
evidence ofplatelet autoantibodies is not found easily (Konkc
et a1.,2012; Stasi et a1.,2009) In general ITp is a complication
irr chlonic hepatitis C, found in 20Yo of patients with chronic
HCV hepatitis, as noted above (Liebman, 2008; Stasi et al.,
This case was diagnosed

2009). If patients with chronio hepatitis C or. HCV-related
cimhosis show extensive fibrosis ancl thrombocytopenia, the
pathophysiology ol thr.ombocytopeniamay be hypersplenism
due to portal hypertension. bone marrow suppression resulting
fiorn either HCV itself or IFN treatment, immune dysfunction
or ariti-viral therapy (Liebman. 2008; Konke et al.,20lZ: Stasi
et a1.,2009; Weksler, 2007).

Laboratory data of a 42-year-old HCV-carrier man
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The authors discussed the pathogenesis of thrombocytopenia
and concluded that chronic HCV inf'ection may cause ITp as
an extrahepatic manil'estation although liver function tests

Thrombocytopenia is oaused by bacter.ial and viral infbotion as
well as by drugs (Konke et al., 2012; Giannini, 2006; Stasi.
2009). The tbllowing viral inl-ections have been reported:

{

varicella. Epstein-

Bal' virus, human immunodeficiency vir.us.
In the present case, no history of

parvovirus and HCV'.

inf-ectiots disease or drugs was found, and conventional liver
function tests showed normal values over a 7-year ctinical
course, as shorvn in Tabte l. Ifthis case had any liver disease,
the ALT levels would have shown some change after IFNu2a
and ribavirin treatment because the biological stress of these
treatments aftbct liver function tests. The reason why this case
had not manifested chronic hepatitis C must be considered. As
ibr the cause of ITP in this case. chronic HCV infection is
strongly suggested because IFN and ribavirin thelapy led to
ne-eative HCV-RNA, fbllowed by recovery of the platelet count
to normal range. In addition to successf-ul treatment PAIgG was
detected and measured quantitatively with a lesult of 66 ngll07
cells (normal range: Iess than 46)Therelbre, the authors at
present believe that ITP in this case may be due to some kind
of immunological alteration (Nakajima et a1.,2005; Aref et al..
2009).
Pascal et a/. fimt described an association between HCV and
extrahepatic manifestation in 1990, reporting two patients rvith

mixed cryoglobulinemia (Pascual et

.
..:

al.,

1990).

It

has been

reported that 40Yo to 74%o of patients with HCV infection
developed at least one extrahepatic manittstation during the
clinical course (Cacoub et al., 1999; Cacoub et at.. 2000; Ali
and Zein, 2005; Galossi et a1.,2007; Jacobson et a1.,2010).
HCV infection causes extrahepatic manitbstations. One case
with rheumatoid arthritis was caused by chronic HCV inftction
without any Iiver disease confirmed by liver biopsy (Akhtar

and Funnyd. 2005). Sometimes, extuahepatic syndrome
represenls the t'irst sign ol an HCV inf-ection (Liebman, 2008;
Garcia-Suarez et

al., 2000; Rajan er al., 2005; Pivetti et al.,

As noted above, however, no repofi on ITP as
extrahepatic manitbstation in chronic HCV inf'ection without
1996).

chronic hepatitis could be lbund in a search of Pub Med using
the keywords HCV inltction and ITP, and HCV infbction and
extrahepatic manif'estation. There are numerous papers on
extrahepatio manit'estations in HCV int-ection while very fbw
papers exist regarding extrahepatic manifestations in hepatitis
A virus ft{AV) inf'ection and hepatitis B virus (HBV) int'eotion.

Concerning HAV infection, 4 papels reporling a total ol 4
cases were fourd (Scott et al., 2003: Tanir et a/., 2005: Yoon
et a1.,2012; Zis et a1.,2012). Two cases were autoimmune
thrombocytopenia (Scott et a|.,2003;Tanir et a/., 2005). As for
HBV inlbction, papers reported membranoprolit-erative
glomerulonephritis, nodular polyarteritis, myositis, otological
sensory disease, and Sjogrene syndrome as extrahepatic
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manifestations of chronic hepatitis B (Trepo and Guitlevin,
200f ; Elefsiniotis et a1.,2003; Cacoub et a1..2005: Gan et al..
2005; Baigand Alamgir, 2008; Chan, 2010; Kong et at.,ZOl3).
Four papers urere clinical research originals (Elefsiniotis et a/..
2003+'€acoub et al:,2005;"G:rtrer a1.,2A05: Kong et al., Z0l3)
and ttree were reviews (Tanir et a1.,2005; Baig and Alairrgir,

2008; Kong et al.,2AB). The authors dici not fin<i any case
reports because patients with chronic hepatitis
ancl
extrahepatic manitbstations are more numerous than patients
with acule hepatitis
intbction and extrahepatic
malitbstations, but absolutely less than the number of patients
with ckonic hepatitis C and extrahepatic manif-estations. From
the viewpointof virus tropisn.r to organ, HCV is different tiom
HAV and HBV. Most extrahepatic n.ranif-estations seen in

B

A

patients rvith c:hronic HCV inlbction has revealed autoimmune
diseases. Even if the extrahepatic manifestatior.rs in HAV and
HBV infbctions are also autoimmune diseases, the number of

patients

with HCV intbction showing

extrahepatic

is much greater. Pivetti e/ al. (1996) repoded
that autoimmune abnormalities were significantly more
fiequent in anti-HCV-positive than in anti-HCV-negative
patients, and in anti-HCV-positive as compared to anti-HBcpositive subjects among patients with lymph proliferative
nra.rrifestations

to 65%o of HCV-intbcted patients have
various autoantibodies (Bockle et al., 20ll). Galossi el a/.
wrote that an important feature of HCV is to avoid immune
elimination (Galossi et a1.,2007). The present authors propose
that the name HCV be changed to "immune modulating virus."
disorders. Forty-tive

The present case showed successtul treatment of IFNa2a and

ribavirin on ITP in chlonic HCV intbction rvithout any liver
disease. Colticoster<iids or intravenous immunoglobulin was
not used as the first line therapy in this case, because this case
was secondary ITP fbllowed by chronic HCV infection and no
ccmplicatior.r of chronic hepatitis may progress to severe state.
As HCV-related ITP had a higher prevalence of cirrhosis and
demonstrated more immunological markers than controls,
Dutbur et al. proposed from the results of their patients,
treatment that severe ITP patients with chronic HCV intection

require a diftblent strategy as follows: first iine therapy of
corticosteroids or intravenous immunoglobulin injection, and
tl.re second line thelapy oi splenectomy and antiviral therapy
(Dutbur et a1.,2009).lf the second line therapy fails, rituximab
or thrombopoietic growth t-actor is recommended (Dufbur
et a1.,2009). Other authors also reported very similar str.ategies
(Garcia-Suarez et a1.,20A0; Stasi el a1.,2009; Giannini,2006;
Stasi, 2009). In general, at the present time, if the symptom of
purpura is seen (the platelet count may be under 20x I 09/l), new
thron.rbopoietic agents such as eltr.ombopag and romiplostim
have been reported to be efl'ective frlr ITp as extrahepatic
manifestation in chronic hepatitis C (Panzer, 2009; Buccoliero
et a1..2014)

Informed Consent

A

r,vrittetr infbrr,ie d coilse nt rvas obtainecl by the patient
regarding use of the demographic proiile, diagnostics rcports
and treatment history in publishing and turther research.
Conclusion

The authors report here a case of ITP as extrahepatic
in chronic HCV infection without hepatitis.
HCV is very diftbrent from HAV and HBV in the orgarr
manifestation

tropism, and we suggest changing the name flom HCV to
"immunomodulati ng virus"..P.atient"r-ggn4g_erment in"the fqll&u+.

up of HCV carriers should be undertaken from the viewpoint
of extrahepatic mani t'estation.
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cerebral irritation. Nystatmus. llausea.
r,omiting might cas{)s. Frental
intulies accounted tbr 54o/a
indicate vestibular irrvoh,crment.
cases, follor+,e.1
Raccoon r;yes suggesl b1, lionttttcnt
polal
iltiuries in 149,6 csses. tenl
a possibility of skull fiacrur.es. Ocular
tension is lor.v in 129,i,, par.ietal
in 69,ir, liontoparieral in 69,i, cascs.
the stage of cerebral shock. Thus.
Iioniel
the list of association and occipital
i
njuries
in 4olo cases.
betveen

tcm poruiparietai in 2orir
cases and f'rontotempofopari
etal in 2?6 cases. lt included
both blunt ancl cut lacer.ated i
njuries. Contusion injuries of
the eye accr)untecj lbr 969i, cases

lread injur;v ant1 ocul ar c<lmplicatiou
goes on.

1'his stud"v- was a cr()ss sectional
stucly tbt: evaluatinn ol.

ocularand visual conrpl ications oflread
iniury rvhich studies
the incidence and importanee of various

nlanifbstations oi.

head iniur-v

and pertbr.ating injuries
ol. the cases. Of'the 50 cases
studied,
I296 nranifbsted u,irh truunratic
optic neuro,pathy'- IIIrd
nerve palsy was seen in 2%
cases, 66 nene palsy irt 2o/o
cases and cornbined II Jrd. IVrl'
and VI,h nen,e palsy in 2%
\,vere seen

Although soph isticated inraging
techniques are
available to ciiagnose ancl localize
netn ological lesion, errrly
ophthalmic assessment aids in prognosticitting
outcomes.

in 4%

cases (.lable l). -l.he inciclence
Thus, a rational approach to the
ol orbital ti.actures nz.rs as
diagnosis and nr anagement
lbllorvs,
lateral u"ll fiacture in 227o
ofneurophthalnr ic problenrs is extremely
cases. floor liacture

inrportant. in 6% cases,

roof fiacture in 12o/o cases,
and medial
wall fiactur.es in 12% cases ('lhble
2). 'l'he incidence of

pesterior segn.lent pathol()gies
rvas as follorvs. macular
in 8%, tlisc edema in 6010, vitreous
henrorrhage in
6%, superficial retinal hemorhages

Materials antl iVlethods:
The study. rvas conductecl over
a period
consecutive patients rvho sustained

edema

ol' I year on

in 4%. henror-rhages

50

.

around the disc in 2%, subhyaloid
henrorrhage in 2t% an<!
head injury ol an)' retinal
detachrnent in 29lo COSCS.
t,vpe and were adnrittecl in
C'I'scan finclings \rysrs as
KLES t{ospital & Medical
lbllorvs.frontal contusion inj
Research Centre. patients ivho
uries accounte<J lbr 4yo cases,
had sustained head injury
parietal contusion iniuries
with ocular involvenrent wcre included
accounted for 4o/q oases. arrd
in thc stLrdy ilontotcnr poroparlctal
tbllorving stabilization of vital
contusion iniuries accounted
signs. Patients rvith ocular
for
27o cases ('l'able 2). Among
manifestations attributable to
thc v'arious tiactures of the
any other systcrmic diseases
cranial vault, frontal fractu
Iike diabetes mellitus, h,v-pertension
res filrmed 8Zo. ternporal
l29zo
ctc were excludecl. and palietal
firrmed 27o of the total cases.
Patients lvith direct ocular h.auma
t-lcmatomas were
vvithout a r:ocxisti ng head
notcd as lbllorvs. extradural
injury rverc also e.xclutJecl. Complete
in 6%, subclur.al in l4o/o and
general andocular subarachnoid
hemor-rhage in 6Yo tsf
examination of 50 patients was
the cases. 26yo cases
carried out an<i visual acuit1.,.
ha<j normal or retained
e..xtnrocular ntovements or
visual acuit;', tbr both lar and
doll's cye nlovetnents,pupillary
near,
Ol tl:c Iemaining 74Vo casesofreducccl
reactions. fundus cxarnination
v isual aouit1... lg%
and Clasgorv Conia Scale
had leduction less than 2
were noted. Ail patients rinijci-went
Snellen,s I ine and 28% had
CT scan of'the hea.i flnd tiran
more
2 Sneiicn.s Iinc r.er.-luction 6%
b::riq. Neur olo gical fi ndi ngs rverc.
had onl,v perception
then c:olr.elateci lvith the
o1'!ig!:t anC 696 had none. Because
ocular findings. Frec;uenc,v. counts
of the lorv CCS anci
ra,'ere tabulatecl.
iritable and uncoopet.€ttive patients.
vision could not be
tested in I6 oZ ofcases.
Ethics: Approval r,r,as obtained
fi.om the in.stitutional ethics

revierv board.

,

i.::1]5:t

t:

l

I'able l- Cranial netve involvcnre*t

Cranial Ncrve I nvolvemen t

IIlil

Result;

.,,,,,,, Oflhe,tC patients studied, 32%o belonged
to the age group
of 1630 years, 30yo .9 the aee
Ur*O oi. oU+O years.
26n/o to the age group
of 3 I _45 y rui, toto*tn.
* U*rO
of <15 years and 4yo ro rhe age g.oup
oiN, yearc age
group. 92% patients were
nrale and g% u,ere fbnrales.
Most common etiology of head
trauma rvas road traflic
accidents occuming in.7go/oof
the cases, foitweA by faf l
from height in l4l/o of rhe cases
unO *rurii in 47o olthe

nerve

Clses.
,,

I

Conbined III,,I, lv'h and VId,
a

I

2
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only 2 cases accounted f'or globe pcrforation.
can be concluclctl that rnclst of the ophthalmic
manilbstations in hcad injury are due to the etl-ect of the
the eye and

,

Hence.

it

concussive tbrces tt'ansmitted fi.onr the brain.

Traumatic optic neuropath), rvils seen in 6 cases (l2olo).
irmong tvhich 4 Itacl sustrrinecl trttuma ttt the t-rontal aiea
and 2 to the fi'ontotemporal area.

in

12 cases accounting

Optic nerue was involverj

to 7.99o/o in tr study done on

Ot'bital fiactures accounted fil. 26 c:ases, ot'rvlrich I I
latelal u.all fractur.e, _l haci orbital flcxrr liacturc, 6

hacl
haLl

orbital roof fiactut'e and 6 had rncdial rvall fiacture. Orbital
fiactures in l6 cases rvere secondar.y to associatcd blunt
traunra of the olbit. while remaining 3
',r,ere sec<lnclary to
extension r:f skull bone tiactur.es.
N4rrcular ederna rvas seen in 4 cases (896).

lt

was secondary

ptrtienls

to blunt trauma to the e),e along rvith heacl injury. Hence.
Rerlin's edema nray be attributed ro blunt in-iuw ot- the

assc,ciated

e1'eball rathet than fiorn head iniur.y.

injul), optic nerve rrautxa was seen in 0.5% [6].
Horvevcr our findings correlate rvith that ofthe Trivendrum
study where the incidence of opric uervc injury was 12.596.

Anrongst other fundus pathologies noted in our study,
one case lrad bilater.al papilledema ri,ith subhyaloid
hemolrhage secondary to dillLse cerebral eijerna ivith
increased intracranial tension. One case hatl clisc etierna
associated rvith central retinal artery occlusion. One case

150

of head iniur,v" [4]. Optic neurr:pothy can be due to
optic canal tiacture in these cases. Sinrilarl-y in
a study done in Pune \n 20()4 on 200 consecutive cases of
closed head

ln the prcsent study oculal motor palsy was noterl in 6% of
ofrvhich one had 3d nerve palsy. one had 6,h nerve
palsy and one had combined 3'd, 4,h and 6,h nerve palsy. 3d
nene palsy was partial and pupil sparing, associated rvith
fracture of greater tving of the sphenoid l.:one. I.lorvever
cases,

of hemorrhage an:und thc disc with superf,icial preretinal
hemorrhage was uoted secondarv to optic nei.vc trauma

I

by a irony spicule inrpinging on the intraorbital part of the
optic nerve.

isolated 3d and 4th nerve palsies were nr:t associated
with intracranial hemorrhage or unconsciousness. rvhich
correlales rvell vvith the study done in the t.lSA [7].

Conclusion:

ln tlre present study, the casc of cornbined palsy hati difllse
cerebral e.dema and GCS of 3.

'l'hus ophthahnic nranifqstations are pl.esent in both the
acute and ohronic phases <ll head iniurl. T.he afi.erent
and cffbrent pathway's are vulner.able to traurnatic injury

According to a retrospective study of2l0 paticnts done in
the USA cranial nervc palsicrs fbllowing closed hcrad iniur-v
lvas mr)rc se\rcre than closed hcad iniur.v

without ocular.

nioloi'ticii:c palsi. Pals;" i:,t -']'J ur;rrriitl r-rer\;c liirs iiss6ciatqd
with relatively more sevel'e cl<lsed head injriry than was
palsy ofl cranial nerves 4rh or 6tr' according to a study in

usA

I.--

although the effbrent system is mors contmonly atlectcrJ.
'lhus, this stutly unlavels various
ocular rranil.estations an<J
its comclati<x with head injury, helping in betrer <Jiagnosis
and nranagement.

Ackrrowlcdgcments: None

[8J.

But in the present study isolated 3d and 6s nerve palsies
uuere associated with mild head iniury, whereas combined
palsy was only associated with sever.e head injury on the
basis

J
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Discussion:

6

Subdural

l4

Subarachnoicl

In our stucJy, I(: cases alnounti
ng to 3296 belongerJ kr
the

6

age group

I:] I )

9-

Cases

"Pcicentage

33

66

6_.j0 years. I 5 cases (:i09,;)
ar.e bctr.veen 46_
cases (26% ) are betlvecrr j
l-45 yeals. In
another stud,v conducted
at Trivandrum dttring
i972 -lg
peak age gt'oup rvtls 2l _301,
ears Il l. Also in a retrr>spectitre
chart revi,erv at Emory
L/niversity (betrveen I 99l-99),mean
age of:patients rvas 30
_years, youngest patient being
9 years
old

I

6- 8

l2

4-_5

0

)

J

Rcvised

Scorc

I

Cases

Percentage

4t

82

2

4

l3

an oldest being 7g
.r"ears [2]. 'Ihis coultl be atri
buted to
highest physical activ ities
and movenrent in that period
ol
age, Olthe 50 patients
studied 46 were male (92ot'o)
and
4
u,ere fbma.les ( 4%). This
sould be attributed to the
fact
that
males are more eiposed
to o utdoor activities as
th ey fbrrn
the major eaming group
of the society

0
4

Table 4- Reviscd trfluma
scol.e

II .I2
9- I

of

60 years. and

Table 3- Glasgorv conra
sctlrr

I

In our study 33 cases (,66%l
had a Clasgow Conra
Scale
(GCS) berween
to I 5 and 9 (18%) were in
betrveen
9 to
l2 (I-able 3). l{encc.. 660/o
had nrinor head iniury
and
lgyo
had severe head i njury.
Our study found that
most of the
cases rvith sct,ere ocular
injuries tbll in the mild
head lnJUt-v
group question ing
the conelation belr.r,een
the set erity of
head iniury ancl ocular
iniury. In a study conducte<J
in Inclia
with UK col lak>ration in
2004. the GCS corclated
well
with the severitl, of ocular
inj uries, thereby contr.aclictit
ng
the results of our study
[3]. Ilorvever4l cases(g2% had
)

lj

Fig

I: Bilateral lid

edenra

& !)cchymosis

Fig 2: Sutrconjun ctival
henrorrhage Wlth dilated
,

pupil

reviscd traunra score (RlS)
between

ll-12

and 7 cases
(14%) \+cre 9 - l0 (Tabte
4). In the 2004 study
75% had
Rl'S crl'12.'l'hus, maioritv
of the cases harl goocl progno.sis.
Mos[ c:onrmon rnode of
inj ur)' \.vas road tral-llc
aociclents

sedr: in 38 cascs

(78%) tbil,<iwcd i:;iuii il.onr height as scrcn
Tirree rnrlre studies shorved
incr.eased
prevalence of head
injuri es rvith road traffic
acrritlents. ln
the Trivandrum study
road tratlic accidents
accounted ftrr
47.5% follor.ved by fall
f'rom height as seen in
32.5%o. In a
prospective

in 7 cases (l 49'i,).

j

Fig 3: orbitat emphy.sema

unctiyal
hemorrhage

study of 225 patients conducted

at t.lniversity of
Ilorin road tratnc accidents
r.l'ere the leadirng cau.ses
0f head

iniuries (84%). In rhe
Surat study vehicu lar
iniury accounted

for 41.33yi 14,1. tn rhis
srudy 27
trauma b the frontal region
and 7 (

caSes (54%) sustained
l47o) constituted trauma

region. Thus, ma.iority

of the cases
(20 cases) had invol vement
of'both eyes presenting
as bilateral black eyes. 'fhis
is in agreement with a
stud-y
done in the USA (betrveen
I 982-89),
40o/o

Fig 5: Unilateral

Icchymosis

because an-v head
iniury associated with
the anterior cranial vault
causes
extravasation of the
blood. r.r,hich collects
in
the
potential
space

6: C:l'- pu rietal
contusion wifh fern
bone fractures

=:j I

in and arounrJ the eye, presenring
as black eye
[5]

;loral

In our stu<iy

969,o

of

cases sufl.ered contusion
injuries to
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One of the known seguelae
of ulcerative cclitis
is development
has no role. Total procto_co
of coloi-ectal ucl
rcinoma Prophylactic
lectomy is the su
r'gery of choice
cclectomy
improved by forming
when m alignancy
ileal pouch and
develops.

anastc mosing it
eual ity -' ',', ,,,
with anal ca nal.
colon adenocarcinoma
We came across
in a known case
a case ci .,
of ulcerative colitis.
ustng J pouch
Re storative p roctocolectomy
was performed
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,lce in socic-e conoril;c status,
cultu;_al factor.s, anC
Conclusion;

Er.,en the patients

who attend the CFD do
not exacily reflect

the true incidence of Tinea capitis
in community as it

'

Tinea capitis is a superiicial
l,ungal infection of the
hair
follicie

of scalp.Tinea capitis,

invariabiy invoives the
pediatric age group.
The incidence cf Tlnea
capitis may

is

be much higher than
has been documented.
Tilsa
capitis is a communicable
disease, in which several
symptorns. 16l Therefore, the true
factors such as povei.ty,
incidence of Tinea capitis
ouur.a*O,ng improper
may be much higher because
perscnal hygiene, a,rc
there ai-e hardly any symptoms
h;bits are responsibie for
and when there is inflammation,
spread of the disease.Kerion
the condition resolves
vai"iety of T. capiiis i::
by
itself, unless there is any underlying
mainly caused by T. vdrrucosum
immunological
or T. meniagophytes.
probrem.rrlore over since predominance
Clinicalpicture of this va;^iety
a
inclucjes an iniiemntato;-,,r
of referred cases,
"
boggy svrelling associated
or refractory cases are seen in
a terliary care center,
rvith patchy n;,;;;::-',
most
scaling. Early detection
of the less symptomatic cases go
and effective treatrnent
unnoticed.ln.idu.;" ;
by
proper
high in the age group of 5-15 years.
antifungals can lead to complete
The low incidence after
remission of
the disease and minimize
puberty is believed to be
complicaiion atong with
due to ilre sel
prevention of further
fu n gistatic free fatty 2
transmission of the disease.
6ids. rr or tn u in.ruu.'uXTn
:ales is due to the presence of short hair
References:
in male

lvere in a carrier state i.e., without
any signs and

:il::l:

therefore, reach the scalp easily.
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A strong association of tonsuring
with the onset of Tinea
a-capitis
was seen, pai-ticulai.ly among
hostel inmates.
The
use of common blade to shave
..rtp may be the probable
reason among hostel inmates
having similar history,
but in
general population, this
ma;, be one of factcrs piairing
a rcie
in addition to other factors.
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Abstract:
acute pancreatitis ranges from being a
mild self limiting illness to life threatening
conditio with multiple organ
necrotisins pancreatitis varies from
10-30 %. efreciive therapies for pancreatitis

lllfTfii[:ffl:"ff#oacute

protease inhibitors are considered for pontential
a
treatment to inhibit inflammation
in pancreatitis. unilastatin is
a new glycoprotein and serine protease
inhibitor which has been used
in ,"ut" ."rJ p'ntt"'titis
we repoft a
series of acute pancreatitis in which Unilastatin
has helped in mortality and moibidif"
Key words: pancreatitis, Unilastatin
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:

Ulinastatin is not just a protease inhibitoC
but can a lso
prevent inflammation[4]
Acute pancreatitis ranges from a mild
, self-limiting
disease to a life-threatening condition
muitiple We present this case series of lntravenous Ulinastatin
' organ faiiure. l'he mortality rate of acr ttewith
necrotizing in acute pancreatitis
pancreatitis (about 25% af acute pa
ncreatitis) has
Case Re ports
been reported to be betivee n 10% and
309/o [1j
Effective therapres for ac,ite oan creatitis
are still ease #1
limited. The cur-renlly accept ed pathogen
ic A 66-year_old male vrias acjm itted with fever, malaise.
mechanism of Gcute pancre atitis inclr-ides
ai:dominalpain and emesis. There
was no significant
autooigesticn and acute rnflamm ation
of the pancreas past medicai h istory
There
was
no
historyr
suggestive
by the activation of p;-otease.s cf the pancreas
ancl ot jaundice. pancreatitis or alcohol
use. On
acute inflarnmatory,ceils I?1. Th us, protease
inhibitor-s exaniination. th ere was tachycardia,
pulse rate was
have been considereo to be a potentiat
ti.eatnrent to .i10lmin, Bp was 11AfiA
mmHg
and resp iratory rate
inhibit the pancreatic inflam mation pancreatitis.
in
The was 2glmin There was tenCerness in ep igastric
treatment of severe acute pancreatitis
region
can be quite and left hy pochondrium.
Laboratory
tests
revealed
]omptex, particularly if multipie organ sys tems are leukocytos is (15,500
cells/rnm3, reference ran ge
involvedo r if there ai'e ioca! complications
4,500-11,0 00 cells/mnr3), INR 1.7,
I3l
creatininel.T mgl
._ Ulinastatin
is a glycoproteinand a serine protease dL (referen ce range: 0T-1.2 mg/dL),ASTwas
10 0u/
inhibitorfound in hilrnan urine and blood.lt
L and trigl
were within norm allimits ('106
is secreted
mg/
'when inter-6-trypsin inhib
tors are oegraobd b, ' dL, i-eference range: 0-160 mg/dl). Serum amylase
neutrophilicelastase. Tryps in nhibitors
and lipase leryeis were 12A4 LJ/L
act to suppress
(reference range:36theproteolytic action of tryps n on
128 UIL) a nd 3600 U/L (reference
a variety of tissues
ran ge: 8-57 U/L),
and exert alocaiizecl arrti-inflamrnatory
respectively. APACHE il SCORE
effect.
was 6 and BISAP
Uiinastatin attenuates th eelevation
of neutrop hii SCCRE vuas 3. Ultrasound of the abdo men revealed,
elastase release. thereby biunting
therise cf pro_ an ecjematous pancreas, gali bladder w'as normaland
infiammatory cytokines a nd also inhibits
secretion of there was no erridence of cholelithiasis AbdominatCT
pro-inframmatory cytokines rL-6
and rL-B.Therefore, scan with intravenous contrast showed evidence of
acute interstitial pancreatitis lntravenous
fluids,
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Abdominal pain decrease
dbyday2of

leads to inhibition of
the infla mmatory process
at the
stage of pancreatic edema
and in cases of severe
necrotizing course limits
stay. There was decrease
the progression of the
in the levels of serum
disea se
which gives grounds for
amylas e, lipase on discharge
its clinical use in humans
and the patient went
t7l
A study conducted by
home on day 8. Her hospitalstay
Matsukawa H et al came
was uneventiul
to
a
conclusion that ulinastatin
might be effective forcontrol
Gase #5
or abdcminal pain I
i ' ;ases of aeute pencreatitis
A68-year-old male was adm
[gJ.
itted with fever, malaise,
ln our patients, abdominal
abdominalpain and vom iting.
pain
decreased
There was no significant
within 4g_
T2 hours and there
past medical history.
was only minimal abdominal
On examination, there
was discomfort on
tachycardia, pulse rate was
day 5. All patients recovered
120lmin, Bp was g0/60
and did
not have any adverse events
mmhg and respiratory rate
was 34lmin. There was
after Ulinastatin
administration Patients
tenderness in ep igastric
were discharged on recovery
region and left and were
hypochondrium. L aboratory
on fo llow up care thereafter.
tests revea led
leukocytosis (1g,s 00 cells/m
m.), INR 1.7, References
creatinine2. 2 mgl dL (reference
Banks pA. Acute pancreatitis,
range: 0.7_1.2 mg/
medical and
dL),AST was 100 U/L and
surgical management.
triglycerides were within
Am
J
Gastroenterol
normallimits (106 mg/dL).
1994;89:37B_BS
Serum amylase and pase
li
levels were .1004 U/L
and 4208 U/L res pectivel
Granger J, Remick D.
APACHE II SCOR E was
Acute pancreatitis:
10 andBISAp SCORE
models, markers, and
WAS
3. Abdominal CT scan
rn
ediators. Shock
with intravenous co ntrast
2005; 24;45_s
showed evidence of acute
pancreatitiswit h peri
pancreatic collection
3.
Sfeyens T, parsi AlA,
lntravenous fluids, intravenous
Walsh RAt. Acute
antibiotics, octreotid ewere
pancreatitis:
probtem s inadherence
started. He was on inotropic
to
support for 2 days lntravenous
guidelines. Cleveta nd
Ulinastatin 2,A0,000
Ctin
J
Med
lU in 100mtNS over t
2009;76:697-7A4.
hour was g iven3timesaday
for total 5 days There
was no al le rgrc reaction
4. Han Jl. lJrinary typsin inh
or any
ibitor: mjraculous
adverse event followin g
infu sion. patient
medicine in many surgical
has
situations? Korean
undergone percuta neous
drainage for peripan
J Anesthesicl20l
creatic
C; 5B:325_7.
coliection ar*rci was in
I CU care
for 15 da ys His S. Whitcamb
symptoms subsided gra
DC. Vatue of genetic
dually, blood investi gati
testing in
ons
management
camewithin normal limits
of pancreatitis. Gut 2004;
and he was discha rged
after
53:1710-7.
month.
hospitalisationand there
was onlyminimalpain
on da
4. There were no complications
du ring the hospital
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Discussion:
1 The pathogenesis of acute pancreatitis
includes
increased
conversion of
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response
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Acral erythema (AE) is a swelling and numbness of the hands and feet that is observed in viral
infections such as hepatitis C, HIV, and toxic drug induced skin reactions (chemotherapy).
Patients with undifferentiated connective tissue disease (UCTD) may present with various
symptoms. The most common symptoms at presentation include Raynaud’s phenomenon
(48-59%), arthralgia (37-81%), arthritis (22-71%), mucocutaneous symptoms such as
photosensitivity, malar rash, alopecia and oral ulcerations (23-52%), fever (15-23%), sicca
symptoms (12-42%) and central nervous system symptoms (8.5%). There is no literature
available on patient presenting with AE as a symptom of connective tissue disease who
are not on any treatment. In this particular patient icterus, multiple oral ulcers, bilateral
pitting edema feet and reddish discoloration of palms and soles were present. Nervous
system examination revealed weakness in muscles of shoulder and pelvic girdle (power
grade 3/5). Laboratory investigations showed conjugated hyperbilirubinemia, raised liver
enzymes and albuminuria. HIV and hepatitis C serology was negative. Electromyography
showed mixed neurogenic and myogenic pathology. Autoantibody testing revealed that the
patient was positive for the following: Antiribonucleoprotein (RNP) antibody, anti-Smith
antibodies, anti-double-stranded DNA antibody, antihistone antibodies, antinucleosomal
antibodies, antiribosomal P antibody thereby suggesting UCTD.
This case is unique for the fact that AE was the sole cutaneous manifestation of connective
tissue disorder without any history of drug intake.
Key words: Acral erythema, autoantibody, undifferentiated connective tissue disease

INTRODUCTION
Acral erythema (AE) is a swelling and numbness of
the hands and feet that is observed in viral infections
such as hepatitis C, HIV, toxic drug induced skin
reactions (chemotherapy). Patients with undifferentiated
connective tissue disease (UCTD) may present with
various symptoms.[1] The most common symptoms at
presentation include Raynaud’s phenomenon (48-59%),
arthralgia (37-81%), arthritis (22-71%), mucocutaneous
symptoms such as photosensitivity, malar rash,
alopecia and oral ulcerations (23-52%), fever (15-23%),
Access this article online
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Website:
www.jscisociety.com

DOI:
10.4103/0974-5009.149489

sicca symptoms (12-42%) and central nervous system
symptoms (8.5%). There is no literature available on
patient presenting with AE as a symptom of connective
tissue disease who are not on any treatment.

CASE REPORT
A 17-year-old female presented with AE, joint pains,
proximal muscle weakness, icterus and recurrent
aphthous ulcers.
On examination, she was afebrile; pulse rate was 80 beats/
min, blood pressure was 110/70 mm Hg. She had icterus,
multiple oral ulcers, bilateral pitting edema feet [Figure 1 ]
and reddish discoloration of palms and soles [Figure 2].
Systemic examination was normal except nervous
system examination, which revealed weakness in
muscles of shoulder and pelvic girdle (power grade 3/5).
Low muscle power was not due to pain as patient did
not complaint of pain in any of the muscles of shoulder
or pelvic girdle.
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Figure 1: Bilateral pitting edema feet and reddish discoloration
of soles

Laboratory investigations showed predominant
conjugated hyperbilirubinemia, raised liver enzymes
and albuminuria. HIV and hepatitis C serology was
negative. Serum creatine phosphokinase was 560 U/l.
Electromyography (EMG) showed mixed neurogenic
and myogenic etiology. Details are as follows: Concentric
needle EMG was performed in biceps brachii, abductor
pollicis brevis, tibialis anterior, quadriceps and extensor
digitorum brevis. Insertional activity was normal in
all above muscles. There were no fasciculations or
fibrillations. Motor unit potential amplitude was normal
in all muscles, whereas duration was increased in all
muscles tested except quadriceps. Polyphasics were
increased in all muscles and recruitment was complete.
Autoantibody testing revealed that the patient was
positive for the following:
• Anti-RNP antibody
• Anti-Smith antibodies
• Anti-double-stranded DNA antibody
• Antihistone antibodies
• Antinucleosomal antibodies
• Antiribosomal P antibody.
Titers of antinuclear antibody were 1:180, dsDNA were
1:10 and that of anticardiolipin antibody were 1:1 thereby
suggesting UCTD.

DISCUSSION
Patient was diagnosed to have UCTD as she had
involvement of multiple body organs and muscles,

52

b

Figure 2: Reddish discoloration of hands

yet the condition had not developed to the stage
where the specific disease could be pin pointed. AE
is observed in viral infection such as HIV, hepatitis
C and toxic drug induced skin reactions, certain
types of chemotherapy usually with flouorouracil,
capecitabine, cytarabine and doxorubicin. Other
name for AE includes palmoplantar erythrodysesthia
syndrome, Hand and foot syndrome, palmoplantar
erythema, peculiar AE and Burgdorf reaction. [2]
Existing theories are based on the fact that only
the hands and feet are involved and posit the role
of temperature differences, vascular anatomy,
differences in the type of cells (rapidly dividing
epidermal cells and eccrine glands).

CONCLUSION
This case is unique for the fact that AE was the sole
cutaneous manifestation of connective tissue disorder
without any history of drug intake.
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Abstract
Hemophagocytic histiocytosis (HLH) is a disease which occurs
in chirdren ancl young adults due to immune
dysregulation'lt occurs in a familial and a non fanrilialform. Both
the fcrms occur due to marked immunological
activation and infiltration of various organs by immunological
cells.lf undiagnosed and untreated the disease
is
rapidly fatal.

Key words : Hemophasoctic Histiocvtosis
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Treatment: He was treated with HLH protocol
at our

History : A2S year oid male patient presented to a local
hospitalwith history of fever, lethargy and myalgia. He

'Vyas evaluated at the hospital for the
same. His
examination revealed generalized lymphadenopathy
and splenomegaly. He did not have any localrzing source

of infection. His CBC revealed pancytopenia. As his
iever was not responding, he was referred to our
hospital. He underwent a blood cuiture at our hospital
which was negative. lle then underwent a bone ntarrow
examination which reveaied normocellular marrow.
His

l.vmph node biopsv. was reported a.s reactirre
Iryperpiasia. He had a normaiCXR, Ulirasound. His
UGI
and l_Gl scopy were normal and work up for TB, fr,4alaria
Qld other infections was negative. His viral assa),s were

Egative. He did not respond to multiple antibiotics and
aritimalarials, He was then put on empiricalATT. Since

iirs fever persisted and his hematological pararnetei.s
did not improve he was referred to higher centre.

His bone marrow was reevaluated and lvmph

node

hospital

which includes steroids for 8 weeks in
decreasing doses, followed by pulse steroid given
once in 2 weeks, etoposide given in pulses and
cyclosporine. The protccol was given for 6 ntonths.
His fever subsidecl afler 2 vyeeks and he contpleted
the protocol with side effects of sterorci induced
diabetes and one episode of drug induced renalfailure.

He had no lymhadenopathy ,nc splenomegai;r
.had
normal counts at the end of 6 months.He was
reevaluated lvith bone marrow stLtdy u,hich did
not
reveal hemophagocytosis. H is ferritiir, tri gilrceride
and
fibrinogen ler.rels \^/ere normal. He was the put
on
maintenance treatment with cyclosporine ano steroids.
He continues to be in remission.

Discussion
Hemophagocytic lymphohistiocytosis (HL.H) has
two
categci.ies:

i ' Familiaihentophagocytic lymphohistiocytosis
is an

;;ffi ["] ::ffi,]l' :ffi l; ;il ;

L J: :1[; ;
il
termed familial, sporadic cases with do
His ferritin levels were >30000ngiml, his triqlvceride
occur. The
level was 330ng/ml. He was oiagnoseo wilr tyn: and symptoms of FHLH may be triggered by
tnlections'
Hemophacylic lymphphistiocytosis relateo to EBV

;:T:l ffi :;?J:", J ?i il:T:: JffiJ,i
"

:

:",H'

infection.
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-Non-familial HLH is a disease wlth proliferation crf
tymphocytes and histiocytes with hemophagocytosis.
It develops from marked immunological activation
during various infections (mainly viral)- The disease
may also be associated with autoimmune disorders.

Absence of perforin activity in FHLH results in inability
to killtarget cells.This results in sustained NK and T

cell activity. Hence there is overexpression of
inf lammatory cytokines Ieading to excessive

(B) New diagnostic criteria
laboratory reference)
Ferritin >500 igil

Soluble CD25 (i.e., soluble lL-2 receptor) >2,40O
Uiml

Treatment

signs, symptoms and laboratory abnormalities that
chara.cterize HLH. Patients with infection-associated
HLH may have transiently impaired NK activity.

The treatment of HLH is with protocols recommended

The age oi onset is less than 1 year of age in 7O'k ol
FIILH cases. Hovvever there is no known upper age
iimit for the ottset of disease.
Fever, splenomegal)' and hepatomegaly are the most

common earlY findirtgs.
Lymph node enlargernent , skrn rash and neurologic
abnormaiities may also occur.Other systems may
also be involved.

The diagnosis of HLFI can be established if one of
either' 1 or 2 belc',ru is {ulfilled:
(1) A ntolecular diagnosis consistent with HLH
(2) Diagnostic criteria for HLI-l fulfilled

J tnl initial diagnostic

criteria (to be evaiuated in all

patients v,'ith HLH)

,k' 1. Fever
2. SplenomegalY
3. Cytopenias:
Hemoglobin <9 g/dl (in infants, 4 weeks:

'

by the Histiocyte Society.Without treatment patients
usually die with a median survival of about 2 months.
Chemotlrerapy and immunosuppressive therapy may

prolong survival

4.

cell

ti:arrsplantation is curative. Patients with known familial

disease or severe oi' persistent acquired disease
sl-rould be treated with hematopoietic stetn cell
rranspiantation.

Summary
HLH should be consrdered a differentiaidiagnosis for
patients (children and ycung adults) with fetver.

not respond to the usual line of treatment.HLH is a
rapidly fatal disease i{ undiagnosed or i{ it remains
iinti'eated.Her-rro;.ritagocytosis is a ciue to llLH
diagnosis and can be picked up by a experienceC
pathologist. Timely diagnosis would result in correct
treatment and would safue the patient's life.
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hemoglobin,i0.0 g/dl)
00,000/mm3
Neutrophils < 1,000/mm3
Hypertriglyceridemia- fasting triglycerides >3.0
Platelets

in FHLH but only stem

hepatosplenornegaly, lynrphadenopathy which does

The diagnostic criteria for HLH is as follorvs:

<1

mmol/L (>265 mgidl)

1

7

dl-

Hemophagocytosis in bone marrow or spleen or
lymph nodes
No evidence of malignancY

macrophage activation and organ infiltration and the

Clinical Features

'

6

FibrinogLen-<]-S

Low or absent NK-cell activity (according to local

PathophysiologY

':

tr

J

A^*u, H Lifeline, XXIX, 20.l5

Langerhans celis and Langerhans cell
histiocytosis. lnt Rev Cytol- 2O06;25a:143'
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Abstract

BackEround: Dieulafo)''s lesion is
an uncommon but important
cause of recurrent upper gasli.,
bleeding' Extragast.ic location of
Dieulafoy's lesion is rare.
we report a case of Dieurafoy,s
duodenum

.

and discuss the management
resion of the
of this uncommon entity.
case Report : A case oi chi'onic upper
gastro-intestinal bleeding
in an eldei-ry nran due
the duodenum is reported' Endoscopic
to Dieuiafoy,s lesicir cf
diagnosis was possibre
ano hemostasis yras
.

ilJ[:;:T:1fl:i:::il:T::: ;[:iiJ:s
-

rh;";;,,;";;;,;;;

achieved succ. :
:
p,fai,s in,he ciiasn.sis
and

conclusions : Endoscopic diagnosis
of ext'agastric Dr;urafoy's
resion can be difiicuir
size and obscure location of the
because of the smail
lesion' lncreased awareness

loi:"Jl::Jfff;il::f,.".T,.;fi[ff
Keywords : Duodelal Dicul:fc.,,.c,
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and carefur and earry endoscopic
evaruation
no,.nurine inie*ion and crippins
are the impo

lant
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Background

Dieulafoy,s lesion (exulceratio
simpiex, cirsoici
aneurysm or caliber_persistent
submucosal vessel)
is an unusual but important and
potentially
life

cause of sastrointestinar bteeding

{:::l:::ns
_lesponsible for up to 5%

of acute upper gastrointestinal
bleedsl-3,In which hemorrhage
occurs froru pinpoint

non-ulcerated arterial lesiona.
A Dieulafoy,s lesion can
occur anywhere in the gastrointestinal
tract. The most
cornmon iocation is the stomach
within 6 cm of the
gastro-esophageal jLinction3.
The lesion occurring-in
other parts of the Gl tract is
rarea.6. W. ,epnrt a
case
of chronic upper Gl bleeding
{rom DL in duodenum.

The endoscopic appearance
and its management
have been discussed in this
report.
Case Report
A 66-year-old male presented
with 5 days history of
intermittent episodes of melena.
There *r. ,o history

r^A-

A

of acid peptic disease,
NSAID intake or chronic
iii;er

disease.The patient hacl
undergone uoper G i
endoscopy once Lrefore
2 years Lact for similar
complaint and treated
by endoscopic adre:;:r,.,:

injection.There ,,vere no
significant findings on cl;; ,;..::
i

examination apart

from

palror. Laboii,

:.r:i.

investigations revealed
hemoglobin of 10.3 gm/dL
.
Other hematological and
biochemical investigations
were within normal limits.
Upper Gl endoscopy was

;:l"il::

,,:'J

i;: Tffi i: T:!' ff ;;i:[*r

colonoscopy which revealed
fresh as *rl,';;;;r";
blood upto ileum figurei2l.The
patient was again
subjected to Upper Gr
endoscopy which reveared
bleeding from 1'1 part
of duodenum.Since the
bleeding
was intermittent, one carr
identify the bleeding only if
endoscopic examination
is performed at the
rv iit-..::,
Lri'i/ :.i

bleeding.The mucosa *r" ,n"^ , ;^;,'
,,|1T,l,I'J

appea rance
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Discussion
APproximately 75- g5
",.," DL,s
ofthe gasrro-esophagearjunlicn are fou
6 cm
pieuofiiloent/y
o,uoolll,irhin
Iesser cui.vature
on the
*n,n^' is
,^'"-'"'t
possibly related
pecuriar vascular
ro the
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Altirough, Grip strength and hand funcircn c -; r-ct
significantly in the above study when the exe;.;rs-:s
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Abstract

A

18-year-old female without history
of alcohol consumption and
medication suffered from persistent
pain for four days associated
abdominal
with nausea an d vomiting and
was admitted to our hospital.
complaints multiple times in the past
She
had similar
4 years. Elevated se rum amylase
and lipase

admitted and treated with a working
diagnosi s of acute recurrent pancreatitis.

levels were noted. She was

CT findings were consisiten t
with that of acute pancreatitis. As part
a
of evaluation of her recurrent
symptoms,
MRCP was done that
showed non-opacification of the
ventral duct and dilatation of
the dorsal duct that drained
into the minor papilla.
'. Pancreas dlvisum (pD) was dia gnosed. She
was disch arged after 10 days
of
hospitalization
and supportive therapy fol lowed by
with symptomatic
endoscopic mi nor papilla sphincterotomy.
pD
is a congenital anomaly
predisposi ng to acute pancreatitis
as well as acute recurrent pancreatitis.
The
diagnosis
Ievelof suspicion , especially in younger
of PD requires a high
patients wi thout evidence
of
alcohol
consumption,
gallstone. Altho ug h ERCP can
hyperlipidemia, or
give definite diagn osis, IVFCp
is the diagn ostic tool of choice
non- invasiveness and high resolution.
because of its
The justifi cation of the use
of
inva
sive
therapeutic
patients with pa ncreatitis is still
measures in pD
contr"orrersiai. ( J i ntern l,,4ed
Taiyvan ZOOB;1 9: 531-535
)
Key Words : Congenital anomaly. pancreatic
duct, ERCp, lv4RCp, acute
recu rrent pancreatitis.
lntroduction
Panci"eatic divisum (PD) is a condition
that

in Western populations and is
the most comrnon

oeveiops congenitalpanci'eatic anatomicai variant i2, 31. on the
ventrat other hand, it is relatively uncommon in Asia with an

if tne embryonic fusion of the
dorsal and the
pancreas buds at the gestational

age of G weeks is estrmated incidence of less than
-aincontPlete. The failure of fusion between
these two popuration [4].
-rpancreatic ducts results in a short
and narrow duct
the head of the pancre :s that
drains through ilre maior
papilla (ventral duct) and a
much

in

21L

in the general

Case Report

A 1B yr old female was admitted
tonger duct that
to our hospitai due to
sev:re epigastric pain associated
drains most of the pancreatic seeretions
with nausea and
throuqh th;
minor papilla (dorsai ducr). The.rini.ur-r"iu;;;"";; vomiting for four days. tt was dul
ano persistJ;;;
history of alcohoi corrsumption
PD remains controversial. Some
authors consloer lt
anci meoication was
ttoted' She had sillilar symptoms
a normal variant ol the ductal
anatomy of the p,:rcreas
for last 4 years 3-4
u year. Labo ratory work- up at our
[1], whereas the others claim that it is a pailrorogi.ui
hospital
l'l"t elevated levels
condition that causes a relative
of
serurn
stenosis oi the ,]no,
amylase and lipase
::::"'"0
papilla in the dorsai pancreas
and predisposes to the e)B u/L and 3675U/1, respectively), TC was 25000
tvhile serum bilirubin, triglyceride,
development of pancreatitis. The
prevalence of pD
alkaline
phosphatase, serum calcium, prH
has been reported to be approximately
levels were found
72L io 12.6;.

A*,u SH Lifeline, XXIX, 20l5

*r':

-.

to be normal. She was admitted
urith the dia gnosis

of they are of limited value in the detection
acute recurrent pancreatitis. CT
of pancreat ic
scan d emonstrated
consistent findings of acute pancreatitis.Beacuseof ductanomal y. ln patie nts with pD, a iobulated
a ppearance of pancr
her recurrent symptorns for last
eas [12], homogeneou s
4 years MFICp was
enlargement
of
the
pan creatic head
.15],
arranged that showed dilatation
of the dorsal duct that
[10,
or a fat
cleft
separating
the dorsal and ventral panereatic
drained into the minor papilla and
non_opacification of
moieties[10] may be depicted
the ventral duct (Fig 1). PD was
on Cll However. thes e
di agnosed. She ancillary
signs
are of limited diagnostic value.
improved symptomatically with
lV an tibiotics and other
ERCp
is currenfly the defin itive
supportive therapy. ln order to prevent
modality in the diagnosis
of
recurrence of PD
[i]. The condu ction of ERCP in pD sub jects
symptoms she was posted for
ERCP and endoscopic
involves the cannul oation
minor papilla sphincteroto my and
of the majorpapilla, fol
lowed
stenting was by the injection
of contrast medium into the
performed.
short, thin
blind- ended ventral duct
which typical ly shows no
Discussion
communica tion with the
dorsal duct. Then the
mino r
papi lla is cannulated
PD results from an embryonic
failure in fusion between
and the comm unication
between
the dorsal and ventral pancreatic
the dorsal duct and the
buds and is comrnon
main pa ncreatic duct is
defined
in the western world with a reported
However,
t5l
an important pitfall of ERCp
incidence of up to
is the
possibility of misinterpreta
9.3-10.8% in MHCp series[S, 6]
an d 5-6% in ERCp
tion. For example, a
series[7]. However, the prevalence
shoftened ventral duct
may be interpreted as pD
of the anomaly in
(i.eis
Asia relatively lor,v with a rep
a "false pD') t 6l. The
orted incidence in the
f
con dition is attributable
to
other_
general population onlv b etween
pathologicalcauses,
including a fibrotic stricture
1-2%[4,8]. Since the
f ron_r
minor papilla is usually s mall
but drains most of the alcoholic or pseud ocyst in chronic pancreatttis
pancreatic juice in pD s ubjects,
previous pancreatic
trauma, partial pancreatecto
the increased flow
m)',
caused by fatty diet in combination
or tumorf17,tBl. A nother
limitation cf using ERC
with papilia ry
Pin
PD diagnosis is the
stenosis may increase d orsal
duct pressure and le ad
risk of severe pancreatitis
to the development of o bstructive
assocrated with mr nor papilla
pain. As a resul t,
cannuJation n,hich has
endoscopic or surgic al sphincterotomy
been reported to be
2%[19j. I\4RCp is a new
of th e
i magrng
accessory papilia tc relea se the
technique
that
allows noninvasive multi planar
pi-essui.e of panci-eatic
duct in symptomatic pati ents
visua/izatron of the
has been proposed
biliary tree and pancrea.
trc 61,,a1
f 11,
121
without injectio n of contrast
medium[S]. lt ma
Ybe
preferable to assess
Type-l
the anatomy of pancreatic
Typelt
duct
rvpe-ilr because it
minimizes iatrogenic comp
lications
and

pitfa Ils associated
with failed cann ulation
and injection
of the dorsal duct present
in ERCp studies. ln
addilion.
advances rn fasl magnetic
resona rrce technology
with
the

lassicel pancrea s di!,is uot
lolal nonroion o, ventral
and dorsal ducts

C
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wilh absent venlral
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acute pancreatitis in younger
patients without gallstone
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5. Brer pM, Reinhold C, Taouretp, Guibaud
;;;;;;;;
L,Atri
consumption of alcohol or
M, Barkun AN. Pancreas divisum:
hyperlipidemia, the need
evaluation
for seeking 'are predisposi;rg
with MRcholangiopancre-atography.
factors ,r"r, ,, tol.
Radiolcgy.,
often ignored' Also, diagnostic
1996; '199:99-103.
tools such as ERCp,
cT scan' and t\4Rc-P are not always
available in 6. Matos c, Metens T, Deviere
J, Delhaye M, Le
district hospitals' Furthermo
re, an experience6 Moine o, cremer
pancreas
M.
examiner is required to properly
divisum:
conduct a ERCp and
evaruation with secretin-enhanced
interpretthefindings in patients
magnetic
with pD as mentioned resonance
chorangiopancreato
graphy.
above' ln conclusion, PD as
a possible cause of acute
Gastrointest Endosc zo01;53:
728-33.
pancreatitis should always
be kept in mind. This is
7.
cctton PB' congenital anomaly
especially important in young
of pancreas
adults since most of
divisum as cause of
themaremisdiagnosedasalcoholic,
is associated with eirher excessive

or idiopathic. Although the

hypertriglycemic,

"au."-und_effect
,. ;; *;i B'
is important
- in allowing clinicians
to consider more aggressive
approach such as sphincterotomy
for PD patients with g.
repeated pancreatitis and persistertt
pain. Because
of its noninvasiveness
and high resoiution, fi4RCp
may
be the diagnostlc tool of
ohoice for patients with pD
which is an underestimated
cause of acute
pancreatitis in young
adults and definiteiv de.senrc*
vuuL'vsr i10
n
more attention in diagnosis
and
relationship between PD
and pancreatitis
established' an accurate diagnosis
of pD

treatmenrl
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Deep vein thrombosis (DVT) of iliac and femoral veins is a common condition in our clinical
practice. Spontaneous retroperitoneal hematoma (SRH) is a relatively rare condition. The
occurrence of both DVT and SRH concomitantly is very rare. Many of the times the exact
pathology leading to SRH with DVT is unknown. Both conditions being fatal in nature,
the management remains very challenging. Here we report a similar case with review of
the literature.

Key words: Deep vein thrombosis, May–Thurner syndrome, retroperitoneal hematoma

INTRODUCTION
Spontaneous retroperitoneal hematoma (SRH) is a
relatively uncommon condition, but concomitant
presence of deep vein thrombosis (DVT) of iliac and
femoral vein of the same side of hematoma is very rare.
The SRH are not related to trauma, surgery or puncture
of vessels. There are many causes for SRH, such as
renal tumor rupture,[1] spontaneous iliac vein rupture[2]
underlying some vascular lesions/anomalies, acquired
and congenital coagulopathies, anti-coagulation
treatments and small undetectable occult tumors.[3-5] The
patients who are not on anti-coagulation or not having
bleeding disorders may be due to iliac vein rupture
secondary to May–Thurner’s syndrome (MTS) or a
rupture of a pelvic varix.[6] Long back in 1851, Virchow
Access this article online
Quick Response Code

observed that DVT of le iliac and femoral vein was
5 times more common compared with the right. In
1957, May and Thurner explained this phenomenon by
determining an anatomical variation of le common
iliac vein, where the left common iliac vein had a
vascular thickening at the point where it was crossed
and compressed against the fifth lumbar vertebrae
by overlying right common iliac artery. They called
this lesion, “a venous spur,” which leads to a venous
obstruction. This anatomic variant is now recognized
as the MTS.[7] SRH can be fatal, requiring immediate
recognition and intervention.
In this case report, we have described an interesting case
of middle-aged female patient who presented with le sided SRH with concomitant DVT of le lower limb. The
management of such potentially fatal case is challenging
when the exact pathology leading to SRH and DVT is
unknown.

Website:
www.jscisociety.com

CASE REPORT

DOI:

A 51-year-old woman with no significant medical
history presented to her local hospital with a history
of the fall at home in the bathroom following sudden
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onset dizziness and loss of consciousness. Once she
regained consciousness, she had acute le leg pain and
swelling and also pain in le lumbar and iliac region.
She was in hypotension with severe pallor. Patient
was initially resuscitated with intravenous (IV) fluids,
and then two units of blood as her hemoglobin (Hb)
was 6 g%. Once the patient was stable on the next day
computed tomography (CT) scan of abdomen was
done, which showed a large le -sided retroperitoneal
hematoma of size 14.6 cm × 8.3 cm × 7.0 cm mainly
infrarenal in position. Then the patient was transported
to our hospital for further management. On arrival, the
patient’s blood pressure was 90/60 mm Hg, with a pulse
rate of 118 bpm. Patient was managed conservatively
with close monitoring of vitals for a day, with IV fluids
and one unit of blood, as her repeat Hb was 7.9 g%.
CT scan [Figures 1-3] was repeated on next day, which
showed a le -sided retroperitoneal hematoma of size
21 cm × 8 cm × 8.2 cm with no obvious extravasation of
contrast in hematoma. There was DVT involving le
superficial femoral and common femoral veins, le iliac
veins and extending to the inferior vena cava, which was
unreported in previous CT abdomen report.

Figure 1a: Computed tomography abdomen with oral and
intravenous contrast showing le spontaneous retroperitoneal
hematoma with deep vein thrombosis. Cross sectional view

Figure 2: Computed tomography abdomen with oral and
intravenous contrast showing le spontaneous retroperitoneal
hematoma with deep vein thrombosis. Coronal section view

In view of hemodynamic stability, no extravasation of
contrast in hematoma on CT, no rapid fall in Hb level
and no other symptoms of jeopardized blood supply to
descending colon, the surgical treatment of hematoma
was not considered and Conservative management
was continued with a close watch over the vitals, Hb%,
packed cell volume and abdominal girth monitoring.
The only dilemma was whether to start anti-coagulation
therapy actively for extensive DVT, if so; in turn, which
may increase bleeding in retroperitoneal hematoma
and cause hypovolemic shock, which could be fatal. If
anti-coagulation is not started, the thrombus can extend
into vena cava or prone to have pulmonary embolism.
However, still the cause for SAH and DVT was not
known. Just we thought there is a possibility of MTS
with le iliac vein rupture.
Considering all the factors, it was then decided to start
the patient on low molecular weight heparin with
monitoring of PT/INR with target INR being 1.5-2.0.
The conservative management was continued with the

Figure 1b: Computed tomography abdomen with oral and
intravenous contrast showing le spontaneous retroperitoneal
hematoma with deep vein thrombosis. Cross sectional view

Figure 3: Computed tomography abdomen with oral and
intravenous contrast showing le spontaneous retroperitoneal
hematoma with deep vein thrombosis. Sagi al section view
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patient showing clinical improvement with reduced
le leg and lumbar pain and also reduced swelling of
le lower limb. Repeat CT scans a er 8 days showed no
increase in size of the hematoma with no extension of
the thrombus. A er 3 day’s patient was discharged with
tablet acenocoumarol, the dose was adjusted to maintain
INR between 2.0 and 2.5. Patient was asked to follow-up
every week for a month; then every fortnight. The recent
follow-up a er 3 months showed the size of hematoma
reduced to 7 cm × 6 cm × 6 cm on ultrasonography and
partial compression of iliac and femoral vein with no
extension of thrombus on color Doppler examination.

DISCUSSION
Retroperitoneal space is a potential space due to loose
attachments of peritoneum to the extra peritoneal
structures in the posterior abdominal wall below the
diaphragm.[8] SRH associated with iliac vein rupture
is a rare but life-threatening emergency that usually
occurs in middle-aged or elderly women.[9] The iliac
vein rupture primarily results from major trauma or
injury during pelvic surgery or activities, which increase
pelvic venous pressure, such as sudden bending,
defecation, and climbing. Spontaneous rupture of the
iliac vein is even rarer. There are only a small number of
reported cases of spontaneous rupture of the iliac vein;
most of them are middle-aged or elderly women, with
rupture predominately on the le -side. Sudden onset of
hypotension, lower abdominal pain and distension with
a nonpulsatile mass in the iliac fossa, and edema of the
lower extremity of the aﬀected side, without a history of
recent trauma, are the characteristic symptoms found in
cases of spontaneous rupture of the iliac vein.
In our case, the cause of spontaneous rupture of the le
common iliac vein is believed to be related to MTS as there
was concomitant DVT of iliac veins on le -side. Many
case series have reported that patients with spontaneous
iliac vein rupture, almost 79% had concomitant DVT
or thrombophlebitis and approximately 28.6% had
MTS.[2,9-11] It is diﬃcult to distinguish which phenomenon
occurred first; SRH or DVT?
There are two speculations: (1) DVT may be a cause
of iliac vein rupture.[12,13] Venous obstruction alone is
unlikely to cause rupture, as veins are being used as
an arterial substitute without problems. The associated
thrombophlebitis can result in weakening of the
intima and plays an important role in venous rupture.
Considering that most reported cases were middleaged or elderly women and the rupture occurred on
the left-side in most cases, loss of estrogenic effect
118

or thrombophlebitis combined with a sudden rise in
intraluminal pressure in a segment of the vein between
the inguinal ligament and the right common iliac
artery may be one of the possible explanations for the
spontaneous rupture of the iliac veins.[10] (2) DVT may
be a complication of iliac vein rupture.[14] DVT may
result from a combination of hypovolemia, local trauma
with loss of endothelial integrity, compression by the
hematoma, and MTS.
In our case, the exact pathology leading to SRH with DVT
is unknown. However, the presentation in a middle-aged
female with sudden onset hypotension with anemia with
severe abdominal pain (le iliac and lumbar region)
following defecation (increased abdominal pressure)
with a preexisting thrombus in the le iliac vein as
seen on the CT scan done at the time of presentation
goes in favor of spontaneous iliac vein rupture in an
undiagnosed preexisting case of MTS or DVT.
Several treatment methods have been reported, such
as conservative therapy, open surgical procedures,
endovascular interventions, and combined surgical and
endovascular treatment.[9,10,14] Hemodynamic status is the
key factor to choose the type of treatment. The observing
indexes include patient’s symptoms, vital signs, Hb
concentration, hematocrit, and urine volume. If vital
signs were not stable and the level of Hb was decreasing
continuously even after resuscitation, a surgical
procedure would be compelled. Active hemorrhage is
the main indication for surgical intervention. However,
surgical intervention is associated with high mortality
and morbidity in these patients. Endovascular stent gra
placement may be performed when the bleeding site is
identified by venography.[15] In a case series authors have
reported that in their experience, conservative treatment
was safer than open surgical procedures.[16]
In our case, we have successfully treated the patient
by conservative method, initially with resuscitation
followed by low molecular weight anti-coagulation
therapy and then later by oral acenocoumarol tablet.
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Abstract:
One of the known sequelae of ulcerative colitis is development of colorectal careinoma. Prophylactic colectomy
has no role. Total procto-colectomy is the surgery of choice when malignancy develops. Quality of life is

improved by forming ileal pouch and anastomosing it with anal canal. We came across a case of sigmoid
colon adenocarcinoma in a known case of ulcerative colitis. Restorative proctocolectomy was performed
using J pouch.
Key words : Ulcerative colitis, Adenocarcinoma, lleal pouch

l'

'pduction:

ln ig40s it became clear that the only definitively curative treatment of ulcerative colitis is total procto-colec(lmy or, as a compromise subtotal abdominal colectomy with ileostomy. leostomy had lot of tech nical problems. ln 1950s Brooke ileostomy emerged as the surgical procedure of choice after total procto-colectomy
I

with a reasonably manageable outcome. ln late 1960s,

Kock pouch, a continent ileostomy, was a major advance. ln the early 1970s, Parks and Nicholls and
Utsunomiya et al independently adopted,the concept
of ileal reservoir that Kock had described and anastomosed it to the anal sphincter. Thus, i'estoi'ative
proctocolectomy is currently the procedure of ehoice
for most patienb requiring surgery. Even if the cancer

. )localised to one anatomical region,

totat

proctocolectomy has to be performed. Subtotal colecta:ny and ileostomy is often performed in patients re-

quiring emergency surgery. Most patients have an
rnproved quality otl ife fo! lcrw! ng's u rg ery rrespective
of the procedure performed. The rlsk of malignancy
depends upon the duration of ulcerative colitis and
i

i

extent of involvement of the colon.

Case Report:
A 34 years old gentleman presented with per-rectal
bleeding in 2007. Colonoscopy revealed loss of vas.

^d\^*rurn

*

Lifeline, X)0/lll, 2O1 5

cularity, granularity, friability and diffuse ulcers through-

out the colon suggestive of grade lV ulcerative colitis
and pancolitis. Histopathologicat examination confirmed the diagnosis of ulcerative colitis. He was on
medical management with tablet Balacol 750 mg,2
tablets 3 times a day fgr.7 years. The disease was
under controlwith medical management. ln October

201'3, he presented with per-rectal bleeding.
Colonoscopy revealed an ulceroproliferative growth at
the sigmoid colon. Adjacent colon had changes of uleeratrve colitis. Biopsy was reported as adenocarcinoma of the sigmoid colon. Serum CEAWaS 2.16 ngl
ml. CT scan of the abdomen and pelvis r.evealed disease localised to the sigmoid. ln view of ulcerative cotitis total procto-colectomy was performed. During the
procedure, the inferior mesenteric artery and vein were

skeletonised and divided in between ligatures at its
origin. The intestinal continuity was
J.
pouch anal canal anaStOmosis. Diversioitiiffifdffi,/
was perfoi'med. The finat histopathotogy revealed infi ltrating moderatety differentiated adenocarcinoma
extending upto the serosa but not infiltrating the serosa. The lymph nodes were free from metastases.
Rest of the colon had features of chronic inflammation. As per the disease status he wa9 kept under observation. 6 weeks later ileostomy closure was per-

*

i'ffir.

formed. The stool frequency was 7 to 8 times a day
initially. Over a period of 3 months the frequency of
stools reduced to 3 to 4 times a day. The stools were
wellformed. He did not have erectile dysfunction. He
is on r,egular follow-uP.

symptoms and diagnosis often varies with the severity of the presentation. Cramping abdominal pain relieved with defecation, rectal bleeding and diarrhoea
are the common presentations. Approximately 10o/o of
the patients present with initial acute severe episode

Discussion:

requiring emergency surgery even before a definitive
diagnosis is made.(3) Extraintestinal manifestations

Ulcerative colitis is one of the idiopathic inflammatory
boweldisease that affects the mucosa of rectum and
colon. ln 1859,,Sir Samuel Wilks first used the term
ulcerative colitis. Earlier ulcerative colitis and Crohn's
disease were thought to be two distinct entities. lt is
now recognized that there can be significant overlap
not only pathologically but also in anatomic distribu-

tion, clinical manifestations and underlying cause.
Periods of remission and exacerbation characterized
hv,rectal bleeding and diarrhoea are the features of
r,,.Jerative colitis. There is no definite medical treatment forthe disease. Medical therapy can only ameliorate the inflammatory process and control symptomatic flares. Surgery has an important role in the
management of ulcerative colitis. Approximately 40%
of the patients with ulcerative colitis will ultimately require surgery.(1) Proctocolectomy or total removal of
the colon and rectum has been the standard surgical
treatment for ulceiative colitis. Typically patients
present between the ages of 15 and 40 years. Nearly
5% of new cases occur after the age of 60 years. The
incidence in Asia is considerably lower.(2) Men and
women are affeeted equally.
Pathophysiology : Genes, environment and immunity
important role in the development of ulcerative
. }y

"n

.

+.

of the disease include uveitis, iritis, pyoderma
gangrenosum, erythema nodosa, arthritis, sacroiliitis
and primary sclerosing cholangitis. Hepatic manifestations of disease are the most common extracolonic
disease site. The diagnosis of ulcerative colitis is usually made based on clinical symptoms, endoscopy
and confirmed by histology.
Medical Management : The spectrum of disease severity can range from mild to severe, and disease extent can vary from proctitis to pancolitis. Mild to moderate colitis is often treated with S-aminosalicylic acid
(5-ASA) products. lf the symptoms worsen or disease
becomes refractory to 5-ASA, oral steroids shoutd be
commenced. Severe colitis requires intravenous corticosteroids. The other drugs used are cyclosporine
and infliximab. Azathioprine and its metabolite 6-mercaptopurine are effective at maintaining remission in
steroid dependent or relapsing disease.
Role of Surgeon : Surgical involvement tends to be
limited to cases where complications arise in acute
severe disease, for example toxic megacolon & perforation, or.chronic colitis unresponsive to medical
therapy. Colorectal cancer is the most serious longterm consequence of ulcerative colitis which requires
surgery.

colitis. There is inappropriate inflammatory response
to intgqtinalbaderia in genetically susceptible individuutcerative colitis and cancer : The risk of colorectal
als. This leads to a sustained mucosal inflammatory
on the duration of ulcerative colitis.
,,re$r,onse that tre host is unable to downregulate^.as***o.l..r.1d"pends
Aftdf'iO'/earstiie re'piyi'tgu risk'i5estiiiiEt"€id to be2c/o,
a result tire imnune and inflammatory cells are
8o/o after 20 years' and 18a/o after 30 years of the disvated teading to the release of proinflammatory mediators and perpetuation or innammation and damase

""ti-

to

intestinaltissues'

Clinical features :The initial presentation can vary widety

from a mirtor disturbanee in bowel function, to a rap:
idly progressive and fulminant course with toxicity &
impending perforation. The time between the onset of

;ffi;fl
g"r"J

t"ffjl,:irT

bi;p;r;;urd

-Ti:[HIHJ:il:r:: ?::

be taken during coronoscopy.
Prophylactic colectomy is not recommended. presence of rnultiple pseudopolyps, stricture, flat dysplastic lesions and frank matignancy are indications for
colectomy. The entire colon and rectum should be re!

Lifeline, X)0/lll, 201 5

-rVed. There is no role for segmental
resection of
dysplastic lesions or cancers

cuffitis : some patients
maycomprain of smail amount
of blood in stool. Scopy
shorlO ["
out pouchitis and confirm
cuffitis. b_ASn or steroid

perfor;;;;;;"

SurgicalTechnique : Various
modifications of the ileal
pouch anar anastomosis(rpAA)
have been described.
J, S and W_shaped configurations
have been de_
scribed. The J_pouch is the preferred
one as it is tech_
nically easier to create. s-pouches
tend to be tedious
to construct. W_pouches are
advocated because of
the increased reservoir capacity.
Ho*e-r"r, this effect
is seen only initially. Long{erm
studies have shown
no difference in bowelfunction
between pouch types.
The anastomosis can be performed
using a stapler or
it can be hand sewn. However,
.tapteO ,n"stomosis
is preferred.

;Tj:l;*J"ries

can be prescribed but are
poorty

Pouchitis : pouchitis is
non_specific inflammation
of
the pouch mucosa. Manifestaiions
include increased
stool frequency, rectal
bleeding,, OOom in"l crampin
g,
rectal urgency and tenesmus,

incontin"r""

;;;;;;
;"; g;;

rade fever. Endoscopy
revea ls infl ammato.y
confirmed by histological
examination. AntiOiotics
g

have
been the mainstay of
treatment fo.por"nitir.
Pouch-vaginalfistuta
: The reported risk
is in the range
of 4-.14o/o. Majority occur
at the ileoanal anastomotic
level. Murtipre treatment
options have been described.
The
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most common are iocat

,;

"J;;;";;;,

pouch and combined
abdominop"rin"ri r"construction
of the pouch.
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Dysplasia and Cancer.:
There are very few reports
in
reportins dvsprasia
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Leak : The most important
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Lower extremity complications in persons with diabetes have become an increasingly
signiflcant public health
concern in both the developed and developing world. These complications,
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beginning with neuropathy and

subsequent diabetic foot wounds frequenfly

lead to infection and lower extremity amputation even in the absence of
critical limb ischemia. Foot ulcers and
amputations are a major cause of morbidity, disability, as well as emotional
and physical costs for people with

t.

E

diabetes' Early recognition and management of independent risk factors
for ulcers and amputations can
prevent or delay the onset of adverse outcomes. This position
statement provides recommendations for people
who currently have no foot ulcers, and outlines the best means to identify
and manage risk factors before a
foot ulcer occurs or an amputation becomes imminent. These recommendations
are based on the technical
review of care for the nonulcerated foot in

diabetes. Prevention of diabetic foot problems involves a
combination
of factors like good diabetes control,regular leg and foot self-examinations,
knowledge on how to recognize
problems,choosing proper footwear, regular exercise,avoiding
injury by keeping footpaths clear,having a doctor
examine the patient's feet at least once a vear using a monofilament,
a device made of nylon string that tests

sensation.

Keywords: Prevention, Foot ulcer,,NlDDM,Amputation

lntroduction:
The feet are at risk for problems in people with diabetes.
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Diabetes And Foot Complicitiong:

Diabetes can iead to many diff.erent types of foot
That is because 2 key risk factors come together.
complications, including athlete,s foot (a fungal
There is poor circulation of blood to the feet (called
infection). calluses, bunions and other foot deformities,
"r.ripheral vascular disease"). And, there is loss of
or ulcers that can range,from a surface wound to a
feeiing in the feet (from .peripheral neuropathy,').
deep
These lead to a high rate of foot problems for people
,' _
with diabetes. And, an amputation can be.a feared-*..Pqgrcirculationr==;tongstandinghigkpbloodsugarcan--result. Today we know more about how to prevent !1.. damage blood vessels, decreasing blood flow to the
There are also new wound care methods and foot. This poor circulation can weaken the skin,
contribute to the formation of ulcers, and impair wound
equipment. So, you can steer clear of amputation

infection.
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This topic review presents a general overview
diabetic foot comptications and advice for good foot

care.
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Or"rf O"*.,tn. skin and complicate

More serious complications include deep skin and
bone infections. Gangrene (death and decay of tissue)
is a very serious complication that may include
infection; widespread gangrene may require foot
amputation. Approximately 5 percent of men and
women with diabetes eventually require amputation
of a toe or foot. This tragic consequence can be
prevented in most patients by managing blood sugar
levels and daily foot care.

Nerve damage (neuropathy)
Elevated blood
glucose levels over time can damage the nerves of
the foot, decreasing a person's ability to notice pain
and pressure. Without these sensations, it is easy to

develop callused pressure spots and accidentally
injure the skin, soft tissue, bones, and joints. Over time,
bone and joint damage can dramatically alter the shape
of the foot. Nerve damage, also called neuropathy, can
also weaken certain foot muscles, further contributing

to foot deformities.

Risk Factors:
Patients who have had a previous foot ulcer are more
likely to have future foot complications. Nerve damage,
poor circulation, and chronically high blood sugar levels

also increase the likelihood of foot complications.
Your feet can get injured from:
. Something that breaks your skin (such
as a cut)
. A penetrating wound (such as
stepping on a tack)
. Walking barefoot on a hot surface
. Constant pressure in one spot (as from
a tight shoe)
. Repeated stress or infection

Foot Examination:
People with type 1 diabetes for at least five years
should have theirfeet examined at least once a year.
People with type 2 diabetes should have their feet
examineci once per year.
'ti:,

:.:id,:

,....-.::..

When you examine your feet every day, see if there
is
anything of concernl

. ? fleW SOI9
" an irritated spot that is not getting better
. a break in the skin.

if it does, then you should see your doctor or health

During a foot exam, a healthcare provider
checks for

poor circulation, nerye damage, skin
changes, and
deformities. Patients should mention any problems
they have noticed in their feet. An exam may
reveal
decreased or absent reflexes or decreased
ability to
sense pressure, vibration, pin pricks, and changes
in

temperature.

Special devices, including a monofilament
or tuning
fork, can help determine the extent of nerve
damage.

A monofilament is a very thin, flexible thread that

is

used to determine if a patient can sense pressure
in

various areas of the foot, A tuning fork is
used to
determine if a patient can sense vibration
in various
areas, especially the foot and toe joints.

Common Foot problems

:

Some simple clues can point to circulatory problems.

Poor pulses, cold feet, thin or blue skin,
and lack of
hair signal that the feet are not getting enough
blood.
Nerve damage may lead to unusual sensations
in the

I

feet and legs, including pain, burning, numbness,
tingling, and fatigue. patients should describe

these

symptoms if they occur, including the timing,
if the feet,

ankles, or calves are affected, and what
measures
relieve the symptoms.Nerve damage
may cause no
symptoms as the foot and leg slowly lose
sensation

and become numb. This can be very dangerous
because the person may be unaware
that they have
improperly fit shoes, a rock or other irritant
in a shoe,
or other probiems that couid cause 'damage.

Skin changes
- Excessive skin dryness, scaling,
and cracking ma, indicate that circulation
to the skin
is compromised. Other skin changes may
include
healed or new ulcers, calluses; and broken
skin
between the toes.

Deformities

I
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The structure and appearance of tire.
feet and foot joints can inciieate oiabeiic
compiications. .

-
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Nerve damage can lead to joint and
other fooi

deformities. The toes may have a peculiar ,,claw
toe,,
appearance, and the foot arch and other
bones may
appear collapsed. This destruction of
the bones and
joints is called Charcot arthropathy.
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care professional.
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Steps To Avoid Foot problems :
contolling blood sugar levels can reduce

the blood vesser and nerve damage
that often read to diabetic fool,.
compllcations' lf a foot wound or ulcer does
occur, blood sugar control reduces
the risk of requiring amputation.
Foot care is important' although patients
should also continue to follow
other general guidelines for managing
diabetes.
The following strategies can reduce
the chances of develop ing foot problems.
Gheck your feet and toes daily for
any cuts,

sores, bruises, bumps, or infections_use
a
miror if necessary
Wash your feet daily using warm
(not hot)
water and a mild soap. lf you have
neuropathy,
you should test the water temperature
with your

wrist before putting your feet in the
water.
Doctors do not advise soaking your
feet for long

periods. Dry your feet carefully
with a soft towel,
especially between the toes.

Cover you r feet (except for th
e skin between
the toes ) with petrol eum jelly,
a lotion containing
lanol tn or cold cream before putting
on shoes

and socks F or peorp Ie with
diabetes, the feet
te n d to swe a le S th an
n o rma Us n o a

moisturizer helps prevent dry
cracked skin
G ut

you

r toe na s s tra ig ht a cross b ut 6
"b
careful not to leave any sharp
l.{
corners that
cut the next toe
Ask you r doctor to check your
feet at every
visit, and call your doctor if you
notirce that a sore
ts not healing well.

thick, soft socks and avoid
wea ri!g
t o-c
gg,, m e nggd
[-?
,gLP-gKrn 9.-sr*.9J.
sroct<lngs with seams

Examine yourshoes before putting
them on
to make sure they have no tears,
sharp edges,
or objects in them that might
injure your feet.
a f shoes that fit yo u r feet
we a nd d llow
yo u to ES to m o VE B
ea k n n e W s h o e S
gradua Ily, wearing them
for only an hour at
time at first Afte r ye a rS of ne
uropa thy a S
reflexes are lost, th e feet a re
ti kely to become
wider and flatter. If you have trouble
finding shoes
that fit, ask your doctor to refer you
to a special ist,
call,ed a podiatrist who can provide
you with
corrective shoes or inserts.

We

Use an emery board or pumice
stone to file
away dead skin, but do not remove
calluses.
Do not try to cut o,f any growths
yourself, and

avoid using harsh chemicals such
as wart

remover on your feet.

Avoid sitti ng with vou r legs erossed.
Cr"ossin n
v
uct n redu ce the flow of
blood to the

yo ur legs
feet.

Wearsocks if yourfeet become
cotdat night.
Do not use heatingpads or not
water
Uoities.

YVear

s] ip p ery*s

Never go barefoot, especially
o n the bea ch
sanil, or rocks.

TheAmerican Diabetes
Association (ADA) recommends
that if you have a cut or break
an ingrown toenail, call
in yourskin, ordevelop
or see your health care provider.
ln
addition,
theADA states that if your foot (or
change colour, shape, or just "feel
feet)
funny,, (for example pain or
loss
of sensation), you should contact your
health care provider.

A*,.*n
J

Lifeline, XXVlll, 20.l5

in a laboratory substances that
stimulate healing

and: \= 'ig

support the growth of infection-fighting
cerls, erectricar
stimulation, and exposure to elevated
oxygen levels.

Figure 1:
Foot ulcer

-a

For people with diabetes, foot complications
are an
ever-present risk. However, it is possible
to design a
plan for keeping the feet as
healthy as possible. lt is

important to rearn as much as possibre
about diabetic
foot care and to take an active role
in medical decisions
and care. While routine medicalexams
are important,
everyday foot care plays the biggest
role in preventing

foot complications before they start.
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Abstract
Though the incidence of tuberculosis
is high in lndia, primary tuberculosis
of breast is extremery rare.
Tuberculosis of breast often mimics
breast cancers clinically. Tuberculosis
of the breast is an uncornmon
disease even in countries where the incidence
of pulmon ary aindextrapulmonary
tubercutosis is high. clinicat
presentation is usually of a solitary
ill-defined, unilaterar haro tump
situated in the upper outer quadrant
breast' This disease can present a diagnostic
of the
problem on radiological and
microbiological investigations, and
of suspicion is needed.rhe oi..rr"
i.
with anttubercura-r druss, and
::H;rfll?#ex
sursery is

.r"i,.

2

Key words: Primary Tubercurosis of
Breast, Antitubercurar Drugs
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Figure-1

There was
discoloration of the
overlying skin with
a sinus
discharging fluid

leukocyte infiltration and abscesses
but no caseation.6
ln breast TB, the distribution
gran
of
ulomas is diffuse

and is not limi ted to

the lobul es, and they are
accompanied by caseation
necrosis, This necrosis
results in the characteristic
fistulization of skin lesions
ln plasma cell mastitis, there
is inflammation in the

breast tissue in response to
the iritating quality of fatty

material accumulat ed

in ditated ducts. The
granulomatous reaction
in traumatic fat necrosis is
confined to the broken down
fat globules. Fat necrosis
can also be eliminated as
a diagnosis by the absence

Figure-2

i

of fat globules. With a ppropriate
serolo gical

Tissue

biopsy
demonstrating the
formation
of

investigation, arteritis, the
absence of sulfur gra nules
in the discharge of the sin
us of the suppurating lesions
and actinomycosis can all
be eliminated from th A
differential diagnosisT lmmunosuppressive
conditions,

epithelioid

granulomas with

i
!

like organ transpl antations
and HIV i nfections,

Langerhans giant

advanced age, and chronic
diseases, rncrease the
chance that tuberculosis presents
atypica lly with

cells and lymphohistocytic aggregates,

extrapulmonary manifestations
that can

result in delays
Discussion:
tn diagnosis and treatment.
A hig h degree of clinical
Breast TB may be considered primary
when no other suspicion and familia rity with physical examination
demonstrable focus exists, and may
be considered findings are n ecessary to enable an early diagnosis
secondary when a preexi sting lesion
is located This requ irement for familiarity motivated us to present
elsewhere. M. tuberculosis can spread
to the breast our experience with breas t fB to increase
the
bythe lymphatic and hematogenous
awareness of other doctors
routes or directly,
of this condition, and to
and it can persist for long periods within
the body. lt is enable the prevention of delays in the diagnosis
of
generally thought that the breast gets
involved in breast TB and of un necessary interventions
and
tuberculosis by rekograde lymphaticextensionfrom surgical procedures.
the mediastinal, axilla and cervical
region,s but in the
Gonclusion:
case reported here, there was no
associated To conclude,
lympadenopath;, . as confirrned
b), ph)rs!cal mistaken breast TB is an obscure disease often
foi. cai"cinoma or
examination and no otherfoci of tuberculosis
Pyogenic abscess,
infection,
especially if well_defi ned
and chest xl1ay and CTthorax were
clinid'alfeat0res are absent.
normal. Direct
Thus, a high index of suspicion
infection of the breast may occur
through skin
is essential as the
abrasions or through the milk duct
disease,
can be treated conservatively
openings.
with current
anti-TB modalities
Histopathological conflrmailon of breast
TB requires
qytgl-ggr.ql evidelce o{ cgs_eous necrosis
epithetoid, References:

granulomas and Langerhans giani
",.,J

mEr.$.o

histe.cytia

r,ag g re g a-t
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diagnosis of breast TB includes otnei jianutomatous

inflammatory diseases, such

;

idiopathic

granulomatous mastitis (GM),
sarcoiOosis, Wegener,s
granuromatosis and giant ceil
arteritis, as weil as other
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Breast conservation surgery
An analysis of 12 cases

I
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Abstract
Background - Before the twentieth century breast cancer was viewed as a uniformly fatal disease. Breast
cancer did not have any treatment options neither were there any attempt to treat. The first break through was
after the advent of Halstedian Radical Mastectomy at the turn of twentieth century. With understanding of the
disease process in better way over a period time the surgical aspects of treatment have shifted from extensive
r'^5ections to the more conservative surgery. Breast conservation surgery became the standard of care towards
trr6 end of twentieth century. An analysis of 12 patients who underwent breast conservation surgery is being
presented here. Aim - To evaluate the feasibility and patient acceptability of BCS at tier two cities to evaluate
ti;e-immediate outcome of BCS and critical analysis of the work. Materials and Methods - Patients eligible for
breast conserving surgery were analysed. Allthe patients were counselled for BCS. Patients who were willing
to undergo complete treatment were subjected to BCS. Statistical analysis was not performed due to less
number of cases. Results - Majority of the patients chose to undergo modified radical mastectomy (MRM). ln
this study all patients had negative margins. Conclusion - Extensive counselling is required to convince the
patients for BCS. lnspite of pretreatment counselling, all patients may not complete the treatment.
Key words : Breast cancer, Breast conservation surgery, NACT

lntroduct!on

'

ree d{o r b reast co n se i.,yatio n su rg e ry. Th e obj ective
Patients undergoing breast conservinEtherapy (BCT) of this study is to evaluate the immediate outcomes.
+3r earlV stage breast carcinoma have outcomes of breast conserving
surgery, critical analysis of the
ag

cfimparabletopatientsundergoingMRMprovidedth6 work and assess compliance of the patients to
surgical margins are adequate and appropriate complete the treatment.
radiation therapy is administered. Whenever the
tnclusiorl criteria
acceptable margin status lnay be cna.ttenfinjtr$=to "'Patients'',0ith tumor s ize less than 5 cm were ...,
non-palpable or subtle breast disease, extent of considered for upfront BCS. When the tumor size
disease, and degree of commitment of the surgeon was more than 5 cm, patients were considered for
and the patient to breast conserving therapy.(1)

Materials & Methods
Patients with breast cancer registered lrom May 2012
tillApril,2015 were considered for evaluation. All the
patients etigible for breast conserving surgery were
counselled for the same. However, only 14 patients

t

i{t

neo-adjuvant chemotherapy(NACT). After NACT,
patients were evaluated for BCS.

Exclusion criteria
Patients who were not willing for adjuvant radiotherapy

were excluded. After NACT, if the response was not
adequate, patients were explained about BCS with

"'-
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r.".onrtruction and modified radical mastectomy
(MRM). However, they chose MRM

Study Methodology
Patients with tumor size more than 5 cm and or
palpable axillary lymph node were subjected to
complete metastatic work-up. CT scan chest,
abdomen & pelvis with contrast and whole body bone
scan was pedormed. The diagnosis was confirmed
with tru-cut biopsy of the breast lump. Diagnosis was
confirmed with fine needle aspiration cytology or trucut biopsy in tumor less than 5 cm and clinically

Total no. of breast cancer cases

53

Metastatic after work-up

13

Refused BCS

26

Upfront BCS

I

BCS after neoadjuvant

4

MRM after neoadjuvant

2

Surgical Outcome

negative axilla. Metastatic work-up was not performed

for these patients. All patients underwent bilateral
mammography. All the patients were subjected to
adjuvant chemotherapy followed by adjuvant
liotherapy. Patients with ER/PR positive tumorwere
subjected to appropriate hormonal therapy. After
completion of adjuvant radiotherapy, patients are being

Cosmesis after BCS

followed regularly for clinical examination. Patients are

Margin positive

o

Close margin

1

Lymph node metastases

7

Completed adjuvant chemo & radiotherapy

10

Follow-up

10

Local recurrence

0

Metestatic disease

1

Death during adjuvant treatrrrent

1

Lymphoedema

4

Lost to follow-up

1

followed on OPD basis after completion of treatment.
Follow-up includes clinical breast examination and
yearly mammography only.

Bilateral Mammography

I

l
Lesion with spiculated margins in (L) Breast

Resutts
Based on the tumor size, peau d' orange and axillary

lymph node status 5 patients were. subjected to
neoadjuvant chemotherapy. Out of these 5 patients, 3
patients underwent BCS. In 2 patients the response
to chemotherapy was inadequate to consider BCS.
Hence they underwent modified radical mastectomy.

t,
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Margins more than 5 mm were considered to be
negative.5patier,r#s",,wl;lo:r,raderw,entup,fr+ntsl{r€ery-r*,,::;i.;-+?r,.

did not have axillary lymph node metastases. One
patient had complete pathological response after
receiving 4 cycles of weekly paclitaxel. Further
chemotherapy was not adrninistered as she developed
grade lV toxicity. After surgery she was subjected to
adjuvant radiotherapy.

lJw-up
One patient did not complete adjuvant treatment as
she expired during adjuvant chemotherapy. One patient

did not come for follow-up. The compliance to
treatment and consequently the disease status of that

patient remains unknown. One patient developed
cervical lymph node metastases after 18 months of
completing the treatment. She completed second line

chemotherapy and is now on hormonal therapy.

Discussion
The National SurgicalAdjuvant Breast Bowel Project
(f.lSABP) is a National Cancer lnstitute (NCl) funded
clinical trials cooperative group. lt has completed
multiple randomized trials on the locoregional and
ldjwant systemic therapy of early breast cancer as
well as on breast cancer chemoprevention. Earlier
breast cancer was managed by surgery associated
with significant morbidity. With the results of NSABP
B-04, it was evident that with use of multimodal therapy
less morbid surgery is possible with better results in
terms of quality of life. These results paved way for
the conduct of the NSABP 8-06 trial evaluating even
less radical surgical procedures for the treatment of
early-stage breast cancer.(2, 3, 4) The Milan I (5, 6)
and NSABP 8-06 have estabiished breast-conserving
sui'gery pius radiotherapy as the preferred method of
local treatment for patientS who-have operable breaSt
cancel.

-

patients, only 14 agreed for BCS; finally 12 patients
underwent BCS.

ltrialafter20 years of follow-up, the risk of
recurrence in the treated breast was 0.63 per 1O0
woman-years(5, 6). Tumorsize and nodal involvement
are not prognostic factors for local recurrence after
BCI but are prognostic for distant recurrences.
ln the Milan

A negative margin is defined by absence of cancer
cells at inked surfaces, but there are variations in lhe
definition of close margin. Different groups are using
1 mm, 2 mm,3 mm as cut-off to define close margin.
ln this study Smm has been used to define close
margin. Any margin less than 5 mm would be subjected

to margin revision. Margin status needs to be
interpreted in conjunction with the operative findings.
A positive anterior margin is of no clinical significance
if the resection has included overlying involved skin.
Patients with negative margins have low recurrence
rates after BCS and adjuvant RT.(g)The outcome of
patients with close margins of resection is unclear.
Beyond gross excision, controversy exists regarding
the optimal extent of breast resection. lncreasing the
volume of resection is associated with a decrease in
the rate of local recurrence but also has an adverse

effect on the cosmesis.(10)

Eole of frozen section
Many institutions do not offer frozen section analysis

largely due to technical limitations when using

pespite the consistency of the evidence, the use of

standard frozen section analysis. The re-excision rates

BCS in the United States has shown relatively slow
- acceptance.(7) A population based study conducted
at Los Angeles ahd Detroit in 2OO2 found that patient
-..*-preference for"mastectomy plaees an important role.
Among women who perceived a choice between
surgical treatments, 40"/" were greatly concerned
about recurrence and approximately 15o/" were
concerned about radiation. Also, patients get different
treatment depending on their surgeon.(8) The
experience at KLES Dr. Prabhakar Kore Hospital &
MRC, Belgaum is very much similar. Out of the 40

because of close or inadequate margins vary between
20% - 7O"/". To avoid this institutions have come up
with improved technique of performing frozen section

analysisformargins.Th9!isp1'r,e.q9#tlffiisp!qgedgn..
a cryostat chuckwith a minimal amount of OCT media
(just enough OCT to adhere the tissue to the chuck)
and immersed in liquid nitrogen (-196 deg.centi-) for
10-15 seconds until the tissue is completely frozen.
16 - 20 micrometer sections are taken through the
fat(1). This technique is reliable as shown by various
studies. ln our institution, frozen bection facility is not
available.
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Splenic cysts are rare
lesions which
were traditional
understanding of the
ly managed by total
immunol ogical functions
sPlenectomy. Howeyer
and
with the
the r.isk of OpSl,
whenever possible
are preferred.
recenfly
spleen pres erving
Here we report
surgeries
one such case of
deroofing thus sparing
splenic oyst managed
spleen.
by laparoscopic
Keywords: splenic cyst,
Iapaidscopic deroofing,
sp leen sparing
lntroduction
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boy presented with
h/o pain abdomen

],l l"Troung
Sl,rce
3rnonths-in

r

;
ff:,1ffi t;;':':T;"T'1"#T.,1?:i:,ilffi
>n, gradually increasing
in size.

No h/o fever, jaundice,
loss of appetite,
loss of weight.
No h/o

trauma.On examjnation-'Vitats-sA-Ot,

no iaerus, no tymphadenoparhy

E?r.^

.;;;;

no pallor,

abdomen

Patient was planned.for

l

I

spleen sparing laparoscopic
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r+ in n,, #
; ffi"?fl'::r- -^*.n:f,',;il:fj*J;
Under vision percutaneor
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Orownirr, J;r";,"r;;rr.ousty

iruid

suction;;

trebaculations
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as seen
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A'th qugh rhe naturalhistoryof secondary splenic
is not cornrpletely
c J
known, a risk
exists
of
ru pture.
rnfeetion or-hemonhage.
Asymptoma tic patients
small c ysts (.5
withcrn ) may be
observed For
symptomatic patients
a nd for large
cysts (>5 cm),
surgical treatment
is indi cated.
Historic
ally, the
treatment of choice
for NPSCs was
totalsple
nectomy,
Although splen ectomy
may be indicated
fc
r patients
with parasitic cysts,
sp leen-spa flng
techniques
evolved as th e treatmeht.of
have
choice for NpSCs
the r.isk of OPS|
so that
may be a voided
The incidence of
OPSI is 3. 3% to
4.4% among children
and 0.9% to
3.2% in adulis,
with mortality rarrging
from O.g% to
4.4%.(6,7,g)

Discussion

I

I
I
I

I

Control of the cyst
size, preventicn
of complicatior
and avoidance of
]
recurrence musl
be rhe basid
principles of rnanage
ment of splenic
cysts. Different
types of operative
ma nagement of
nonparasitic splenic
cysts are available,
..,:*:rz:r _r:.,,,,*ift:jr '
including percutaneous
:i;,;{ a, sgrlriiE sbiffirsbj
draina ge,
a*;k:
Patients with splenic
,,,.r::.:'!Ofn plete splen ectomy,
cysts present with
partial
splenecto
left-sided marsupialization
abdominal and/or shoulder
of the cyst, and
pain, and a s ensationof
oartial
cystectomy
(fenestration
postprandial fullne
unroofing, deroofing).
ss. Surgicalcons
t-actors
ultation is usually age and
like patient
requested only after
the size, loca tion,
discovery of the
and nature of the
abdomina lmass, influ ence
cyst
whri:h is trsually an
the selecti on of the
incidontal findirrg
applied
while invesli gating Pl'r,ceCure.(g)
surgical
for other pathology.
(4) ln ourcase patient
ca me once
he nottbed a mass per
Percutaneous
abdomen.
drai
cysrs is .ont,or.,li:ii:,I
Other causes of splenome
galy, including
mryeloid
metaplasia, hemolytic
rnodality of treatment
anemia, monon ucleosis,
that en
-efficacious
convalesc.n""
and
,rd

jn:::#*H,::;

u ,rr.r,o,

f
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However

has the major disadvantage

of

Conclusion

recurrence,the development of adhesions and the
possibility of inflammation around the spleen
that are
important limitations if a subsequent surgical
intervention is required. (3)

Laparoscopic wide deroofing of the splenic cyst
is a

safe and viabie option with the advantage of
preservation of spleen and thus its i mmunological
functions with minimal risk of recurren ce.

bpJn totrr.pr;neciom/was ine pieierreo

method of
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indication is the deep location of the cyst cavity in the

splenic parenchyma, which is associated with a high
risk of recurrence.(3)
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Marsupialization separates the cystic wall from

splenic parenchyma.

recommended for superficial splenic cysts, and it is
characterized by q slrolqr duLation of surgery and no
risk of recurrence.(9, I 0)

J
.-

6,

is::-

(g,'r0)

prevent

;:?::Jl:ilff:';Jiil:ffJ,'ffi'ffi:l;fffi:

6

Holdsworth,

A

lrving,

A

Cashieri

Postsplenectomy s epsis and its mortality rate:
actual versus perceived risks. Br J Surg.
1-gg1;7gJ031,

DB singer postspienectomy sepsis. pe.spect
pediatrpathor. 1g73;1:285

eA

r

Non.

Macheras, Ep,Misiakos,
Liakakos
splenic cvsts: a report of three
l^:*sitic
world J Gastroenterol' 20'J5;1i(43):6884

/

cases.

il:;;;
;;;,;; ;
10. MB Hansen, AC Moller Splenic Cysts. Surg
with the peritoneum.

lc,cated superficialty' taparoscopic spleen
wide deroofing of the cyst wall was done
communication

N Bisharat, H Omaril, LaviR Raz Risk
of infection

'ariii

7. H

communication between the peritoneal and cyst
cavities. The main disadvantage of this procedure
removing a large amount of the cyst wall will
cyst recrosure (recurrence).

JSLS

deiath among post splenectomy patients.
J
lnfect. 2001;45:182

the remaining risk of-recd+t€ne€:n,henriveffil.ig.r;;*,:..

F

cyst.

20a4;8(4):384*3sB

Fenestration (partial Cystectomy, Unroofing,
Deroofing)- [n this surgicalapproach, only a segment
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Abstract

cholecystoenteric fistulas are
a rare complication of gaflstone
disease and affect 3 to
cholelithiasis' cholecystoduodenal
S"/"of patients witi
fistula
as a comptication of ga,stone
disease in g0./o o
weherepresen,ourexperence
vomitins' cr scan showed cholelithiasis
with crroreoocrrorithiasis*n,
patient also had a cholecystoduodenal
fistula' she underwent
cholecystectomy arong
clear the stones' excision of
with cBD exproration tc
cholecystoduodenar fistura
with
choredocnouuooenostomy
procedure.
as reconstructive
Key words: chorecystitis, choredocholithiasis,
chorecystoduodenar Fistula,
Gallstone
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lntroduction
defined lobulated hyperechoic
intra ductal mass lesion
involving comrnon hepatic
duct and common bile
duct
measuring about 8.6cm
and 2.7cm in diameter.
Few
displaced hyperechoic
fragments seen entering
into
right and left main hepatic
ducts. CT scan showed
patients. Cholecystoenteric
fistulas are a rare intra hepatic biliary racjicies diiation,
common hepatic
gallstone
of
disease
}3*nli.ation
and affect B to S"/" and common bile duct were grossly
dilated (2.5 crn in
of patients with cholelithiasis.
The actual incidence is caliber) secondary to
la
rge
distal CBD caliculi
probably even higher in
this country because
measuring 2.3x 2 cm. lmpacted
of higher
sludge with srnalt
prevalence .ot biliary tract
disorders and increasing
the multiple caliculi noted in the common biliary
duct. Galt
, .*!s.9=9.,r#?lllh,g,qHyrrj,g1l._
bladder was contracted
and shows sludge. Specks
:i :::,,,ii,,,.i
Case Report
of air was noted in the gall
bladder and oiiiary tiee
{fig1).
A 45yr old female presented
with the complaints of
pain abdomen and r_romiting,
each of about 3 month,s
duration. The patient was
evaluated clinically. On
examination she had tenderness
in the epigastric
region. Her CBC, electrolytes,
ECG, radiogra- hs of
chest and abdomen were
all normal. Serum bilirubin

Enterobiliary fistulas are usually
a complication of
inflammatory or neoplastic processes
involving the
gallbiadder. Chronic cholecystitis
with lithiasis is the
primary etiologic factor in
approxim ately 75"/" of

i:i;

and alkaline phosphatase are
preoperatively(Totar

..

","r"r"0
birirubin 1 .Bmg/dr,Arkarine
phosnhatase 1ZO2 U/L).USG
abdomen shows iil

Fig.1

.

union. Locking Compression plate
is an imporlaRt
armamentarium in treatment
of fractures of distal
end femur, especially when fracture
is severety
comminuted and in situations
of osteoporosis4.
However a more comprehensive
study with longer
follow up periods is essentiai
to throw more
the advantages, complications and light into
possib le
disadvantages of the use
of Locking Compression
Plate with specialattention
to the tong term outcomes.
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Locked Compression plating
represents an
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Fractures Using the
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Experience and Fap;y Clinical
Hesults in .103
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showed that four patient_s haC
excellent results,
four good, two fair and one failure.3
Thus locking
compression plale is the optimal
tool for. ,rny
fractures in Oistat femur.

Conclusion
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Abstract
Xeroderma pigmentosum is an autosomal recessive DNA
repair disorder. And in patient uyith such condition
incidence of squamous cell carcinoma is more common.
It is extremely rare condition with incidence
being 1
in 1 million people' we discuss a case series of two patients
who presented with growth over the face and
lnuHiple skin lesions over sun exposed parts of the
body suggestive of Xeroderma pigmentosum.

Keywords : Xeroderma pigmentosu(Xp), squamous ce, carcinoma
=i

\

lntroduction
Xeroderma pigmentosum (Xp) is an Autosomal
recessive (AR) genetic disorderof DNA Repair in which
the ability to repair the damage caused by Ultraviolet
(UV) Light is deficient. lndividuals with this disease
are

patient didn't have any such skin lesions.
The patient
was l(C/O Type2DM since 1 yr on treatment.
Routine
investigations were within nornnar rimit. USG
neck
showed enlargement of level .1 and level 2lymphnodes
on both sides of neck. USG abdomen and
Chest xrays
were within normat timit. Ctinicaily it was;;ffi;.
An edge biopsy ivas taken. The Biopsy repoi_t
came

often referred to as "Children of Night',. Xeroderma
pigmentosum (Xp) was first cjescribed in 1874
by
as Moderatel y Diff erentiated lnf iltratin g
Hebra and Kaposi. Multiple Basalcell Carcinoma and
otner Skin malignancies frequenfly occur at young age
uamous cell carcinoma over Lowet l_ip,
.t
in tfo,.sg with Xp. lncidence is in 1 nrillion people.
-.
Most common causes of death in such patients
{he
-€re a) Metastatic Malignant Melanoma b) Squamous
cell carcinoma. Xp is most common in Japanese
People.
Case 1 : A55yt old female patient came with complains
of groMh and pain over lower lip since tfrr.ee monttrs.

The growth was initially small in size and it gradually

increased in size since last two months. On

Figure 1 : Pre-Operative lmage

examination patient had muitipie skin resions over
face,

both upper limbs and over chest. A dermatology
opinion was taken and they diagnosed it as Xeroderma
Pigmentosum. patient has two sons and one daughter
and herboth the sons had similar multiple lesions
over
face, limbs and chest. The elder son died five yrs

back

at age of 30 yrs when he was admitted in district
hospital for extensive skin lesions. The daughter
.
of

s*-rEclr
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Figure 2 : On post-Op day 15

The patient was operated for primary W shaped
excision and Labial reconstruction with supra_
omohyoid neck dissection. The excised specimen
was sent for histo pathological examination. postoperatively patient didn,t have any complications
hnd
she was discharged. The patient came for follow up
after 15 days allthe sutures were removed, the wound
was clean. The HpR report came as lnfiltrating

Keratinised well differentiated Sqaumous cell
Carcinorna with both lateral and inferior margins
free and cervical lymph nodes reactive. On follow_
up at the end of one year patient did not have any

Figure 4: post operative image

Discussion : Most lip cancers occur on lower
lip (g095/"), Sun exposure and pipe smoking are associated
with lip cancer. SCC is most comm-on
Llp cancer.
Most common clinical manifestation of
lip cancer is
an Ulcerative lesion on vermilion or skin
sudace. Most
frequently involved nodal basins are the
submental and
submandibular levels. Depth of tumor invasion
above
4mm has been shown to be cutoff above
wfriJ
incidence of cervical nodal disease is
significanily

cornplains or any evidence of recurrence.
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Case 2 : A 28 yr old male came with complains
of
recurrent growth over face since 4 months. patient
also had murtipre skin resions over face both the
upper
limbs and over chest. on examination it was fungating
growth over face located at Rt. Zygomatic
region. li
was friabre and used to breed on touch. patient
previousry had simirar lesion over same site
4 yrs back
and was operated for the same outside for which
wide
local excision and split thickness skin grafting
was
done. Follcwing which patient developed recurrent
ulcer over same site. Edge biopsy was done
which
came as Moderately differentiated squamous
ceil
carcinoma. USG of neck was done which showed
muitipre enrarged rymphnodes over both the
sides of
rieek. Chest x-ray riias ncrmal. CT scan cf F_ace
was
done which ruled out any bony invasion or any
major
vascurar invasion. And patient was operated
for which
wide rocarexcision with cheek rotationarfrap
with
splitthickness skin grafting with biraterar modified
radical neck dissect!on was Cone. pcst cperatively
patient di;I, not;h ave any. -s6 r.l p i icatio,;rs,
a n C .,",.as
discharged on postoperative day fifteen. On
follow up
at end of 6 months now patient did not have
any
erridence of recurrence or any complications.

increased. Wide local excision with
Negative Margin
control of at least 3rnm is preferred treatment
with
supraomohyoid neck dissection for tumors
with
clinically negative necks. Neck dissection
with post
operative radiation therapy for patients
with clinically

evident neck disease has an acceptable g1%
regional
control rate in the neck. Overall 90% cure
rate drops
to 50% in presence of neck metastasis. lndividuals
with XP are 100 times more iikeiy to
cieveiop skin
cancers then indiu,iCual lvithcut diseas e.
<4C7o
individuals with disease survive beyond
age of 20yrs.

Conclusion: The patients with such condition
ard

more prone for squamous cell carcinorna
over sun
exposed part of body and any such resion
shourd be
looked at with high degree of suspicion
and should be
ilri
treated aggressively. Such patients
shoulcj be ad...-.rA
to avoid Sun exposure.
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Modified subfascial endoscopic perforator surgery for varicose
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Abstract
Venous stasis ulcers, which results from chronic Venous insufficiency
along with-lipociermatosclerosis ar,
long term disabling problems. subfascial endoscopic perforator
surgery (sEps) is a procedure uniquely suite,
patients where incision and scar can be avoided
.:
in lipodermatosclerotic thinned skin. we preser
: our case series of ten patients operated
between March 2014 to March 2015 who underwent
with c
without sephano{emoraljunction ligation and stripping. Patients
had uneventful post operative reco'ery. pos
operative pain and hospital stay were reduced compared to
open surgery. sEps is newer minimally invasivr
'**hnique performed in patient with advanced chronic venous insufficiency. The conventional
Laparoscop,
instruments can be used effectively in setup where endoscopic
facility is not available. lt,s also a cost-effective
Keywords : subfascial endoscopic perforator surgery(sEps),
varicose veins, venous
vv
-'- Ulcer,
- ivv'' conventiona
Laparoscopic instruments, Minimaily rnvasive

f:":th

iarc

Technique.

lntroduction

instruments, a virtuar space and seemed to be
verl
Venous stasis Ulcers, which results from Chronic interesting since it offered the possibility to avoic
Venous insufficiency are long term disabling problems. further damaging the scarred tissues surrounding
the
Stasis Ulcers and lipodermatostlerosis result from ulcer and thus to eliminate the wound complicationr
venous-hypertension caused- by primary venous that affeeteci Linton's technique.
.-,] insufficiency of superficial, deep, or perforator veins Aim of the study
: To study the role of Modifiec
orasalatecomplicationofdeepveinthrombosis(Post subfascial
endoscopic surgery for varicose veins
thrombotic syndrome). Perforator veins which connect
using conventional Laparoscope.
'r*:"'":!vPv'
deep and superficial venous system are thought to
Materials and Methods : we present our case series - , ..
.,,.="-=.g!?y*nimqglatffi, pu3.pg;;esis of stress utcer.
of ten patients betuveen M arch 2art)4ar"rd:MaichEe15,.i;i;:;i..,
Sirgilaith6&y ioiit was iniroouceo,;
who suggested the sub-fascial ligation of perforators. who underwent SEPS with or without SF junction
His procedure which requires long ineisions ha.s been Ligation and Striping- IVtost of the instruments used in
modified severai times due to infections and healing this proceciure were routinellT used Laparoscopic
instruments'
complications. But in '1g85, G Haur demonstrated

;r;;;; 6,;;

a

new surgical technique where incompetent perforator
veins were direcfly visuarized using an Endoscope

in

subfascialspace. This contribution marked the advent
of subfascial endoscopic perforator surgery (SEpS).

The idea to use this approach was based on the
possibility to create, using the Laparoscopic

Preoperative preparation : Routine blood
investigations, Colour Doppler study to docurnent
Superficial, Deep, or. perforator incompetence and

plan and do operative intervention accordingly.

lncompetent perforators were accurately marked on
skin to assist surgeon during surgery.

Operative Technique : The surgery was performed
under spinalanesthesia with patient in
supine

position

and with knee slighilyflexed and elevated
with bolsters.
A 1Omm incision is made through the skin

4cm medial

to Tibia and 10_12 cm below popliteat crease.

.
',
i
J
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compressive stockings were
prescribed to allpatientS
in a long term basis.

Results:
No of P'ati nts

Male
Female

10

Subcutaneous tissues are dissected and
o
deep fascia
is identified and incised. A 1Omm trocars
1
L SV + Pe rforator I nco
is inserted
ce
J
scope is introduced. The working space
Perfo rato I I n com
is created by
7
Mean
b lood Ioss
telescopic dissection (10 mm) with co2 pressure
20
ml
of
M ean operative Time
30 mmHg. Aworking 5 mm port is then inserted
B0 min
under
90 min
vision in mid calf region as posteriorly as possible
H
I
to
2da
Com lic ati o NS
make a wide working axis. The perforators
0
are now
C onve rsions to
ioentified, dissected and cauter ized bymonopolar
0
No
or
1
bipolarcautery. Superficial ligation and
striping can be
pertormed in the standard fashion by
Linton,s method One patient had recurrent Varicose ulceration due
to
,n patients with varicose veins and sF junction non compliance to use of Stockings.
incornpetence.

Figure

i: port positions with insuffulation
Figur-e 4&S: pi.e-op and post
op images

Discussion
SEPS has gained a lot of attention
around the world. A
lotof Controlled trials have been
conducted. Manyare
in fan-or of StrpS. The Goal
that=if the

Figure 2&3: Endoscooic view of perforators

postoperative Management

:

patients were

discharged two days after surgery. postoperativety
patients were instructed on need
for active ambulation,
elevation of operative limb and use
of elastic bandage.
patients were seen for
removal of skin sutures in
outpatientdepafiment a week after surgery.
All patient
undenvent Doppler study to rure out
the comprication

of deep vein thrombosis. Class

lll

Graduated

of this study was to
S[pG p rocedure can be perfor,rned

using the Conventional Laparoscopic
I nstruments.

SEPS is generally described
for the patient with
lipociermatoscierosis to avoici
muitipie incisions in
already weakened skin.ll is
usually performed with
help of endoscope, Harmonic
scalpel, and CIip
applicators. But in our study
it was seen that it can be
performed with conventional
Laparoscop ic
lnstruments, and Conventional
energy sources
(monopolar or bipolar cautery)
available in all general
Surgery Setups.
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INTRODUCTION

.

Computed tomography (CT) showed
Castlernan's disease is a rare disease, which
is poorly understood.

It's a benign lymphoproliferative disorCer of
unknolvn etiology can be classified into three
histopathological groups: hyaline-vascular type,
wilh a
good prognosis, plasma-cellular and mixed
types; the
latler two are both more aggressive than the hyaline_
vascular type. Males and females are affected
equally
and the age is ranged from g to 66 years

a mass

3

xScms in size in left anterior triangle of neck
wilh

irregular borders. USG Neck revealed a lymph
node mass deep to the left sternocleidomastoid
muscle. The tumor was resected completely. ln
the postoperative follorv-up no local progression
or recurrence or othel problems were observed.

CASE REPORT

A 14-year-o,d male presented with complaints of
in the left side of lhe neck since 6
months.Generai physical examination reveaied
a
srvelling

l

painless mass 6 x Scms at

non tender, firm, ill defined margins, mobile laboratory
studies and chest radiography found no abnormalities.

a
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Angiofollicular lymphncde hyperplasia, today known

as Castleman's disease has prevrously been descrlbed
under

a variety of nafires as lymph nocle hamartoma,

Giant lymph node hyperplasia, Giant mediastinal nodes,
Follicular iymph -re,iculorna & Benign giant lympiroma etc

(5). Hovrever,

il is a

morphologically distinct form of

lymphoid hyperplasia rather than

a

necplasm or

hamartoma. Castleman cjisease occurs throughoui the
body. Of all cases of Castleman disease, approximately
70% occur in the chest, 15% ln the neck, and 15% in the
abdomen and pelvis, involving primarily lymphatic tissues.

Exkalymphatic sites

of involvernent include the

lungs,

larynx, parotid glands, pancreas, meninges, and muscles

PATHOLOGY
!

(4,5) Mc -Carty et al, (1995) subdivided it into localized /

Microscopy revealed proliferating follicles with

unicentric Castlenran's disease (CD) and generaiized/

hyalinised vessels and fibrous septae with mixed

multicentric CD, due to the profound clinical differences

inflammatory cells, including mature lymphocytes and

seen behveen these two variants. Hyaline Vascular type

plasrna cells, and

a

prominent proliferation of blood

vessels.(Angio follicular lymphadenitis);A diagnosis of

Castleman's disease

of

hyaline vascular type was

made. Surgical excision under general anaesthesia
was performed .On follolv up ,after one year the patient
is asymptometic y/ith a normal he aled scar.

CD, mosl comnronly presents in the fourth decade
although

it can be seen in

;

children as well.Hyaline

vascular Castleman disease is trnicentric in 9096 of the
cases and usually manifests as an asymptomatic mass
lesion with a benign course and should be considered in

the

differenlial diagnosis

of

lymphoma, metastatic

adenopathy. and infectious and/or inflarrmatory causes of

adenopathy (6). Associated systemic illness

can

be

present eg. fevei', cough, dyspnoea, haemoptysis
anaemia. thromrbccytopenia.

The only diagnosis

and

curative treatment is the complete surgical excision of the
mass and the surrounding nodes. AII symptoms disappear

after removal of the tumour. No recurrences have been

)

reported in the literature after complete resection of the
hyaline-vascular type.

.
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Pain is a significant hindrance to the rehabilitation of a patient following tonsillectomy. This
necessitatesthe need for adequate pain control toavoid poor oral intake, delayed recovery and
prolonged hospitalization. The objective of the study is to compare the analgesic effect of
Diclofenac sodium alone and combination of Paracetamol and Ibuprofen in controlling post
tonsillectomy pain.The study also compares improvement in post tonsillectomy pain in patients
above and below 15 years of age andto determine the duration of analgesic required. This is a
Randomized Control study conducted in a tertiary care center. The study which spanned over a
period of 6 months included68 post tonsillectomy patientsin the age group of 5 to 30 yearswho
were randomlyallocated into two groups. One group was subjected to oral Diclofenac sodium
while the other received a combination of Paracetamol and Ibuprofen. The study concluded that
combining two analgesicsfor pain improvement in post tonsillectomy patientsappears to be
more effective, requires lesser dosage of individual drugs and causes lesser side effects than
single drug therapy. With appropriate dosage of analgesics, post- tonsillectomy morbidity can
be significantly reduced,reducing the duration of therapyin all age groups.
Keywords: Tonsillectomy, Diclofenac sodium, Paracetamol, Ibuprofen

INTRODUCTION

procedures, tonsillectomy produces a wound that
heals by secondary intention, leading tothe
persistenceof pain and secondary haemorrhage
(Rakesh S et al., 2012). It causes moderate to
severe postoperative pain, and its treatment is
still a topic of debate. The maximum intensity of

Tonsillectomy is one of the most frequently
performed surgical procedures in children, with
an estimated yearly rate in UK of 2.3/1000 for the
population under the age of 12 years (Morton NS,
1999).However, in contrast to majority of the
1
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pain which is seen immediately after operation
and in the first three post-operative daysmay last
upto 12 to 15 days(MarcelleMacnamara,
2008).Postoperative pain limits recovery from
surgical procedure and can delay hospital
discharge. However, postoperative pain following
tonsillectomy has predictable characteristics
which suggest that scheduled dosing regimens
of safe and effective analgesic may be efficacious
(Romsing J, et al. 1998 and Sutters KA, et al.
2004). Hence the development of effective
analgesic protocols for the treatment of post
tonsillectomy pain is a matter of utmost
importance.

Diclofenac sodium and combination of
Paracetamol and Ibuprofen in controlling post
tonsillectomy pain.
2. To compare improvement in post tonsillectomy
pain in patients above and below 15 years of
age.
3. To determine the duration of analgesic required
to control post tonsillectomy pain.

MATERIALS AND METHODS
Study design: A Randomized control study
Study period: Six months (June to November
2014)

Various strategies for the management of post
tonsillectomy pain have been proposed like
infiltration of local anaesthetic agent, non-steroidal
anti-inflammatory drugs (NSAIDs), narcotics and
oral analgesics (William S Mckerrow and Ray
Clarke, 2008).

Source of data: All patients admitted for
undergoing tonsillectomy or adenotonsillectomy
willing to participate in the study in KLE’s
Dr.Prabhakar Kore Hospital and MRC in Belagavi.
Sample size: 68 patients undergoing
tonsillectomy with or without adenoidectomy in
the age group of 5 to 30 years.

Different classes of analgesic drugs exert their
effects through different mechanisms. Their side
effects tend to be different and may be dose
related. A combination of analgesics from different
classes may provide additive analgesic effects
with fewer side effects than when a single
therapeutic drug is used. There has been a trend
over recent years for combining NSAIDs with
Paracetamol for the management of acute
postoperative pain (Merry A, Power I., 1995 and
Romsing J, et al., 2002) but the therapeutic
superiority of the combination over either drug
alone remains controversial (Ong CKS, Seymour
RA.,2000 and Ong CKS et al.,2007).

Inclusion criteria: Patients with chronic tonsillitis
or adenotonsillitis.

Exclusion Criteria
· Children less than 5 years of age
· Patients with severe throat infection or upper
respiratory tract infection
· Patients with allergy to aspirin and NSAIDs ,
asthma, bleeding disorders and peptic ulcer
· Patients in whome intraoperative cauterization
done for bleeding
· Patients with untoward intraoperative injury or
complications

OBJECTIVES
The aim of the study is:

METHODOLOGY

1. To compare the analgesic effect of oral

68 patients in the age group of 5 to 30 yearswho
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underwent tonsillectomy with or without
adenoidectomy by dissection and snare
methodwere treated using oral Diclofenac sodium
or combination of Paracetamol and Ibuprofen.

Oral feeds were commenced 6 hours after
surgery in the form of plain ice cream/cold milk.
From the first post-operative day, patients were
advised to start Hydrogen peroxide gargles and
to consume adequate fluidsand semi-solid foods
while avoiding fruit juice as well as toast, cookies
and other foods with “rough edges”. They were
encouraged to resume their normal non-spicy diet
at the earliest

All patients underwent tonsillectomy or
adenotonsillectomy under general anaesthesia
following standard protocols of asepsis and
haemostasis under the guidance of a senior ENT
consultant. All patients received fentanyl
(0.25mcg/kg) intravenously, for pain during the
immediate postoperative period. An antiemetic
(Ondansetron) was administered as and when
required in the immediate post-operative period
which was otherwise uneventful in all the cases.

The study subjects were divided into two
groups by allotting them with alternate numbers
such that Group A consisted of 34 patients with
odd numbers and Group B had 34 patients with
even numbers.

Ice pack was applied immediately after the
surgery for a period of 15 to 30 minutes on both
the sides. In the post-operative period, all the
patients were given injection Diclofenac sodium
1.25mg/kg body weight 4 hours after surgery.
Intravenous Ringer Lactate was given according
to body weight in the post-operative period.

Group A: Received Diclofenac sodium 1.5mg/
kg/day in two divided dosesin either tablet or syrup
form after food from day 1 to day 5.
Group B: Received combination of Paracetamol
8mg/kg/dose and Ibuprofen 10mg/kg/dose in two
divided dosesin either tablet or syrup form after
food from day 1 to day 5.

Table 1: Assessment of Pain Score
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Post-operative pain was assessed clinically

were females.The study included 36 patients

according to the Visual Analogue Scale (figure 1)

(68%) who were below the age of 15 years and

as well as motor activity both during rest and

17 patients (32%)who were above the age of 15

deglutition on day 1 and day 5. Visual analogue score

years (Table 3).

was assessed on a 0-10 scale (0: no pain; 10:
Table 2: Distribution of Sample

severe excruciating pain, Table 1). Intermediate or
delayed complications were not reported in any
case. All patients were discharged on day 1 after
assessment and were told to follow up on day 5 for
further assessment or if they developed bleeding,
fever or increasing pain. They were discharged on
a 5 day course of antibiotic (Amoxicillin 40 to 50
mg/kg/body weight in 3 divided doses) along with
an analgesic, antacid and hydrogen peroxide

To compare the outcome of pain in each

gargles. Patient compliance was 100%.

intervention group, Mann-Whitney test was

Patients were assessed on day 5 .The patients

applied. There was no statistically significant

complaining of persisting pain were given

difference in pain score in the two groups on day

additional course of the same analgesic

1 (p=0.191) but significant difference was noticed

for 5 more days and were asked to follow up

in the pain score on day 5 (p=0.002). Reduction

after 2 weeks or in between if they had any

in pain was statistically different in the two groups

complaints.

(p<0.001) (Table 4).

RESULTS AND ANALYSIS

On assessing patients on the 5 th post-

A total of 68 patients were included in the

operative day, 34 out of the total 53 patients (64%)

study.There was a total drop out of 15 patients,of

did not complain of pain while 19 patients (36%)

which 8 were in group A and 7 in group B, due to

suffered from substantial pain. The study also

loss of follow-up on the fifth post-operative day.

shows thatthe reduction of pain was much better

Thus, 26 patients were included in group A and

in patients below 15 years comprising of 83% (31

27 in group B (Table 2).

patients )when compared to more than 15 years
of age comprising 14% (3 Patients) (Table 5).

Of the total 53 patients, 24 were males and 29

Table 3: Age Distribution
Age distribution

Group A

Group B

Total

< 15 years

19

17

36

>15 years

7

10

17

Total

26

27

53
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Table 4: Comparison of Pain Outcome

Group A

Group B

Total

Treatment

Pain day 1

Pain day 5

Pain reduction

Mean

9.0000

3.7692

5.2308

N

26

26

26

Std. Deviation

1.16619

2.06509

1.50486

Median

10.0000

4.0000

6.0000

Mean

9.4074

2.2222

7.1852

N

27

27

27

Std. Deviation

.93064

1.39596

1.00142

Median

10.0000

2.0000

8.0000

Mean

9.2075

2.9811

6.2264

N

53

53

53

Std. Deviation

1.06263

1.90637

1.60098

Median

10.0000

4.0000

6.0000

the studies, respectively (Seideman P.1993;
Curatolo M, Sveticic G., 2002;Mehlisch DR.,
2002;Lange H,et al., 2007;Demeules J, et al.,
2003;Rafa RB., 2001 and W orldHealth
Organization, 1990).

Table 5: Improvement as Per Age
<15 years

>15 years

With pain at day 5

5

14

Without pain at day 5

31

3

Total

36

17

Our study had a total sample size of 53 after
15 dropouts who were lost to follow up on 5th day.
The male to female ratio was almost equal in the
study. The study included 36 patients (68%) who
were below the age of 15 years and 17 patients
(32%)who were above the age of 15 years
(Table 3).

DISCUSSION
On vast literature search, there is very less
information available on post-tonsillectomy
analgesia and there is no widely accepted
standard protocol. Surgeons follow individualised
regimens such as oral Paracetamol (20 mg/kg)
and Diclofenac sodium (1 mg/kg) (Marcelle
Macnamara, 2008)

Inadequate administration of the prescribed
medication has been cited as a cause for poor
post-operative pain control (Sutters KA,

Studies have suggested that combining
Paracetamol and NSAID confers additional
analgesic effectover the usage of either drug
alone. The combination of Paracetamol and
NSAID was found to be more effective than
Paracetamol or NSAID alone in 85% and 64% of

Miaskowski C., 1997).In our study, compliance
with drug therapy was 100%.
To compare the outcome of pain in each
intervention group, Mann-Whitney test was
applied. There was no statistically significant

This article can be downloaded from http://www.ijmspr.com/currentissue.php
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effects than single drug therapy. A significant
improvement of pain was noticed in children below
15 years of age as compared to those above 15
years of age.With appropriate dosage of
analgesics, post- tonsillectomy morbidity can be
significantly reduced,reducing the duration of
therapy in all age groups.

difference in pain score in the two groups on day
1 (p=0.191) but had statistically significant
difference in the pain score on day 5 (p=0.002).
Reduction in pain was statistically different in the
two groups (p<0.001). Hence the pain reduction
by Intervention 2 was significantly better than in
Intervention 1 i.e. combined analgesic with
Paracetamol and Ibuprofen was more effective
in controlling pain than diclofenac sodium with
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Pain scores have been found to be higher in
the adult age group as compared to the paediatric
age group(Sutters KA, Miaskowski C., 1997). In
our study, pain intensity on post-operative day 1
was almost equal in patients below and above
15 years of age. But only 14% of patientsbelow
15 years and 83% of patient’s above 15 years of
age complained of pain on the 5th post-operative
day. A significant improvement of pain was noticed
in 84% of patients below 15 years of age.
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Abstract
halve beetr di{ficutlt to treat. These
Supraco.dylar apd rnterconclylar fractures of ttre clistal fenrur historically
terrcj to occur in the elderly or those with multiple injuries.
f racturc.s olte, are unstable and commrr-rqrted and
fixatiorr and perhaps condition of
The final outcome would depend upon the type oi fracture, stabilizalion o{
plate is a single bearn construct ancl is based on splinting mechanism resulting
skin. The Locked compression
{orntation. Tlris study deals with
in flexible stabilization, avoidance of stress shielcling arrd inciuction of callus
treated with locking compression
analysis of clinical and radiological outcomes of Distal Femur Fractures
all 3 patients underwent
plate i. ternrs of knee-flexion, early weight bearing and frabture union. ln this case series
6 montlrs postoperatir,'ely between
locked compressiorr platirrg wiilr lateral approach arrd showed krree flexion at

70i,toB0,r andradrological uniontinrebetween lglo24weeksandfullweightbearingtinlebetweenl6lo22
Hotnrever a more cornprelrensive
rveeks. All lryere able to walk properly ancl without surpporl at the end of 6 rnonths.
corlplicattotrs and
study with longer follow Lrp periocls is essential to ihrow nrore light irrto the ac.lvatttages,
1o the long term
possible disadvantages of the. use of Locking Compression Plate with special attentiotl

outcot-nes.

Keywords: supracondylar. irrterconclylar, lockecl compression plating, dislal femur

stabilization, avoidance of stress shielding and

Introduction

The incrdence of distal femoral fractures is
approximately 37 per 100000 person per year.1
Supracondylar and intercondylar fractures of the distal
femur historically have been difficult to treat. These
fractures o{ten are unstable and comminuted and tend
to occur in the elderly or those with multiple injuries'
Treatment optiohs available loday are tnany witlr
varied results. The {inal outcome would depend upon
llre type of f racture, stabilization of fixation and perhaps
condition o{ skin. Since the introdLrction of the locking
corrtpression plates which has beeir available {or

clinical r-rse since 2001, it has revolutionized internal
plate {ixation in so {or as this system combines two
different principles of fixation- The Locked

{

0

Compression Plate is a single beam construct and is
based on splinting mechanism resulting in {lexible

I,

J

\ri\
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induction of callus formation. lt allows prompt healing,
lower rates oi infection and reduced bone resorption'2

This study c1eals with analvsis of clinical and
radiological outcomes of Distal Femur Fractures
treated with locking compression plate in terms of
knee-f lexiorr, early weight bearing and {racture union'

Case

i:

A 5i-year-old motorcyclist catne to tlre

casualty following a road tra{fic acciderrt- Patient's vital
signs were stable. On examination, there was an open

{racture at right distal thigh with painful restriction of

all active arrd passive movements of the right knee
joint and hip joint. A 4.3 cm laceration was present at
distaithigh with no active bleeding. The bilateral distal

pulses were present and there was no distal
AO
neurovascular deiicit. Radiog raphs clemonstrated
lvluller lype C2 fracture at distal femur and concomitant

proximal ttbia fracture. Lockecl compressiort plating
was cione usttrg lateral approach arrd plrysiotherapy
started on day 3. Partial weight bearing was started

jortrt
At 6 v,,eelis the ratrge of rlrotion at rrglrl ktree

t'r

25',at3tllotttltsitl'vas'15",atlcli'rtGtllorrthsittt"as
firll
70", radiological Lltliotl tittle was 2'1 v"eeks arld

weeks. At 6 weeks the ratrge of moliot.t at right
knee joirrt was 35", at 3 nronths it was 50'r, and at ti

werght bearirlg titlle t'vas 22 vveeks'

rnonths it was 75', radiological ttttiotr time was 22
weeks and fttll weiqht bearing time was 1B weeks'

preoperative lateral view' lnragc B:l sirows

afler

2

shotrys
lnrage B1 shor,rys preopeflive AP vier'v' ltl;tge 82

postoperalive AP view, lrrage 84 slrou's llostoJrerative
kllctr
lateral view, ltllaqe B5 shows rattge of t'-l:iloir :'t
loin1 at 6

rlotlths llostollcralir:ly

--'' A 32l-year-old rllalc catlle to 1li"
\''ii'l sl'rirs
followirlg a road tra{frc accidetlt'-Paticrrt's
were stable. On examttlatiott, there was atr cicscd
lracture at right clistal thigh with pairrful reslrictiorr cf
all active and passive movet-trents of the right ktree
joint arrd hip joint. The bilateral clistal pulses t.''ere
Case

3:

presettt and thei'e was no distal netlrovasctllar

cief rcri'

iractirre
Baciiographs demonstrated AO [Vltrller type C1
{ractLtre'
at drstalfenlur atlcl cotlcomitant proxitlal tibia
Iateral
Locked cotltpression plating n'as tlotre Lrsirlg
approach and physiotlrerapy started orl day 3' Partial
weight bearing was stai'tecl atier 2 tryeeks' At 6 lveeks

the rattge of nlotiotr at riglrt krtee joint tvas 35"' at 3
ntonths it was 55'i, and at 6 tnontl-ts it talas 80"'
rveight
radiologrcal uniotr time',nras 19 weeks arrd frrll
shows
lmage A1 slrows preopertive AP view, lmage A2

preoperative lateral view, lmage A3 sl.tows
postoperative AP view, lmage 44 shows postoperattve

lateral view, lmage A5 shows range of motion at knee
joint at 6 months PostoPeratielY
A 28-year-old male came to the casualty
following a road traffic accident' Patient's vital signs
were stable. On examination, there was an open
with frain{ul res'iriction of
f ractu re at righ-t olstat trrlgn
kttee
all active ancl passive movements of the right
joint and hip joint. A 6"8 cm laceration was present at

Case

2:

distalthighwithactivebleeding.Thebilateraldistal
pulses were present and there was no distal
AO
neurovascular def icit. Radiographs demonstrated
t\4uller lype C2f racture at distal {emur and associated
patella f racture. Locked compression plating was done
on
using lateral approach and physiotherapystarted
2 weeks'
day 6. Partial weight bearing was stafied alter

bearing time irras 16 vveeks.

lrnage C1 shows preopertive AP view, lmage C2
shows preoperative lateral view' lmage C3 shotrys
postoperative AP view, lmage C4 shows postoperative
krree
lateralview, lmage C5 shows range of motton at
loirit at 6 months PostoPeratielY

Discussion

All the 3 patilnts underwent locked comllressiotr
to
plating with lateral approaclr. All oi them were able
6
walk properly and without support at the end of

patients
months. Physiotherpy is continLred' Two of the
[t4al
were operated for proximal tibia {racture as well'
and'non union were not noted and no other

union

complications. Yeap, E.J., and Deepak, A'S conducted

a retrospectlve review on eleven patients who were
treated for Type A and C distal femoral fractures
(based on AO classi{ication)between January 2004
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Locking Cornpression Plate is att importatrt
arnranrentarium in treatnrent of fractLrres of dtstal
end fenrur, especially when f ractltre is severely
Lrnior.t.
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corlnrirtuted anci in situatrons of osteoporosis'.
However a rlore cotrprelrensive str-idy with lotlger
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possible
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Conclusion

Locked Compression Plating represents an
evolutionary approach to the surgical management
of distal femoral fractures, but it does not completely
solve the age-old problems of nonunion and mal-
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Concomitant ipsilateral traumatic dislocation of the hip and knee
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A case report
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Case Report

Hip or knee dislocations are two orthopaedic

A

emergencies. High velocity road traffic accidents
leads to complicated lower limb injuries- There can
be severe disruption of osseous and soft tissue
framework around hip and kneel. Such injuries
demand highly experienced surgeon and are
associated with high morbidity and mortality.
Concomitant {racture dislocation of the hip and knee
is rare and very few cases have been reported in the

following a road traffic accident. The patient was riding
the motorcycle car and sustained the injury when his

literature. The signi{icance of timely intervention (early
and adequate resuscitation to stabilize the general

condition of the patient, complete primary survey to
look for other life-threatening conditions and a
secondary survey to rule out other associated injuries
and complications) in managing these l ituations
cannot be understated.
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45-year-old motorcyclist came to the casualty

motorcycle underwent a head to head collision against
a bus. Patient's vital signs were stable. On

examination, his right lower limb was in an attitude of
flexion, adduction and internal rotation with painful
restriction of all active and passive movements of the
hip loint and right knee joint. A globular bony mass was
palpable in the gluteal area and the "Vascular sign of
l.larath" was positive. The bilateral distal pulses were
present and there was no distal neurovascular deficit.
Cn the right side, there was an obvious deformity of
the knee joint. There was no evidence of any external
injury on either side. Regular monitoring of the capillary
blood {low using continuous pulse-oximetry was

posterior
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of this force would result in posteromedial dislocation
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Abstract
Duverney fraetures are isolated pelvic fractures involving only the iliac wing. ln cases of displaced
fractures
surgical intervention is necessary as hypotension and shock can arise secondary to hemorrhage from
the
internal iliac arterial system. Fractures of the iliac wing can also perforate the bowel and result in sepsis.
Thus
rapid diagnosis and appropriate management are of paramount importance. We present a case of
a 85 yr. old
rnale patient with Left lliac wing communited displaced fracture. Patient presented with complains
of pain in
left iliac fossa following a fall from about 20 feet height while working. Patient was not able to weight bearon
left
lower limb after the fall. On examination pelvic compression test was positive with marked tenderness
on left
side with no neurovascular deficit. On evaluation with plain radiographs and CT scan displaced communited
iliac wing fracture was diagnosed and patient underwent internal fixation of fracture using 2 prebent pelvic
locking recon plates. Patient then regained his routine activity over a period of 6 months.

Keywords : Duverney fracture, lliac wing, Displaced fracture, lnternal fixation

lntroduction

left hip and iliac region. Patient was not able to weight

Duverney fractures are isolated pelvic fractures

bear on the affected limb after the fall. There was no
history of any other comorbidities and past history and
social history were insignif icant.

involving only the iliac wing. They are caused by direct
trauma to the iliac wing. They are generally stable
fracture which do not involve the weight bearing axis

of the pelvis and thus are mostly

treated

conservatively. But in cases of displaced fractures
surgical intervention is necessary as hypotension and
shock can arise secondary to hemorrhage from the
internal iliac arterial system. Fractures of the iliac wing
can also perforate the bowel and result in sepsis. Thus
rapid diagnosis and appiopriate minugerunt are of
paramount importance.

Case report
A 35 year old male presented with complains of pain
over left flank region with history of fall from height.
Patient works as a laborer in construction works.
Patient was working at a height of about 25-30 feet
when due to loss of balance patient slipped and fell
down. Patient landed on left sid6 of his body with
maximum injury to left hip.and iliac region. After the
fa ll patient developed sudden continuous pain around

On clinicalexamination there was marked tenderness
in left iliac fossa. Both anterior superior iliac spine and

were at same level with no limb length discrepancy.
Range of movement of left hip were painful and
restricted. There was no distal neurovascular deficit.
Patient was evaluated with an X-ray of bilateral hip
jointswith pelvis which-showed left sided displaced

'

iliac wing fracture. On fufiher investigations with CT
scan a communited displaced left iliac wing fracture
was observed. Two major fracture li'nes, one through
the iliac crest and one through the iliac blade were
observed. Allblood investigations were within normal
liririts.

The patient underwent surgery. Patient was placed in
prone position and iliac bone was reached using a
posterior approach which utilized a curvilinear incision

from highest point of iliac crest towards ischial.
tuberosity. lliac crest was fixed using a S-holed prebent

A^* LESH Lifeline, XXIX, 2015
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.ofthisforcewouldresultinposteromedialdislocation
ofthekneewrthpreservationofthemedialco|lateral
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Avulsion fractures of the R'StS or AIIS in athletes or
young patients (relative indication)

lsolated, stable, extra-articular fractures ol the iliac
wing are typically managed without surgery' These
fractures are painful; patients are mobilized with
crutches or a walker until the pain decreases'
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Abstract
synovial chondromatosis is a rare benign condition
arising from the synovial membrane of
the joints, synovial
sheaths or bursae-around the joints. Primary synovial
chondromatosis typically affects the large joints
in the
third to fifth decade of life, although involvement
of smaller joints and prgsentation in younger
age
group
is also
documented' we present a case of a twenty two year
old male presented with 6 months history
pain,
of
swelling and restriction of left knee.ioint. After the
clinical and radiological assessment diagnostic
arthroscopy
was done and multiple loose bodies were visualised.
The joint was then thoroughly debrided
arthroscopically
to remove all the loose bodies and also metaplastic
synovium was excised. Histopathological
study confirmed
the findings of synovial chondromatosis- Ai'throscopic
removal of cartilaginous bodies helps in
early rehabiliatation
with decreased post operative stiffness and lessens
morbidity as compared with open adhrotomy
of the knee
joint.

Key words : Synovial chondromatosis, knee joint,
arthroscopy
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A synovial chondromatosis is

a rarebenign neoplasm
that is caused by metaplasia of the synovium
into
chondrocytes . lt most frequenfly affects
the knee,

noted on inspection and no overlying skin
changes

were observed. On palpation patellar tap
was present
and a spongy feel was present over the
knee on flexion
and extension. Range of movement of the
knee was
normal. Examination for anterior and posterior
cruciate

followed by the hip, elbow, wrist, ankle,
and shoulder
joints. The aetiology of synovial
chondromatosis is ligarnents, meniscus and collateral ligaments was
unclear. Bone morphogenetic proteins and
karyotype normal. On plain X ray of the knee soft tissue swelling
abnormalities on chromosomes have been
was noted with no calcifications or any other
implicaied.
Apart from nodules fixed to the synovial membrane;
abnormality. (Figure 1) patient underwent
diagnostic
osteochondral loose bodies may float freely
arthroscopy
of knee and multiple small loose
inside the
joint. They are usually numerous and
small in size. cartilaginous bodies were visualised inside the knee
We present a rare case of synovial chqndromatosis joint with average siz.e of 2 to 5 mm. (Figyre
2) Synovial
of knee with multiple small intra articular
metaplasia was alio noted diftuseiy in the
ioose bodies,
knee
which was successfully treated with arthroscopic particulary in the marginal synovium.
Thorough
debridement of the knee which is the current
gold arthroscopic debridement was done and roose bodies
standard treatment.
were removed from allthe recess'within the
knee joint

Case Report
A twenty two year old male came with complaints
of
progressive pain and swelling of the
joint
left knee
since 6 months. There was no history of trauma
to
the left knee and instability, no history of t"r"r,
loss of
weight or appetite. On examination mild
effusion was

and metaplastic synovium was also excised.
Synovium and loose bodies were sent for

histoparhological examination and was diagnosed
as
synovial chondromatosis. patient was started with
immediate post op range of motion exercises and
weight bearing. There was no reourrence at 6 rnonths
follow up and patient had returned to previous activity
levels.
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Abstract

High energy complex tibia plateau fracture due to inka-articular are usually associated with injury to

dfficulty
Iigarrients, caisule and other soft tissues surrounding the joint. They pr-esent multifaceted problems of
fixed
infection,
i.e.
other
complications
to
alsoiontributes
joint
It
reconstruction.
oiachieving accurate
a difficult task
plateau{racttues
tibia
of
make
keatrnent
complications
These
knee
stiffness.
defoinity,
flexion
This study wai undertaken to evaluate and explore loclk]ng.9o-mnression plate
for an orthopu"di"
"*g"on.
fixation in ilbia plateiu fractures, which is expected to provide a stable fixation with minimum exPosure,
early mobilization, less complications and a better quality of life.
Keyword: Tibialplateau; Lrtra-Articular Fracture; Locking Compression Plate.

Introduction
High energy complex tibial plateau fracture due to
intra-articular are usually associated with injury to
ligaments, capsule and other soft tissues around the

joint They present multifaceted difficulties in achieving
accurate joint reconstruction.Various classification
systems afe avaiLable for classitiing thesefractures
including Schatzker classification system and AO

!

classification [.-3]. The Sdratzker classification system

for tibial plateau fractures, which divides these
fractures into six types, is wide$ recognized by
orthopaedic surgeons to assess the initial in1'ury, plan
mqnagement and predict prognosis.

' Proximal tibial locking compression plate

preservation of the local blood supply and enhancing
the healing of the fractue [2]. The complications are
more probable to result from high energy than from
low energy fractures. The management of these
fractures remal+ controversial because the rate of
complications is high regardless of treatment The
reported complications include: wound breakdown,
deep infection, deep vein thrombosis, compartment
syndrome, non-union, myositis ossificans, peroneal

palsies, hardware failure, and arthro-fibrosis-

Moreover, extensive surgery on a severely
comminutedfracture may result inless than optimal

is based
on biomechanical principle of external fixators and

internal fixation and a need for postoperative
immobilizatiorL often resulting in the joint being

internal fixators since the angle-stable interface

neither stable nor freely movable.

between the screws and the plate allows glacement
of the plate without any contact to the bone glving
@ Red

+

the advantage of Preserving the periosteal blood
supply andbone perfusion- Thus significantlyless
soft tissue dissection may be required resulting in

Flower Publication Pvt. Ltd.

(6)In

our sfudy we
hereby study the functional outcome of proximal
tibial fractures treated with locking plates.

10ll

R.B.Uppinet.al./TheFunctionaloutcomeofTibialPlateauFracfures(SchatkerTypeV&vI)
with Locking ComPression Plate

u'ith
Regular follow up of the patient in OPD
like
compli.cations
term
tong
X-;;y"t was done. ,tit
implant
deformity'
angular
union,
,ro.r'*io* mal
;;"krg", shortening or irfection were recorded'

Materials andMethods

of
This was a Prospective study fo1 erlaJultion
locking
with
tibial platea, ftuitrt"t managed
.t*pritti""plates. The study included 20 cases of

in
S".""a?ty t"rgical p*rocedures whichwere done
was
patient
The
it"," puti"rrtt *-uru ulto analyzed'.
fracture
under follow up till the bony union of the

fracture of tibial plateau presenthg to the emergency
college &
ur,a Opp of KLE^' Univeisity's J'N Medical
oi. ptuUhukr Kore Hospiial, Belgaum The results
and analyzed usingsanders 40 point
*"r"

oo.*,

iir,ut ,"rrti was based on the functional and
radiological outcome.

"o*pifed
aluati on sc al e'
ti on al

-n
The surgical approach to complex tibial plateau

func

Results

frJr."s"*u, indiridoalized on the basis of
Three standard
f*ti."fa fracture configuration'
used including:

In case of highly comminuted fractures' i'e'
S.{"trtl. ryp" rI CVl, Dual plating ( I'ateral.L'C'P
,"i-iAU iitttrtt ptate ) wai applied in (14) 30%

approaches [9] were

.
.

The
or up to 6 months, wirichever is earlier'

Antero-lateral-parapatellar aPProach'
PosteromedialaPProach'

Graph 1: Graph showing time taken for union
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V & VI)

Intra Operative Steps Using Flouroscopy
Intra Operative Steps

Lateral View
Articular surface restored using, 6.5 mm

Articular surface restored using tenaculum clamp
With knee flexed over wooden plnk

.

{

Cannulated cancellous screws
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Lateral Locking Plate Application

Medial Buttress Plate Application
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Post op

Result-Excellent case
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of the cases, ( 6 cases), ( 2TypeV &

4TypeVI ) were

operated with Lateral Locking plate. The healing
process was determined both clinically and radio
graphically. In our study the mean time to union was
17.6weel<s, with 50 % of fractures uniting in 14-15
weeks. Complication in the form of infection was
observed in two cases (10%). Also there were four
cases of compartment sgrdrome and one case each

5.

open reduction and internal fixation of fractures
of the tibial plateau. J Bone Joint Surg. [Br] 2009;

91-B:426-33.

5.

Lee jA, Stamatios A. Papadakis, Moon C and
ZalawasCG.T ibial plateau fractwes treated with
the less invasive stabilisation system. IntOrthop.
2007 Jane; 31 (3): 415-18.

.

Gaston P., Will EM and Keating JF. Recovery of

of malunion. Additional procedure of corticocancellous bone grafting (in four patients) in view of
depressed fracture fragments. This was done in the
primary setting itself. Sanders score was applied to
analyz.e the functional outcome among the cases.
After evaluationit was observed that 85% of patients

Musahl V Tarkin I, Kobbe P, Tzioupis IiC, Siska
A and Pape H. New trends and techniques in

7

knee function following fracture of the tibial

8.

plateauJ Bone Joint Surg [Br] 2005;87-B:1233-6.
BenirschkeSK, AgnewSG, Mayo KA, Santoro

had done good to excellent performance. Two

VM and Henley MBlmmediateinternal fixation

patients had fair results and one performed poorly.

of open, complex tibial plateau fractures:
treatment by a standard protocol.]ournal of
Orthop aedic

Conclusion

9.

Locking plate is a sound option for the treatment
of bicondylar tibial plateau fractures. It provide stable
internalfixationwitha low rate of complications and
very good clinical results [10]. Thus, proximal tibial
locking plate is a good device to stabilize the fractures
of proximal tibia especially whenused inconjunction

with meticulous intra operative handling of soft
tissues and active participation of the patients in
rehabilitation programme

Tr

awa1992,

6 (1) : 7 8 -86.

Dias |J, Stirling AJ, Finlay DBL and Gregg P].
Computerized tomography for tibial plateau
fracture

J

Bone JointSurg 1811.1987 ; 69-8: 84-88.

10. Hashemi], Chandrashekar N, Gill B, Beynnon
BD SlauterbeckJ& fthuttRC. J, Maruouri H and
Dabezies E. The Geometry of the Tibial Plateau
and Its Influence on the Biomechanics of the
Tibiofeurora{ointJ Bone Joint Surg Arru 2008; 90:
272L34.

rrr

[-9]. No method can be

used routinely for all fractures, and each patient must
individually. Although the initial results

be evaluated

inpatierrb with variety of fractures with lockingplates
are encouraging it is increasingly eviderrt that failures
do occur In summary, locking compression plate is
an efficient bone stabilization device even in cases
with soft tissue injuries.
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Abstract
comeal blindness is one of the most common

causes of treatable and preventable blindness
in India. The only treatment
available for corneal blindness is keratoplasty
ofdonor corneas that are obtained through eye donation,
upon person,s
death' The objective of the study was to assbss the knowledge
and attitude among the undergraduate students
of nursing
colleges towards eye donation' A descriptive cross-sectional
study was carried out among 400 students of different
nursing colleges using pretested, self administered questionnaire.
Proportionate based random sampling technique
was
used' Ethical clearance and informed consent were
taken from the concerned authority and person. Data
was analyzed
using appropriate statistical tools in SPSS version 20.
rtwas found that majority of the studen ts (9g.5%)had
heard
about organ donation' 100% students had heard about
eye donation butll.So/ostudents knsw that eyes
can be donated
after death and ideal time of donation was within 6
hours of death. Nearly, more than half (5g.5%) students
knew that
cornea only can be donated which was corect.
About 64.25%;o students were wiiling to donate their
eyes to save yision
of blind people' Majority students had average knowledge
and attitude and onry few students had good knowledge
and.
atlitude on eye donation' It was concluded that Nearly,
more than half of students had average knowledge
and about
three quarters ofthe students had average attitude
regarding eye donation.

Key words: Eye donation, Knowledge, Attitude, Nursing
student
fnfuoduction
Blindness is a serious public health problem globally.
80% ofthis problem is either preventable or treatable and, goyo
of
this occurs in the developing nations of the wordr..The world
Health organization estimated, for every five seconds
sorneone goes blind2 and today, wHo estimated
that there are 180 million people worldwide

visually

iti

disable3.

Blindness and vision impairment remain major public
health problem in Indiaa.
comeal hansplantation is the most successful among all
forms of organ transprant procedure. corneal transplants
are
the most common human transplant which enjoys a 95%
success rate.6 India has also committed to take part
in global
initiative to reduce avoidable blindness by the year 2020,
vision 2l2l;TheRight to

Sight.T

.

,

The National center for advancement of rural eye care
estimated that blindness in India from 2000 ihrough
2020.
Results obtained from the estimations are, the
number of blind persons in India in 2000 was estimated to be
lg.7
million' the number of persons will be increasing to 31.6 million
in20zo.8 only 14304 eyes were collected in year

20 14'75, whereas target was around 50000 according
to National program for control of Blindness 2014-15. rn
Karnataka target was 5000 whereas only 870 eyes were
collected in year 2014-15(Figures of physical performance
for
the year 2014-15 is as on 23.09.201q.e
There are approximately 0'12 million corneal blind person
in the country and rnany others with visual impai.nent due
to nnmeal

;i"-..-.

f

a--^--,
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major part of the problem lies among young persons in the productive age group who lose their vision due to vitamin
deficiency, malnutrition, injuries and infections, congenital abnormalities and only corneal blindness can be restored by
a corneal transplant which needs eye donation. India is home to 23.50/o of world's blind population out of which 0.9%

is due to corneal blindness.lT
Therefore, there is an trgent need to create awareness among the all concerrred people about the prevei:11.. aspects
corneal blindness and to come forward to pledge their eyes for donation after demise so that comeal
treated.5 Hence,

in the iife

the nursing students were chosen for study

sciences and related professions

with

because they are young, well educated.

blin;:.s

;.ruld

in

be

unc.r,:.:.n ::-:r:_r

access to newspapers, magazines, movies internet and teie',-..-,::,

should well informed about eye donation compared to other groups

of

society and also no enough

knowledge and attitude in nwsing students about eye donation was found in North Karnataka; with this

they are admitted into this research with the objective for assessing their knowledge and attitude towards

,i:-::::

.-::.

backgc;;e1,e

donarrc:

studlng in different colleges in the Belagavi, North Karnataka, India.
Material and Methods:
Study design and period:

A

cross- sectional studywas conducted over a period ofninemonths from February,20l4to October,2014.

Study area:

All

nursing colleges of the Belagavi city

Sample size:

Assuming prevalence of knowledge on eye donation among students to be
rnentioned formula: - n :

Zlpql *

Where, pPrevalence i.e.

50o/o

50Yo

and was calculated by the below

q:100-p:50%

d:

(absolute error)

:

5o/o

(Z= 1.96 at9lYo,nearly 4)

p:

{xJQxJQ/J2

:10000/2s
Total sample (n) = 400 Students
Sampling technique:
Proportionate based random sbmpling technique wEs appliedib select the sample.

Inclusion criteria:

All

rurdergraduate BSc nursing students randomly selected from first to fourth year studying in nursing colleges who

gave written consent

Exclusion criteria:
Those who were absent during data collection period

Ethical clearance:
Institutional Ethics Committee (IEC) of J.N.M.C, KIES, Belagavi

Tool of data collection:
Data was collected using

a pretested and predesigneci

self administered questionnaire.

t
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Statistical analysis:
Data was compiled, checked and rechecked for its completeness and missing item, coded and recoded before entering in

the computer . Data was entered in to the computer based software SPSS-20 and analyzed in the same applying
appropriate statistical tools. Data was interpreted in tabular, graphical and narrative form as per necessary.

To find out the level of knowledge and attitude all the knowledge and attitude related question were compiled with
considering the score of correct answer as 1 and wrong answer as 0. The level of knowledge and attitude scores were

groupedasgood,averageandpoorasstatedbelow:

>Mean+SD=good,Mean+SD=average,<Mean-SD=poor

Results

The age students ranged from

18

to 23 years old with majority of students 10'l (26.75%) were 20 years old, 50(12.5%)

students were 18 years old, 93(23.25%) students were 19 years old, 102(25.5%) students were

2l

years old, 3l(7.75%)

students were 22 years old and 11(4.25%) shrdents were 23 years old. There were only 48 (12%) males and 352(88%)

were females,

Out of 400 students, there.were equal numbers of student in 2nd and 4th year batch i.e. 108 (27%). There were
9l(22.5i%)students studfng in the l't year and 93(23.25%)students were in 3'd year. (Table l)
Table No, 1: Participants by socio-demographic characteristics
Frequency

Percentage (7o)

18

50

t)<

19

93

23.25

20

t07

26.75

2t

102

25.5

22

31

Variables
Age

l7

23

7.75

a)<

Sex

Male

48

t2

Female

?<,

88

First Year

9l

22.75

Second Year

108

27

Third Year

93

)7 )<

Foirth Year

108

27

56

l4

Private college

344

86

Total

400

100

Year

Types ofcollege
Government college

Table No.2: Responses to the questionnaire on eye donation (n=400)

Frequency

Percentage

Heard about organ donation

394

98.5

Heard about eye donation

400

100

302

'7

5.5

234

s

8.5

Responses

Removal ofeye from dead donor within 6 hours
Cornea only donated

Eye donation is done give the vision of blind person

All

age group ofpeople can be donated eye

Willing to donate their
,re

r:-e

eYe
rL- e^-

,l^-ar

380

95

187

46.7 5

257

64.25

98

24.5

InternationalJournaloflnterdisciplinaryandMultidisciplinaryStudies(IJIMS),2015,vol
2,No.g,l7-23

Table No. 2 indicare trrat out of 400 students,
9g.5 %students had heard about or'gan
donation u,here as i00% of them
had heard about eye clonation, but.S-S%knew
that eye can be removed fi.om dead donor within
6 hours rvhereas 5g.5%
ofthe students had correct knowledge about the part
ofeye donated. 95% of the students thought that eye
donation is
done to give vision. Nearly, half of them responded
that eye donation is done by all age group and
more than half
willing to donate their eye, very few of the students
responded that it disfigwes the face of donor.
Figure No.l: Commonest sources of inlbrmation
on eye donation.
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Among 400 participants, 137 (34.25%)participants
said that mass media especially newspaper
was commonest source
of infbrmation tbr eye donation, followed

by television and Health workers 134 (33.5%)
and.45 (11.5%)respectively. It
was found that only28 (7%) pathcipants got
information from eye specialists and from radio
only 3 (l.5yo)participants
got information (Figure l)

Nearly' more than half students (57%)

average knowledge on eye donation, 30%
ofthe students had only good
knowledge on eye donation, similarly 71.s%of
the students had average attitude on eye
donation whereas the numbers
had,

students who had poor and good attitude
were almost equal (table 3).

Table No. 3: Knowledge and attitude
level of respondents on eye donation (n:400)
Variables

Frequency

Percentage (7o)

Knowledge
Poor

<)

Average
Good

57

120

30

Attitude
Pooi

57

Average
Good

l3

228

!6 I

56

14.25

t.7s
t4

7

Discussion

Ntnsing

stutdents can directly communicate
and counsel larger sections

donation movement in India.

rn

of the society that give a push up to the eye

the present study' there was nearly

l:7 male to female ratio (lzyomale gg% female).The
common age group was 20
years old' but a study in Bangalore
showed that almost male to female ratio
in
the nursing course was equal (56.4%
'rnale
and 43'6% female)' A simitar age group (18
to 2l years old) with highest 53.3%were
aged group
old was observed in Bangalore

fn

and. Dehradun studies.r0,

ll

was 19 years

the present study' g8's%had heard
about organ donation andl00% of the participants
had heard about eye donation.
Similar shrdies were conducted showed that
60 -100%of them had heard about organ donation.12-16

Vol 2,
International Journal of Interdisciplinary and Multidisciplinary Stuclies (IJIMS), 2015,

No'8,17-23'

2l

about eye clonation.rTA study
study among nusing students in Bhopal showecl 98% of the total students had hearcl
g1% of students had knowleclge of eye donation.rsA study in South
among 1525 students of North Kolkata showed that
Dehradun, found
that overall 93% ofthe respondents were aware of eye donation.'n A similur study in

A

India showed

Karnataka, showed 96% of
that 95.5%of the students were aware eye donationrr and also same type of study in Hubli,
the students were aware about eye donation.2o

In

(34.25%) followed by television
present study the commonest source of knowledge on eye donation, Newspaper

(33.s%),eye specialist (7%), doctors (3.15%), and health workers (11'25%)'
donation
A study conducted in Tirupati, showed that newspaper (64J5%) was the main soutce of information on eye
(25.25%) which
for majority of students followed by Doctors (60.75%),Television (51.25%) and health workers

are

Malaysia22 nursing students
higher than present study.2lA study conducted among university students in Kuala lumpur,
donation'
in Bongalorero and Auragangabad23 showed Television as a main source of information for eye

In

should be removed from dead
the present study, majority (75.5%) of participants had correct knowledge that eye

donor within 6 hours.

A

correct knowledge that.rT

had
study conducted among the students in Bhopal showed that2l.7o/o of nursing students
A study conducted in North Kolkata, India showed that only 32J% of the participants knew

Dehradun (40.2%) had correct
that the ideal time.rs Similarly short survey in Gwalior district (8.2%)24 and study in
knowledge about eye donation'll

In

similar results were seen in Bhopal,rT
our study (5g.5%) responded that cornea can only be donated for eye donation.
can be donated during
Tirupati,zt,2z studies, but a study in Aurangabad showed that only 5% knew that cornea

Hubli,2o

eye donation.23

give someone vision. similarly, in a study
the present study majority (952o) responded that eye donation is done to
24o/o of the participants.25 A study among
reason for eye donation was doing some good to humanity after death replied
A study conducted in nursing
medical students showed that 44yo of participants said it is a pleasure to help the blind.26
participants thought that eye donation was novel work, pleasure to help the

In

college in Bangalore showed that 85.6Yo

r0'

btind was 77 .5%o and.donated eyes can give vision to blind person said by 7 1'8%participants'
in
In our stady,46.5%o of the participants replied eye donation is done by all age group people- A study conducted

Hubli, Karnataka,

69Yo of

theparticipants believed that there was no age limit for eye donation'2o

required and (24.5%) had agreed
our stndy, majori ty (64.25%) participants willing to donate their eyes whenever
46Yo of the participants
that eye donation can cause disfigurement to donor's face. In most of the shrdies 34.42%to

In

were willing to donate their

eyes.27'

17, 28

A study in South India revealed that

donation can be caused disfigurement to the- face.2e

30Yo

of the subjects thought that

A study coriducted in iertiary hospital in Bhopal

eye

showed that

of the participants.2a Another study in
disfigurement of the face as a result of eye donation was documented by 31.45%
to donate their eyes or had already
nursing college in Dehradun showed thatg2.5%o of the participants were willing
pledge to donate their eyes.rr A study in Hubri found that

32%o

of

the participants had opinion that eye donation

will

eyes after death.2o
cause disfigurement of face and,T8Yoof thern were willing to donate their

l}'d QO%) good knowle dge U7'h (13%)
our study, more than half (57%) btudents had average knowledge; nearly
attitude and number of students who good
had poor knowledge on eye donation. Similarly, more than 213'd hadaverage
In

arrd poor almost similar {14%).

A

level of knowledge was 57o/o which indicates a good
study in Mangalore showed that the mean percentage of overall
Sirnilarly, the mean percentage of overall level of attitude was70'5o/o

level of knowledge regarding eye donation.
which indicates

a good level of attitude regarding eye donation'8

International Journal of Interdisciplinary and Multidisciplinary Studies GfiMS), 2015, Vol 2,No.8,17-23

Conclusion
Better knowledge may ultimately translate into the act of donation. Nurses play very important role in the process

it to save rnany visions of the blind people who are suffering from

eye donation and promote

of

the corneal blindness, for

that the nurses should be equipped with adequate knowledge and positive attitude regarding eye donation. Although,
almost all the shrdent had heard about eye donation; nearly 2/5 of them had good knowledge on proper part of eye
donation. The common source information was newspaper followed by TV. Most of the students were willing to donate

their eye after death by feeling it as a good social. Most of the nursing students had average knowledge on eye donation.
Hence, the present day cuniculum

of the nursing

courses should be revised

in

such

a way that, they get -eood

understanding about eye donation and develop positive attitude to become role model prior to go actual professional

life. It also suggests that a specialty course as 'Transplant Nursing' could be included in B.sc final year nursing in
future.
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Intra-conal cavernous haemangioma orbit
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Orbital cavernous haemangiomas are most frequent intra-conal, intra-orbital primary
tumor in adults. They represent 4% of all orbit tumors and 9-13% of all intracranial
cavernous haemangiomas. Forty-two-year-old female came with complaints of protrusion
of right eye (RE) since 3 months associated with diminution of vision, headache, and eye
ache. Absolute proptometry was 28 mm OD and 20 mm OS. 2 mm of the inferior scleral
show was seen in RE. Axial computed tomography (CT) showed unilaterally, moderately
enhancing, homogeneous, smooth-contoured mass. The patient underwent right lateral
orbitotomy with mass excision under general anesthesia. The histopathological evaluation
proved it to be a cavernous haemangioma. We report a case of intra-orbital, intra-conal
cavernous hemangioma occurring in a 42-year-old female presenting with proptosis. The
tumor was diagnosed on CT and was removed using lateral orbitotomy approach. Patient
had significant improvement in symptoms with the mild deterioration of vision.
Key words: Haemangioma, intra-conal, orbit

INTRODUCTION
Orbital cavernous haemangiomas are the most frequent
intra-conal, intra-orbital primary tumor in adults. They
represent 4% of all orbital tumors and 9-13% of all intracranial cavernous haemangiomas.
Most of these tumors are unilateral and can increase
intra-orbital volume with a resultant mass eﬀect. Visual
acuity or field compromise, diplopia, and extraocular
muscle or pupillary dysfunction can result from
compression of intra-orbital contents. Because they o en
occur in the muscle cone, they usually produce slowly
progressive axial proptosis.

a history of spontaneous remissions and recurrences at
intervals of 15 days. She also complained of diminution
of vision in RE since 2 months that were gradual, painless
and progressive. Headache and eye ache were present
since 2 months. Headache was throbbing, intermi ent
in nature, more during morning hours and associated
with protrusion of eyes. No history diplopia, painful
eye movements, intolerance to heat/cold, palpitations,
previous eye infections, ear nose throat infections.
On ocular examination, the best corrected visual acuity
was 6/60 RE and 6/9 le eye (LE). Pupils were 3 mm in
size, sluggishly reactive to light. Examination of ocular
motility revealed the full range of movements in all
directions of gaze. Colour vision was normal. Absolute

CASE REPORT
A 42-year-old female, came to the ophthalmology
department with complaints of protrusion of right
eye (RE) since 3 months that were insidious in onset,
progressive in nature and painless [Figure 1]. She gave
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Figure 1: Photograph showing axial protrusion of right eye
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proptometry from the lateral orbital rim was 28 mm RE
and 20 mm LE. External examination revealed 2 mm
of the inferior scleral show on the right. Prominent
insertions of horizontal rectus muscles were noted in the
RE. No orbital mass was palpable. Lid lag was present.
Slit-lamp biomicroscopy, applanation tonometry,
automated visual fields, and fundus examination were
normal [Figure 2].

dissection done with it, taking care not to handle
optic nerve [Figures 5-8]. It was removed in two
pieces and was sent for histopathological evaluation
[Figure 9]. Histologically this proved to be a cavernous
haemangioma. Ocular movements and proptosis
returned to normal postoperatively.

1-5 mm axial computed tomography (CT) views of both
orbits, with coronal reconstructions, were obtained
with and without contrast. Unilateral, moderately
enhancing, homogeneous, smooth-contoured mass
was seen [Figure 3]. The right-sided lesion was ovoid,
displaced the globe anteriorly, displaced the optic nerve
nasally measuring around 18.6 mm × 23.4 mm × 12.5
mm [Figure 4].

Cavernous haemangiomas are the most common
benign primary tumor of the orbit in adults.[1] They
are seen more frequently in the female, with a peak
incidence in fifth decade of life. [2] Di Tommaso
postulated that the expression of progesterone
receptors in epithelial cells of orbital cavernous
haemangiomas could explain the high proportion
of female patients.[3] The incidental diagnosis of an
orbital cavernous haemangioma does not necessarily
mandate its removal. Surgical treatment is indicated
only in symptomatic patients.[4]

For the above, patient underwent right lateral orbitotomy
with mass excision under general anesthesia. Mass
was identified medial to lateral rectus and gentle

DISCUSSION

Figure 2: Anterior segment examination of right eye

Figure 3: Axial view of computed tomography showing mass
in muscle cone

Figure 4: Saggital view of computed tomography showing
mass displacing the globe anteriorly

Figure 5: Skin incision extending from tragus through vertex
to 5 cm above the glabella was taken
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Figure 6: Skin reflected, fascia, periosteum and temporalis
muscle dissected

Figure 8: Mass identified and gentle dissection done around it,
taking care not to handle optic nerve. The mass was removed
in two pieces

Painless exophthalmos with a slow onset is the most
frequent clinical sign and often remains initially
unnoticed by the patient. Delayed noticing of proptosis
is probably related to its slow onset and progression.[5]
Motility disorders and compression of the optic nerve
are o en limited to large and apically located lesions.
Acute clinical onset and sudden deterioration of
symptomatology are exceedingly rare because,
commonly, orbital cavernous haemangiomas have no
tendency to cause hemorrhages. [6] While restricted
extraocular motility and proptosis caused by mass
eﬀect usually disappear a er removal of the tumor,
decreased visual acuity and visual field defects are
a result of compression of optic nerve or its vascular
supply, and, therefore, may persist a er a successful
intervention.[7] Imaging studies conducted by CT and
magnetic resonance imaging demonstrate a welldescribed, round to oval mass with mild enhancement
with contrast agents.

Figure 7: Zygomatic bone was sawed above, at the
zygomaticofrontal and below, at the zygomaticomaxillary
sutures. Lateral orbital rim was removed

Figure 9: Excised mass

Management ranges from the periodic observation
for small, asymptomatic lesions to surgical excision
for larger symptomatic tumors. The choice of surgical
approach is determined by the size and location of
the lesion. There are three major types of surgical
approaches to orbital tumors. The anterior approach is
the choice when the lesions are located anterior in the
orbital space or basal to the optic nerve. The transcranial
route is used for all tumors with intracranial extension,
for tumors located in the orbital apex and/or invading
the optic canal, and for tumors located in the deep
medial orbital compartment. The lateral approach
is used for tumors located in the superior, lateral,
or inferior compartment of the orbit. The lateral
orbitotomy, extended to superior orbital fissure and
anterior temporal dura, can provide access to the deep
lateral portion of the muscle cone. Several microsurgical
or endoscopic approaches have been reported in the
literature to approach lesions located in infero-medial
aspects of orbit.[8]
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The most serious complication of orbital cavernous
haemangiomas surgery is blindness as a result of damage
to the optic nerve. It can be related to a direct damage,
traction of the nerve or lesion of its vascular supply. The
optic nerve decompression, in particular for tumors
located in the orbital apex and tight relationship with
the optic nerve, is useful to reduce the intraoperative
traction of the nerve during tumor dissection. A er
tumor removal, the superior and lateral orbital walls
with the orbital rim are fixed in place using titanium
microplates and screws. This reconstruction prevents
enophthalmos and orbital pulsation and assures an
optimal cosmetic result.[4]
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Abstract
Leber's congenital amaurosis (LCA) is one of the most severe forms of retinal dystrophies responsible for
congenital blindness. lt is present in 2-3 out of 100,000 births. Diagnosis of LeA is,rnade
the fotlowing
|

',

system

|

decreased or

LCAis relatively rar€, the frequency
Here in vye are reporting one such rare ca$e were in the

patient presented with ocular symptoms alone

Keywords : Leber's congenital amaurosis, congenital disorder, retinal dystrophy.

electro-relinggram. ln addition to these ocuiar
symptorns, anolher great variety o{ symptoms can
appear sueh as neurodevelopment delay.s, mental

Introduction
Leber's congenital arnaurosis {LeA) is one of the most
severe forms of retinal dystrophies resporrsible for
congenital blindness. lt is present in 2-3 out of 100,000

disability and systemic anomalies.

births and accounts for 10 to 18'/" ol congenital
blindness cases reported by lnstitutes for the Blind,

Case report

A 13 year otd f,emale child presented to the

and 5'/" of all retinal dystrophies. This percentage is
probably high in places where inhabitanis exhibit high

ophthalmology OPD with complaints of progressive
diminution of vision irr bolh eyes since 5 years" On

co nsanguinity indexes.

Many LCA cases presenl as inherent autosomal
recessive pattern. This fact was established by Dr

exarnination visual acuity in right eye was CF 1 meter

_

Alstrom and Olson in 1957. Eorne patients:only exhibit clear:
retinal clystrophy. Nevertheless, others might show

, normal

sluggish

evidence of multisystemic involvenrent, which can
was clear., Patient also had
include renal, cardiac, skeletal and especially central horizontal jerky nystagrnus.
nervous system anomalies. Dr. Leber studietl a great
Fundoscopic examination showed pale optie disc,
many cases in a school for blind children. He
granularity of retinal pigment epithelium with loss ol
concludecl it wds a form of hereditary retinopathy,
ratinal nerve {ibres and pigmentafy changes at tlre
where 25'/"of relatives of affected children presented
macula.
consanguinity. Dr. De Laey. proposed in 1991
cliagnosis of LCA with the foilorvirrg characteristics: With history and clinical examination diagnosis of
Early blindness, Sluggish pupillary reaction, Leber's congenital amaurosis was made^ The patient
nystagmus, Ocular digital signs, decreased or absent
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Abetract
Epidermal cysts are slow- growing, benign tumors that result from proliferation of epidermal cells within a
confined space. Epidermoid cysts of the eyelid typically present during adolescence through adulthood as a
solitary, elevated, round, freely mobile subcutaneous mass with smooth overlying skin. We report a case of a
5O- year- old rnale who presented with chief complains of painless swelling on t5e 1eft upper eyelid since
S years. the tesion was excised completely, and histopathology confirmed,the diagnosis of epidermal
cyst.
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Inlraduction

Flst h/o TB,

eysts

most common

cysts-

vir.al infections orskin infections. Detailed
ocular examination including, slit lamp biomicroscopy
and:fundoseopy was.canled outand was wilhin normal
limits.The right eye examination was normal. There
were no cysts elsewhere:on face, neck and trunk, and
re*t 6i the Syslemie examination r//ere also normal.

which aresfow growing, elevated, round and srnooth,
and filled with keratin. The diagnosis of epidermal cyst Fig
of the tarsal plate is not made very often. Very few
cases of epidermalcysls of thg-tarsalplate have been

reported.
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A 5O-year:o[d male patient presented with a swelling
eyelid sinee 5 years. The
the'size of a pean ut- start6d

of the teft upper

:pain or
trauma,

illness,

a large round swelling,which.was we[],cireumscribe$,
non{ender, non reducible sWelling situated temporally
Srnm &wiy',trom the,lateral,c;nthus ahu z mm,froiii
th e lid margin: It was firm in consistency, 2.Scmx2cm
in size with opening at the palpebralconjunctiva (fig.1)"
There was no past history of any refractive errors. hlo
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ABSTRACT
Cheilitis granulomatosa (CG) is a chronic swelling of the lip due to granulomatous inflammation. It is a rare
inflammatory disorder first described by Miescher in 1945. It is a monosymptomatic form or an incomplete variant of
Melkersson-Rosenthal syndrome. As the etiology remains unknown, treatment of CG is challenging. We present a case
of CG in a 20-year-old male patient presented to us with diffuse swelling of the lower lip of seven years duration. On
examination, there was gross enlargement of his upper-lip. A histopathological specimen from the lower lip showed
non-caseating granulomas. We treated our patient with intralesional triamcinolone acetonide and oral clofazimine.
The present case highlights the importance of thorough clinical examination, history & investigations in the diagnosis
of this lesion as the findings mimic many other granulomatous conditions in dermatology.
Key words: Cheilitis granulomatosa; Upper lip swelling; Melkersson-Rosenthal syndrome

INTRODUCTION
Miescher granulomatous macrocheilitis (cheilitis
granulomatosa) is a mono-symptomatic form of
Melkersson-Rosenthal Syndrome (triad of recurrent
labial and/or recurrent facial edema, relapsing facial
paralysis, and fissured tongue) [1]. The complete
classical presentation of Melkersson-Rosenthal
syndrome is considered to be rare, occurring in only
25 to 40 percent of cases [2]. The condition was
first described by Miescher in 1945 [3]. Orofacial
granulomatosis is a unifying terminology showing
similar clinical features and a broad spectrum of nonnecrotizing granulomatous inflammation in the oral
and facial region [4]. Other entities that need to be
considered in the differential diagnosis of orofacial
granulomatosis include sarcoidosis, Crohn disease, and
infectious disorders (e.g., tuberculosis).

CASE REPORT
A 30-year-old male was brought to our outpatient
department with the chief complaint of gross swelling
and deformity of the upper lip of two years duration.
Initially the swelling over the upper lip was minimal and

gradual progression in nature which was persistent for two
years of after single honey bee bite episode. There was
no significant past history for tuberculosis, crohn disease,
sarcoidosis. On detailed examination, our patient showed
massive enlargement and protuberance of the upper lip
(Fig. 1). The lips were firm and rubbery in consistency
on palpation. No regional lymph gland enlargement was
present. There was no other mucosal abnormality.
The initial investigations revealed a normal complete
blood count. The levels of serum urea and creatinine,
electrolytes, serum proteins and albumin, serum
calcium and serum angiotensin-converting enzyme
were normal. Urine and stool analyses were normal too.
VDRL tests for syphilis were negative. Chest radiograph
was normal. Tuberculin skin test and abdominal
ultrasound was normal.
Histopathological examination of the tissue biopsy
obtained from the mucosal surface of the upper
lip revealed The sections show stratified squamous
epithelium with atrophy at places. The dermis has
focal dense superficial perivascular inflammatory
infiltrate composed of lymphocytes and a few plasma
cells. Occasional epithelioid cells are also seen in the
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present sections. In summary, in appropriate clinical
settings, these histologic findings are suggestive of
granulomatous cheilitis (Figs. 2 and 3).
The patient received systemic steroids 40 mg per day
for 15 days then in tapering doses till next 2 months
along with oral clofazimine 100 mg three times a day
(pre treatment and post treatment Figs. 1 and 4).
Prior to the study, patient gave written consent to the
examination and biopsy after having been informed
about the procedure.

DISCUSSION
Granulomatous cheilitis is clinically characterized by
diffuse and painless swelling of the lips. [5]. When

associated with fissured tongue and facial palsy it
is known as Melkersson-Rosenthal syndrome More
Details [5,6]. Isolated granulomatous cheilitis,
also known as Miescher granulomatous cheilitis, is
sometimes considered a monosymptomatic variant of
Melkersson-Rosenthal syndrome [5]. Histopathological
features consist of epitheloid cell granulomas with
Langhans giant cell in a mononuclear inflammatory
background [7].
Cheilitis granulomatosa is considered a form fruste
of Melkersson-Rosenthal syndrome. The cause is not
known in the majority of the cases. But there may be
genetic predisposition with increased incidence in
siblings [8]. A few cases represent localized form of
sarcoidosis or extraintestinal manifestation of Crohns
disease [9,10]. Infective agents implicated in the
etiology of granulomatous cheilitis are Toxoplasma

Figure 1: Massive enlargement and protuberance of the upper lip.
Figure 3: The dermis showing dense superficial perivascular
inflammatory infiltrate composed of lymphocytes and a few plasma
cells with few epitheloid cells.(H &E stain at 40x magnification).

Figure 2: Epidermis showing stratified squamous epithelium with
atrophy at places. The dermis has focal dense superficial perivascular
inflammatory infiltrate composed of lymphocytes and a few plasma
cells. Occasional epithelioid cells are present. (H &E stain at 10x
magnification).

Figure 4: Post treatment photograph.
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gondii, Treponema pallidum, Mycobacterium
tuberculosis, Mycobacterium leprae, Herpes simplex
and Borrelia burgdorferi [8].
Cheilitis granulomatosa usually presents with recurrent
and episodic swelling of the upper lip (common),
which subsides in a matter of a few hours. Hence
it is commonly mistaken for angioedema without
undergoing for thorough investigations for patient.
Gradually, the frequency of painless lip swelling
increases and leads to a more persistent and firm
swelling of both lips. Compression of lymphatics by
the enlarging granulomas leads to an aggravation of
swelling.
The differential diagnosis of acquired swelling of
the lips are as following Acute causes – trauma,
insect bite reaction, angioedema, anaphylaxis, drug
reaction, erythema multiforme, urticaria. And chronic
causes - Cheilitis granulomatosa, Sarcoidosis, Crohn
disease, Melkersson-Rosenthal syndrome, Leprosy,
Leishmaniasis, Syphilis, Tuberculosis, Rhinoscleroma,
Malignancy, Actinic cheilitis, Cheilitis glandularis,
Acromegaly, Amyloidosis, Cl esterase deficiency, foreign
body granuloma.
Diagnosis of cheilitis granulomatosa relies on the
typical history, clinical features and supportive evidence
of non-caseating granulomas on histopathology.
Two types of histology have been described for
cheilitis granulomatosa (i) the sarcoid type with noncaseating granuloma consisting of epithelioid cells
(histiocytes), lymphocytes, plasma cells, macrophages,
and diffuse edema within the interstitial connective
tissue and the (ii) lymphedematous type showing
lymphatic distension, lymphedema, and plasma cell
infiltration [11]. Our patient had the sarcoidal type
of granulomatous inflammation present in the upper
and mid dermis with edema, which corresponded
to the massive swelling of his lower lip. However, no
perilymphatic pathology was seen on pathology.
Treatment of cheilitis granulomatosa is a challenge
for dermatologist. There are many drugs, which
are reported to be useful in the management of
cheilitis granulomatosa. Intralesional triamcinolone
acetonide with lignocaine 2 percent is the first
line of treatment for cheilitis granulomatosa [12].
Intralesional triamcinolone acetonide (10-20 mg/ml) in
the volume of 1.0-1.5 ml into each side of the lip leads
to prompt resolution of inflammatory granulomas.
However, the response to intralesional steroid is of

short duration and requires frequent painful injections.
Other drugs that have been successfully used in cheilitis
granulomatosa include dapsone, clofazimine [13],
metronidazole [14], and roxithromycin [15]. Because
of a similar pathogenesis of cheilitis granulomatosa and
Crohn disease, the TNF antagonist (infliximab) has
been reported to be successful in the management of
cheilitis granulomatosa [16]. Owing to similar clinical
and pathological features of cheilitis granulomatosa
and sarcoidosis, hydroxychloroquine might prove
useful in the treatment of cheilitis granulomatosa [17].
Treatment resistant and disfiguring cases of cheilitis
granulomatosa need surgical intervention in the form
of surgical reduction and cheiloplastic procedures with
adjuvant intralesional steroid injection to prevent
relapse [18,19].

CONCLUSION
We have presented a case of cheilitis granulomatosa
(Miescher granulomatous macrocheilitis) secondary
to honey bee bite and patient showed remarkable
improvement with systemic steroids and clofazamine.

CONSENT
The examination of the patient was conducted
according to the Declaration of Helsinki principles.
Written informed consent was obtained from the
patient for publication of this article.
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ABSTRACT
Background: About 25–45% of patients of chronic urticaria (CU) have been stated to have histamine releasing
autoantibodies in their blood. The term autoimmune urticaria is increasingly being accepted for this subgroup
of patients. Review of the literature suggests high autologous serum skin test (ASST) positivity and presence of
antithyroid microsomal antibodies in patients with autoimmune urticaria. Aims: To study prevalence of ASST
positivity and antithyroid microsomal antibodies in chronic “idiopathic” urticaria and to study the correlation
between the two parameters. Methods: All patients of chronic idiopathic urticaria satisfying inclusion/exclusion
criteria were enrolled in the study after written informed consent. Patients of CU secondary to infections and
infestations, physical urticaria including dermatographism, mastocytosis, urticarial vasculitis and those on
treatment with immunosuppressive drugs for urticaria were excluded from the study. In all of these patients,
complete blood count; ASST, serum T3/T4/thyroid stimulating hormone levels, antithyroid microsomal
antibody (AMA) levels were done. Statistical analysis was done by Chi‑square test, Fisher exact test and
Kappa statistics. Results: Study included 24 males and 26 females with mean age of 39.54 years. Majority of
patients belonged to 20–40 years of age. Females showed more ASST positivity. A total of 12 out of 50 (24%)
patients showed positive ASST. A total of four out of 12 (33.33%) had positive ASST and raised AMA levels.
Conclusion: Only 25% of patients of chronic idiopathic urticaria had positive ASST. ASST and AMA levels
were positively correlated in our study. Further studies are required to authenticate this association.
Key words: Autologous serum skin test, antithyroid microsomal antibody, chronic urticaria ,
chronic autoimmune urticaria
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Urticaria is a common immunological disorder
in dermatology practice that is characterized
by pruritic erythematous edematous
plaques (hives or wheals), with individual lesions
lasting <24–48 h. There is now strong evidence
that up to 30% of so‑called chronic “idiopathic”
urticaria is of autoimmune origin. Sera of 30‑60%
of patients with chronic “idiopathic” (ordinary)
urticaria have been shown to cause a wheal,
probably due to histamine, when injected
intradermally into the patient’s skin (autologous
serum skin test [ASST]).[1]
ASST detects autoimmune urticaria. It has
been suggested that chronic autoimmune
urticaria (CAU) in some patients may be
associated with systemic autoimmune disorders,
commonly Hashimoto’s thyroiditis. [2‑5] It may

thus be hypothesized that a positive ASST in
CAU may be associated with the presence of
antithyroid microsomal antibodies (AMA) in the
serum. The current study is aimed at establishing
such an association.

METHODS
The cross‑sectional study included 50 patients of
chronic urticaria (CU) attending the dermatology
outpatient department of a tertiary care hospital
and a referral center over a period of two years
from December 2008 to November 2010. Written
informed consent was obtained from all patients.
The study protocol, patient information sheet and
consent form were approved by the Institutional
Ethics Committee.
A detailed history and clinical examination was
recorded for each patient. Patients of chronic
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idiopathic urticaria were identified based on history, examination
and routine laboratory investigations. Investigations included
complete blood count, stool examination, urine microscopy etc.,
to rule out possible causes of urticaria. Patients having acute
urticaria (<6 weeks), physical urticaria including symptomatic
dermographism (mechanical urticaria), solar urticaria, cold
urticaria, pressure urticaria, cholinergic urticaria, contact
urticaria syndromes, urticaria pigmentosa (mastocytosis),
urticarial vasculitis, and those on immunosuppressives during
the last four weeks were excluded form the study. All patients
who were identified as chronic idiopathic urticaria were further
subjected to the following investigations: ASST, serum thyroid
stimulating hormone (TSH) and serum anti‑thyroid peroxidase
or antithyroid microsomal antibodies (AMA).
A test was defined as positive when the diameter of the wheal
at the serum injected site was 1.5 mm greater than that of the
wheal bleb at the saline injected site [Figure 1].
Serum TSH was done by IRMA, DPC kit Inc. USA TM .
Normal levels of serum TSH range from 0.46 uIU/ml to
5 uIU/ml. Serum AMA was estimated by Chemilumniscence
Immunoassay (Aculite CLIA®, Monbind Incorporation™, USA).
Normal levels range upto 40 IU/ml.

of 50) had thyroid autoimmunity as evaluated by serum AMA.
Thyroid autoimmunity was common in females (80%). A total
of four patients of 12 (33.33%) had positive ASST and raised
AMA levels. Only 24% of patients of chronic idiopathic urticaria
had positive ASST [Figure 2 and Table 1]. In our study that
ASST positivity is significantly associated with thyroid disease
with sensitivity of 83.33% and specificity of 84.09%. The
correlation between ASST and AMA was found to be statistically
significant (P < 0.002, Kappa statistics) with sensitivity and
specificity of ASST in AMA positive patients being 80% and
82.22% respectively. CU associated with thyroid autoimmunity
was found to be severe as compared to nonthyroid patients
as assessed by urticaria activity score. Some of the important
gender differences with regard to various parameters of urticaria
are depicted in Tables 2 and 3.

DISCUSSION
This study correlated ASST and antithyroid microsomal
antibodies the serum of patients with chronic idiopathic urticaria
in which 50 patients of chronic “idiopathic” urticaria were

Table 1: Laboratory profile of chronic urticaria patients
with thyroid diseases viz. non‑thyroid disease
Thyroid disease
(n=6) (%)

Non‑thyroid disease
(n=44) (%)

Present

1 (16.66)

5 (11.36)

Absent

5 (83.33)

39 (88.63)

Fisher’s exact test, a nonparametric test, and Kappa statistic
was applied to qualitative data. P < 0.05 was considered to be
statistically significant. Sensitivity and specificity analysis was
done whenever required.

Eosinophilia

RESULTS

ASST

A total of 50 patients of chronic idiopathic urticaria including
24 males and 26 females were enrolled in the study. Majority
of patients included in the study belonged to the 20‑30 years
age group. The mean age of presentation was 35.54 years.

Positive

5 (83.33)

7 (15.90)

Negative

1 (16.66)

37 (84.09)

AMA
Positive

4 (66.66)

1 (2.27)

Negative

2 (33.33)

43 (97.72)

ASST: Autologous serum skin test, AMA: Antithyroid microsomal antibody

A total of 24% subjects (12 out of the 50) of chronic idiopathic
urticaria showed positive ASST. Females showed more ASST
positivity (7 out of the 12, 58.33%). Only 10% patients (5 out

Figure 1: Autologous serum skin test and anti-microsomal antibody
in urticaria patients
Indian Dermatology Online Journal - July-August 2015 - Volume 6 - Issue 4

Figure 2: Photograph showing positive autologous serum skin test
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enrolled over a period of two years at a tertiary care hospital
and referral centre in central India.
Mean age of the patients in our study was 35.94 years. Other
studies on CU also showed similar age distribution. Mean age
was 34 years in a study by Mamatha et al.[6] whereas it was
45 years in a study by Sabroe et al.[7] Almost 64% patients were
in 2nd and 3rd decade of life compared to with 14/34 (50%) in a
study by Mamatha et al.[6]
In our study, CU was present in 26 females and 24 males. Out
of 12 patients who were ASST positive, 7 females were ASST
positive (58.33%) [Table 3]. Mamatha et al.[6] in their study
noted that 18 out of the 34 ASST‑positive patients (52.94%)
were females. Nettis et al.[8] in their study found no significant
differences between female (41.25%) and male (40.91%)
patients who were ASST positive. The findings in our study are
comparable with those of the above mentioned studies. Higher
prevalence noted in females is probably because women have
a higher prevalence of autoimmune diseases.[9]
We screened 50 consecutive patients of CU for this study of
which 12 patients exhibited positive ASST reactions (24%). This
figure is nearly similar to that observed by Godse (26.67%), who
also found that ASST positivity was less than that reported in
the western literature.[10] Our figure is lower than that reported
by Bajaj et al.[11] (49.5%), Mamatha et al.[6] (34%), Nettis
et al.[8] (41.2%) and O’Donnell et al.[12] (60%).

Table 2: Clinical profile of chronic urticaria in males
and females
Male
Female
Total
(n=24) (%) (n=26) (%) (n=50) (%)
Duration of symptoms (year)
0-1

18 (75)

18 (69.23)

36 (72)

1-2

3 (12.5)

5 (19.23)

8 (16)

2-3

1 (4.16)

1 (3.84)

2 (4)

3-4

1 (4.16)

2 (7.69)

3 (6)

4-5

1 (4.16)

0

1 (2)

0‑12

20 (83.33)

20 (76.92)

40 (80)

12-24

4 (16.66)

6 (23.07)

10 (20)

1‑2

4 (16.66)

5 (19.23)

9 (18)

3‑4

8 (33.33)

5 (19.23)

13 (26)

5‑6

8 (33.33)

10 (38.46)

18 (36)

7‑8

4 (16.66)

5 (19.23)

9 (18)

9‑10

0

1 (3.84)

1 (2)

Grade 0 ‑ < 10 small wheals

1 (4.16)

1 (3.86)

2 (4)

Grade 1 ‑ 10‑50 small
wheals or <10 large wheals

15 (62.5)

13 (50)

28 (56)

Grade 2 ‑ >50 small wheals
or 10‑50 large wheals

8 (33.33)

12 (46.15)

20 (40)

Grade 3 ‑ Almost the whole
body is covered

0

0

0

Duration of persistence of
wheals (hours)

Urticarial episodes per week

Urticaria activity score

Severity of itching

Autologous serum skin test has a sensitivity of approximately
70% and a specificity of 80%. It may be used as a reasonably
predictive clinical test to indicate the presence of functional
circulating autoantibodies.[7]
The mean duration of disease in all patients of chronic idiopathic
urticaria was 13.32 ± 13.95 SD months. Mean duration of
disease in ASST positive patients was 19.16 ± 18.94 SD
months while the mean duration in ASST negative patients
was 11.47 ± 11.68 SD months. The study by Mamatha et al.[6]
showed contrasting findings in which the mean durations of
ASST positive and ASST negative urticaria was 12 and
15 months respectively. However the findings in our study were
comparable with Sabroe et al. and Bajaj et al. (2.5 years).[11] This
states the fact that mean duration of the disease is relatively
more in ASST positive patients of urticaria. Thus ASST could
be used as a pointer towards chronicity of urticaria. However,
more studies would be required to authenticate this observation.
In our study 18/50 (36%) [Table 2] had daily attacks of urticaria
whereas in the study by Mamatha et al.[6] 24/34 (70.58%) with
positive ASST had almost daily attacks.

Grade 0 – None

0

0

0

Grade 1 – Mild

6 (25)

5 (19.23)

11 (22)

Grade 2–Moderate

7 (29.16)

6 (23.07)

13 (26)

Grade 3 – Severe

11 (45.83)

15 (57.69)

26 (52)

Table 3: Laboratory profile of chronic urticaria in
males and females
Male
Female
Total
(n=24) (%) (n=26) (%) (n=50) (%)
Eosinophilia
Present

4 (16.67)

2 (7.69)

6 (12)

Absent

20 (83.33)

24 (92.30)

44 (88)

ASST
Positive

5 (20.83)

7 (26.92)

12 (24)

Negative

19 (79.16)

19 (73.07)

38 (76)

Symptomatic thyroid disease
Asymptomatic thyroid disease

0

3 (11.53)

3 (6)

24 (100)

23 (88.46)

47 (94)

AMA
Positive

1 (4.16)

4 (15.38)

5 (10)

Negative

23 (95.83)

22 (84.61)

45 (90)

ASST: Autologous serum skin test, AMA: Antithyroid microsomal antibody

In the present study, we found that the proportion of patients
with urticaria activity score of 2 (UAS‑2) that is, 50 small
wheals or 10–50 large wheals is higher in patients with
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thyroid autoimmunity (83.33%) as compared to nonthyroid
patients (25%) [Table 4]. This observation was statistically
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Table 4: Clinical profile of chronic urticaria patients
with thyroid diseases viz. non‑thyroid disease
Thyroid
disease
(n=6) (%)

Non‑thyroid
disease
(n=44) (%)

0-1

3 (50)

35 (79.54)

1-2

2 (33.33)

4 (9.09)

2-3

1 (16.66)

1 (2.27)

3-4

0

3 (6.81)

4-5

0

1 (2.27)

Duration of symptoms (year)

Duration of persistence of wheals (hours)
0‑12

5 (83.33)

34 (77.27)

12-24

1 (16.66)

10 (22.72)

1‑5

4 (66.66)

30 (68.18)

6-10

2 (33.33)

14 (31.81)

0

1 (2.27)

Grade 1 ‑ 10‑50 Small wheals or
<10 large wheals

1 (16.66)

32 (72.72)

Grade 2 ‑ >50 Small wheals or
10‑50 large wheals

5 (83.33)

11 (25)

0

0

0

12 (27.27)

Urticarial episodes per week

Urticaria activity score
Grade 0 ‑ <10 small wheals

Grade 3 ‑ Almost the whole body
is covered
Severity of itching
Grade 1 - Mild
Grade 2 - Moderate

2 (33.33)

9 (20.45)

Grade 3 - Severe

4 (66.66)

23 (52.27)

significant (P < 0.002, Kappa statistics). It can be inferred from
our study that CU associated with thyroid autoimmunity can be
more severe as assessed by urticaria activity score. However
it has been observed that the patients with autoimmune CU
generally had more severe symptoms than those with idiopathic
CU.[13] Few studies have been done to evaluate the relationship
of severity of urticaria with thyroid autoimmunity. A study
done by Aamir et al.[14] in 2008 showed that the frequencies of
antithyroid antibodies was significantly higher in patients with
CU than in healthy subjects.
Our study showed that only five out of 50 urticaria patients had
thyroid autoimmunity (12%) with high AMA positivity (80%).
Leznoff and Sussman [5] reported 90 of 624 urticaria
patients (14.4%) had AMA positivity. In another study done
recently, Turktas et al.[15] explored the association of CU or
angioedema with thyroid autoimmunity by measuring thyroid
function tests and thyroid autoantibodies in 94 patients with
CU or angioedema with 80 age and sex matched healthy
volunteers. Eleven patients (11.7%) were found to have
thyroglobulin antibodies and nine patients (9.57%) antithyroid
microsomal antibodies in the CU and/or angioedema group,
findings closely similar to ours. However, Turktas et al.
Indian Dermatology Online Journal - July-August 2015 - Volume 6 - Issue 4

attempted to find autoimmunity by estimating thyroglobulin
antibodies. We could not estimate thyroglobulin antibodies
due to cost constraints.
In present study, we observed that ASST positivity is present
in 5 out of 6 (83.33%) patients with thyroid autoimmunity as
compared to 7 out of 44 (15.90%) in patients with nonthyroid
diseases (P < 0.002, significant ‑ Kappa statistics). Thus it
is observed in our study that ASST positivity is significantly
associated with thyroid disease. Sensitivity‑specificity analysis
of ASST positivity and thyroid disease has revealed high
sensitivity of 83.33% and specificity of 84.09%.
We found that AMA positivity is present in 4 out of 6 (66.66%)
patients with thyroid autoimmunity as compared to 1 out of
44 (2.27%) patients with nonthyroid diseases (P < 0.002, Kappa
statistics). This emphasizes the fact that AMA has sensitivity
of 66.66% and specificity of 97.72% for the detection of thyroid
autoimmunity.
In the present study, we correlated relationship of ASST with
AMA in patients of CU. Out of 12 ASST positive patients, four
patients (33.33%) had both ASST and AMA positivity. Similarly
37 patients of CU had both ASST and AMA negativity. Thus
the correlation between ASST and AMA was found to be
statistically significant (P < 0.002, Kappa statistics). Sensitivity
of ASST in AMA positive patients was 80% and specificity was
82.22%. In our study, this significantly establishes the fact that
ASST is capable of detecting thyroid autoimmunity (as routinely
done by serum AMA estimation). Ours was the only second
study after Bakos and Hillander[16] who evaluated usefulness
of ASST in detection of thyroid autoimmunity. More such
studies would be required to confirm our observations. This
is important because ASST can be employed as a simple and
cost‑effective tool for the diagnosis of CAU associated with
thyroid autoimmunity.
In our study it was observed that ASST is capable of identifying
the subset of CAU from the so called chronic “idiopathic”
urticaria. More such studies would be required to confirm
our observations. Similarly, apart from thyroid autoimmunity,
association of ASST in other autoimmune diseases such as
Addison’s disease, diabetes mellitus, pernicious anemia and
vitiligo needs to be assessed by further studies. This will help
in evaluating usefulness of ASST in the detection of CAU from
chronic idiopathic urticaria.
In summary, the correlation between ASST and AMA was found
to be statistically significant with sensitivity and specificity of ASST
in AMA positive patients being 80% and 82.22% respectively.
Our study suggests that ASST is capable of detecting thyroid
autoimmunity (as routinely done by serum AMA estimation).
ASST can be employed as a simple and cost‑effective tool for
the diagnosis of CAU associated with thyroid autoimmunity. Our

251

[Downloaded free from http://www.idoj.in on Saturday, November 7, 2020, IP: 182.48.231.222]

Lunge, et al.: Correlation of AMA and ASST in chronic idiopathic urticarial

study has a few limitations. Serum thyroglublin antibodies were
not estimated. Similarly antibodies for the diagnosis of other
autoimmune diseases were not estimated. The advantage of
ASST is that it is a simple and easy test to detect autoimmune
urticaria in the resource‑poor settings. In our study we concluded
that ASST positivity is significantly associated with thyroid
disease. CU associated with thyroid autoimmunity is more severe
as compared that in nonthyroid patients.
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Abstact
Lichen planus (LP) is a chronic inflammatory
and immune mediated disease that
affects the skin, nails, hair,
and mucous membranes' Lichen planus
most commonly involves the flexor
surfaces of the extremities and
presents as small itchy violaceous
papules in middle-aged adults.
The tesions are typically bilateral
and relatively
symmetric' Linear lichen planus (LP)
is one of the rare variants of disease.
we
report
here a case of rinear Lp
who presented himself in the out-patient
clinic with multiple vioraceous papures
and
praques
which coaresced
in a linear fashion over the left side
of chest extending from mid sternal
area to left upper arm.
Key word : Lichen planus, linear

lntroduction
Lichen planus is an acquired inflammatory
condition
of the skin, mucous membranes
and nails. Cutaneous
lichen planus (clp) most commonry
invorves the frexor
sudaces of the extremities and presents
as

small itchy
violaceous papures in middre-aged
adurts. ,,pruritic,
Purple, Polygonal, planar, papules,
and plaques,,are
the traditional 6,,p's', of Lp
[1], Lp (Greek.,Leichen,,=
tree moss, Latin ,,planug,'

= fla't, even) was first

rare manifestation of this disease
and occurs in less
than0.2y"of all patients
[2]

Case Report

A

27-year-otO male reported to the
outpatient
department of dermat6logy with
6 months complaints
of linear violaceous colored papules to ptaques
extending from left mid sternalarea
to the upper arm

with intense itching. He had no constitutional

symptoms. AII his family members
explained in 1869 by Dr. Wilson as
were in good
an inflammatory
. disorder of the stratified squamous epithelia with an health. His general condition was well. His temperlture
' unknown etiology.[2] primarily
was 98.6"C, respiratory rate 1Blmin,
lt
blood pressure
affects adults, usually
was 120/BA mmHg and pulse was gO/min.
between B0 and 60 years of age,
On
without gender
examination of skin] there were multifle
predominance. The exact incidence
violace-ous
and prevalence
papules, some of which coalesced
of this disease is unknown, but it is thought
to form plaques
to affect
arranged in linearfashion with scales
less than 1% of thegenerat population
and excorialions
10. i+ to O.BO%)
ertending
from
left
Lichen
mid
planus
sternalarea
{21.
to the upper arm
is a polygenic disorder, but
(Figures 1). The mucous membrane,
sometimes it may show a segmental
hair and nails
distribution,as a
were spar.ed. Values of all routine
result of postzygotic mutation at an
laboratory
acditional
examination were within the normal
predisposing gene locus. The
range.
loss of heterozygosity
Histopathological examination from
rnay occur from a mutation, deletior
the
lesional
skin
or DNA

recombination, leading to the formation
of a
keratinocyte clone that is more susceptible
to

development of the disease. Linear lichen
ptanus is a

I

A*,.u, H Lifeline, XXIX, 2015

revealed hyperkeratosis with beaded
hypergranulosis,

irregular rete ridges with saw tooth
appeaiance and

vacuolar degeneration of basal layers
in the epidermis.

Melanin incontinence and band like lymphocytic
infiltrate were present in the upper dermis with some
diagnostic colloid bodies. He was treated intramuscular
triamcinolone acetonide 40 mg stat and monthly for 2

months and tab loratadine subject to itching. Topical
clobetasol propionate ointment was applied twice a
day. The patient started to respond two weeks later
with flattening of lesion and decrease in itching.

Discussion

The main differential diagnoses for linear lrchen

planus

classi{ied according to origin: congenital or acquired
t6l

Congenital

Acquired

- Linear psoriasis
- Pigmentary incontinencers - Linear lichen planus
- Goltz syndrome
- Linear lupus
erythematosus

Lichen planus (Lp) has certain clinical variants
including hypertrophic, follicular, linear, actinic,

linear
verrucous epidermal
nevus (ILVEN)

pigrnentosus, annular, atrophic, erosive, bullous and

A zosteriform pattern has been described and linear

guttate principally involving skin and mucous
membranes. Small linear lesions caused by Koebner,s
phenomenon often occur in classic Lp Linear lesions

as a Koebner effect are frequenily found in Lp but
isolated long, narrow, linear lesions which may extend

the whole length of the limb are rare.[3] lt may be
zosteriform and follows the lines of Blaschko.[4]
Although it is common in children but is-also seen in
adults.[S] lts pathogenesis is unknown but certainly
has an immunological basis. Cell-mediated immunity
seerns to play a critical role in the development of Lp.
Lesions tend to be paputar with hyperkeratosis or

simple hyperpigmentation often with skip lesions.
Other areas as nails, mucous membranes or hair may
be affected in classic Lp.

- lnflammatory

- Linear lichen nitidus
_

Lichen striatus

_ Btaschkitis

LP may develop at the site of herpes zoster.[7] lsolated

Iinear lesions, usually made-up of small papules in
cicse apposition, sometimes becoming confluent are
rare; they are m6re common in childhood.[B] Linear
LP lesions are usually only a few centimeters in length,

but long, narrow linear lesions extending the whole
length of a limb may occur. Such cases may overlap
with epidermalneviand the term lichenoid epiciermal
nevus has been intrbduced.[3] Multiple linear Lp lesions
following the lines of Blaschko have been reported[S,9]

and multiple linear Lp was documented in an HIV
patient.[10] The histology of linear Lp is characteristic
and enables distinction from other linear dermatoses
such as lichen striatus, linear nevi and linear psoriasis.

The treatment modalities for linear lichen planus are
similar to those of the classic Lp or other variants.
However there are some recalcitrant forms which are
very difficult to treat. The first line of treatment of any
form of LP is still high potent topical corticosteroid or

systemic corticosteroid as prednisolone. Alternative

Figure 1. linear distribution of violaceous papules
S/o lichen planus.

therapies include topical and systemic retinoids,
griseofulvin and cyclosporine. Other modalities
like
PUVA, thalidomide, mycophenolate mofetil, low.

Our patient had a typical history and clinical

molecular weight heparin and iontophoresis have also
been reported to be effective.

appearance regarding lichen planus. The linear pattern
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ABSTRACT
Livedo reticularis (LR) is a cutaneous physical sign characterized by transient or persistent, blotchy, reddish‑blue
to purple, net‑like cyanotic pattern. LR is a benign disorder affecting mainly middle‑aged females, whereas
livedo racemosa (LRC) is pathologic, commonly associated with antiphospholipid antibody syndrome. This
article aims to review the causes of LR and LRC along with the evaluation and management.
Key words: Antiphospholipid antibody syndrome, livedo racemosa, livedo reticularis
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Hebra first used the term livedo more than a
century ago, to describe a violet skin discoloration
caused by an abnormality of the local blood
circulation.[1] Livedo reticularis (LR) is a cutaneous
physical sign characterized by transient or
persistent, blotchy, reddish‑blue to purple,
net‑like cyanotic pattern. LR is a manifestation
of cutaneous blood flow disturbance that may
occur in a variety of physiologic and pathologic
states. They may be benign, as in physiologic
cutis marmorata of infancy, or serious, as in the
vasculitis of lupus erythematosus. To understand
the spectrum of diseases associated with LR, it
is necessary to rationally evaluate patients who
present with this distinctive net‑like vascular
pattern in the skin. This article aims to review the
conditions associated with LR and the concepts
relating to its pathogenesis.
Ehrmann in 1907 distinguished two different
patterns of livedo: The physiological LR and
the pathological livedo racemosa (LRC).[2] The
livid rings in both forms are caused by reduced
blood flow and lowered oxygen tension at the
peripheries of the skin segments.[3,4]

Livedo reticularis and livedo racemosa
The distinction between LRC and LR is a newer
concept and is not present in most of the older
literature. LR is a benign, primary disorder that
affects young to middle‑aged females. The livid
conical discoloration is symmetric, reversible, and

© 2015 Indian Dermatology Online Journal | Published by Wolters Kluwer - Medknow

uniform [Figure 1]. Although LRC is a secondary
disorder, it is pathologic and permanent. The livid
conical discoloration is symmetric, irreversible,
and “broken” [Figure 2]. Antiphospholipid
antibody testing should be obtained in all patients
presenting with LRC.[5]

Epidemiology
LRC is the most common dermatologic
presentation in patients with antiphospholipid
syndrome (APS), presenting in 25% of patients
with primary APS and in 70% of patients with
SLE‑associated APS.[6]

Physiologic microanatomy
To explain the livedo pattern on physiologic
grounds, Renault (1883) and later Unna (1896)
and Spalteholz (1927)[1,7] postulated that the
cutaneous vasculature consists of a series
of 1–3 cm cones, with the apex of each cone
deep in the dermis at the site of an ascending
arteriole. They proposed that at the margins
of each cone, the density of the arterial bed is
diminished, but the superficial venous plexus is
more prominent. More recently, careful clinical
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
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Figure 2: Livedo racemosa

lead to increased production of procoagulant substances
such as tissue factor, plasminogen activator inhibitor 1, and
endothelin. Increased tissue factor expression on endothelial
cells induced by APL could be responsible, in part, for
hypercoagulability and explains the thrombosis in both arterial
and venous circulation that characterizes APS.
Amantadine has been reported to cause LR due to
catecholamine-provoked arteriolar vasospasm.[5]
Livedoid vasculopathy is a rare ulcerative subtype of
LRC due to fibrinolytic abnormalities and microcirculatory
thrombosis.
Figure 1: Livedo reticularis

observation, including the use of capillary microscopy and
skin temperature recordings,[1] have supported this view of
cutaneous vascular microanatomy. Assuming this model,
any physiological or pathological process that impedes
blood flow to the skin could produce an increased proportion
of deoxygenated hemoglobin and thereby resulting in
prominent livid coloration in the predominantly venous areas
at the margins of the cones. Many processes can result in
diminished blood flow and can potentially produce LR. The
etiopathogenesis of LR associated with certain diseases
such as cutis marmorata telangiectatica congenita (CMTC),
hypothyroidism, and the idiopathic varieties of LR is however
not clear.
[7]

Physiologic arteriolar vasospasm produces reversible
cutaneous discoloration of LR. The LR can occur as a
physiological response to cold exposure, when it is known as
cutis marmorata, or the skin color changes may be unrelated
to ambient temperature. Protracted arteriolar vasospasm,
thrombosis, and/or hyperviscosity causes the pathologic skin
changes of LRC. Venodilatation of the venous plexus may be
triggered by hypoxia or autonomic dysfunction.
A role for the endothelial cells has also been suggested in
the subset of patients of APS with LRC. The interaction of
APL antibodies with endothelial cells could induce LRC and
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LR preceded the onset of repeated attacks of pancreatitis in
a patient with chronic pancreatitis.[8] Other conditions that are
associated with LR include primary fibromyalgia and congenital
hypogammaglobulinemia.[9,10]

LIVEDO RETICULARIS
LR may be differentiated into four distinct entities based
on duration of the livedo pattern and its association with
ambient temperature: Physiological, primary, idiopathic, and
amantadine-induced LR.[3,11]
Physiologic LR, also known as cutis marmorata, mainly seen
in young women, occurs commonly on the legs on exposure
to cold temperature, with slow resolution on rewarming. An
impairment of blood flow in cutaneous vessels causes the
mottling of LR related to the vascular anatomy of normal skin.
Primary LR also has a fluctuant course, but differs from cutis
marmorata in that changes in skin color are unrelated to
ambient temperature.[11]
Idiopathic type is a persistent and unresolving form of LR.[11]
The diagnosis is reached when no other pathological signs
except LR are found. It rarely represents the early stage of
APS or Sneddon’s syndrome.
Indian Dermatology Online Journal - September-October 2015 - Volume 6 - Issue 5
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LIVEDO RACEMOSA
LRC is characterized by a striking violaceous net‑like pattern
of the skin similar to LR, but it differs by its location (more
generalized and widespread, noninfiltrated, found on the
limbs, trunk, and buttocks), its shape (irregular, broken,
circular segments), and its biopsy results.[3,4,12] LRC is the
classical sign of Sneddon’s syndrome, but also seen in other
disorders such as livedoid vasculopathy, APS, systemic
lupus erythematosus (SLE) with or without APS essential
thrombocythemia, thromboangiitis‑obliterans, polycythemia
vera, and polyarteritis nodosa. Ehrmann described that LRC
was associated with a number of pathological conditions,
compared with the physiological LR. The dermatology
literature includes a number of pathologic conditions in the
differential diagnosis of LR. Hence it is inferred that although
the differential diagnosis of these two forms of livedo may be
similar and overlapping, only APS has been associated with
LRC.[13]
Cutis marmorata is the common cause of LR in infants followed
by CMTC and transplacental transient vasculitis.[11]
The list of the abnormalities associated with CMTC are
presented in Algorithm 1.[11]

Etiology of livedo reticularis/livedo racemosa
The list of the conditions associated with LR are presented in
Algorithm 2.[11]

Hematologic/hypercoagulable antiphospholipid
syndrome
The antiphospholipid syndrome is strictly defined as the
presence of lupus anticoagulant antibodies or anticardiolipin
antibodies and either vascular thrombosis or specific pregnancy

complications.[14] There are numerous other antiphospholipid
antibodies that may be associated with the clinical findings
of the antiphospholipid syndrome, but are not included in the
diagnostic criteria. The antiphospholipid syndrome is further
subdivided into primary cases not associated with other
diseases, and secondary cases associated with other diseases,
most commonly systemic lupus erythematosus (SLE) other
connective tissue diseases, drugs, and malignancy.[14]
LR has been found to have a statistically significant association
with the presence of antiphospholipid antibodies in the absence
of SLE (i.e., primary antiphospholipid syndrome).[15] One study
found that 40% of patients had LR as the first sign of the
antiphospholipid syndrome. Given this, a patient presenting
with LR should always be evaluated for antiphospholipid
antibodies. [16] Similarly, consideration should be given
to evaluating all patients with venous leg ulceration for
antiphospholipid antibodies, because there is a demonstrated
association between the two.[17]
More than 33% of patients with SLE may have antiphospholipid
antibodies, but not all of these patients will have clinical
symptoms of the antiphospholipid syndrome. LR is a significant
preceding sign for development of neuropsychiatric lupus
erythematosus.[18,19]
Patients with antiphospholipid syndrome associated with SLE
were more likely to have arthritis, LR, thrombocytopenia, and
leukopenia than those with primary antiphospholipid syndrome,
whereas patients with primary antiphospholipid syndrome were
more likely to have asymptomatic avascular necrosis of the
femoral head.[20,21]

Endocrine and nutritional etiologies
Hormonal and dietary factors may produce LR. Hypothyroidism

Abnormalities associated with cutis marmorata telganiectatica congenita

Craniofacial

· Cleft palate
· High arched palate
· Micrognathia
· Dystrophic teeth
· Congenital glaucoma
· Macrocephaly
· Dolicocephaly
· Optic nerve atrophy
· Facial asymmetry
· Frontal bossing
· Hyperplastic skin
· Aplastic skin

Neurological

· Mental
retardation
· Delayed motor
development
· Seizure
· Hypotonia

Vascular

· Local varicosities
· Hemangiomatous
malformations
· Cerebrovascular
malformations
· Struge-Weber
syndrome
· Patent ductus
arteriosus
· Arterial septal defect
· Double aortic arch

Skeletal

· Syndactyly
· Hypertrophy of the
affected limb

Algorithm 1: Abnormalities associated with cutis marmorata telganiectatica congenital
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Conditions associated with livedo reticularis

With systemic association
Congenital

Hematological/Hypercoagulable

Autoimmune

Neoplasia

Lymphoma
Lymphomas
Connective tissue diseases

Infections

Neurological

Medications

Without systemic association
· CMTC
· Trans placental transient
vasculitis

Physiological LR
Primary LR
Idiopathic LR

· Antiphospholipid syndrome
· Sneddon’s syndrome
· Cryoglobulinemia
· Cryofibinogenemia
· Multiple myeloma
· Cold agglutinin
· Polycythemia Vera
· Essential thrombocythemia
· Protein C and S deficiency
· Antithrombin III deficiency
· Deep venous thrombosis
· Disseminated intravascular
coagulation
· Thrombocytopathy
· Thrombotic thrombocytopenic
purpura
· Hemolytic uremic syndrome
· Small vessel vasculitis
· Medium vessel vasculitis
Cutaneous polyarteritis nodosa
Rheumatoid vasculitis
Wegener’s granulomatosis
Polyarteritis nodosa
Microscopic polyangitis
Nodular vasculitis
Thromboangitis obliterans
· Large vessel vasculitis
Takayasu arteritis
Temporal arteritis
· Renal cell carcinoma
· Inflammatory breast cancer
· Acute lymphocytic leukemia
· Mycosis fungoides
· Angiotrophic lymphoma
· Dermatomyositis
· Systemic lupus
erythematosus
· Systemic sclerosis
· Still’s disease
· Sjogren’s disease
· Sharp’s syndrome
· Hepatitis C
· Mycoplasma pneumonia
· Brucella
· Coxiella burnetti
· Parvovirus B19
· Tuberculosis
· Meningococcemia
· Streptococcemia
· Rickettsia
· Rheumatic fever
· Typhus fever
· Viral infection
· Syphilis
· Endocarditis

· Reflex sympathetic
dystrophy
· Diabetes mellitus
· Pernicious anemia
· Apoplexy
· Multiple sclerosis
· Encephalitis
· Poliomyelitis
· Parkinson’s disease
· Brain injury
· Amantadine
· Minocycline
· Sonodor (Diphenhydramine
+ Pyrithyldione)
· Gemcitabine
· Thrombolytic
· Interferon beta
· Erythromycin/ lovastatin interaction
· Catecholamines
· Bismuth
· Quinidine
· Arsphenamine

Algorithm 2: Conditions associated with livedo reticularis
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can be associated with LR that may resolve with appropriate
replacement therapy. [22] Pseudohypoparathyroidism with
associated hypercalcemia is reported to cause widespread
calcification and, in turn, ischemic skin signs such as
skin infarction and LR. The mechanism of livedo in
hypoparathyroidism appears to be similar.[7] Cushing’s disease
is also reported to be associated with LR.[7] Pellagra is the only
nutritional disorder associated with LR.[22]

Miscellaneous etiologies
Other disease states have been associated with LR, including
cardiac failure and poliomyelitis.[7,23] Vascular stasis appears to
be the best explanation for LR in these disorders.
Mechanical obstruction of blood flow can explain LR associated
with widespread deposition of oxalate crystals.[24,25] The
pathogenesis of LR associated with B‑cell lymphoma,[26] cutaneous
T‑cell lymphoma,[1] and acute pancreatitis is unknown.[27]

Differential diagnosis
Erythema ab igne [Figure 3] is a heat‑induced skin disorder
that begins as a reversible LR, then, with continued heat
exposure, evolves into a fixed reticulated hyperpigmentation
in the same pattern. Other cutaneous eruptions may have a
reticulated pattern, which might be confused with LR, including
reticulated erythematous mucinosis and some viral exanthems,
such as erythema infectiosum. Poikiloderma may present with
a reticulate pattern (eg, mycosis fungoides, dermatomyositis,
or GVHD); but, the presence of epidermal changes and
telangiectasias will help distinguish these conditions from LR.[5]

Pathology
The histopathology of LR varies depending on the
underlying cause. In idiopathic or physiologic forms, no
histopathological changes are seen. In secondary causes of LR,
a number of changes may occur, including vasculitis, calcium
deposition within vessel walls (calciphylaxis), intravascular
eosinophilic plugging (monoclonal cryoglobulinemia),
intraluminal thrombosis (hypercoagulable states), cholesterol
clefting (cholesterol emboli), and crystal deposition (oxalosis).
In Sneddon’s syndrome, vessel walls demonstrate endothelial
inflammation and subendothelial myointimal hyperplasia with
partial or complete occlusion of affected arterioles. To locate
the histopathological changes, it is necessary to sample
the affected arterioles. A large elliptical biopsy from the
nondiscolored skin in the center of the net pattern is necessary,
and serial sectioning may be required.[5]

obstruction. In the former group, lupus erythematosus is
particularly important, because LR along with anticardiolipin
antibodies are markers of serious cerebrovascular and renal
disease. Appropriate evaluation of patients presenting with LR
includes a careful history and physical examination. Laboratory
investigations, including a complete blood count, platelets,
coagulation profile, cryoproteins, antinuclear antibodies, and
anticardiolipin antibodies, are useful screening methods for the
important associated systemic diseases.

WORKUP
The evaluation of a patient presenting with LR can be a tough
task. However, because there is potential for association with
many different significant systemic diseases [Algorithm 2],[11]
it is very important that every patient be evaluated carefully.
Algorithms 3 and 4 help to evaluate an infant and adult
presenting with LR/LRC.[11]
The first step is a detailed history and physical examination.
The history of illness should specifically inquire about the
location of LR, exacerbating and alleviating factors (eg,
ambient temperature), duration of attacks, and cutaneous
symptoms. Other areas of particular importance are questions
regarding symptoms of autoimmune connective tissue
disease, any personal or family history of thrombosis or
hypercoagulability, new neurologic symptoms, and a general
review of systems. Recent vascular procedures are important
to be aware of, as are symptoms of recent infection. A general
medical history inquiring about renal failure and medications,
is also important. Risk factors for hepatitis C should also be
elicited.
Particular areas of importance on physical examination include
noting the location of LR and the presence of ulcerations or
nodules as these two findings are suggestive of vasculitis.
Laboratory studies should be directed by the history and
physical examination. With a few exceptions, extensive
screening studies are extremely unlikely to be useful. One
possible exception is a lupus anticoagulant panel, which is

SUMMARY
A variety of systemic diseases may be associated with
LR. In adults, the most frequently associated diseases
are characterized by vessel wall disease or intravascular
Indian Dermatology Online Journal - September-October 2015 - Volume 6 - Issue 5
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Patient presents with LR

Patient presents with LR

Adult

Infant
Resolves with warming

Resolves completely with rewarming

No

Yes

Physiologic LR/ cutis marmorata,
no further workup required

Yes

Evaluate for underlying systemic
disease to rule out mainly APL’s
in all patients

No
Identified

Cutis marmorata, no further workup
needed

Continue same treatment

Cutis marmorata telangiectasia
congenita, evaluate for associated
anomalies

LR continuously present

Algorithm 3: Work up of infant presenting with LR

a reasonable study to consider in all patients presenting with
LR that is not clearly and exclusively related to cold exposure.
Skin biopsies have shown usefulness in diagnosing various
causes of LR, specifically differentiating a vasculitis,
vasculopathy, or normal tissue; however, these overall are of
low yield. For this reason, when the cause of LR is unknown,
and a systemic disorder is suggested, it is appropriate to perform
several punch biopsies, at least one biopsy from a central
blanched area and one from a peripheral bluish area. Multiple
biopsies may increase diagnostic yield. If nodules and fixed
purpuric areas are present, these areas should be biopsied.
It is important to understand that the goal of a biopsy is to
obtain samples of the medium vessel found in the deep
reticular dermis and subcutaneous fat. Therefore, either a
wedge biopsy or a large punch biopsy is most likely to provide
useful information.[11]

TREATMENT
Other than cold avoidance, medical treatment for primary LR
is not needed. As a last resort, vasodilator therapy may be
tried in the patient for cosmetic purpose. The symptoms may
improve spontaneously with age.
Therapy for LRC should be directed toward the underlying
disorder. Patients with LRC and the antiphospholipid antibody
syndrome with thrombosis require anticoagulation therapy.
Treatment of livedoid vasculopathy is not promising but potentially
beneficial medications include anticoagulants, antiplatelet
agents, immunosuppressants, pentoxifylline, danazol, and tissue
plasminogen activator. Hyperbaric oxygen and psoralen and
ultraviolet A light therapy have also been successfully utilized
in some cases to treat livedoid vasculopathy.[5]

320

Not identified

No

Yes

Primary livedo reticularis

Idiopathic livedo reticularis

Algorithm 4: Work up of adult presenting with LR

CONCLUSION
LR presents a diagnostic challenge. We have reviewed the
recent literature on this topic with suggestions for evaluation
and classification of patients presenting with LR including
algorithms. In cases of primary LR, no treatment is necessary.
Patients diagnosed as idiopathic LR should avoid exposure to
cold conditions. Conservative measures such as limb elevation
and compression stocking may be helpful in symptomatic
patients of LR. When underlying disorders are identified,
management should be directed at treating these disorders.
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Editorial

Waterpipe smoking: Emerging global
epidemic
While cigarette use has decreased dramatically in
the recent years, there has been a marked increase
in adolescent and young adult use of alternative,
noncigarette tobacco products across the world. The
total consumption of cigarettes in the USA decreased
by 33% between 2000 and 2011; however, estimations
from this same time period show a 123% increase in the
consumption of alternative tobacco products including
hookahs (waterpipes), cigarillos, cigars, bidis, kreteks,
and smokeless tobacco (snuff, dip, snus and chewing
tobacco). [1] Waterpipe smoking (WPS) (also called
hookah, nargile, or hubble-bubble) is perceived to
be safer and less addictive than cigarettes despite
growing evidence that hookah smoke is potentially
more harmful than cigarette smoke. According to
one historical account, waterpipe was invented by
an Indian physician during the reign of the emperor
Akbar (who ruled from 1956 to 1605) as a safe
alternative to tobacco smoking. The physician Hakim
Abdul Fath suggested, “Tobacco should be passed
through small receptacle of water so that it would
be rendered harmless.” [2] This concept of harmless
tobacco smoking is still persisting globally and the
belief is as old as the waterpipe itself.
In its most common form nowadays, the waterpipe
involves the passage of charcoal-heated air through a
perforated aluminum foil and across the flavored tobacco
to become smoke that bubbles through the water before
inhalation by the smoker [Figure 1].

placed on top of the maassel, with a thin, perforated
sheet of aluminum foil separating them. It is noteworthy
that while maassel is the principal intended material of
consumption, considerably more charcoal is consumed
than maassel during a typical use session. During a puff,
the air drawn into the waterpipe passes over the charcoal
and picks up coal combustion products and thermal
energy. The heated air and combustion products then
pass through the waterpipe head and entrain vapors
emanating from the maassel. These vapors cool and
recondense some distance downstream from the head to
form an optically dense, white aerosol. Waterpipe smoke,
therefore, consists of gases and particles emanating from
the charcoal and the heated tobacco preparation.[3]
Many waterpipe smokers practice the habit in the
company of friends and family, and treat it as a central
element of social and family gatherings. Sharing the same
waterpipe is also a well-recognized and widespread
practice, especially among youth. The long sessions (with
an average of 1 h) and slow pace of WPS moreover make
WPS an optimal object for social interactions, especially
in café settings. This changing smoking behavior among
youth led to boom in the café culture in the Middle East
and beyond, where WPS was a natural fit.[4] As the novel
trend gained momentum among tourists and youth
outside the Middle East, Middle Eastern expatriates
around the world ventured to open waterpipe cafés and
restaurants as a promising commercial enterprise. From

In almost all waterpipes, raw tobacco is used for smoking.
However, some w aterpipes use maassel, a preparation
of shredded tobacco, glycerol, and other additives,
which is sold in a broad range of flavors that mimic
various fruits, candies, and beverages. The maassel is
burnt using charcoal as a heat source. The charcoal is
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Figure 1: (a) Waterpipe device (b) with presentation of its
main parts
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thereafter, the idea took a life of its own, and such venues
started expanding in most urban centers around the
world including India, mostly benefiting from the weak
or absent regulatory environment for WPS.[5]
WPS using sweetened, flavored tobacco products has
become a widespread global phenomenon. Waterpipe
smoke contains significant concentrations of toxicants
thought to cause dependence, heart disease, lung disease,
and many cancers similar to conventional or electronic
cigarettes.[6] Medical fraternity must know that exposure
occurs through several distinct routes: Side stream smoke,
mainstream smoke, or smoke that has permeated the
air of the surrounding environment. Sidestream smoke
is the smoke discharged from the lit end of a burnt
tobacco product; mainstream smoke is the smoke that is
inhaled by a smoker and subsequently exhaled into the
environment during a period of active smoking. Another
route of exposure by nonsmokers is third-hand smoke
(THS), which is defined as the residual matter from
tobacco smoke that collects on surfaces and in dust. While
second-hand smoke (SHS) and THS have historically been
associated with cigarette smoke, there has recently been
an alarming rise in alternative noncigarette tobacco use,
raising the important question of whether these products
also generate harmful SHS and THS.
The ancient belief of harmless tobacco smoking is far
from reality as the smoke from waterpipe consists of
gases and particles emanating from the charcoal and the
heated tobacco preparation. As with cigarette smoke, this
aerosol includes constituents that are simply transferred
from the raw material [e.g., glycerol, nicotine, tobaccospecific nitrosamines (TSNAs) evaporating from the
tobacco leaf, constituents that are chemically synthesized
during smoking (e.g., carbon monoxide or CO) and
constituents, which are both transferred and synthesized
in situ (e.g., polyaromatic hydrocarbons)].
The concept of hookah is thought to have originated
in India, once the country of the wealthy where it was
tremendously popular, especially during Mughal rule.
The hookah has since become less popular; however, it
is once again garnering the attention of the masses. The
cafés and restaurants, which offer it as a consumable
product are popular in many cities and towns. The use
of hookahs from ancient times in India was not only a
custom but also a matter of prestige. The rich and landed
classes would smoke hookahs. Nowadays, WPS is very
common in social and political gatherings. In some states,
family functions such as marriage ceremonies have
hookah parties as a status symbol. Since it is marketed
as a harmless or safe tobacco product in the Internet and
mass media, many young people including women in

India are succumbing to this evil. All concerned should
understand that WPS either precedes or precipitates
cigarette smoking and eventually some continue using
both “dual smoking,” which is hazardous. Pregnant
women and the fetus are particularly vulnerable when
exposed actively or passively to WPS toxicants.[7]
Now, the time has come to act to curb this epidemic
from becoming a global menace. It is now imperative
to subject waterpipe tobacco to the same regulation
as cigarette and other tobacco products. The products
should include strong health warnings. Claims of harm
reduction and safety should be prohibited. Misleading
quotes of “zero mg tar” by manufacturers should be
banned. WPS should be prohibited in public places in
consistence with the bans on cigarettes. Education of
health care professionals, regulators, and the public at
large is an urgent requirement with special emphasis
on the impact of secondhand exposure on children and
pregnant women.
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Abstract
The world population reached 7 billion in 2012, which is 6 billion more than in 1800.
This remarkable population growth is the result of several factors like advances in the
medical, technological and public health systems resulting in the control and treatment
of communicable diseases, the control of pandemics, the end of large-scale wars,
improvements in living conditions and the revolutions in the field of agriculture. Because
of all these factors, there has been a considerable improvement in the life expectancy of
human beings. There is also an alarming reduction in fertility rates. The combination
of declining fertility rate and augmented life expectancies has led to a change in the
demographics of the population with the strata of older individuals growing faster than the
younger individuals. The aging of populations is poised to become the next global public
health challenge. Advances in medicine and socioeconomic development have substantially
reduced mortality and morbidity rates due to infectious conditions and, to some extent,
non-communicable diseases. These demographic and epidemiological changes, coupled
with rapid urbanization, modernization, globalization, and accompanying changes in risk
factors and lifestyles, have increased the prominence of chronic non-infective conditions.
Health systems need to find effective strategies to extend health care and to respond to
the needs of older adults. This review highlights the pathophysiology of aging, biological
and physiological changes, impact of aging on health, epidemiological transitions,
multi-morbidity in elderly and challenges for health care system.
Key words: Chronic non communicable diseases, elderly population, multi-morbidity

INTRODUCTION
The world population reached 7 billion in 2012, which is
6 billion more than in 1800.[1] This remarkable population
growth is the result of several factors like advances in
the medical, technological and public health systems
resulting in the control and treatment of communicable
diseases, the control of pandemics, the end of large-scale
wars, improvements in living conditions and the
revolutions in the field of agriculture.[2] The combination
of all these factors has resulted in a considerable
improvement in the life expectancy of human beings.
In 1950, life expectancy at birth was 65 years in the
developed regions of the world and 42 years in the
less developed regions of the world. Currently, life
expectancy is 78 years in the developed world and
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68 years in the developing world. Further it is projected
to reach 83 years in the more developed and 75 years in
the less developed regions of the world. However, at the
same time, there has been a decline in population growth
rate worldwide. Population growth rate was 2.2% per
year in the 1960s compared with the current estimate of
1.1% per year. It is estimated to decline further to 0.5%
by 2050.[3] This decline is mainly due to falling fertility
rates across the world. Over the last few decades, fertility
rate decreased from 5 children per female in 1950-1955 to
2.5 children per female in 2010-2015 and is projected to
drop to 1.8-2.2 by 2050.[4] The combination of declining
fertility rate and augmented life expectancies has led to
a change in the demographics of the population with
the strata of older individuals growing faster than the
younger individuals.
As per the United Nations Population Division report,
the global share of older people (aged 60 years or over)
increased from 8% in 1950 and 9% in 1990 to 12% in
2013, and will continue to grow to an estimated 21% by
2050. The proportion of the population aged 80 years
and older is also increasing dramatically. In 1950, the
number of adults aged 80 years and older was estimated
to be 6 million in the less developed regions of the world
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and 8 million in the more developed regions. By 2050,
these numbers are projected to increase to 268 million
and 124 million, respectively.[3,4] Another key aspect of
aging of the global population is the difference between
males and females. In the developed countries of the
world, for every 100 females over the age of 60 years
there were 87 living males (2010). In the developing
regions of the world, this number was 75. This reflects
longer life expectancy among females, which is related
to a number of lifestyle and exposure factors (diet,
smoking, occupational exposures, violence, war,
etc.). During the next five years, for the first time in
history, people aged 60 years and older in the world
will outnumber children aged younger than 5 years.[5] It
is also disturbing to note that 100,000 people worldwide
die each day of age-related causes.[6] The rising life
expectancy within the older population itself is
increasing the number and proportion of people at very
old ages. The “oldest old” (people aged 85 or older)
constitute 12% in more developed countries and 6%
in less developed countries. In many countries, the
oldest old are now the fastest growing segment of the
total population. On a global level, the 85-and-over
population is projected to increase 351% between
2010 and 2050, compared to a 188% increase for the
population aged 65 or older and a 22% increase for the
population under age 65.[6,7]
The population of older persons is growing by 2% each
year, considerably faster than the population as a whole.
For at least the next 25 years, the older population is
expected to continue growing more rapidly than other
age groups. This increase in the aging population is in
absolute numbers as well as in relation to the working-age
population (15 to 64 years of age), and this will have a
great impact on economic growth, savings, investment,
consumption, pensions, taxation and inter-generational
transfers.[3,4]
The aging of populations is poised to become the
next global public health challenge. Advances in
medicine and socioeconomic development have
substantially reduced mortality and morbidity rates
due to infectious conditions and, to some extent,
non-communicable diseases. These demographic
and epidemiological changes, coupled with rapid
urbanization, modernization, globalization, and
accompanying changes in risk factors and lifestyles,
have increased the prominence of chronic non-infective
conditions. Health systems need to find effective
strategies to extend health care and to respond to the
needs of older adults. As the international momentum
toward universal health coverage increases, the specific
needs of older adults, who often have many chronic

health conditions, will have to be addressed by health
systems. Health care for older adults that is effective,
safe, efficient and responsive, without imposing an
unbearable financial burden on individuals, will be
central to achievement of the goal of universal health
coverage.[7] This review highlights the pathophysiology
of aging, biological and physiological changes, impact
of aging on health, epidemiological transitions,
multi-morbidity in elderly and challenges for health
care system.

Pathophysiology of aging

The number of changes in the body that occur with
age are remarkably long and include changes in
appearance, such as wrinkled skin, gradual reduction
in height, weight loss due to loss of muscle and bone
mass, decline in sexual activity (andropause in men
and menopause in women) and decline in the function
of most organs such as renal, pulmonary, cardiac and
cerebral. Immune and endocrine functions are also
affected. It has been suggested that aging results from
a range of intrinsic phenomena that affect the whole
organism and consequently leads to the “weakest link”
for organ failing, culminating in death. However, the
aging process is not a disease in itself, but increases
vulnerability to disease.[8-10]
There are a number of cellular and molecular mechanisms
that are thought to be involved in the aging process and
determine the aging phenotype. Aging is determined
by the interaction between injury and repair and the
balance between cell death and cell replacement in order
to maintain organ integrity. If cells die faster than they
can be replaced, the remaining cells need to respond to
greater demands that can eventually lead to pathological
changes and deterioration in cell health. Intrinsic and
extrinsic factors that modify the balance between cell
death and replacement have considerable impact on the
aging process. One common factor underlying the process
of aging is the accumulation of molecular damage, which
leads to consequent changes in gene expression and
epigenetic factors related to DNA damage, and structural
modifications of the DNA by the intrinsic biological
clock that regulates the number of cell divisions, such
as telomere shortening. [8-11] Age-associated changes
are largely determined by genetics and are influenced
by environmental factors (diet, exercise, exposure to
microorganisms, cigarette smoke, air pollutants and
ionizing radiation). Other factors can also influence
the ability to live longer. Longevity differs between
sexes, with females living 7-10 years longer than males.
Childhood, personality, education and behavioral factors
also contribute to longevity.[12]
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Epidemiological transition

Based on standardized estimates from 187 countries, the
Global Burden of Diseases 2010 project demonstrated
that premature death from communicable diseases
decreased from 34% in 1990 to 25% in 2010 and is
expected to reduce significantly by 2050.[21] This shift
is chiefly due to the advances in medical field, control
of epidemics, development of vaccines against many
deadly diseases and prevention of transmission of these
infective conditions at all levels of health care systems
and communities. These advances in medicine and
socioeconomic development have substantially reduced
mortality and morbidity rates due to infectious conditions
and, to some extent, non-communicable diseases. These
demographic and epidemiological changes, coupled with
rapid urbanization, modernization, globalization, and
accompanying changes in risk factors and lifestyles, have
increased the prominence of chronic conditions. This
represents the ongoing “epidemiological transition,”[3]
which is the movement from communicable diseases
towards non-communicable diseases (NCDs). A 2013
report from the United Nations noted ‘‘Population aging
has major social and economic consequences. While
people are living longer lives almost everywhere, the
prevalence of non-communicable diseases and disability
increase as populations age.”[4] NCDs are characterized
by slow progression and long duration; therefore, the
clinical manifestation and burden disproportionally
affect older adults. The most important chronic diseases
include ischemic cardiovascular disease, cerebrovascular
disease, chronic obstructive pulmonary disease (COPD),
diabetes, cancer and depression. During the same period
that premature death from infectious disease decreased
(1990 to 2010), the proportion of deaths due to NCDs
rose from 57.1% to 65.5%.[4]

Indian scenario

The index of aging is the shift in the balance between
the child and older populations and is expressed
as the number of persons above 60 years for every
100 children below the age of 15 years. In India, the
index of aging increased slowly between 1961 and
2001, but is expected to increase more rapidly in the
following 25 years. In 2001, the index of aging was
23.4 elderly persons for every 100 children but this
number is projected to increase rapidly to 53 elderly
persons for every 100 children by 2026, signifying an
increasing pace of aging in the coming decades. Among
the older population, one noticeable development as a
result of improvements in health and longevity is the
increasing numbers of the oldest old or the 80 years and
over population. While the number of older persons in
general is increasing, the increase among the oldest old,
who will have special needs for health and support, is
particularly sharp. Further, women constitute a major
portion of this increase as they live longer than men,
particularly after 75 years of age.[15,16]

Multi-morbidity and health care challenges

Until recently, population aging was seen as a
phenomenon occurring mainly in the developed
countries of Europe and North America. It is now
recognized that while both developed and developing
countries are experiencing growing proportions of
elderly, developing countries currently are aging faster
than developed countries. In India, the proportion of
the population aged 60 years and above was 7% in
2009 (88 million) and is expected to increase to 20%
(315 million) by the year 2050. The more developed states
in the southern region and a few others like Punjab,
Himachal Pradesh and Maharashtra have experienced
demographic transition ahead of others and therefore are
growing older faster than other states. Certain regions,
primarily in the central and eastern parts of the country,
still have high fertility and mortality levels, and therefore,
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younger population age structures. While improvement
in health, decline in fertility and increase in longevity are
desirable, the projected increase of elderly population
over the next few decades is a development concern
that warrants priority attention for economic and social
policies to become senior citizen-friendly. According to
the 2001 Census, the total number of older persons in
India was approximately 70.6 million and is expected to
cross 173 million by 2026 as the life expectancy at birth is
projected to increase to 69.8 years for males by 2021-25
(from 61.6 years in 1996) and 72.3 years for females (from
62.2 years in 1996). At the same time, the total fertility rate
(TFR) declined to 3.2 per women in 2001 and is expected
to drop further, to replacement level by 2021-25.[13,14]

The increase in longevity in developed and developing
countries is the greatest success of 20th-century medicine
and economic and social development. Research, policy
and action have transformed our ability to prevent infant
mortality, to prevent and treat infectious diseases, and
to prevent and treat the great killers in mid-life such
as heart disease and cancer. This extraordinary success
also brought consequences, as increased longevity is
accompanied by complexity and multi-morbidity (two or
more long-term disorders). Prevalence of multi-morbidity
is significantly high in elderly people and it increases
further as the age advances beyond 65 years.[17] In
addition to ageing, a number of other important risk
factors are associated with the development of multiple
chronic diseases. These include habits such as tobacco
smoking, alcohol intake, over- and under-nutrition,
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inactivity, and occupational exposures. Many of these
factors can cause multiple diseases.
Tobacco smoking, for example, causes COPD,
cardiovascular disease, stroke and other chronic
diseases, and over-nutrition causes diabetes and
cardiovascular disease. Dementia is a disorder that
draws attention to all the complex challenges of multimorbidity. With increasing age, there is a rise in the
number of people with dementia worldwide — from 44
million now to a projected 135 million in 2050. People
with dementia have among the highest levels of multimorbidity of any long-term disorder. An analysis of U.
S. primary care data showed that people with dementia
similarly had, on average, four additional chronic
medical disorders and were prescribed about five drugs.
In all, 82% of the U. S. cohort had hypertension and
39% had diabetes mellitus.[18] As with other disorders,
multi-morbidity with dementia predicts poor outcomes
and poor quality service response. People with chronic
illness and dementia report fewer symptoms than do
those without dementia, and undiagnosed but treatable
disease has been reported in almost half of those with
dementia.

Challenges of developing countries

The challenges of developing countries are magnified by
the fact that, most developed nations have had decades
to adjust to their changing age structures. In contrast,
many less developed countries are experiencing a
rapid increase in the number and percentage of older
people, often within a single generation. For example,
the same demographic aging that unfolded over more
than a century in France will occur in just two decades
in Brazil or nations like India. Developing countries will
need to adapt quickly to this new reality. Developing
nations have to develop new policies that ensure
economic security of older people. Also, these nations
will have to provide the health and social care they
need, without the same extended period of economic
growth experienced by aging societies in the West. In
other words, some countries may grow old before they
grow rich.[19,20]
Aging population is likely to influence the pattern of
health care spending in developing countries in the
decades to come. In developed countries, where acute
care and institutional long-term care services are widely
available, the use of medical care services by adults rises
with age, and per capita expenditures on health care
are relatively high among older age groups. However,
countries with poorly funded health care systems are
unable to meet these demands.

WHO strategy

Most of the general hospitals across the world are
increasingly filled with older people with multimorbidity who are admitted as an emergency. The British
Geriatric Society quotes UK Hospital Episode Statistics
showing that people aged older than 65 years comprise
60% of admissions to hospital, 65% of occupied-bed
days, 90% of delayed transfers and 65% of emergency
readmissions.[21] Similar scenario is noted in most of the
hospitals of both developing and developed countries.
However, the services and interventions provided are
generally designed for young or middle-aged people,
with only one disorder and a discrete episode of illness.
This casts a dense shadow on much needed primary care
and geriatric medicine, which deals with more complex
multiple disorders in elderly.
The working hypothesis is that the optimum treatment of
someone with more than one condition is to add together
the treatments for the individual conditions. Clinical
guidelines for chronic illnesses almost always focus on
one disorder, although most people with those disorders
will have multi-morbidity, which leads to questions about
whether treatments and services that are developed in
otherwise healthy people work in elderly people with
many health problems. Therapeutic and adverse effects
of medicines might differ in elderly and those with
dementia. What works for those with one disorder does
not necessarily work in multi-morbidity; what is safe for
those with one disorder is not necessarily safe in elderly.
The 21st century health care should be multidisciplinary
and integrative, and value both generalist and technical
skills. It would be patient-centered, focused on what
works for the patient, not what works for the service,
and would draw on the insights and skills of specialists
but deliver them in a balanced and flawless manner.
The strategy under consideration by WHO aims for
integrated people-centered care as a means to attain
its goal of universal health coverage.[22] This strategy
acknowledges that integration needs to happen across
disease specialties and the continuum of care, so that
older adults with many chronic conditions have them
managed together, not separately. WHO and the World
Bank acknowledge that universal health coverage applies
over a whole life course, and to address the challenge
of the growing population of older adults, for whom
several chronic conditions is the rule rather than the
exception, will be key to delivery of the UN’s Sustainable
Development Goals.[23,24] The scarcity of knowledge about
leading health issues in older people has significantly
hampered an effective response, and the shortage of
research about the effectiveness of various interventions.
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This situation is particularly prominent in low-income
and middle-income countries, partly because the
epidemiological and demographic transitions have been
recent and more rapid than in high-income countries.
Collaboration between psychologists, behavioral
economists, health professionals, policy makers and
governments is essential to address this global health
issue and encouraging people to change lifestyles. Only
then we can ensure that, as we live longer, we will do
so in good health.

Suggestions and research priorities

The world is facing a situation without precedent: We
soon will have older people than children and more
people at extreme old age than ever before. As both
the proportion of older people and the life expectancy
increase throughout the world, many questions arise:
1. Will the aging population have a longer period of good
health, a sustained sense of well-being, and extended
periods of social engagement and productivity?
2. Will there be more illness, disability and dependency?
3. How will aging affect health care and social costs?
4. How will population aging play out differently
for low-income countries that will age faster than
their counterparts have, but before they become
industrialized and wealthy?
An enhanced understanding of the varying relationship
between health and age is crucial if we are to create a
future that takes full advantage of the powerful resource
inherent in older populations. Nations must develop
suitable data systems and research capacity to monitor
and understand these patterns and relationships,
specifically longitudinal studies that incorporate
measures of health status, economic status, family and
well-being. Our research needs to be better coordinated
if we are to discover the most cost-effective ways to
maintain healthy lifestyles and everyday functioning in
countries at different stages of economic development
and with varying resources, and development of
appropriate referral system to meet the complex and
heterogeneous conditions in elderly populations.
India, with very fragile, fractured and poorly funded
health care system, is far from addressing this problem
of global importance. Both central and state governments
and health ministries should realize that a functional and
well-financed health care system is necessary to address
the health-related issues of the elderly and their health care
needs should receive higher priority in health policies and
budgets. The training of health care providers and public
health officials of both private and government sectors
should be done periodically to enable them to address
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the changing demographic trends in the country. There
should be good coordination between care providers,
including referral networks and capacity building.
Geriatric medicine should be integrated into medical,
nursing, public health and other relevant curricula, and inservice training should ensure that health care providers
know how to respond appropriately and effectively. This
training needs to be sustained and supported by ongoing
supervision and mentorship.
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Editorial

Ebola: An international crisis
After 33 weeks of the longest, largest, shocking and
most widespread Ebola outbreak on record, the World
Health Organization (WHO) declared the epidemic
to be a public health emergency of international
concern. On August 8, 2014, WHO director-general
Margaret Chan followed advice from independent
international health regulations - a legally binding
agreement made by 196 countries on containment of
major international health threats. This declaration
was made after reviewing all the available evidence
and reports of the committee that concluded that
further international spread of Ebola could have
serious consequences.
This 25 th known outbreak of Ebola virus infection
is unlike any of the previous epidemics has caused
more cases and deaths than any previous Ebola virus
disease (EVD) epidemics. It started in the Guéckédou
district of Guinea. The first case was reported in
December 2013, but that case was probably not the
first in this outbreak. Until the end of April 2014,
most cases were reported from Guinea, with a small
number in bordering parts of Liberia and Sierra
Leone. In late April, a dip in reported cases in Guinea
gave false hope that the epidemic was beginning to
subside. However, the number of confirmed cases
in Liberia and Sierra Leone rose sharply during
May. By August 16, the cumulative number of
confirmed, probable, and suspected cases of EVD
in the three worst-affected countries plus Nigeria
was 2240, with 1229 deaths with case fatality ratio
as high as 55%. [1,2] As of September 18, 2014, there
were 5335 identified cases of EVD, with more than
2622 associated deaths, which is more than in all
previous Ebola outbreaks combined.[1] These numbers
could be an underestimate, since many cases and
deaths have been missed as contact tracing in many
of affected areas during the initial period was far
from adequate, allowing further opportunities for
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transmission. Cases associated with travel have been
reported in Senegal and Nigeria during this period.
The 2013-2014 outbreak of EVD has been caused by
Zaire ebolavirus similar to 1976 epidemic in Zaire (now
the democratic republic of congo).[3]
Ebola is an RNA filovirus. The mode of transmission is
through direct contact with blood, secretions, organs, or
other body fluids of infected persons. Patients become
infectious once they are symptomatic and may remain
infectious even after symptoms subside (virus persists in
body fluids). The primary animal reservoirs of Ebola are
probably fruit bats, and human infection can be acquired
from intermediate mammalian hosts, including domestic
pigs and primates.[4]
Ebola virus disease typically begins as a febrile illness,
often with fatigue and myalgias. The most prominent
feature in this outbreak has been of progressive
gastrointestinal symptoms: Anorexia, nausea, and
abdominal discomfort followed by vomiting and
diarrhea that lead to intravascular volume depletion
and complications including profound electrolyte
imbalances, hypoperfusion, hemorrhage and shock.
Patients with a fatal disease tend to have more severe
clinical signs early and die from complications
(e.g., multiorgan failure, septic shock) between
days 6 and 16. Diagnosis can be achieved within a
few days after symptoms begin by antigen-capture
enzyme-linked immunosorbent assay (ELISA), IgM
ELISA and polymerase-chain-reaction assay. There
are no approved, specific treatments or vaccines. Only
supportive care for complications, such as hypovolemia,
electrolyte abnormalities, refractory shock, hypoxemia,
hemorrhage, septic shock, multiorgan failure, and
disseminated intravascular coagulation can be
provided.[5]
Many people may ask why the outbreak of EVD in
West Africa is so large, so severe, and so difficult
to contain? These questions can be answered with
a single word: Poverty. The hardest-hit countries,
Guinea, Liberia, and Sierra Leone, are among the
poorest in the world. They have only recently
emerged from years of conflict and civil war that
have left their health care systems largely destroyed
or severely disabled. Healthcare facilities are
further destructed by the fact that many health care
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professionals including doctors are infected and have
died due this lethal Ebola virus.[6]
There will be more epidemics and outbreaks of Ebola
and other new or remerging infections in these regions
as well as in many developing countries such as India,
China, etc. If our response to such events remains
slow, cumbersome, poorly funded, conservative,
and ill prepared, then such outbreaks could lead to
the inexorable crisis worldwide. We have been very
lucky with the severe acute respiratory syndrome,
H5N1 and H1N1 influenza, and possibly the middle
east respiratory syndrome coronavirus, but this
Ebola epidemic shows what can happen when luck
betrays us! [7]
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EDITORIAL

Violence against women: Role of healthcare
systems
Every day, countless number of women and girls
experience violence. This abuse is in many forms,
including physical and sexual violence by partner,
female genital mutilation (FGM), child and forced
marriage, sex trafficking, and above all, rape. It is
surprising to note that one in three women experience
physical and/or sexual violence by a partner or by
someone other than a partner in their lifetime. Violence
against women (VAW) and girls is a global human
rights violation seen all over the world across the
cultural and economic borders. The World Health
Organization (WHO) estimates that more than 30% of
women worldwide experience either physical or sexual
partner violence[1,2] and about 7% of women experience
non-partner sexual assault. About 100-140 million girls
and women have undergone FGM and more than 3
million girls are at risk for FGM every year in Africa
alone. Nearly 70 million girls have been married before
the age of 18 years, many of themagainst their will.[3-5]
This, according to WHO, is a “global public health
problem of epidemic proportions.”[6]
VAW has become a prominent topic of discussion in
India in recent years. Politicians and media have been
deliberating on the issue due to continuously increasing
trends during 2008-2012. According to the National
Crime Records Bureau of India, the reported incidents
of crime against women have increased by 6.4% during
2012, and a crime against a woman is commi ed every
3 min. In 2012, there were a total of 244,270 reported
incidents of crime against women, while in 2011, there
were 228,650 reported incidents.[7] However, these figures
are underestimated as the crimes against women remain
unreported many a times in India. The cases of acid
a ack, bride burning, domestic violence, dowry deaths,
honor killings, female infanticide, forced abortions,
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forced marriages, and human traﬃcking against women
are escalating in India in recent times.
There is substantial eﬀect on women’s health and wellbeing by this violence in many ways, including physical
and mental trauma, increased vulnerability to HIV/AIDS,
sexual and reproductive health problems. Childhood
experience of violence, directly or by witnessing violence
at home, is a risk factor for a range of high-risk health
behaviors in children. Smoking, drug abuse, alcohol
consumption, depression, low self-esteem, self-harm,
unsafe sexual practices, and further victimization in later
life have been witnessed in these children. VAW and girls
is a global phenomenon that historically has been hidden,
ignored, and accepted. Child sexual abuse has remained
a soundless shame. Rape has o en been a ma er of
dishonor for the victim rather than the perpetrator.
Violence at home has been considered a private aﬀair.
Despite this being a global public health and clinical
problem of epidemic proportions, the health authorities
have closed their eyes and turned away. The full extent
of abuse is even greater, with multiple diﬀerent forms of
violence around the world o en remaining uncounted
and under-researched.[8,9]
The adverse physical, mental, sexual and reproductive
health consequences of violence lead women who are
abused to make extensive use of healthcare resources.
Healthcare providers frequently, and o en unknowingly,
encounter women aﬀected by violence. The healthcare
systems (HCS) can provide a safe environment for women
where they can confidentially disclose experiences of
violence and receive a supportive response. Women
who have experienced intimate partner violence identify
healthcare providers as the professionals that they trust
with disclosure of abuse. The key role of HCS for women
and their children, facing the health eﬀects of violence,
is to provide compassionate care. This sympathetic care
can contribute to prevention of violence recurrence and
alleviation of the consequences. HCS can contribute
to a great deal in all the three levels of prevention of
VAW. Primary prevention (before the violence occurred)
includes advocacy/awareness raising, home visits, and
other interventions to reduce child maltreatment and
reduce harmful alcohol consumption and drug abuses.
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The role of HCS in secondary prevention (a er violence
occurred) is vital as it requires immediate identification
of violence, providing acute care and support for health
problems, long-term care for health, including mental
health, addressing alcohol and substance use disorders,
and referral to legal and other necessary support
services. Tertiary prevention is a long-lasting process of
rehabilitation of the victim both physically and mentally.
This requires a team of tender, sensitive, perceptive,
and receptive healthcare providers who could deliver
long-term mental health support as well as economic
rehabilitation.[10]
India, with very fragile, fractured, and poorly funded HCS,
is far from addressing this epidemic of global importance.
Both central and state governments and health ministries
should realize that a functional and well-financed HCS is
necessary to both prevent VAW and to respond to victims
and survivors in a consistent, safe, and eﬃcient manner
to augment their health and well-being. VAW needs to
receive higher priority in health policies and budgets.
The training of healthcare providers and public health
oﬃcials of both private and government sectors should
be done periodically to enable them to handle this kind
of sensitive issues. There should be good coordination
between care providers, including referral networks and
capacity building. VAW should be integrated into medical,
nursing, public health, and other relevant curricula, and
in-service training should ensure that healthcare providers
know how to respond appropriately and eﬀectively; this
training needs to be sustained and supported by ongoing
supervision and mentorship. Development of eﬀective
HCS can contribute to achievement of the Millennium
Development Goals, particularly those on gender equality
and reduction of maternal and child mortality and HIV.[11]
An inadequate response to VAW from healthcare services
has long-term economic and social costs. The time has
come for all the stakeholders of HCS to play their part in
a multi-sectoral response to VAW that is consistent and
dedicated for the promotion of public health and human
rights of women in our country.
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ABSTRACT
Introduction: The Fontan operation is usually the
final palliative procedure in patients with
univentricular heart. The objectives of this study
were firstly to describe the clinical and
hemodynamic characteristics of a group of patients
with univentricular physiology who had previously
been palliated with a right modified Blalock
Taussig's Shunt, Bidirectional Glenn Shunt and
secondly to identify the risk factors that can
influence post-operative outcomes after Fontan
operation.

males and 6 were females. The majority of the
patients (10) were in the age group of 11-20 years.
The diagnosis included double outlet right ventricle
(DORV) 5 patients, ventricular septal defect with
pulmonary stenosis 5 patients, transposition of great
arteries (TGA) 3 patients, tricuspid atresia (TA) 6
patients and double inlet left ventricle with
pulmonary stenosis (DILV, PS) 1 patient. Out of
these, 4 patients were palliated with right modified
Blalock-Taussig (BT) shunt, and 6 patients with
Glenn Shunt. The rest were for the direct Fontan
procedure. Two patients died during the
postoperative period.

Materials and Methods: A retrospective analysis of
20 patients who underwent Fontan operation
between January 2005 to January 2014 was
conducted. Clinical characteristics, catheterization
data, type and duration of surgery were reviewed and
analysed as predictors of post-operative outcome.

Conclusion: The performance of hemodynamic
study before Fontan operation made it possible to
select high risk patients for surgery. Fontan operation
showed dramatic improvements in symptoms and
saturations.

Results: We operated 20 cases out of which 14 were

Keywords: Fontan procedure, Univentricular heart,
Cardiac catheterization
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INTRODUCTION
The Fontan operation and its pathway procedures
have become the procedure of choice in patients with
univentricular heart. In patients born with a single
ventricular chamber, the two circulations are in
parallel and the systemic and the pulmonary venous
blood mix together. In the Fontan circulation, the
systemic and pulmonary circulations are divided and
are placed in a serial arrangement without the
interposition of the ventricle.
The Fontan procedure evolved in the late 1940s with
21

the recognition that the pulmonary arterial pressure
in fish and amphibians was around 25/10 mmHg, and
the power acquired for pumping the venous blood
through the lungs might be sufficiently supplied by
the venous pressure.1
Clinically the investigations show the way to the
description of various surgical procedures for
connecting superior vena cava to right pulmonary
artery, called cavopulmonary anastomosis. These
procedures were used to treat congenital heart
diseases with reduced pulmonary blood flow.
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The concept of rerouting systemic venous return
directly to the pulmonary arteries for the palliation of
congenital heart disease was first described by
Fontan and Kreutzer in the early 1970s as an
alternate approach for management of tricuspid
atresia.2,3 Since the new description, the evaluation of
the “Fontan” has included plentiful surgical
advances along with parallel advances in
anaesthesia, management, perfusion strategies and
intraoperative and postoperative care. In some, these
changes have led to substantial reductions in early
mortality. 4, 5, 6,7 The objectives of this study were
firstly to describe the clinical and hemodynamic
characteristics of a group of patients with
univentricular physiology who had previously been
palliated with a right modified Blalock Taussig's
Shunt, Bidirectional Glenn Shunt and secondly to
identify risk factors that can influence post-operative
outcomes after Fontan operation.
MATERIALS AND METHODS
This is a retrospective study of 20 patients under
going the Fontan operation in our Institution
between January-2005 to January-2014. All
presented with cyanosis, dyspnoea on exertion and
failure to thrive. All were on decongestive therapy.
All patients underwent cardiac catheterization prior
to the Fontan procedure. Pressures were measured
and oximetry was performed in superior vena cava,
pulmonary artery, left atrium, systemic ventricle and
the aorta. We used these data to calculate the
pulmonary flow, systemic and pulmonary vascular
8,9
resistance based on the published formulas. Mean
pulmonary arterial pressure was 16mmHg. The
pulmonary arteries were confluent. All cases under went extracardiac Fontan repair on cardiopulmonary
bypass using Haemashield graft, diameter ranging
from 16-24 mm.
RESULTS
Table 1: Age and sex distribution of the patients
Variables
Age in years
≤ 10
11-20
21-30
31-40
41-50
51-60
>60
Sex
Male
Female
22

Number
8
10
0
0
1
0
1
14
6

Table 1shows the age and sex distribution of the
patients. The majority of the patients (10) were in
the age group of 11-20 years, followed by 8 patients
having age less than 10 years. There were 14 males
and 6 females.
Table 2: Baseline diagnosis and previous
palliation of the patients
Variables
Diagnosis
DORV
VSD with PS
TGA
TA
DILV with PS
Palliative surgery BT shunt
Glenn Shunt
Fontan procedure

Number
5
5
3
6
1
4
6
10

Table 2 describes the baseline diagnosis and
previous palliation of the patients. The diagnosis
included double outlet right ventricle (DORV) 5
patients, ventricular septal defect with pulmonary
stenosis 5 patients, transposition of great arteries
(TGA) 3 patients, tricuspid atresia (TA) 6 patients
and double inlet left ventricle with pulmonary
stenosis (DILV, PS) 1 patient. Out of these, 4 patients
were palliated with right modified BT shunt, and 6
patients with Glenn Shunt. The rest were for the
direct Fontan procedure.
The mean duration of ventilation was 28 hours. ICU
stay was 4 days and all were discharged on the 10th
postoperative day. The follow up was 90%. Hospital
Mortality was two. Six months follow up showed
patients with atrial tachycardia responding to
amiodarone. Echo showed no conduit thrombosis.
DISCUSSION
Patients with univentricular physiology who are
finally palliated with Fontan surgery form a wideranging group. They have different underlying
congenital heart diseases and frequently undergo
other surgical interventions before the Fontan
operation.
The age at which the Fontan procedure is performed
is one of the issues which, over the years has been
associated to the patient evaluation. Early studies
indicated that performing the Fontan operation at a
10,11
younger age was a major risk factor for mortality.
Over time, the tendency has been towards
performing the intervention earlier without apparent
12
increase in mortality.
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The theoretical advantages of earlier intervention
include a reduction in the body exposure to cyanosis
and its negative effect on cardiac function and partial
avoidance of aortopulmonary collateral formation.13
Earlier interventions lowered Fontan pressure,
however most series have shown higher pressure is
associated with increased risk of death and early
postoperative failure. 9,11,14
Extracardiac conduit Fontan is the presently
recommended technique for Fontan procedure and
that is what we followed.
CONCLUSION
The performance of hemodynamic study before
Fontan operation made it possible to select high risk
patients for surgery. Fontan operation showed
dramatic improvements in symptoms and
saturations.
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cause of paraparesis
Bhautik V. Tilva,
Karkal Ravishankar Naik,
Aralikatte Onkarappa Saroja,
Raviraj S. Ghorpade1

Abstract

Departments of Neurology and
1
Neurosurgery, KLE University’s
Jawaharlal Nehru Medical College, KLES’
Dr. Prabhakar Kore Hospital and MRC,
Belgaum, Karnataka, India
Address for correspondence:
Dr. Bhautik V. Tilva,
Department of Neurology, KLE University’s
Jawaharlal Nehru Medical College, Nehru
Nagar, Belgaum - 590 010, Karnataka, India.
E-mail: bvt5483@yahoo.co.in

Spinal intramedullary tuberculoma is a rare cause of paraparesis. Clinical presentation
is often nondistinctive in the absence of systemic tuberculosis. Magnetic resonance
imaging reveals intramedullary granuloma with relatively distinct pattern with peripheral
gadolinium enhancement resembling “target sign.” Histolopathological evaluation is
essential to diﬀerentiate it from other intramedullary lesions to oﬀer curative treatment
augmented by surgical excision. Early surgical intervention combined with anti-tubercular
drugs yields good prognosis.

Key words: Magnetic resonance imaging, paraparesis, spinal cord, tuberculoma

INTRODUCTION
Nervous system involvement with meningitis and
tuberculoma are a common presentation of extrapulmonary
tuberculosis. Tuberculomas occur most frequently in the
intracranial compartment whereas the occurrence of
isolated intramedullary tuberculoma of the spinal cord is
rare.[1] The first documented case of intramedullary spinal
cord tuberculoma was described by Abercrombie in 1830.
The incidence of primary intramedullary tuberculosis
is reported as 2 in 100,000 cases among all patients
with tuberculosis.[2] We describe one such patient who
presented with progressive asymmetrical paraparesis
due to histologically confirmed intraspinal tuberculoma.

CASE REPORT
A 55-year-old man presented with asymmetric onset
paraparesis of 5 months. Weakness began initially in
Access this article online
Quick Response Code
Website:
www.jscisociety.com

le foot 4 months before admission and in right foot
weakness began 3 months later slowly progressing to
proximal muscles. Numbness and tingling began in le
foot 3 months ago and ascended proximally. There was
no history of stiﬀness, involuntary movements, flexor
spasms, thinning or fasciculations of muscles. He had
urinary urgency and precipitancy since 2 months without
bowel symptoms. He had no symptoms in upper limbs,
chest or trunk. He denied history of neck pain, back pain
and root pains. He gave a history of significant loss of
weight, appetite and intermi ent dark colored stools
for the last 5 months. He denied history of systemic
illness like tuberculosis, diabetes mellitus. There was
no history of exposure to toxins, alcohol intake, fever
or tuberculosis.
He was afebrile with normal vital signs. There was
no hepatosplenomegaly, lymphadenopathy or spinal
deformity. There was mild atrophy of le leg and foot
muscles. He had asymmetric paraparesis (right: Proximal
4+/5, distal 4/5; le : Proximal 4/5, distal 3/5). Sensations
were impaired below L3. Muscle stretch reflexes were
normal in upper limb and sluggish in lower limb. Plantar
response was extensor on the right side and flexor on le .
Cremasteric reflex was absent.
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The hematological and biochemical investigations
including Vitamin B12 level and tumor markers were
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Figure 1: Sagittal magnetic resonance images of the
thoracolumbar spine. (a) T2-weighted image shows
intramedullary peripherally hypointense lesion with central
hyperintensity and peripheral edema at D12-L1 level (“target
sign”). (b) T1-weighted image a er gadolinium shows intense
peripheral enhancement

normal. Upper and lower gastrointestinal endoscopy and
chest X-ray were normal. Magnetic resonance imaging
(MRI) of the spine revealed intramedullary lesion
with intense peripheral enhancement and perilesional
edema at D12-L1 level [Figure 1]. He underwent D11
to L1 decompressive laminectomy with posterior
midline myelotomy and total excision of intramadullary
granuloma that revealed features of tuberculoma. He
was initiated on antituberculous therapy (ATT), which
he continued for 1-year. At 18 months a er the surgery,
he has minimal weakness in lower limbs with normal
sphincter functions.

DISCUSSION
Lesions from tuberculosis may be found in every
conceivable body part, and central nervous system
(CNS) is one of the common sites of involvement in the
extrapulmonary tuberculosis. Tubercular meningitis and
cerebral tuberculoma are the commonest manifestation
of neurotuberculosis. Primary clinical presentation with
myelopathy or myeloradiculopathy is less common.
Tuberculosis of the spine causes extramedullary
compression leading to myelopathies is common.[3]
Primary tubercular parenchymal involvement of spinal
cord is uncommon.[1,3] Dastur reviewed 74 paraplegia
due to tuberculosis without evidence of Po ’s disease
and discovered that extradural granulomas occurred
in 64%, arachnoidal lesions without dural involvement
in 20%, subdural/extramedullary lesions in 8% and
intrameduallary lesions in 8%.[4] Involvement of spinal
cord compared to that of the brain occurs in the ratio of
124

1:42.[5,6] Intramedullary tuberculomas are rarely reported
in Western literature with prevalence of 2 out of 100,000
cases of tuberculosis.[7] Intramedullary tuberculosis
is o en associated with pulmonary tuberculosis, but
some cases may present with isolated extrapulmonary
form.[8] More than one site in the cord may be aﬀected.
The higher incidence involving the dorsolumbar area is
explained on the basis of the regional blood flow to the
spinal cord.[9] Diﬀerential diagnosis of intramedullary
space-occupying lesions comprises of tuberculoma,
primary and metastatic spinal tumors, and other chronic
granulomatous disease such as sarcoidosis, brucellosis,
histiocytosis, etc.[9] The lesion may increase in size while
the patient is on ATT.
Magnetic resonance imaging is the preferred investigation
to demonstrate the intramedullary lesions including
tuberculomas.[10] The MRI findings in cases of spinal
intramedullary tuberculoma vary during the diﬀerent
stages of tuberculoma. In the early stage, it is characterized
by severe infective reactions, poor formation of the
capsule with edema around the lesion. During this
phase, T1-weighted and T2-weighted images show equal
signal intensity with contrast enhancement. Later as the
peripheral edema reduces, T1-weighted images shows
isointensity whereas T2-weighted sequences reveal iso/
hypo-intensity with peripheral enhancement and central
hypointensity. With the development of caseation,
T2-weighted images show enhancing ring lesion and
sometimes the “target sign.” The caseous substance
forms the target center, whereas the peripheral infective
granulation tissues form the high signal rim. The “target
sign” is considered a useful indicator to diﬀerentiate
spinal tuberculoma from other intramedullary lesions.
However, target sign can also be seen in granulmatous
and neoplastic disorders of the CNS.[10]
Surgical intervention is required in intramedullary
tuberculomas to confirm the diagnosis and to reduce the
granuloma burden.[7] As it is firm and well circumscribed,
it allows surgical removal without significant trauma
to the cord. The results of surgical treatment together
with anti-tubercular drugs have been excellent as was
observed in our patient.

CONCLUSION
Spinal intramedullary tuberculoma is a rare cause of
paraparesis. Specific MRI findings augmented by the
histological confirmation of the diagnosis are vital to the
diagnosis. Early surgical intervention combined with
ATT yields good prognosis.
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Abstract
Gastroschisis is a rare congenital anomaly characterised
by herniation of bowel through a defect on right
of
the umbilicus'Left sided gastrochisis is still rarerand
its association with vitello-intestind fiJtula
i.rr*prnrj.rnu
case was managed surgically within hours of
birth with good results, hence reporting here a rare
case with

f

:ywords : Gastroschisis, vitellointestinal fistula.
lntroduction

0

Result

Congenital herniation of bowelthrough a defect
around
umbilicus is gastroschisis. Here a term baby
with left
'qided gastroschisis associated with viteilointestinar

fistula was operated upon immediately giving
'successfrll outcome
highlighting the importai.. ol
early surgery. such cases with reft sided gastroschisis

-with

fl

associated anomalies like fistula are rare.

The neonate recoverecJ and feeds were started
on day

ten, established and then discharged home
on 16th
.postoperative day. The baby was doing well at 6
months of followup.(fig.3)

Discussion

Gastroschisis is a rare congenital periumbilical

Case Report
A female newborn born at 38 weejks
of gestation by

--rmal delivery was found to have
herniation of

'rriestines, from the left side of the umbilicus
without
any covering. Antenatal scans were
not done, delivered

and referred immediately after birth.(Fig.
1,2) The
neonate underwent-resuscitation, basic
investigations
were don e, blood was arranged and
taken {or surgery

within hours after birth. The defect was
enlarged to
left sidsand found to have vitello_intestinalfistula.
The

fistLiia was excised, repaired
the iieum, intestine was

returned to abdominal cavity and
fascial reconstruction

& unrbiiicr-,piasiy was cione. Tire baby requireo
for four days and weaned of ventilator
and
^ventilation
the baby graclually recovered.

abdominal waltdefect with the incidence rate of
0.3_1
in 10,000 births [], but the occurrence to the left side
of the umbilical cord is very unusual. There are only

21 left-sided abdominal wall defects reported in the
literature, of which 13 had associated major anomalies.
We report this case and review the literature to study

if there is any overall differences between right and
left sided.lesions, its association, and to suggest
recommendations for evaluation and'treatment.
The

anomaly can be diagnosed antenatally. Low intra_

abdominal pressure in utero may result ih an
excessively narrow lor,ver thoracic cage, which
limits
the development of fetal lungs
The evisceration

[].

of the stomach, small and large bowel is common,
but that of liver, kidney, urinary bladder and or",ary are

rare

of the pi-e,,,ioirsly repor.ted cases of le f t
sided gastroschisis r,,rere conrplicatecj by other
abncrnralities ii,3,.l] like silus invEi.::ils, pLrbic
[.1].fu1ost

I
fl

I

.i

surgicai reconstruction.l,2.
The c omp licationsextend

across from
eqLtaJly.3,.1,5

lol

to high & co mpl ex
AEfui alnrost
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Abstract

^*^ri^^

-^arin paediatric surglc(1l practice.

anomaries seen
of the most common congenitar
one
are
which rare' yet a difficult one
Anorectar mar{ormations
of which re{isturisation
-

occur with ARITI surgeries,

so are the comprications which
tocorrect.Herewepresentaseriesofsuchcasesmanagedwithgoodoutcome.
surgery
refistulisation: anorectal
malformatlons;
rectal
Ano
:
words
Key

Results
lntroduction

characterized by
Anorectal maliormations are
of anorectum' The
abnormalities in the formation
repair range {rom minor to
complications o{ surgical
presenting immediately to
major, with re{istulisation
The corrective surgery
years after de{initive surgery'

both cosmetically and
All cases had good results'

who is still incontinent
functionally, except one female

i"t ,t,"". These children

ismostdemanding.Variousapproacheshavebeen
the study of cases being
explained, here we repor't
approach'
repaired successfully by PSARP

were assessed with

at
for postoperative results
lnternational classification
{ollow uP-

Discussion
one ol the commonest
Anorectal malformations are
which are amenable to
congenital anomalies seen'

Methods
cases of Anorectal
The study was done in operated
refistutisation' Four
Malformations who deveioped
iemale children who had
patients, two males and two
anorectoplasty(PSARP)
undergone posterior sagittal
(ASARP)
and anterior sagittul uno'""toplsty
suggestive of
respectively, came with history
complaints of dribbling of
{istulisation' Allchildren had
examination the females
urine {rom the rectum' On
rectum and vagina and
showed frstulisation between
placed anus & males had

1

. Rectourethral fistula

2. Rectal mobilisation

anterior ectopically

IVIRI of pelvis revealed
rectourethral fistula.iFig 1,3)
underwent protective
listulae in them' The babies
surgeries were done' and
colostomy and redo-PSARP

in{emalesRedo-ASUVARP(partialUrogenital
mobilisation)weredone.(Fig2,4)Thechildren
were closed
recovet'ed and their colostomies

3. Recto-genito-urinarY fistula

4. Partial ugs mobilisation

subsequentlY'

Lifeline, XXIX, 2015

I

surgical reconstruction.l'2. The complications extend
across from low to high & complex AR[\I almost
equally.3'a'5 ln the experience shared by Pena et al' of
334 patients requiring reoperation, were for rectogenito-urinary fistulae in 55 and persistent urogenital
sinus in 31 patients'1 Guo-Chang Liu et al in a study
for 9 yrs with 19 pts, waiting period of 6 mths was
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A rare cleveloprnental anomaly of brain
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Abstract
or cle{ts in the cerebral
Schizencephaly is a developmental disorder of the brain characterized by abnormal slits
hernispheres associated with other brain anomalies.lt is a form of porencephaly. Open Schizencephaly
with review
(Type ll) is extremely rare .We report a case of schizencephaly in a neonate diagnosed antenataly

of literature.

Keywords : Neonate,Schizencephaly, ventriculomegaly

t

lntroduction
Schizencephaly

(split in brain) is a rare

birth

defect characterized by abnormal clelts lined with grey

a

matter that from the ependyma of the cerebral
ventricles to the piamater.This condition was first
described in 1946 by Yakovlev and Wadsworth as
henrispheric clefts in the region of the primaryfissures'
This is associated within folding of gray matter along

tl-re clefts, and associated cerebral malformations,

including ventriculomegaly, polyrnicrogyria,

pregnancy.Obstretric ultrasonography at 32 weeks of
gestation had revealed non symmetrical dilatation of

lateral ventricles with abnormality of cerebrurn
suggestive of Schizencephaly ( Fig l). Baby cried
imniediately after birth with normalApgar score at 1
and 5 minutes. On examination, pry and activity were
normal. Heacl circumference was 34cms with anterior
fontanels were normal. Baby had no features of raised
intracranial tension. ln view antenatal detection of brain
anomaly the magnetic resonance imaging of brain was

done. lt showed cleft in the cerebrum filled with
heterotopias, agenesis of the corpus callosum and
CSF(cerebrospinal f Iuid) communicating with Lateral
absence of the septum pellucidum t1'21. Two types o{
ventricle on both sides ( Fig ll).
Schizencephaly are described, Type I is where gray
matter-lined lips that are,in contact with each other - Baby is being followed regularly ancl has not shown
also called as closed-lip schizencephaly. Open-lip any seizure activity or progression in head size'
schizencephaly has separated lips and a cleft of Discussion
cerebrospinal fluid, extending to the underlying ventricle
(type 2) tllOnly 70 cases of open lip schizencephaly

are described in the literature.

Case report
fullterm male neonate delivered by vaginal route as
a 3'd issue to a mother with Rheumatic heart
disease.Mother had undergone valve replacement
earlier and received Warfarin since 3'd month of
A

Schizencephaly is the second rarest ktrown brain
anomaly.lt is also known as Split Brain disorder or brain

cleft.schizencephaly name was first adopted by tlre
medical community in199B. Only 7,000 cases lrave
been reported in world literature. Schizencephaly is
an extrentely rare disorder..l n literatu re approxi mately

70 cases of Type.

ll

Schizencephaly have been

reported3,a

hrjC+
SH Li[eline, XXIX,' 201 5
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of the 10q2.6 chromosorre ltave
beerr reported
lannetti et ai reported cases of clefts
resuiting

:

rlo,r1l.

frcm

cytonre'galovirus infa6{i6p rr:J. Thereiore,
the

appearance of schizencephaly
is likely seconclary to

multiple factors, leading to a final
commcn
manifestatron of ab normal n eurona,l
migration.

Antenatal scan

The cardinal neuropathological features
of

Post natal imaging

Brain clefts are in the cerebrum communicating
with
late ral centricle usually are perisylvian
or centrally

located. Holoprosencephaly, arachnoid
cyst,

hydranencephaly, and poiencephaly
are included in
the differential diagnosis of schizencephaly.
The gray

matter covering the clefts, which is
mosily

polymicrogyric and rarely dysplastic,
helps in the

diffe rential diagnosis.

The exact etiopathogenesis of Schizencephaly

i

is

Schizencephaly are: (i) Hernispheric
cleft lined by

piaependyma usuaily biraterar
in the area of syrvian
fissure; (ii) communication of the
subarachnoid space
with the lateratventricle medially
with infotding of the

gray matter along the cleft; and
(iii) ir4ultiple associated
intracranial malformations
inctuding poly_microgyria,

gray matter heterlopias, absent
septum pellucidum,
optic nerve hypoplasia and agenesis
of corpus
s3lfe5gp(s':)basar ganglia anomalies
as weil as other
cerebral anomalit
commonly

seen

in

Schizencepr,urv rnorlrvl'"
unknown. lt is believed to be due
to the failure of normal
migration of the primitive normobrasts
Two types ar-e described, which
resurts in the
have prognostic
cerebral ciefts6The other theories
significance.
ln
type
I
or
closed_lip
that have been
schizencephaly, the
described in the etiology of schizencephaly
cleft walls are in apposition and
is vascular
type ll or open lip
cause proposed by Barkor",ich and
Norman. They schizencephaly, in which the walls are separated.
proposed the abnormality resulting
frcm an infarction
Presenting symptoms relate tc
ilre amount of involved
in an area of the germinal matrix
dqring the seventh brain. Children with closed_lip
schizencephalytypically
week of embryogenesis. pathorogies
rike infection, present with hemiparesis or
motor delay,,r,vhereas
metabolic disorders, ischemia,
genetic
or
defects that patients with open-lip schizencephaly
usuallypresent
cause errors in any of the stages
of stem cell with hydrocephalus or seizures. patient

differentiation, neuronal migration,
or cortical
organization form cortical anomalies
such as

lissencephaly, pachygyria, schizencephaly,
hdterotopia, polyhicrogyria, and
unilateral

megalencephalyt

t,a1.

However, early prenatal injury,

such as that associated with drug
abuse or abdominal
trauma, has also been reported
to be associated

schizencephaly, possibly from

with

a vascular
. insult tslFamiiial cases of schizencephaly
ha,,e been
reported, suggesting a possible genetic
origirt r,viilrin

a gro up of neuronal migration
disorclers. Brr_rrrelli et all
101

have reported heterozygous mutatiorrs
of ilre
Eivi Xz.irt sonre of rne parrents
wrut a"uara

schiz encephaly, mutations in
Homeobox El,4X 2 gene
A
,11;,

\

ESI-l Liieline,

)iXiX, 2C l.5

uiithclosed_

lip schizencephaly are more likely
to have mildto
moderate rieurologic deficit than
those wiilr

openliptype. Unilateral closed_lip
schizencephaly is
associated with the best neurodevelopme-ntal
outcome.patients with progressively
larger clefts
present withprogressively greater
neurologic delicits
becauseprogressively more brain
is missing. Nearly
all patientswith bilateral open_lip
clefts have severe
disabilities.
Ultrasonography (USG) diagnosis
depends upo, tire
demonstratiorr of clefect in tire cei.ebral
manile in ilre

area of Sylvain fissure

and

establishing

communication betr,veen enlarged
Ia teral ventricle and

subarachnoid spacs

r:.rr

.E\

!r

i

SP- tSo

IOSR Journal Of Humanities And Social Science
QOSR_JHSS)
Volttme 20, Issue 4, Ver. V (Apr. 20lS), pp 106_I0g

e-I,SStl 2 2 7 9-08 3 Z,p_I,SSN.. ) z Z g_OAq S.
www.iosrjournals. org

Knowledge, Attitude and practice of condom use among
Married Men in an urban srum Area of Ramn agarrKarnataka.
Bharat Kumar chaudhary', A.s. wantamutte2, Mubashir
Angolkar3,
,arn
st*ul, Department **!r:;:E!:,k,5I:H;::2),,,*, KLE Lrniversity, Betagavi,
'proyessor, MD, Head of D"pon!.(
3Associate

rf

"r*fffiff;;1;Xyuw

KLE rnternationat Medicat programme,

professor, uor, r{r',1f}i'tr;?;g:;::kf:;:;,;#;,!#:;,th,

r.N.

University, Belagavi, Karnataka, Jndia.

*),,,,,,,r,,,"r"

*,

Abstract: Background, Candom bid protection against
both unintended pregnancies as well as sexually
t rans mi tt e d infe c t i o ns. Condom use practice

t-

transmitt e d infect io ns

can reduce the increasing incidence and prevalence
of sexually
Objectives To assess the knowledge, attitude and practice
of

6rk) including HIV/AIDS.

married men regarding condom use. Materiqls and
Method: This cross-sectional study was conducted
in the
urban slum area of Gangwadt with a sample
of 320 maried men. Pre-designed and pre-tested questionnaire
was used to elicit the required inJbrmation. Percentages
and chi_ square test was appliedJbr statistical
analysis,
Results: Condoms were considered by participants
as an effective method for birth control (43.75%)
and
prevention of sexually transmitted infections (3
4. 7 %o) respectively. Only (23, l2%o) of participants
were using
condom. A signficant associationfound to
be existing arnong knowl edge, attitude and practices
ofcondom use
with that of age and socio economic status. Conclusion:
The participant level of knowledge and practices
towards condom use was low.
Keywords, : Attitude, Condom, Knowledge,

Sexually transmitted infections (STII).

condom use las e3rer-s.ed ,,
f"11"3#Xlilrnr,r","*,es in the grobal fight against sexualy
tansmitted infections including the panic HIV/AIDS.I
The role of male condom for both conhaception
and prevention of srls was established in Europe
during eighteea century' worldwide, an estimated
++ mittion
use condom during sexual intercourse for
family planning while as many as 6aYo of all condoms
are used"rril*
ouiria" marrrage.The National Family Planning Programme of India
had introduce-d condom as one of the family

"r*tl"

planning methods a*Tg.lh.. Iate 1 960s.
5.2% in 2005 -2006 in India.3

ihe

pi-evalerce of condom use has increased from 2.1%o
in lgg2-1gg3 to

Globally, India is second onlv to South Africa in terms
of the total number of people living with
HIV/AIDS' The annual sentine'l t*,r.itt,i". estimated the
numuer
iJ"l r*a living with
HIV/AIDS in 2005 to be 5'2 million among which 57%
of these inf."tion are in rural areas. rrrough India is
considered to have a low prevalence, due to fts
large population, u
-.ugr, 0. I % increase in the prevalence level
would heave the nrunber of HlV-positive people
by^or", rraiu-ir1rior. HIV prevalence in India varies
^t
geographically' The four states with the lgh"rt
o*rb.rs oi p"rpr. fiving witl rlv tarr**a pradesh,
and ramil Nadu) which are in the soutrr oitne countryind
account for 53%oof all HrV
ffllii1ilr'aharashtra
Condoms provide dual prote-ction against both
sexually fansmitted infections and also to avoid
unwanted pregnancies's correct uie of condom
decrease the risk
ruy transmission uy ur..roJt ffirrd;";
condom promotion has received extensive attention
"r
in the f€ht;;rimirt
AIDS pandemic.6
The steady and correct use of cond.otns coupled *itn-n*
"
reduction
strategies, continue to play an
important role in the decreasing and pre-vention of
HIV/AIDS transrnission. Th#foie understanding and
incorporating strategies to overcome bariiers to
condom use in such education and prevention efforts
are crucial

;i#nr'iilfi

\
-\

which is particularly necessary in bountries such as
India, where uivlarns has become a serio*s public health
crisis'' Not many studies have been carried out to explore
this knowledge from the married. men. Hence the
study was undertaken to assess the knowledg", uttitrJ"
unJ pru"tii" of married men regarding condom

fi::""

Knowledge, Attitude and Practice of Condom Use among Married Men in Urban Slttm

II.

A

Materials And Methods

cross-sectional stLrdy was conducted in the urban slum area of Gangwadi which is under the
Ratnnagar Urban Field Practice area of Jawaharlal Nehru Medical College, Belagavi city, Kamataka from
February 2014 to October 20l4.The Gangwadi urban slum area was chosen conveniently by the researcher. All
the 320 married men residing in the urban slum area during the study period was included in the study and the
participants who were not willing to participate were exclnded from the study.
Pre-designed and pre-tested self administered questionnaire were used to collect the information on
socio-demographic status, knowledge, attitude and practices about condom r.rse.
Data enhy and analysis was made by using Statistical Package for Social Science (SPSS) software
(Version 20.0). The results were expressed in percentages. Chi square test was applied to see the association.
Ethicai clearance was obtained frorn Instihrtional Ethics Committee (IEC) of KIEU, J.N.M.C. Written informed
consent was obtained from the participants after explaining about the whole study.

III. Results
In this study, majority of the participants (54.1%) belonged to the age group of 30-39 years. Nearly
three quarters (12.2%$ of the participants were Hindu and higher proportion (50.9%) of them belonged to joint
family. There were more illiterates wives (40.3%) than husband Ql.9%). Half of the participants (50%)
belonged to class IV of socio-economic status respectively according to modified B. G. Prasad's Classification.
Nearly (43.75%) of the participants considered condoms are used for birth control while (34-7%) ot
them considered condom use can prevent STIs. About (25Y) ofthe participants feels shy to buy condom from
market. (Table l) More than three quartsrs of the participants (76.88Yo) were not using condom and only
(23.12%) of them were using condom. (Table 2) KAP of condom use among the participants was found to be
significantly associated with age and socio-economic status while the shrdy detected no difference with that of
religion, types of family, education of father and mother. (Table 3)
Table 1:

and attitudes towards

Condoms are used fbr birth control

t40

43.75

180

56.25

Knowledge about proper condom use

95

29.69

225

70.31

Condoms prevent STIs

ll1

5+. I

209

65.3

Condoms use has some side effects

133

4r.56

187

s8.44

80

7<

240

75

Feels shy to buy condoms

Table 2:

ants

condom

Condom user

74

23.12

Non condom user

246

76.88

Total

320

100

Table 3: Association between condom and

Age in years

Religion
Type

I-

1

of
i

20-29
30-39

39

98

3l

t42

4049

4

6

54

Hindu
Muslim

lamily
n

use.

d-AAldoaa

Nuclear
Joint
A.7 Aa7 A^

hic variables.

6.$q

2

0.04*

177
69

0.03

I

0.863

20
36

121

0.007

I

0.935
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Knowledge, Attitude and Practice
Participant
education

Education of
wife

Socioeconomic
status

of Condom
86
59

Illiterate

16

Prirnary
Secondary
PUC

20
JJ
5

76
25

Illiterate
Primary

31

98

20

72

Secondary
PUC

l7

65

6

11

Class I
Class II

I

Class
Class

III

IV
Class V

* - Significant at p<0.05

Use among Married Men in Urban Slum

1
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9
35
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7.227

J

0.065

1.839

3

0.606

9.894t

4

0.03*
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/-
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Fisher's exact test

Discussion

enrolled in the
The present study was conducted in an urban slLun area with 320 married men being
participants
the
(72.2yo)
of
yeats.
study. Majori tV 6+.t6l oithe participants belonged to the age group of 30-39
participants
the
(31.9%)
of
joint
About
family.
wer; Hin;u a;d'higher proportion (50.9%) of them belonged to
were illiterates and half of them (50%) belonged to social class IV.
wives
A study conducted in kaq showed tiat (48.7%) of the respondents and (34.2%) of the respondent
years
25-29
gtoup
of
to
age
belonged
respondents
the
(2i.83%)
of
Majority
were educated upto secondary tevet.
and more than half of them 1iS.::"2; were oimedium socio-economic class.2
(34.7%) of
Out of 320 participants, (43.75%) of them stated condoms are used for birth control while
(29.69%)
of the
About
use.
the participant, .orrrid.r"d STIs transmission can be reduced through condom
condom.
purchase
to
p-ti.ipurrtr had knowledge on proper condom use and (25%) of them feels shy
participants
Similar findings" *"r" .rpo.trd in a study conducted among mqles where (33.2%) of
about
knowledge
proper
had
them
(25.8%)
of
and
thousht that condoms aie effective method of contraception
transmission
considered.STls
participants
(84.2)
of
that
conducted in Ethiopia showed
to buy condom from shop and
can be reduced through proper use ofcondom s and (44.8%o) ofthem feels uneasy

;;;ffi;;;.t;;dy
other place.5

oriog

them were
Three quarters of the participants (76.88%o) were not using condom and only (23.12%) of
(12%) and (88%)
was
males
among
use
of
condom
rate
tirat
revealed
in
kaq
co-nducied
study
A

"orrJo.rr.
of tn-em had never used it.2
use with age and
The present ,toay foona a statistically significant difference_among KAP of condom
religion, type of
with
use
condom
of
socio-economic class whereas there was not any r-elationship among KAP
significant
a
statistica.lly
found
et
al.
Ismael
by
A-ify, education of father and mother. A study conducted
level''
educational
wife
and
respondent
status,
usro"lutio, among condom use with age, socio-eionomic
a statistically
Another similar study condricied among black and whiti in South A1iica also found
trse.6
condom
and
significant association with age

V.

Conclusion

family planning was
The participant level of knowledge about proper zind effective use of condoms for
to
be existing between
low. However the rate of condom use was also low among them. The association found
needed to improve
steps
the
uge *A socio-economic status with KAP of married malis significantly outlines
flieir knowledge and rate of condom use through periodic health education programs
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ABSTRACT

Article History:

Exposure to indoor air pollution from the combustion of biomass fuels (wood, charcoal, animal dung and
crop wastes) and coal is a significant public health hazard predominantly affecting poor rural and urban
communities in developing countries. A cross-sectional study was conducted in Sonatti village of
Belagavi district among non-smoking women aged 20 years and above using biomass fuels for cooking.
Interview was done using a pretested questionnaire. Observations were made on housing characteristics
especially about kitchen and the cooking stove. The respiratory symptoms included cough (19.68%),
phlegm (12.5%), breathlessness (9.37%),wheezing (0.31%) and chest illness (0.31%). 96% of the subjects
cooked in kitchens which lacked a chimney and 95% of the subjects used kitchens which lacked even a
single window. The overall prevalence of respiratory symptoms came out to be 20.31%.
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INTRODUCTION

It is estimated that up to one-half of the world’s population
burns biomass fuel (i.e., wood, crop residues, animal dung and
coal) for indoor uses such as cooking, lighting, and heating. As
a result, a large proportion of women and children are exposed
to high levels of household air pollution (World Health
Organization, 2009).
About half of the world’s households still use unprocessed
solid fuels, ranging near zero in developed countries to more
than 80% in the countries such as China, India and SubSaharan Africa (Torres-Duque C et al, 2008). Burning of
biomass fuel has emerged as one of the top ten global threats to
public health as it accounts for 2.7 % of the global burden of
disease. The levels of exposure to polluted air is reported to be
higher in women and children since they spent most of their
time indoors during cooking (Khalequzzaman M et al, 2010).
India registers 600,000 premature deaths per year due to
biomass fuel combustion exposure (Revathi M et al, 2012).
Fifty percent of the world’s population and up to 90% of rural
house-holds in developing countries and approximately 80% of
rural households in India still rely on unprocessed biomass

fuels such as wood, dung, crop residues and coal for production
of domestic energy for cooking and heating. The biomass fuels
when burnt in inefficient stoves and open fire places in closed
space with no ventilation, forms an enormous source of indoor
air pollution. Biomass fuels are used mostly by poor people;
predominantly in rural areas of developing countries due to its
easy availability and mostly free of cost when compared to
other fuels (LPG, electricity, kerosene stoves). Biomass fuels
have low efficiency and produce indoor air pollutants (Bruce N
et al, 2000).
Biomass combustion produces complex mixture of volatile
organic compounds, which are respiratory irritants like:
Suspended particulate matter of respirable size (PM<10 μ),
carbon monoxide, nitrous oxides, SO2, aldehydes (e.g.
Formaldehyde) and poly aromatic hydrocarbons which are
carcinogenic (e.g. Benzopyrene). PM10 has significant adverse
effect on health. The mean PM10 level for 24 hours exposure is
300-3000 μg/m3 but as high as 30,000 μg/m3 during cooking is
observed. The safety standard recommended for 24 hour
average PM10 exposure is 150μg/m3. An average of PM10
levels is 1000 μg/m3 in India which is 10-70 times above the
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ambient levels in most of the polluted cities observed
worldwide (Balakrishnan K et al, 2002).
Burning biomass in traditional stove (open fire, three stone
stoves) of low efficiency and often with little ventilation emits
smoke containing large quantities of particulate matter and
gaseous pollutants such as carbon monoxide, nitrogen dioxide,
sulphur dioxide, formaldehyde and dozens of toxic poly
aromatic hydrocarbons such as benzopyrene. These substances
have serious health consequences on the exposed population
(Balakrishnan K et al, 2002).
Domestic cooking is one of the major activities of the rural
Indian house wives. Cooking is carried out in an enclosed
space with poor ventilation and in inefficient stoves. Women,
young girls and children are the most affected group due to
long duration exposure of biomass exposure. In developing
countries, at the age of 15 years, girls start cooking and spend
an average of 4-6 hours daily in kitchen for cooking. Therefore,
during her lifetime, she is exposed to the biomass fuel smoke
for 30-40 years, equivalent to 60,000 hours of exposure and
inhaling 25 million liters of polluted indoor air (Salvi S and
Barnes PJ, 2010).
Therefore, the present study was aimed at finding out the
prevalence of respiratory symptoms among non-smoking
women using biomass fuels in Sonatti village, Belagavi,
Karnataka.

MATERIALS AND METHODS
The present study is a community based cross sectional study
which was primarily conducted to assess The present study is a
community based cross sectional study which was primarily
conducted to assess the prevalence of respiratory symptoms
among non-smoking women using biomass fuels in Sonatti
village, Belagavi district, Karnataka the prevalence of
respiratory symptoms among non-smoking women using
biomass fuels in Sonatti village, Belagavi district, Karnataka.
The study was approved by JNMC Institutional Ethics
Committee on Human Subjects Research.
Universal sampling was used to achieve a sample size of 320
women. All non-smoking women aged 20 years and above
involved in cooking were included in the population. Women
having history of Bronchial asthma, Systemic and immune
compromised diseases like HIV/AIDS and chest abnormalities
like Scoliosis were excluded from the study since these
conditions were expected to have a confounding effect on the
outcome variable.
A standard pretested questionnaire was used which was
designed and adapted from National Family health Survey-3
and United Kingdom Medical Research Council (UKMRC).
The data was collected through the interview and observation
of the house made by the investigator at the time of the survey.
An informed written consent was obtained from all the
participants before collecting the data. SPSS software version
13.0 was used and prevalence of disease was calculated using
percentages.

RESULTS
The socio-demographic profile shows that the maximum
number of study subjects i.e. 101 women (31.56%) were in the
youngest age group i.e. 20-25 years followed by the women
above 50 years who were 61 in number (19.06%). The range
was from 20 – 70 years. Nearly 91% of the study subjects were
married whereas 9% were unmarried. All the 320 women were
living their lives below the poverty line (BPL) and belonged to
Class V of socio-economic status. Majority of the women i.e.
62.81% of them were living in joint families and 37.18% lived
in the nuclear families. 91.56% of all the study subjects were
illiterate and there was only one woman who had studied after
her secondary education. 90.3% of subjects were house wives
and there was only one woman who was employed in a factory
nearby whereas about 9% remained unemployed.
Table 1 shows that 71.88% women cooked food in houses with
separate kitchen whereas 28.12% women did not have separate
kitchen. About 96% household did not had chimneys whereas
only 4% household had chimney facilities. Ninety five per-cent
kitchens did not had windows, 4.68% kitchen had one window
whereas 0.32% kitchen had more than two windows.
Table 1 Distribution Of Kitchen Characteristics
According To Variables
Variable
Separate kitchen
Present
Absent
Chimney
Present
Absent
No. Of kitchen windows
None
1
>2
Total

Frequency

Percentage (%)

230
90

71.88
28.12

13
307

4.06
95.94

304
15
1
320

95.00
4.68
0.32

Table 2 reveals that 42.5% of women had already spent more
than 15 years in cooking using biomass fuels. Only 6 women
(1.87%) had spent less than two years in cooking indicating an
early involvement of girls in cooking. 123 women (38.43%)
were spending around 4-5 hours per a day in their kitchens
while cooking food with biomass fuels, whereas 39 women
(12.18%) spent around less than two hours in their kitchens
while cooking food with biomass fuels.
Table 2 Distribution Of Women According To Amount
Of Time Invoved In Cooking
Variable
Years spent in cooking
< 2 years
2 - 5 years
5 – 15 years
> 15 years
Total (n=320)
Hours spent in cooking /
day
< 2 hours
2 – 3 hours
4 – 5 hours
> 5 hours
Total (n=320)

Frequency

Percentage (%)

6
50
128
136
320

1.87
15.62
40.00
42.50

39
82
123
76
320

12.18
25.62
38.43
23.75
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Table 3 shows that 61 women (19.06%) experienced cough as
the first thing in the morning in winter season, 58 women
(18.12%) had experienced cough during day or night in winters
whereas 31 women (9.68%) experienced cough in most days
for three months. Forty women (12.5%) produced phlegm in
the morning in the winter, 34 women (10.6%) produced
phlegm in the day or night also and 17 women (5.31%)
produced phlegm for most days in three months. Thirty women
(9.37%) had experienced shortness of breath when hurrying, 24
women (7.5%) had experienced shortness of breath when
walking with others whereas only 12 women (3.75%) had
stopped for breath when walking at their own pace. Only one
woman suffered an attack of wheezing in last 12 months and
only one woman had chest illness in the past 3 years.
Table 3 Prevalence And Onset Of Respiratory Symptoms
In Women
Variable
Frequency Percentage (%) Prevalence (%)
Cough
19.06
Morning cough in winter
Yes
61
19.06
No
259
80.94
Cough in day/night in
winter
Yes
58
18.12
No
262
81.88
Cough in most days for 3
months
Yes
31
9.68
No
289
90.32
Phlegm
12.50
Phlegm in the winter
morning
Yes
40
12.5
No
280
87.5
Phlegm in the day or night
Yes
34
10.6
No
286
89.4
Phlegm for most days in 3
months
Yes
17
5.31
No
303
94.69
Breathlessness
9.37
Troubled by shortness of
breath when hurrying
Yes
30
9.37
No
290
90.63
Short of breath when
walking with others
Yes
24
7.5
No
296
92.5
Stopping for breath when
walking at one’s own pace
Yes
12
3.75
No
308
96.25
Wheezing
0.31
Attack of wheezing in last
12 months
Yes
1
0.31
No
319
99.69
Chest illness
0.31
Any chest illness in past 3
years
Yes
1
0.32
No
319
99.68
Total
320

The overall measured prevalence of any of the respiratory
symptoms among 320 women included in this present study
was found to be 20.31%.

DISCUSSION
In our study, the age of the subjects ranged from 20-70 years,
with the mean age being 34.9 years. 90.9% of the women were
married among the 320 subjects and all belonged to Hindu
religion. All the 320 women belonged to the Class V of socioeconomic status. 91.5% of the women were illiterates and only
6.8% of women had completed their primary education. Almost
all the women were housewives. In a household survey
undertaken in Nepal, the mean age of the women was 36.1
years with a standard deviation of 16.7 years. 80.4% of the
subjects were married and 52.4% were illiterate (Shrestha IL,
Shrestha SL, 2005). In another study conducted with similar
objective in Mexico, 841 women of 38 years and above who
never smoked were included as subjects who were later
categorized into women using biomass fuels and women using
gas. Women who were in the category who used biomass fuels
were slightly older, less educated and reported less income
compared to those using natural gas (Regalado J et al, 2006).
The duration of cooking (in years) and the daily time spent for
cooking ( in hours) was found to have a significant impact on
the prevalence of respiratory symptoms in women exposed to
biomass smoke in our study. The proportion of women with
respiratory symptoms increased along with an increase in the
total number of years spent in cooking. Of the total 136 women
who were involved in cooking for more than fifteen years, 49
of them (36.02%) had respiratory symptoms. Highest
proportion (30.26%) of women with respiratory symptoms
were seen in the group which spent the maximum hours per
day i.e. 4-6 hours as well as 30.76% in least hours spent per
day i.e. less than 2 hours. The fact of higher prevalence of
respiratory symptoms in women who spent less than 2 hours
per day in our study can be explained by a finding that older
women who had respiratory symptoms spent less time as
compared to young and healthy women. The differences were
found to be statistically significant. Our results are in
agreement with the Pakistan study on chronic bronchitis, where
majority of women had cooked in the kitchen for 11-20 years.
The prevalence of bronchitis symptoms in women who had
cooked for a period < 10 years was 27.5% compared to 72.5%
among women who had cooked for > 10 years. Symptoms of
bronchitis was prevalent in 20.8% of women who spent > 2
hours per day cooking in the kitchen compared to 79.2% of
women who spent > 2 hours per day cooking in the kitchen
(Akhtar T et al, 2007).11 In a study conducted in Northern
India, the prevalence of asthmatic symptoms was significantly
higher in females who had used biomass fuels for cooking for
more than 20 years than for 1-20 years usage (Behera D and
Jindal SK, 1991).
Results from our study revealed a significant prevalence of
20.3% for respiratory symptoms in women cooking with
biomass fuels. Cough was the commonest symptom as 61
women among 320 of them (19.06%) experienced it. Next
commonest symptom was phlegm with 40 women (12.5%)
experiencing it. Thirty women (9.37%) suffered from
breathlessness whereas one woman each suffered from
wheezing and chest illness in the past. Results from a similar
study done in Zimbabwe showed an overall prevalence of
respiratory symptoms as 94%. This high prevalence can be
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explained by the fact that the sample size of the concerned
study was as small as 48 women. The most commonly reported
respiratory symptoms in women were cough (79%), chest colds
(70%), and phlegm (51%) which was agreeable with our results
(Rumchev K et al, 2007). Results from a similar study
conducted in Mexico, revealed a 5.1% prevalence of asthma
diagnosed by a physician and 37% of women reported having
cough or phlegm most of the day. 46.1% of women exposed to
biomass smoke reported to have wheezed in the past (Regalado
J et al, 2006).

CONCLUSION
This study contributes to the evidence of the adverse impact of
indoor air pollution from biomass combustion on respiratory
health of women involved in cooking with biomass fuels.
Prevalence of respiratory symptoms existed among rural
women exposed to biomass fuels in cooking.
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int'ectioLts
clisease, according to global tuberculosis report by WHO 2014, 9.0 n-rillion people develop TB and 1.5
million rlied liom the tliscase.

Objectives: To detertline the factors causing delay in treatment ofpulmonary tuberculosis patients.
Material and Method: A cross sectional study was condncted arnong new smear positive pulmonary
tuberculosis patients seeking treatment of DOTS under RNTCP at civil hospital Belagavi clistrici.
Purposive sampling rvas usecl to get I I 0 patients. A predes igned and pretestecl questionnaire was usecl
to collect data on Socio-econotnic and demographic particulars, health seeking behavior alter
obtainrng inlormed coltsent. Data was entered through SPSS version I6 and frequency, percentage
and chi square test were calculated.
Results: A total of 110 patients were enrolled in the stucly r.vhere mean age was fbund 40.8i vrs,
majority olnrales 19(173%) were laborers whereas t'emales 20(18.4%u) were houservives. Among the

participants 36(32.7%) rvere illiterates, 81(73.6%) rvere marriecl and,27 (.24.501,) were unmarriecl.
89(80.9%) participants lived in ulban area and 73(66.4%) rvere living with >6 members in a farnily.
Factors like selfmedication. uso oftraditional healers and alcohol usc caused patients dclay mr.rrc than
30 days. Health System Delay lor > 7 days rvas strongly associated with Self medication and use of
traditional healers. Majority oltlie patients 49(44.5%) said being too busy rvas their reasons fbr not
visiting health care providers (HCP).
Conclusion: Self medication, use of traditional healers ancl alcohol use were factors associatecl witll
patients and health system delays.
distribution, and reproductton in ant, rnediunt, provided tlte origirtal work is properl:.t.itL,d.

Citationz Dr. Jayashree. M. H., Dr. Mubashir Angolkar, Dr. Oza Mmnal, J., Mutisya M Faith and Dr. B. R. Ashok Kumar. 2015.
fio,r RNTCp:

I

"Assessment oll'actors causing treatment delay among nervly diagnosed smear positive pnlmonary TB patients seeking care
cross sectional study",Iti.terno.tionalJournal of Cwt-ent Re:;eorch,7,(.5), 16256-16259.

INTRODUCTION
Tuberculosis is among the top ten causes of global morlality,
(Murray et al., 9061). According to WHO report 9.0 million
people developed TB and 1.5 million died trom the disease
whereas multi drug resistant TB (MDR-TB) was 3.5%
throughout the wor1d. Among 9 million cases 56010 of cases
were from South East Asia and western Paciflc Region,

http://www.who.int. TB prevalence in India is 2301 100,000
population, (http://www.tbcindia.nic.in) It is estimated that on
an average untreated smear positive patients can spread
infection to 15- 20 people annually under natnral conrse of
untreated disease. Delay in diagnosis of tuberculosis, causes
spread of infection in the community, increases patient
*Corresponding author: Dr. Mubasltir Angolkar,
Depdfintent ol'Public Health, J.N. Medical College, KLE|J, Belagavi,
Kanataka, India.

expenditure and is associated with a higher. risk of mortality,
(Bustamante Montes. 2000). TB cliagnosis can be delayed
when patients postpone seeking care until much after the onset

of symptoms (patient delay), or rvhen l.realth providers take
more tirne than requirecl to diagnose patients seeking care
(health system delay). The magnitude and risk facrors for
patient and health systern delays have been well documented in
a number of countries, (Long. 1999) although little is known
about these topics in India, TB accounts for nearly 30% ofthe
global tuberculosis burden, (Khatri, 2000) Although
Tuberculosis (TB) is both preventable and curable, it rernains a
leading inf'ectious canse of morbidity and moftality rvorlclwide.
In2007, the World Health Organization (WHO) estimared 9.27
million new cases of TB with 1.3 million deaths, (World
Health Organization,2009). To decrease the impact of TB, the
United Nations included TB prevention and control among its
eight Millemrium Development Goals, with a proposal to

I 6257

reduce

Dr' Ja-t'ashtee et al. Assessment offrrctors causing treatilenr delay ailong newly tliagnosed
snrcar positive pulrnonnr-y
Tb patients seekirtg care lrom RNTCp: Cross sectionol stutly

TB incidence to half the 1990 level by 2015.g

To

measure and achieve this, the World Heatth Assemblv (WHA)
highliglrted two indicators 70%o global and in-country case

detection rates and successful treatment of 85% of Cases,
(World Health Organization, 2009). Hence the present study
has been undertaken to known the cliagnosis and treatment
delay factors for puhnonary tuberculosis and also the sociodemographic parameter's that affecting the TB pxtients on
diagnosis and treatment delal

.

Health care System delay: Time interval between the date of
health-seeking behavior. and confir-mation of tliagnosis and
initiation of anti-tuberculosis treatrnent. (In this stndy, the time
interval more than 7 days was considered as health svstem
delay).

Data Analysis: Data was serially coded and entered in SpSS
(windows 16.0) software and analysis was clone using
percentage and chi-square test to test the association between
the vanables.

MATERIALS AND METHODS
A cross sectional study was done among newly diagnosed TB
patients seeking treatment under RNTCp in civil hospital,
Belagavi district who had starled taking treahnent one week
before or within the study period. The sturty r.vas done for l0
months {iom l" February to 30t1'November iOt 1 ancl a total of
Il0 patients were included in the str-rdy. purposive sarnpling
was used for selection of participants. A pretested interview
schedule was used to collect information based on socioeconomic and dernographic particulars, health seeking behavior

L

legarding more than 30 days and reasons for delay. The
participants included in the study were all newly diagnosed
smear positive pr.rlmonary TB patients seeking treatment during

the shrdy period and those who gave informed consent to
parlicipate in the study. The participants exoluded were patients

with positive smear already on RNTCP treatment, patients
diagnosed with negative smear for pulmonary TB and those
who did not give ir.rformed consent.

RESUTTS
In present study there were 65 rnales and 45 females, in both
males and fen-rales most them were in the age group of 25_

34yrs (Table no.l). Majority 36(32J%) r.vere

illiter.ate,

27(27.5'yo) secondary school educated; 25(.22.7\%) were
primaly edncated: l3(3.690) stLrdied up ro pUC, 4(3.6%) had
completed diploma and graduatinn only one student was
studying post graduation 1 (0.9%). ln this stu<Iy rnaximum
study participants 81(73.6%) were married, 27 (24.5%) single:
2 (1 .8%) were divolced,/separated and none was formd widow.
Participants who rvere fiom urban area were g9(g0.9%);
ibllowed by suburban 18(16.4%); and from rural 3l2.7yo).
About 73(66.402) were Iiving with the family of more than 6
members ancl abor-rt 37(33.6%) were living with less than 5
mernbers in their farnilies. Majority ol participants rvere fron.r

SES class

III i.e. 67(60.9 %);

fbllowed by olass V

i.e.

27Qa.5%); then with class lV t.e. l6(14.5%).

Table l. Distribution of participants according to socio- demographic data
Variables
<24
25-34

Agc groupi'

-.t

5

-14

9(

r

Female

Total

22(20)

l4(2 s.s )
r

N

r.8)
1

2(l 8,5)

6(3s.6)
2(1.1)

3,0(27.3)

t1()2.1)
l9(r 3.3)

r4(2 1.s)
8( r 2.3)

5(lr l)
(6.7)

>65

lr(r0)

8( r 2.1)

t1(t2.3)

llliterate

22(33.8)
l4(2 r.s)
19\29.2)
4({t.2)

6( r 3.1)
14(3 1.1 )

45-54
55

Literacy statns

Male N

-64

Primary
Secondarv
PUC

3

t t 124.4)
8( 1 7.8)

36(32.1)
2s{22.1)
21{24.5)

Diplolna
Graduation

2(3.t)

e(20)
2(4.4)

4(6.2)

0

4(3.6)
4(3.6)

PC

0

t(2.2{)

l0.e)

I3(r 1.8)

Frcquency (91)
Family mernbers

l-5

Marital status

Residcnoe

* ( t'? = 3.125: df

:l

>6
Man'ied
Single
Divorced
Urban
Sub- Urban
Rural
; P=0.0-54.) for age sroup

37(]1.6)

l l0(100)

7316{t.1)
8 r (73.6)
27(24.s)

2(

r

L8)

l r0(100)

8e(80.9)
l 8(

l0(r00)

16.4)

3(2.7)

Delinition of study variables

Determinants of Delays factors of study participants

Dependent variables for the study were patients delay, Health

Among 110, patients not visiting HCP was due to reason like
Too bnsy 49(44.5%), too farwere 24(21 .B%) and 10(9.1%) due
to long waiting time and other reason cited were due to
negligence, lack of knowledge etc were 27(24.5%). (Graph
no.l) Table 2. Reports the factors that caused the delay, self

system delay.

Patient delay: Time interval between onset of symptom and
presentation to a health care provider. (In this study, the time
interval up to 4 weeks was consider as non-delay, and more
than 4 weeks as delay).

medication, choice

of I't

health system contact, use of

traditional healers and alcohol user were the factors strongly
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associated with patient's side delay

of more than 30

on diagnosis and treatment delay and to determine the delay
factors in diagnosis and treatment of pulmonary tuberculosis.

days.

Higher proportion of those who indulged in self medication
experienced a delay of rnore than 30 days compared to those
who did not resort to self medication. The ditlerence u,as
statistically significant (p:0.02). The delay was significantly

In our study we had 65 rnales and 45

f'ernales

as

our

participants, rnajority ofparticipants belonged to age group of

25-34 yrs, 36(32.7%) were illiterate,

(p:0.02) higher arnong those wl.ro consulted government health
care providers compared to others. Sirrilarly, the delay was
more for those who use traditional healers and clxrentlv used

27(21

.5%).

to urban area. followed by

89(80.9%) belonged

Total

suburban

18(16.4%) from sr"rb urban and 3(2.7%\ from rural area.
Ar.rother cross sectional study cor.rducted in 385 TB patients
who visited 2l DOTS clinics in Luanda 229 were male and 156

alcohol

of education and employment is
signiticantly higher arrong males than females (p < 0.01), as is
incorne (p < 0.05), (72%) ltved in urban areas and l0B (28%) in
suburban areas.9 In present study majority of thern were
81(73.6%) were married, A cross sectional study conducted at
the chest clinic Jericho Ibadan which showed 19.6% of the
were females. The level

,dToo lar

@

Too busy

respondents not married,

i,l Long waitlng
tirn'e

%,olhers

L

Graph l._ Distribution of study participants according to reason lbr not
visiting HeathCare Provider aller onset of symptoms (n:l l0)

Table 2. Reports factors that caused the delay, self medication,
choice of l" health system contact and use of traditional
healers u,ere the iactors strongly associated with Health System

Delay of more than 7days. A greater proportion of participants,
who had been to a private doctor first, experienced health
systern delays compared to those who went to govelxment
health providers (p:0.001) which is statistically significant and
those u'ho approached governlnent providers had lesser health
s)stem delay compared to those who visited private or other
providers (p:0.001), Health system delay was higher for those
who did not use self medication.

while 60.8% were married at the time

of interview,

(Fatiregun and Ejeckarn, 2010). In our study
73(66.4%) were living with the family of more than 6 members
and about 37(33.6%) study participants were living with less
than 5 mernbers in their families. A cross sectional study
conduoted in Navi Mnmbai showed that participants who had <
5 ftrmily members were 76(62.3ok) and >5 membels were 46
{37.'7%). (Konda et al.. 2014). In our str-rcly we found the
lactors that cansed the patient delay, self medication, use of
traditional healels and alcohol user wero the factors strongly
associated rvith patient's side delay of more than 30 days.
Higher proportion of those who indulged in self medication
expelienced a delay of mole than 30 days. The ditTerence was
statistically significant (p:0.02). The delay was significantly
(p:0.02) higher among those who consulted government health
care providers compared to others. Similarly, the delay was
more for those rvho r"rse traditional healers ancl currently used

alcohol. Another study conducted in Zimbabwe found rnedian
of 28 days for patient delays, 184 (48%) experienced paticnt
delays >30 days in seeking TB treattrent services, lactors
associated with patient delay, like taking treatment at rural
primary health facilities were significant (p:0.01).

Table 2. Determinants of treatment delay
Delays

I)etenninants

Patients delay

I

No sell medications
Self nrcdication
Government provider
Private provitler
No traditional healer
Traditional healer
No alcohol use
Present alcohol user
Past alcohol user

No self medications
Sclf mcdication
Govemment provider
Private provider
No traditional hcalcr
Traditional healer

DISCUSSION

The present cross sectional study was conducted in
Tuberculosis unit at Belgaum civil hospitat. With an attempt to
shrdy the various socio-demographic parameters of TB patients

P valnc

> 3l

-30

28(7s.6%)

9(24.3%)

59(80.8%) r4(le.l%)

7(63.6%)

80(80.8%)
65(ri0.2%)

4{36.3%)
l e(l e. r %)
t6(19.7%)

22(',7s.8%) 7(24.t%)
56(83.5%) l1(r6.4r%)

37( i00%)
73( r00%)

0.02

u(r00%)
ee(r 00%)

0.022

8l (100%)
29(100%)
67(100%)

0.042

7(s8.i,/o)

5(4t.6'yo)

l2(100%)

24(11.4"/o)

7(22.s"/,,)

3l

l-l
Health care
system delay

Total

Days
r

u.03

(100%)

Days

31(69.8%)

;8

days
l6(30.J9lo)
r rJ(3 1.5%)

s3( l 00%)

<0.001

s6(70.8%) 23(29.t%)

57(100%)
79(.t00%)

<0.001

20(61.s%)

3 r(

39(6rJ.4%)

u (35.4%)

60(6rJ.1%) 28(31.8%)

t6(72.1%)

6(27.2%)

100%)

88(100%)
22(100%)

0.13

Patients who started TB treatment at rural facilities accessed
traditional healers flrst rather than accessing other types of
health tircilities was not statistically signiticant. Those taking
between 30 minutes to an hour to reach their DOT facilities

(p:0.013) and >l hour (p:0.032)

rvere both less likely to

Dr. Ja.yusttrte
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Background: Cardiovascular diseases are a group of disolders of the heart and blood vessels. A

Cardio vascular disease is second largest group after mental illnesses. Carcliovascular diseases are
leading cause of death in developing countries, having contributed 63% to the global mottality.
objectives: To estimate the prevalence of different rish factors of carclio vascuiai disease among
banl< wolkels ot'Belrgavi citv.
Materials and ltlethods: This is a Cross sectional study among the bank employees of selecterl
nationalized banks ofBelagavi ciry. A total of 180 subjects aged 20 years ancl above were inciude6 in
the study. A structured W.H.O questionnaire was nsed to collect data. Body mass index (BMl), Blood
pressure (B.P) and Random blood sugar (RBS) was recordecl. The data was statistically
alalyzed

heteived in levised lorm
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using SPSS.

Bank employees,
Belagavi city.

Results: The prevalence of risk thctor of carcliovascular tlisease was as tbllows smoking 11.7%.
alcohol 37.8%,BMl (obese 13.4% and pre-obese 38.3%), Hyperter.rsion 20%, Diabetes rvere 9.40lo
and pre-diabetes 18.9% . in this study fhere was statistically significant association between age
with
BMI, HTN and Diabetes.
Conclusion: This study shorvs the burden ofcaldiovascular disease lisk factor in the bank ernployees
of Belagavi city. Exercise and education to the masses to bank employees should be an ilrpoitarrt

component of preventive program.
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INTRODUCTION

ll

Cardiovascular diseases are

a group of

heart and blood vessels

disorders

of

the

(www.euro.who.Int...disease/

cardiovascular- disease/cardiovascular-disease). The causes of
cardiovascular disease are diverse but atherosclerosis and/or

hypertension are the most common. Additionally, with
aging a number of physiological and morphological changes

occur that alter cardiovascular function and leads to
of cardiovascular diseases, even

subsequently increased risk

in healthy asymptomatic individuals (en.wikipedia.org/wikil

cardiovascular-disease). Projections indicate that 35 million
deaths out of the 58 million worldwide expected deaths in
2005 were due to chronic, non communicable diseases (World
Health Organization, 2013). According to W.H.O estimates,

it'r 2002, 16.7 million people around the globe died of

cardiovascular diseases each year. This represents about l/3 of
all deaths globally. 80 percent of the burden is in low and

T,

.middle income countries.

*Corresponding author: Santosh
Kumar Shult

By 2020, cardiovascular diseases and mental illnesses will be
responsible for about one half of all deaths and one half of all
healthy life years lost worldwide. CVD is the leading cause of
death in Europe, accounting for over 4 million deaths each
year. 39Yo of deaths in the UK are from carcliovascular clisease
(www.americanheart.org). The Indian subcontinent (India,
Pakistan, Bangladesh, Sri Lanka, and Nepal) is home to 20 per
cent of the world's population and may be one of the regions

with the highest burden of CVD in the world. In 2003 the

prevalence of coronary heart disease in India was estimated to
be 3-4 oh in rural areas and 8-10% in urban areas with a total of
29.8 million affected according to population-based crosssectional surveys (Goyal and Yusuf, 2006). C.V.D growing at
9.2Yo per year. The incidences of cardiovascular d.iseases have
gone up (24.8%) significantly for people between the age of 25

and 69 years which means we are losing more people in
productive age group mainly due to these chronic diseases
(www.deloitte.com/in). Occupation like bank employees who
deal with various types of customers, involves economic
liabilities, high levels of accountabilitv. sr.eatlv reduced

18559 Suntosh Kunrur Shah

et

ul., "Prevalance oJ'riskJhttors oJ'curtlio vuscuhr tlisense antong bank employees oJ'Belagavi cily" a

for the development of various cliseases like
hypertension, obesity, diabetes mellitus. There are vety few

predispose

Recruited parlicipants were of age above 20

studies on bank employee hence the preserlt stucly was

majority of participants 41.19/o were of age group
years (Table 1). Majority of participants were

conducted.

(93.9%), follorved by Muslims (4.4%) and Clristians (1.1
Among these participatts 19.4oh were married.

MATERIATS AND METHODS
A cross sectional study was conducted to know the prevalence
of risk factors of cardiovascular disease among bank
employees of Belagavi city between Febmary 2014 October
2014. Assuming the prevalence of Risk factor to be 50%

Sex

sugar was recorded using sphygmomanometer was taken and
Glucometer respectively.

Data analysis
data was entered in SPSS version 20 and MS excei. The data
was summarized with the descriptive statistics like percentage,
mean, median, and standard deviation. Inf-erential statistics like
12 and fisher's exact test was used for testing the hypotl-resis.

Age in years
20-30
27 (1e%)
l5 (39.5%)
4) (1i .3%)

Male
Female

among bank employees sample size was calculated using the
formrrla:- n=4pqld2 and the total sample was 180. Simple
random sampling technique was used for the selection of bank
and study parlicipants also. Ethical clearance was obtained

tiom JNMC institutional ethics committee. permission from
bank rnanager was obtained aller explaining the objectives as
well as the methodology of the study. Bank employees who
were available at the time of data collection and willing to
participate and gave written informed consent were inoluded in
the study. The data was collected by using WHO
qr-restionnaire, Height and weight was measured by Lrsing tape
and weighing machine. Blood pressr"re and Random blood

\

Table 1. Distribution of participants according to age and sex

Total

40-50

30-40
1 (.16.9%)

3r (17.2%)

Total

Above 50
67 (41.2%)
7 (18,1%)
74 (41.1%)

21 (169%)
9 (23.7%)
33 (18.3%)

24 \16.9%)

142
38
180

Among these participants 19.4oh rvere married. Amons 180
participants 5(2.8%) of them had their education abor.e the
post graduation like PhD, double graduate. 71(39.4920) n.ere
post graduates, 70(38.9%) did their graduation, 32 (17.891,) had

completed their Pre university college level education and
2(l .l%) participant refused to give information about their
education.2l (113%) were smokers and all were males.37.E9o
study participants consumed alcohol (Table 2). There *'irs
statistically significant dif]-erence found between BMI and as
The obesity is more in age group of above 50 years rhan i'ir'tlrose ages less than 50 years that is 18.9%. While under
weight is rnore in age group 20-30 years (11.9%) (Table 3).'Hypertension was rlore (28.4%) in age group above 50 years
afi(21.3ok) in age group of40-50 years.
ra bre 2. Distributio

n,j,ffili:ffi

ll,tiJdin

SMOKE

RESUITS

A total of

180 bank employees were recruitect in the study.
Among these participants 142 (78.9%) were males ancl 3g
(21.1%) were females.

g to s mo kin g

h

abit

ALCOHOL

Yes

2t

lr.7

No

1s9

Total

180

88.3
100

37.8
62.2
100

1,1.2

180

Table 3. Association of age of participants with B.M.I
Age in years

mass index

under
20-30

5111.904\
2(6.50/"\

30{0
40-50
above 50

Total

Total

normal

obese

.L%

9(21.40/"\

1l

6(8.1"1,\

42

3l

I

33

25(33.801\

14fi8.9V"'l

74

69

l9

,6oh

29

t4

I

4(9.6yo\
402.90/o\

I

9

1

obese class

73

80

P = 0.036

Table 4. Association of age of participants with Blood pressure
Age in years

BIood pressure

Normal
20-30
40-50

33 (78.6%)
23 (74.2y"\
2t (63.6V")

Above 50

3t (41.9y")

3040

Total

108

Total

high normal
7 (16.7%)

hvpertension stage 1.2.3
2 (4.8%)

42

4 (12.90/")
3 (9.1"h)
22 (29.7o/o)
36

4 (12.9'h\
I (27.3V")
2t (28.4v"',t
36

31
33
74
180

Table 5. Association betrveen age and R.B.S ofparticipants
Age in years

20-30
30-40
40-50
above 50

Total

Random blood
not interest to test

Normal

6 (14_3%)
3 (e.7%)

32 (76.2%)
22 (1toh)

s (1s.2%)
6 (8.1%)

t5 (45.50 )

20

TotaI

40 (54.tyo)

diabetic
3 (7.1%'l
6 (1e.4%)
r0 (30.3%)
t5 (20.3y")

r09

34

t7

P:0.011

Diabetic
t (2.4%)

42

0

31

3 (g.lYo)

33

13 (l7.6Yo)

74
180

\
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in older age group. It was statistically
4). Among 180 pafiicipants, 20 study

-nsion is more

.,ncant (Table

.

.,airlicipants refused to check their blood sllgar. In age group
r,bove 50 years 13 (17.6%) were diabetic, 15 (20.3%) were

pre-diabetic and in age group of 40-50 years 9.1%o were
diabetic. Diabetics is more in older age group. Statistically
significant association was fbtrrld between age ancl R.B.S.
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Meerut district (Parashar et al., 2009). Another study in
Belagavi, the prevalence of diabetes was found to be 2l.lYo.
Increase in the prevalence of diabetes with age which was
statistically significant shown iu this study (Shivaramakrishna
et a1.,2010).

Conclusion

(Table 5).

DISCUSSION

In the present study males were more compared to females.
The prevalence of smoking was ll.7%o and all lvere male
participants. The percentage of smokers was more in age group
of 20-40 years and in unmarried participants. The analysis
showed association between smoking and age and even with
rnarital status. A stndy conducted in Sullia Taluka, Karnataka
the prevalence of smoking was 10.3%o in shldy population
(Ismail et a1.,2013). Study among Bank Employees in Hubli
showed that the prevalence of smoking was 100/o (Lokare e/
gl., 2012). In this study it was fbund that 37.8oh of the study

!rr,rarticipants consumed alcohol. Similar studies conducted

-

among bank employees the prevalence of alcohol intake in was
tbund to be 41 .7 %o (Salaudeen et al., 2014 and Isnall et al.,
2013). Alcohol consurnption is less in our study this is because
some participants did not give proper inlbrmation about
alcohol consumption. In present study only 29.4 Yo study
pafticipants had a brisk walk in their work and 48.33Yo of bank
participants used bicycle or walk at least for l0 minutes which
created a brisk walk. Only 30% of participants were involved

in

moderate intensity sports, fitness or recreation. Alother
sLrd1, in Belagavi on bank employees lbund 56% were

physically active. Among these physically active study
pafticipants 29 .2%o were involved in mild activity, 34.5%o were
involved in moderate activity and 36.3Yo were involved in
vigorous activity (Shivaramakrishna er al., 2010).

Obesity was more in the age group of above 50 years and
found to be 18.9%o. Obesity increases with the increase in age.
It was found statically significant. Similar study conducted in
1 Karnataka showed tire prevalence of overweight and obesity to
L- U. between 30-36% (Ismail et al.,2Ol3 and Shivaramakrishna
iI-'zt al..2010). In orr present stLrdy prevalence of hypertension
was found to be 24.6 oZ in males and 2.6 %in females. HTN
increases with increasing in age. The ditference was found
statistically significant between age and HTN. The prevalence
of HTN was 23.8Yo in married study participants. It was also
significant. It may be due to with increase age the physical
activities of employees decreases and their way of living was
more sedentary. A study on bank employees in Surat city
found that the overall prevaience of hypertension was 30.4%.
Significant positive association was found between age and
prevalence of hypertension (Momin et al., 2012). Another
study in Pondicherry in bank employees the prevalence of
HTN was 44.3o/o and pre-hypertension was 41.1%.which was

statistically associated with HTN (Kumar and Sundaram,

2014). h this study prevalence of diabetes was9.4Yo and pre
diabetics was 18.9%. Statically significant association was
observed with gender age and diabetes. Diabetes is more in age
group of above 40 than below 40 years. The prevalence of
';-Jiabetes was found to be 20Yo among bank employees of

Modifiable cardiovascular risk factors are widely prevalent
among bank employees of Belagavi city and increases with
number of years spent in ban-k along with their sedentary life
style practices. There is need for oountry like India to frame
and implement preventive strategies based on risk faotors
because they belong to productive age goup. Since majority
risk factors, are related to lifestyle. Exercise and education to
the masses to bank employees should be an important
component of preventive program.

Limitations
The study being a cross-sectional study has several inherent

limitations. Bank employees may have not provided the actual
details about their habits which may have resulted in deviation
from actual interpretation of the risk factors especially about
alcohol constunption. The measure of physical activity,
smoking alcohol intake and diet intake were based on the self
reporting of bank employees. i.e subjective.

Recommendation

Health education related to risk factors of cardiovascular
disease should been given to the bank employees. Periodic
screening for the risk factors of cardiovascular disease among
bank employees should be done. Stress relieving activities and
also other recreational activities should be conducted for bank
employees as they deal with money matters.
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Abstract
Background: Hypertension is an important risk factor for CVD and a major public health problem in developing
countries around the world. All over the world among all annual deaths, 12.8% deaths are due to hypertension
which is about 7.5 million deaths, which accounts 57 million disability-adjusted life years (DALY’S). Objectives:
(a) To estimate the prevalence of hypertension among secondary school teachers of Belagavi city. (b) To know
the associated risk factors influencing hypertension. Material and Method: A cross sectional study was conducted
from Feb 2014 to Oct 2014 in Belagavi city among 400 secondary school teachers. Pre-tested questionnaire was
used to collect information about demographic and socio-economic factors. Anthropometric measurements
were taken for assessment of risk factors of hypertension. An analysis of data was done by using SPSS software
version 20 and percentage for prevalence and chi-square to find out association. Result: Prevalence of
hypertension among secondary school teachers was 13.25% (14.1% in males and 13.0% in female). Hypertension
increases as age advances in both males and females. Hypertension was associated with age, religion, marital
status and body mass index. Conclusion: The prevalence of hypertension among secondary school teachers
was high. Sex, religion, marital status and body mass index were significantly associated with hypertension.
Keywords: Hypertension; School Teachers; Blood Pressure; BMI; Socio-Economic Status.

Introduction
Non communicable diseases especially cardiovascular diseases are on rise in developing countries
like India due to epidemiological, nutritional,
demographic, and socio-economic and life style
transition, other factors like gene-environmental
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interactions and early life influences of foetal undernutrition are likely to cause increased burden of CVD
in India [1].
As per the World Health Organization Statistics 2013,
globally cardiovascular disease accounts for
approximately 17 million deaths a year. The
complications of hypertension accounts for 9.4 million
deaths worldwide annually. Hypertension is
responsible for about 45.0% of deaths due to heart disease
and 51.0% of deaths due to cardiac stroke. The prevalence
of hypertension is highest in the African region among
adults aged 25 and above at 46.0%, while the lowest
prevalence at 35.0% is found in the Americans [2].
All over the world among all annual deaths, 12.8%
deaths are due to hypertension which is about 7.5

Indian
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million deaths, which accounts 57 million disabilityadjusted life year (DALY’S). Globally the overall
prevalence of hypertension in adults aged 25yrs and
above was 40.0% in 2008 [3].
Hypertension being important risk factor for CVD
and a major public health problem in developing
countries around the world [4]. According to WHO,
Hypertension is third ‘killer’ disease, accounting for
one in every eight deaths worldwide. It’s been
expected that number of hypertensives may rise from
118 million in 2000 to 214 million in 2025. Though
being major public health concern hypertension is a
modifiable risk factor for CVD [1].
Hypertension exhibits iceberg phenomenon where
unknown morbidity exceeds known morbidity [4].
Prevalence of hypertension in India, for last three decades
has increased about 30 times among urban population
over a period of 55yrs and 10 times among rural population
over a period of 36 yrs. Prevalence of hypertension varied
around the world with the lowest prevalence in rural India
3.4% in males and 6.8% in females [5].
In 2010, the overall prevalence of hypertension in
Karnataka was 32.1%. Life style factors like smoking
was present in 12.6% participants; alcohol intake was
present in 13.0%. Among vegetarian and nonvegetarian diet groups, prevalence of hypertension was
reported as 35.5% and 64.5% subject’s respectively [6].
Several risk factors are responsible for hypertension
which is modifiable and non-modifiable factors.
Modifiable factors are smoking, obesity, salt intake,
saturated fat, alcohol, physical activity, socioeconomic status and non-modifiable factors are age,
sex and genetic factors [7]
Teachers constitute important productive population
in any country. In this study we proposed to do study
on teachers as they lack in knowledge on Coronary Heart
Disease and they have high prevalence of risk factors
due to their sedentary life style and dietary intake.
Objectives
1.

To estimate the prevalence of hypertension among
secondary school teachers of belagavi city.

2.

To know the associated risk factors influencing
hypertension.
Materials and Methods

A cross sectional study was conducted from
February to October 2014 in Belagavi city among 400

secondary school teachers. The sample size was
calculated by using formula n = 4pq/d2 and sample
size was calculated as 400. Systematic random
sampling was used to select the school teachers. Pretested questionnaire was used to collect information
about demographic and socio-economic factors,
family history, lifestyle factors and also risk factors
for hypertension. Anthropometric measurements and
blood pressure were taken, which were required for
assessment of risk factors for hypertension. This
includes measurement of height, weight, waist and
hip circumference. Before starting data collection all
instruments had been calibrated daily. Teachers who
were on long leave were excluded in this study and
school teachers between the age group of 20-59 years
were included in this study. Data were coded and
entered into SPSS sheet and analyzed by using SPSS
software (SPSS 20.0 Version). Percentage was
calculated wherever required from frequency tables.
Chi- square test was used to see the statistical
significance of different study variables. Ethical
clearance from institutional ethics committee of
J.N.M.C, KLES was obtained. Informed consent was
taken from all participants before data collection.
Results
Total 400 secondary school teachers were included
in the study. Among them 322 (80.5%) were females
and 78 (19.5%) were males. 70.25% were Graduate,
56.0% did not carry out physical activity, 48.5% had
abdominal obesity, 46.75% belonged to class I
followed by 38.50% belonged to class II, according to
Modified B. G. Prasad classification of socio-economic
status. The prevalence of hypertension among school
teachers was 13.25% (males 14.1% and female 13.0%).
Prevalence of hypertension increases as age advances
in both males and females and highest subjects i.e. 21
(16.7%) were in the age group of 40-49 years followed
by 20 (30.3%) in the age group of 50-59 years (Table 1).
Out of total 400 subjects, 280 were Hindus, among
them 29 (10.4%) were hypertensives. There were 56
Muslims and 64 Christians and among them 8 (14.3%)
and 16 (25.0%) were hypertensives respectively.
Association between hypertension and religion is
statistically significant (Table 2).
Table 3 shows that among married teachers, 42
(13.6%) were hypertensives. Among unmarried
teachers, 7 (8.3%) were having hypertension. The
difference was statistically significant. Prevalence of
hypertension increases with increase in weight and
the prevalence of hypertension were high among
overweight and obese teachers (Table 4)
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Table 1: Association between hypertension and age

X2 = 30.352

df = 3

p = 0.001

Table 2: Association between hypertension and religion

X2 = 9.778

df = 2

p = 0.008

Table 3: Association between hypertension and marital status

Fisher exact

p = 0.005

Table 4: Association between hypertension and BMI

X2 = 29.642
df = 2
[X 2 for linear trend = 29.329 p = 0.001]

Discussion
Using the latest Joint National Committee Report
VII for detecting hypertension, in this study among
400 school teachers, the prevalence of hypertension
was 13.25%. The prevalence was high when
compared to the studies conducted at Jeddah, Basrah,
Nellore and Bansal where the prevalence were 25.2%,
21.3%, 29.3% and 32.2% respectively [8, 9, 10, 11]. In
the study it is observed that prevalence increases with
age from 16.7% in 40-49 years to 30.3% in 50-59 years.

p = 0.001

Similar study conducted on school teachers in Jeddah,
the prevalence of hypertension in the age group of 3039 years to be 13.7% and increased to 64.0% in the age
group of 60-69 years [8].
Significant association between hypertension and
marital status was observed in the present study. This
finding was similar to the study done in Ethopia [12].
In this study it was observed that prevalence of
hypertension increases with increase in weight. The
present study showed that the prevalence of
hypertension was associated with the BMI. In subjects
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with underweight and normal weight only 4.5% were
hypertensives and 16.0% subjects with overweight
were hypertensives, followed by 31.1% of subjects with
obese had hypertension. Similar study conducted in
Basrah showed that in obese, 29.6% subjects were
hypertensives whereas in overweight 22.4% subjects
were hypertensives [9]. There was significant
association between hypertension and BMI which
was similar to the findings of present study.
Conclusion
In this study, the prevalence of hypertension among
secondary school teachers was high. Majority of teachers
having hypertension were aware that they had
hypertension. Sex, religion, marital status and body mass
index were significantly associated with hypertension.
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Abstract
Background and Objective.s.. Diabetes mellitus, the
most common endocrine disorder is characterized
by metabolic abnormalities and in the long run with
micro and macro vascular complications that cause

1.

therapy was given to interventional group. 30
normal healthy sex and age matched healthy

measured. Resuits; The analysis showed
improvement in neurophysiological functions after
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significant morbidity

neuroplrysiological functions are commonly seen in
with T2DM. The present study was
undertaken to study the effect of structured exercise
therapy on neurophysiological functions of young
patients newly diagnosed with T2DM. Methods: 60
patients with newly diagnosed T2Dm were enrolled
and then divided into two groups as Diabetic control
and interventional group. The structured exercise

patients;

and mortality.
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Introduction

Diabetes mellitus (DM) is a systemic disease with a
number of major complications affecting both the
quality and duration of life. prevalence of diabetes
is rapidly increasing all over the globe due to

in population growth, urbanization,
life style leading to increase of obesity
and physical inactivity (Huizinga et al., 2006j.
escalation
sedentary

Over the past three decades, the status of diabetes
has changed from being considered as a mild
disorder of the elderly to one of the major causes

morbidity and mortality affecting the youth
middle aged people (Wild et a1.,2004).

Pheton

of

and

The International Diabetes Federation

(lDF)

estimates the total number of diabetic subjects to be
around 61.3 million in
in India and this is
further set to rise to 101.2 million by the year 2030.

20ll

New epidemic of rype 2 diabetes mellitus (T2DM)
in young people has become a clinical and health
economic prioriry.
This has been associated with significant changes
in physical activity and diet in this age group.
Hor.vever, the exact sequence of events leading to
T2DM in youth is not fully undersrood. Sedentary
Lifestyle and physical inactivity is considereri to be
an iml)ortant reason for the development of

236

diabetes

in various populations. Diabetic
are one of the most corrulton,

neuropathies

distressing and disabling complication of
diabetes
mellitus (Kim et al., 2000). Siudies have reporred
that neuropathies affect upto 50% of patients
with
T2DM, and often are asymptomatic (ikbar et al.,
2000). Neuropathy severity is related to
duration

and degree of glycemic control.

Neuropathy

progression preferentially affecting nerve
fiber
subtyp-e-s may explain some clinical
heterogeneity,
ajfer.ent neurophysiologic tests are .eqii.ed to
lyt
identify dysfunction of different nerve in
iiub.t.,
(Albers et al., 1996). Nerve conduction
velocity
and Reaction time are the ideal electro_diagnostic

tests

to

evaluate

the ability of the

electric
conduction and measures the association
of motor

and sensory nerves (Sulaimann et dl.,
1997).Various studies have reported the
prolongation of audio-visual reaction time
and
deCrease

in the velocity of motor nerves in patients

with T2DM (Garg et a1.,2013).

Exercise has been considered

(Duration less than one year) aftending Medicine

OPD KLE's Dr. prabhakar Kore HJspital

a

and

Research Centre were enrolled. The patients
were
invited for in-person assessment, whlre informed

consent was obtained, followed by a history
and
physical examination and then divided into
two
groups as by randomization.

4.1 Grouping
Totally. three groups were made. Group I: Normal
Control- All control subjects ,"r" ,6*, age and

mean education level matched healthy ,ufu""tr.

Group II: Diabetic Control- patients only on dietary

control and anti-diabetic medication. Group III:
Interventional Group: patients on exercise therapy

along with dietary control and

anti_diabetic

cornerstone of

composition, cardiorespiratory

fitness,
cardiovascular risk, physical functioning
and well_
being in patients with T2DM (Haskell

"iut."iool1.

2. Justification of Research

of

The study was undertaken by Dept. of physioiogy,
J.N Medical College, KIE University, Belgaum.
Sixty patients with newly diagnosea fZOU

medication.

diabetes management, along with diei
and
medication. The benefits of exircise in preventing
and treating diabetes are widely recognized.
Exercise improves glycemic ctntrol, " body

However, despite

4. Materials and Methodology

accumulating evidence

supporting the effects of exercise therapy in
T2DM
elderly patients, there is limited evidence
in adults
and almost no data on newly diagnosed
adults aged
20-45 years to suggest that regular aerobic
exercise
can augment upon neurophysiological parameters.

Therefore, the aim

of the p..r"it study was to
investigate whether short structured'exercise
therapy of eight weeks would improre
neurophysiological function in adults with
newly
diagnosed We 2 diabetes. We hypothesizeJ
tnat
exercise tl.rerapy along with dietary control
and

anti-diabetic medication will have a positive
influence on neurophysiological functions
uO ,fr"
low cost, non-pharmacological nafure of
will further enhance its theiapeutic appeal. "*"r.ir"
3. Objectives of the Research

1. To study the effects of short term structured
exercise therapy on Nerve conduction velocity,
Audio-visual reaction time, Glycated Haemoglobin
(HbAlc) and Basal Metabolic index.
2. To find out the association between parameters.

4.2 Study design
An Interventional randomized controlled trial.
4.3 Randomization

Patients were randomly divided into Diabetic
Group and Interventional Group by computer
generated, randomized number r.q.r.rr".,
This

randomization information was placed
Sealed Envelopes.

in

Opaque

4.4 lnclusion criteria
All the patients diagnosed with T2DM(ADA
Guidelines) in between age group 20_45 years, and
treated with only diet and oral anti_diabetics.
4.5 Exclusion criteria
Subject with history of Diabetes more than a vear

or Type 1 DM or having known uur*lu,

complication of diabetes, such as coronary artery
disease, stroke, nephropathy, retinopathy, and

polyneuropathy which, in the invesiigato.s
judgment, may have comprised the ph]rsical
integdty of the patient or oiher chronic iir.ur",
restricting physical activity or with prior regimen
of physical exercise and alcoholics o. smoke.s]

4.6 Exercise protocol
The interventional therapy consists of g weeks of
the
designed exercise program of

-individually
regular
exercise consisting of airob-ic

and

resistance exercises as per the guidelines given
by
American Diabetes Association for the -diub.ti,
patients (Ronald et a1.,2004).

First 2 weeks of the regimen was consisting of
supervised exercise training in Research

tt
-i:.\

of

Medical College, and Belgaum.

Anand, Agency, Pune, lndia, The instrument had a
display that shows reaction time in seconds with
accuracy of 0.001 second. Multiple practice trials

Later on the participants were advised to continue

were performed

the exercise at their home regularly.

subjects understood the procedure.

Laboratory, Department

Physiology,

J.N

The aerobic exercise is 30 min of activity 5
days/week, duration at an intensity of 70-80% of
their individualized maximum heart rate and with

no gap of more than 2 consecutive days without
physical activity.
Resistance exercise performed

3 times a week

targeting all major muscle groups, progress to 3
sets of 8-10 repetitions at a weight that can't be
lifted more than 8-10 times (Dumbbell flies, seated
single leg extension, dumbbell shoulder press,

dumbbell bent over row, standing leg curls,
dumbbell biceps curls, dumbbell up-right row,

till we were satisfied

that the
After sufficient
practice, three reading were taken for auditory and
visual reaction time each, and mean of the three
readings was taken as reaction time. Auditory
reaction time (ART) and Visual Reaction Time
(VRT) were measured in a quiet room. The tests
were done with the subject sitting comfortably in a
chair. To measure VRT, each subject was asked to
identify the flashing of the light and was instructed
to press the switch as soon as the light is seen. For
measuring the ART, subjects were asked to
concentrate on the sound signal which was
produced and to press the switch immediately
(Madan et al., 1984).

dumbbell triceps kickbacks, and abdominal curls)

To avoid the effect of a lateralized stimulus,

(Carmen et a1.,2002).

All the patients were

provided with detailed

instruction booklets describing each resistance
training exercise and appropriate equipment's
(dumbbells) to perform resistance training.

Participants were also instructed to complete
weekly training diaries and they are required to
attend the research laboratory weekly once to
perform the home-based training so that technique
and progression could be monitored.

4.7 Parameters assessed

1. Height was

measured by Commercial
wili be made to stand
erect with bare foot on the floor board of the
stadiometer with his or her back to the vertical
stadiometer. The participant

the

visual and the auditory signals were given from the
front of the subjects. From the auto-display, the
reaction time was noted. Three readings of each
stimulus were noted after giving three practical
trials and their mean was taken as the reaction time
(Madan et ai., 1984).
6. Motor Nerve Conduction Velocity (MNCV) was
assessed with the help of computerized equipment
cailed "BIOPAC MPl50" by using the traditional
double stimulation technique. Square pulses of 0.1
ms duration and of sufficient intensity to evoke a
supramaximal compound muscle action potential
were applied at each stimulus point with surface
stimulating electrodes. The subject was asked to sit
on a wooden chair by keeping the dominant hand

over the wooden table. The surface was

brass

backboard of the stadiometer.

plated, stimulating electrodes were placed at 5 cm
below the medial epicondyle and at 5 cm above the

2. Weight (kg) was recorded by Digital Weighing

medial epicondyle and the recording electrodes
were placed over the abductor digitiminimi muscle
on the ulnar side of the hand i.e between the fifth
metacarpophalangeal joint and the pisiform bone
(Kanavi et al., 201l).

Scale (seca), barefoot and with light clothes.
3. BMI: The BMI of each subject was calculated by
dividing her body weight in kilograms by the
square of her height in metres. The categorization
of the BMI was done according to the BMI criteria

for the lndian population (Wild et a1., 2004). BMI
<18.49 k1&rf, underweight; BMI 18.5-22.99

kilrr],

normal weight, BMI >23 kg/m2 overweight

or obese.

4. HbAlc: was measured using a commercially
available test kit according to the manufacturer's
recommendations and also with a iaboratory
method (Ion Exchange Resin method) using a

4. B Statistical analysis
The data was summarized to test the difference in

the mean values befween the groups I,

using the Student's't' test;

p

values

II and III by
< 0.05 were

of significance. Further,
Pearson's correiation was used to correlate befween
the different parameters.
taken as the level

semi-auto analyzer (Nathan et al., 1984).

5. Audio-Visual Reaction Time Auditory and
visual reaction time was measured using an
audiovisual reaction time apparatus supplied by
Photon
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\\-'l
5. Results
in three different

Table 1: Mean +SD of different
Parameters

P value

NC

DC

BMI

24.6+3.05

30.1+2.6'.1

29.3+ 4.05

F(2.8.7)
23.898

NCV
ACRT
ATRT
VRRT
VYRT
VWRT
VGRT
HbAIC

55.3+3.85

47.612.29

46.6t2.35

78.736

<.001*
<.001*

t84.4+14.25

186.9+13.30

0.608
0.688

<.547
<.505

57.414
41.1s3
26.204
66.019
47.095

<.001*
<.001*
<.001*
<.001*
<.001*

IC

239.8*25.12

88.2a13.42
t8.9+9.52
235.6+29.38
221.6+23.74
233.5*27.20

229.7+21.25

237.8+19.91

5.9*0.47

5.2L0.411

187.1+21.20

t82+t7.22

182.6*26.06
192.5*15.79
192.5t29.92
185.8*14.81
4.9+3.8

241.5t10.45
242.1+22.92

Tabte 2: Correlation Coefficient of HbIAC with other
Parameters

R

P

NCV
ACRT
ATRT
VRRT

-.JJO

.001*

VYRT
VWRT
VGRT

138

196

-0.'12

.502

.420
.440

001

,001*

.262

013

*
*

.001*
.419
gnificant.
<.001
as
si
is considered
The p value

Table 3: Correlation of HbAIC with other parameters
Different
IG
DC
Parameters NC

I

Reaction time

.402 (.028)*

ACRT

.ztr (.264)

parameters and at the end
Parameters

BMI

.011 (.9s6)

HbAlc
NCV

VRRT

-.246 (.r8e)

ACRT

95%
CI

l

8.041

0.001*

4-6.8

1.t57

0.025

-.08

4.719

0.001*

1.5

0.1 08

0.915

3.9
-5.4
5.9

1.040

0.307

s.4

J.1

.29

12.7
1.3

r15.26

ATRT

-.046 (.810)

(.7s6)
.282

VRRT

015 (.937)

Paired
t test

P value

SD

Mean

+3.17

.0s9

13.e

-11.7

3.8

+20.89

4.844

I29.8

0.001*

VYRT

(.s67)
.062

VWRT

0.001*

12.3

6.971

0.001*

33.9
28.9

14.782

0.001*

4.392

123.r

r28.84
140.9

52.9

*32.1

(.746)
VGRT

1'7.2

42.4

+33.73

109

-

baseline

Interventional

+.50

-.068 (.732)

.081 (.66e)

of 8 weeks of

*3.68

(.1 3 1)

ATRT

Green, HbAIc: Glycated

Table 5: Pre and Post Difference between

(Baseline)

NCV

for stimulus

Haemoglobin.

I54.1
+20.05

46.6
61.6

VYRT

.067 (.72s)

-.279 (.r35)

.016

VWRT

-.207 (.272)

-.308 (.098)

(.e33)
-.075
(.6e3)

Table 6: Correlation of HbIAC with other parameters at

VGRT

-.127 (.503)

.240 (.202)

.128

8 weeks in Interventional

(.s02)

Parameters

NCV
Table 4: IG at the end of 8 weeks
23.8+2.44
BMI
5.2+.3'7
HbAlc

NCV
ACRT
ATRT
VRRT
VYRT
VWRT
VGRT

49.4+2.52
187.9+8.88

185.9*7.24
205.8+10.40

198.5*14.9i

192.6*21.94
183.7r1.46
The values are exPressed as their Mean* SD. The P value
<.001 is considered as si gnificant. BMI: BodY Mass
index, NCV: Nerve Conduction Velociry, ACRT:
Auditory Reaction time for stimulus Click, ACRT:

Auditory Reaction time for stimulus Tone, VRRT:
Visual i.eaction time for stimulus Red, VYRT: Visual
Reaction time for stimulus Yellorv, VWRT: Visuat
Reaction time for stimulus white, VGRT: Visual

R
-.369

P

.028

.885
.069
884
514
870
.506

ACRT
ATRT
VRRT

-.336

VYRT

-.124

VWRT
VGRT

031

-.028

126

.045*

6. Discussion

The primary finding of our study has shown
improvement in neurophysiological function after
the administration of structured exercise therapy

for 8 weeks in adult patients with newly diagnosed
T2DM.

To best of our kno',vledge, this study is the first
stucly to report that 8 weeks of structures exercise
tho.i-., i-nroved arrdio-visual reaction time and

motor nerve conduction velocify of ulnar nerve in
adults newly diagnosed with T2DM.
The improvement in HbAIc levels and BMI levels
are also seen with the structured exercise therapy.

The present study has also shown the inverse

correlation of

HbAIc with BMI

and

neurophysiological functions after administration
of structured exercise therapy.
Our results are also consistent with the studies that
investigated the association between BMI and risk
of T2DM among individuals with pre-diabetes. The
prevalence of diabetes mellitus was highest among

morbidly obese individuals (BMI > 40 kg/m2)
(Gregg et al., 2005). The Current guidelines
recommended using the patient's body-mass index
(BMI) as a primary measure for assessing the risk
of developing T2DM.

Glycated hemoglobin Alc (HbAlc) has been used
by clinicians as the gold standard to measure

patients' glycemic control over the previous 2-3
months (Jawad et al., 2012). Few studies have
suggested that younger people have higher levels of
compared to older adults with diabetes.
(Elkebbi et al., 2003) Other studies reported a
similar relationship between HbAlc and age, which

HbAlc

persisted even after 5 to 12 months follow-up
(Carter et al., 2000). Gilliland et al. proposed that
this could be due to either "cohort effect" where
various age groups represent different birth cohorts
and same differences would continue as cohorts

age. Alternatively, it could be due

to

"developmental effect" where cohorts mature and

their glycemic control improves as they

age

(Gilliland et aL.,2002). Higher levels of HbAlc in
young people may also be related to rapid changes
in lifestyles witnessed in India over the past 3-4
decades (Jawad et a1.,2012).
The prolongation of auditory reaction time for click
and tone was observed in our study along with the

prolongation of visual reaction time for 4 different
colors i.e white, green, yellow and red. Delayed
reaction time in diabetics can be taken as sensitive
indicator of early damage of nerve without any
clinical symptoms. There can be different possible
mechanisms for delayed reaction time. Firstly,
hlperglycemia can lead to chemical changes in
nerve causing nerve damage. Hyperglycemia also
leads to accumulation of sorbitol and depletion of

myoinositol which further impairs the ability of
nerve to transmit stimulus (Kaur et a1., 2006).
Secondly, The axonal degeneration of myelinated
and unmyelinated fibres, axon shrinkage, axonal
fragmentation, thickening of basement membrane
and micro thrombi are responsible for the delayed
motor nerve conduction velocity and hence, the
increased reaction time. Peripheral neuropathy is

Phston

often seen in patients with diabetes mellitus.
However, there is also additional slowing in
processing of signals by the central nervous system
in T2DM (Parekh et al., 2004).

In our study there was decrease in reaction time
which indicates improvement in sensory-motor
performance and is could be due to enhanced
processing ability of the CNS with exercise
therapy. Exercise training elicits an adaptive
increase in mitochondrial content and respiratory
capacity of those skeletal muscles which were
being used during the exercise training leading to

sparing

of

glycogen and increased capacity to

oxidise fatfy acid, thus prolongation in work time,
delay in fatigue and increase in enzl,rnatic activiry
and hence enhances reaction time. Exercise also
leads to improved concentration, alertness, better
muscular co-ordination and improved performance
in the speed and accuracy (Joki et al.,1974).

Nerve Conduction Study is test used to measure
nerve conduction velocity and is widely used for
the assessment of diabetic neuropathy (Bril et al.,

1994). Several studies have suggested

a

relationship between degree of hyperglycemia and
impairment of nerve function in diabetic patients
(Gregersen et aI., 1967). In agreement with our
findings, previous work has demonstrated found
that motor conduction may get reduced in diabetes
and positive correlation was demonstrated between
neglected diabetes controls and slowing of motor
conduction velocity (Balducci et al., 2006). The

comparison between three groups and pre-post

values in

interventionai

group

showed

improvement in conduction speed of the ulnar
nerve with structured exercise therapy.
Balducci et al. reported that patients with DM who
participate in long-term aerobic exercise had less
progression ofdiabetic neuropathy (Balducci et al.,
2006). Accumulated evidence suggests that the

pathogenesis

of diabetic neuropathy is

multifactorial; however, hyperglycemia is probably
the primary factor. Glucose could damage nerve
cells via increased glucose flux through the polyol
pathway, non-enzymatic glycosylation of proteins,
and oxidative stress (Chiasera et al., 2000). The UK
Prospective Diabetes study (UKPDS) has provided

evidence that improved glycaemic control can
reduce some indices of peripheral nerye
dysfunction in type 2 diabetes (UK Prospective
Diabetes Study Group., 1998).

Taking into consideration, the

statistically
significant decrease in HbAIc and BMI levels with
structured exercise therapy suggests improvement
in nerve conduction velocity which may be related
to better glucose control.
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Introduction	
  
1
Department	
   of	
   Public	
   Health,	
   J.N.	
  
Postnatal	
   care	
   has	
   a	
   positive	
   impact	
   on	
   maternal	
   as	
   well	
   as	
   child	
   health.	
   This	
  
Medical	
   College,	
   KLE	
   University,	
   Nehru	
  
period	
   is	
   culturally	
   as	
   well	
   as	
   traditionally	
   sensitive;	
   which	
   is	
   clearly	
   reflected	
   in	
   Nagar,	
  Belagavi,	
  Karnataka,	
  India	
  	
  
2
WHO	
  1998	
  theme	
  "Pregnancy	
  is	
  special,	
  let’s	
  keep	
  it	
  safe".	
  	
  
Department	
  
of	
  
Obstetrics	
  
&	
  
	
  
Gynaecology,	
   J.N.	
   Medical	
   College,	
   KLE	
  
University,	
   Nehru	
   Nagar,	
   Belagavi,	
  
Objective	
  
India	
  	
  
To	
   determine	
   the	
   existing	
   postnatal	
   care	
   practices	
   in	
   rural	
   community	
   of	
   Karnataka,	
  
	
  
Vantamuri	
  primary	
  health	
  centre	
  (PHC).	
  
*Corresponding	
  Author:	
  
Mubashir	
  Angolkar	
  
	
  
Associate	
   Professor,	
   Head	
   of	
   Department	
  
Materials	
  and	
  Methods	
  
of	
   P ublic	
   Health,	
   J.N.	
   Medical	
   College,	
   K LE	
  
A	
  total	
  of	
  390	
  women	
  who	
  delivered	
  in	
  the	
  three	
  sub	
  centres	
  of	
  Vantamuri	
  PHC,	
   University,	
  Nehru	
  Nagar,	
  Belagavi-‐590010,	
  
Belagavi	
   district	
   between	
   1st	
   November	
   2009	
   to	
   31st	
   October	
   2010	
   were	
   Karnataka,	
  India	
  
drmubi@gmail.com	
  
interviewed	
   at	
   home.	
   Predesigned	
   and	
   pretested	
   questionnaire	
   was	
   used	
   to	
   Telephone	
  Number:	
  919886983624	
  
	
  
collect	
  the	
  information.	
  
	
  
	
  
Conflict	
  of	
  Interest—none	
  	
  
Results	
  
	
  
It	
   was	
   found	
   that	
   29%	
   women	
   discarded	
   colostrums.	
   Only	
   26%	
   women	
   	
  
Funding—none	
  	
  
initiated	
   breastfeeding	
   within	
   1	
   hour	
   and	
   47%	
   women	
   applied	
   some	
   traditional	
   	
  
mixture	
  on	
  the	
  umbilical	
  cord.	
  
	
  
Conclusion	
  
Postnatal	
  care	
  is	
  not	
  free	
  from	
  hazardous	
  traditional	
  practices	
  in	
  the	
  study	
  area.	
  
	
  
Keywords:	
  Postnatal	
  Care,	
  Breast	
  Feeding,	
  Colostrums,	
  Hazardous	
  Traditional	
  Practices	
  	
  
	
  
	
  
INTRODUCTION	
  
	
  
Postnatal	
   care	
   has	
   a	
   positive	
   impact	
   on	
   maternal	
   as	
  
first	
   bath	
   and	
   initiation	
   of	
   breastfeeding	
   within	
   an	
  
well	
   as	
   child	
   health.	
   This	
   period	
   is	
   culturally	
   as	
   well	
   as	
  
hour.	
   The	
   time	
   around	
   the	
   childbirth	
   is	
   culturally	
   very	
  
traditionally	
   sensitive;	
   which	
   is	
   clearly	
   reflected	
   in	
  
important	
   as	
   existing	
   behaviour	
   is	
   commonly	
   rooted	
  
WHO	
  1998	
  theme	
  "Pregnancy	
  is	
  special,	
  let’s	
  keep	
  it	
  
in	
  traditional	
  beliefs.2	
  	
  	
  
1	
  
safe". Care	
   practices	
   at	
   and	
   immediately	
   after	
  
MATERIALS	
  AND	
  METHODS	
  
delivery	
  affects	
  the	
  newborn	
  morbidity	
  and	
  mortality.	
  
A	
   cross-‐sectional	
   study	
   was	
   conducted	
   for	
   one	
   year	
  
These	
   practices	
   include	
   five	
   clean	
   during	
   delivery,	
  
period	
   i.e.	
   from	
   1st	
   November	
   2009	
   to	
   31st	
   October	
  
immediate	
  drying,	
  wrapping	
  of	
  newborn,	
  delaying	
  of	
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2010	
   among	
   women	
   who	
   delivered	
   in	
   three	
   sub	
  
centres	
   of	
   Vantamuri	
   PHC	
   under	
   JN	
   Medical	
   College	
  
of	
  KLE	
  University,	
  Belagavi	
  district.	
  
	
  
The	
   sample	
   size	
   of	
   390	
   was	
   calculated	
   based	
   on	
   the	
  
population	
  of	
  three	
  randomly	
  selected	
  sub	
  centres	
  of	
  
Vantamuri	
   PHC	
   viz.	
   Vantamuri	
   sub	
   centre,	
   Honaga	
  
sub	
   centre,	
   Bhutramatti	
   sub	
   centre	
   is	
   approximately	
  
19500.	
   The	
   crude	
   birth	
   rate	
   of	
   Vantamuri	
   primary	
  
health	
  centre	
  is	
  20/1000	
  population.	
  Therefore,	
  
	
  
The	
  sample	
  size	
  =	
  CBR	
  X	
  Total	
  population	
  of	
  	
  	
  	
  three	
  
sub	
  centre	
  
The	
  sample	
  size	
  =	
  20	
  X	
  19500/1000	
  
The	
  sample	
  size	
  =	
  390	
  
	
  
Vantamuri	
   PHC	
   in	
   Belagavi	
   district	
   has	
   five	
   sub	
  
centres.	
   Vantmuri	
   sub	
   centre,	
   Honaga	
   sub	
   centre,	
  
Bhutramatti	
   sub	
   centre	
   were	
   selected	
   out	
   of	
   five	
   by	
  
simple	
   random	
   sampling.	
   Ethical	
   clearance	
   was	
  
obtained	
   from	
   the	
   Ethics	
   Committee	
   of	
   KLE	
  
University	
   and	
   written	
   informed	
   consent	
   from	
  
participants	
   was	
   obtained.	
   Confidentiality	
   was	
  
assured	
   to	
   all	
   the	
   participants	
   and	
   was	
   free	
   to	
  
withdraw	
  from	
  the	
  study	
  at	
  any	
  time.	
  
	
  
All	
   the	
   Women	
   who	
   delivered	
   a	
   live	
   birth	
   (at	
   least	
   live	
  
for	
   one	
   week	
   after	
   delivery)	
   and	
   gave	
   the	
   informed	
  
consent	
   were	
   included.	
   All	
   abortion	
   cases,	
   still	
   birth,	
  
neonatal	
   deaths	
   will	
   be	
   excluded	
   from	
   the	
   study.	
   A	
  
predesigned	
  and	
  pretested	
  questionnaire	
  was	
  used	
  to	
  
collect	
   information	
   on	
   socio-‐demographic	
   variables,	
  
postnatal	
   care	
   practices	
   and	
   traditional	
   practices.	
  
Questionnaire	
   was	
   revised	
   after	
   conducting	
   pilot	
  
study.	
   Questionnaire	
   was	
   administered	
   to	
   eligible	
  
women	
   by	
   house	
   to	
   house	
   visit	
   by	
   the	
   investigator	
  
after	
  obtaining	
  informed	
  consent	
  those	
  who	
  met	
  the	
  
inclusion	
   criteria.	
   Data	
   analysis	
   was	
   done	
   by	
  
Bathing	
  
Immediately	
  
Next	
  day	
  
3rd	
  day	
  
4th	
  day	
  
5th	
  day	
  
After	
  5	
  days	
  
Total	
  
	
  

	
  

	
  

2	
  

calculating	
   percentage	
   and	
   Chi	
   square	
   test.	
   For	
   ease	
  
of	
  reporting	
  all	
  the	
  figures	
  were	
  rounded.	
  
	
  
RESULTS	
  

In	
   the	
   present	
   study	
   majority	
   (76%)	
   women	
   were	
   in	
  
the	
   age	
   group	
   of	
   18-‐25	
   years	
   of	
   age.	
   11%	
   women	
  
were	
  unaware	
  of	
  their	
  age	
  whereas	
  8%	
  women	
  were	
  
between	
   26-‐29	
   years	
   of	
   age	
   and	
   5%	
   women	
   were	
  
between	
   30-‐35	
   years	
   of	
   age.	
   Mean	
   age	
   at	
   marriage	
  
was	
  18	
  years.	
  92%	
  women	
  belonged	
  to	
  Hindu	
  religion	
  
and	
   8%	
   were	
   Muslim	
   participants.	
   Most	
   of	
   women	
  
were	
   primi	
   &	
   second	
   gravida	
   i.e.	
   39%	
   &	
   31%	
  
respectively.	
   19%	
   were	
   third	
   gravida	
   &	
   11%	
   were	
  
multi	
   gravida.	
   	
   These	
   women	
   were	
   mostly	
  
homemaker	
   and	
   looked	
   into	
   day	
   to	
   day	
   activities	
   of	
  
household	
  (82%).	
  12%	
  women	
  worked	
  in	
  the	
  farm	
  &	
  
5%	
   women	
   worked	
   for	
   daily	
   wages.	
   A	
   small	
   number	
  
belonged	
   to	
   the	
   semi-‐skilled	
   group	
   (1%)	
   such	
   as	
  
Anganwadi	
  cook,	
  small	
  scale	
  business	
  etc.	
  Majority	
  of	
  
women	
  belonged	
  to	
  joint	
  family.	
  	
  
More	
   than	
   two	
   third	
   of	
   women	
   belonged	
   to	
   BPL	
  
families.	
  43%	
  women	
  were	
  literate.	
  28%	
  women	
  were	
  
educated	
   between	
   8th	
   -‐10th	
   standard	
   and	
   13%	
  
women	
   were	
   educated	
   up	
   to	
   7th	
   standard.	
   Only	
   5	
  
women	
  were	
  educated	
  between	
  11th	
  -‐12th	
  standard.	
  
Only	
   one	
   woman	
   was	
   educated	
   above	
   12th	
   standard.	
  
It	
   was	
   found	
   that	
   the	
   postnatal	
   visits	
   were	
   not	
  
practiced	
   by	
   health	
   workers.	
   Half	
   of	
   the	
   women	
  
(50%)	
   were	
   not	
   visited	
   by	
   health	
   worker	
   such	
   as	
  
ANM/	
   AWW.	
   38%	
   women	
   were	
   visited	
   one	
   time	
  
within	
   one	
   week	
   after	
   delivery	
   &	
   12%	
   women	
   were	
  
visited	
  two	
  times	
  within	
  one	
  week	
  after	
  delivery.	
  

71%	
   mothers	
   gave	
   colostrum	
   to	
   baby	
   and	
   rest	
   of	
  
them	
   don’t	
   give	
   colostrum.	
   The	
   reasons	
   for	
  
discarding	
   colostrum	
   are	
   presented	
   in	
   fig.	
   1.	
   83%	
  
women	
  bathed	
  their	
  newborn	
  before	
  5	
  days	
  and	
  17%	
  
bathed	
  their	
  newborns	
  on	
  or	
  after	
  5th	
  day.	
  (Table	
  1)	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Table	
  1	
  Newborn	
  Bathing	
  Practice	
  
Number	
  
Percentage	
  
136	
  
35	
  
106	
  
27	
  
64	
  
16	
  
17	
  
4	
  
46	
  
12	
  
21	
  
6	
  
390	
  
100	
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Fig	
  1:	
  Reasons	
  for	
  Discarding	
  Colostrum	
  	
  
	
  
Only	
  26%	
  women	
  initiated	
  breastfeeding	
  within	
  ½-‐	
  1	
  
the	
  study	
  area.	
  83%	
  women	
  applied	
  kajal	
  in	
  the	
  eyes	
  
hour.	
  Three	
  women	
  didn’t	
  breastfeed	
  the	
  baby,	
  2	
  due	
  
of	
   newborn,	
   82%	
   women	
   poured	
   oil	
   in	
   the	
   ear	
   of	
  
to	
   lactation	
   problem	
   and	
   1	
   due	
   to	
   cleft	
   palate	
  
newborns.	
   47%	
   women	
   applied	
   some	
   substance	
   on	
  
problem.	
   8	
   babies	
   had	
   feeding	
   problem,	
   of	
   which	
   7	
  
the	
   umbilical	
   cord	
   and	
   7%	
   of	
   them	
   applied	
   Tika	
   to	
  
babies	
   had	
   the	
   sucking	
   problem	
   and	
   1	
   having	
   cleft	
  
newborn.	
  (Table	
  3)	
  
palate.	
   (Table	
   2)	
   The	
   traditional	
   practices	
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   in	
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  3	
  Traditional	
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A	
   common	
   practice	
   i.e.	
   application	
   of	
   some	
  
substance	
   on	
   umbilical	
   cord	
   was	
   seen	
   in	
   the	
   study	
  
area.	
   Majority	
   of	
   women	
   62%	
   applied	
   mixture	
   of	
  
Neem+	
  Turmeric+	
  Oil	
  on	
  umbilical	
  cord,	
  11%	
  women	
  
applied	
   only	
   coconut	
   oil	
   on	
   umbilical	
   cord	
   and	
   9%	
  
women	
   applied	
   medicated	
   powder	
   on	
   umbilical	
   cord.	
  

7%	
   women	
   applied	
   mixture	
   of	
   pepper	
   powder	
   &	
   oil,	
  
5%	
  women	
  applied	
  mixture	
  of	
  Garlic	
  &	
  oil,	
  4%	
  women	
  
applied	
   other	
   things	
   such	
   as	
   ghee,	
   ink,	
   ash	
   of	
   wool	
  
etc.,	
   1%	
   women	
   applied	
   Talcum	
   powder	
   on	
   the	
  
umbilical	
   cord	
   and	
   1%	
   women	
   applied	
   kum-‐kum	
   on	
  
umbilical	
  cord.	
  (Fig.	
  2)	
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Fig	
  2:	
  Umbilical	
  Cord	
  Care	
  Application	
  
There	
  was	
  statistically	
  significant	
  difference	
  between	
  
Socio-‐economic	
   Status	
   &	
   umbilical	
   cord	
   care	
  
Practices.	
   29%	
   mothers	
   from	
   APL	
   families	
   applied	
  
some	
  substance	
  on	
  umbilical	
  cord.	
  70%	
  women	
  from	
  
APL	
   families	
   did	
   not	
   apply	
   anything	
   on	
   umbilical	
  
cord.	
   52%	
   women	
   from	
   BPL	
   families	
   applied	
   some	
  
substance	
  on	
  umbilical	
  cord	
  while	
  48%	
  women	
  from	
  	
  

BPL	
   families	
   did	
   not	
   apply	
   anything	
   on	
   umbilical	
  
cord.	
   Overall	
   47%	
   women	
   applied	
   some	
   substance	
   on	
  
umbilical	
   cord	
   and	
   53%	
   women	
   did	
   not	
   apply	
  
anything	
  on	
  umbilical	
  cord.	
  (Table	
  4)	
  

Table	
  4	
  Association	
  Between	
  Socio-‐Economic	
  Status	
  and	
  Umbilical	
  Cord	
  Care	
  Practices	
  	
  
	
  
Umbilical	
  Cord	
  Care	
  
SE	
  Status	
  
Something	
  Applied	
  
Percent	
  
Not	
  Applied	
  
Percent	
  
APL	
  
25	
  
29	
  
61	
  
71	
  
BPL	
  
Total	
  

158	
  
183	
  

2

χ =	
  14.120;	
  df=	
  1,	
  (p=0.000)	
  
	
  
DISCUSSION	
  

In	
   the	
   present	
   study,	
   an	
   attempt	
   has	
   been	
   made	
   to	
  
determine	
   the	
   existing	
   postnatal	
   care	
   practices	
   in	
  
villages	
   under	
   three	
   sub	
   centres	
   of	
   Vantamuri	
  
Primary	
   Health	
   Centre.	
   In	
   this	
   study	
   all	
   390	
   women	
  
participated.	
   Majority	
   of	
   the	
   women	
   were	
   between	
  
18-‐25	
  years	
  of	
  age	
  (76%),	
  5%	
  were	
  above	
  30	
  years	
  of	
  
age	
  and	
  11%	
  women	
  did	
  not	
  know	
  their	
  age.	
  Majority	
  
of	
  women	
  were	
  Hindu	
  i.e.	
  92%	
  and	
  8%	
  were	
  Muslims.	
  
Majority	
   of	
   women	
   were	
   housewives	
   (82%),	
   12%	
  
	
  

	
  

	
  

4	
  

52	
  
47	
  

Total	
  
86	
  

146	
  
48	
  
304	
  
207	
  
53	
  
390	
  
were	
   farmer	
   and	
   5%	
   worked	
   for	
   daily	
   wages.	
   More	
  
than	
   half	
   of	
   the	
   women	
   were	
   illiterate	
   (57%).	
   The	
  
mean	
  age	
  at	
  marriage	
  was	
  18	
  years	
  and	
  32%	
  women	
  
got	
   married	
   below	
   18	
   years	
   of	
   age.	
   The	
  
socioeconomic	
  status	
  of	
  majority	
  of	
  women	
  was	
  BPL	
  
(78%)	
   and	
   remaining	
   were	
   APL	
   (22%).	
   More	
   than	
   one	
  
third	
   of	
   women	
   were	
   primi	
   gravida	
   (39%)	
   and	
   11%	
  
were	
  multi	
  gravida.	
  Similar	
  study	
  done	
  by	
  Khan	
  et	
  al	
  
at	
   peri	
   urban	
   area	
   of	
   Aligarh	
   shows	
   that	
   92	
   mothers	
  
were	
   included	
   in	
   the	
   study.	
   Out	
   of	
   these	
   73.2%	
  
mothers	
   were	
   illiterate	
   or	
   just	
   literate	
   and	
   26.1%	
  
mothers	
  were	
  literate.	
  84.8%	
  mothers	
  were	
  between	
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20-‐30	
   years	
   of	
   age	
   and	
   15.2%	
   were	
   between	
   30-‐40	
  
years	
   of	
   age.	
   Majority	
   of	
   women	
   belongs	
   to	
   nuclear	
  
family	
  i.e.	
  60.9%	
  and	
  others	
  belong	
  to	
  joint	
  family	
  i.e.	
  
39.1%.4	
  
	
  
Another	
  study	
  conducted	
  by	
  Madhu	
  et	
  al	
  shows	
  that	
  
97%	
   mothers	
   initiated	
   breast	
   feeding	
   &	
   other	
   3%	
  
were	
   not	
   able	
   to	
   initiate	
   due	
   to	
   separation	
   from	
  
mother	
   (2%)	
  or	
   due	
   to	
  advice	
   from	
   the	
   mother	
   in	
   law	
  
(1%).	
   A	
   total	
   of	
   44%	
   of	
   the	
   mothers	
   initiated	
  
breastfeeding	
   within	
   30	
   minutes	
   at	
   home	
   delivery.3	
  
Another	
   study	
   conducted	
   in	
   rural	
   Uttar	
   Pradesh	
  
shows	
   that	
   only	
   31.9%	
   recently	
   delivered	
   mothers	
  
had	
   received	
   at	
   least	
   one	
   postnatal	
   visit	
   either	
   by	
  
ASHA	
   or	
   ANM.	
   37.5%	
   mothers	
   initiated	
  
breastfeeding	
   within	
   first	
   hour	
   of	
   birth.5	
   Similar	
   study	
  
conducted	
   by	
   Yerpude	
   et	
   al	
   in	
   rural	
   Andhra	
   Pradesh	
  
shows	
   that	
   30.37%	
   initiated	
   breastfeeding	
   within	
   24	
  
hours	
  and	
  in	
  71.11%	
  cases	
  breast	
  feeding	
  was	
  started	
  
within	
  hour	
  of	
  birth.6	
  The	
  study	
  done	
  in	
  Agra	
  district	
  
about	
   infant	
   feeding	
   shows	
   that	
   in	
   3%	
   cases	
  
breastfeeding	
   was	
   initiated	
   within	
   one	
   hour	
   of	
   birth	
  
and	
  28.3%	
  started	
  breast	
  feeding	
  within	
  24	
  hours.7	
  
	
  
In	
   present	
   study	
   26%	
   women	
   started	
   breastfeeding	
  
within	
   ½-‐1	
   hour,	
   56%	
   started	
   within	
   1-‐24	
   hours	
   of	
  
birth	
   and	
   17%	
   started	
   after	
   24	
   hours	
   of	
   the	
   birth.	
   Half	
  
of	
   the	
   women	
   (50%)	
   were	
   not	
   visited	
   by	
   health	
  
worker	
  such	
  as	
  ANM/AWW/ASHA.	
  38%	
  women	
  were	
  
visited	
   by	
   health	
   worker	
   one	
   time	
   within	
   one	
   week	
   of	
  
birth	
  and	
  12%	
  women	
  were	
  visited	
  by	
  twice.	
  
	
  
The	
   study	
   conducted	
   by	
   Khan	
   et	
   al	
   reveals	
   that	
   in	
  
59.9%	
  deliveries	
  umbilical	
  cord	
  was	
  cut	
  by	
  new	
  blade	
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5	
  

&	
   remaining	
   40.1%	
   used	
   traditional	
   objects	
   such	
   as	
  
edge	
   of	
   broken	
   cup	
   to	
   cut	
   the	
   umbilical	
   cord.	
  
Colostrums	
   was	
   given	
   to	
   73.9%	
   and	
   discarded	
   in	
   the	
  
rest	
   (26.1%).4	
   The	
   study	
   conducted	
   in	
   west	
   Bengal	
  
shows	
  that	
  in	
  case	
  of	
  cord	
  cutting	
  in	
  home	
  deliveries	
  
the	
   trained	
   birth	
   attendants	
   used	
   new	
   blades	
   in	
   71%	
  
of	
   the	
   cases	
   while	
   none	
   of	
   the	
   untrained	
   birth	
  
attendants	
  used	
  new	
  blade	
  to	
  cut	
  the	
  cord.	
  They	
  had	
  
either	
   used	
   old	
   blades	
   (60%)	
   or	
   sharpened	
   bamboo	
  
sticks	
   in	
   an	
   alarming	
   40%	
   of	
   cases.8	
   Another	
   study	
  
done	
   by	
   Kesterton	
   et	
   al	
   in	
   Karnataka	
   shows	
   that	
  
deliveries	
  conducted	
  by	
  unskilled	
  birth	
  attendant	
  left	
  
umbilical	
  cord	
  open	
  in	
  61.8%	
  of	
  cases,	
  14.5%	
  applied	
  
turmeric	
   powder,	
   5.3%	
   burnt	
   the	
   tip	
   with	
   castor	
   oil,	
  
5.3%	
   covered	
   lump	
   with	
   cloth.2	
   Similar	
   study	
   done	
   by	
  
Singh	
   et	
   al	
   in	
   rural	
   Andhra	
   Pradesh	
   revealed	
   that	
  
13.9%	
  mothers	
  discarded	
  colostrums.5	
  
	
  
CONCLUSION	
  
Colostrums	
  discardation	
  is	
  mainly	
  due	
  to	
  beliefs	
  such	
  
as	
   it	
   causes	
   vomiting,	
   it	
   is	
   old	
   milk	
   etc.	
   Practice	
   of	
  
initiation	
   of	
   breastfeeding	
   was	
   poor	
   as	
   only	
   one	
  
fourth	
   of	
   women	
   started	
   breastfeeding	
   within	
   one	
  
hour.	
  Applying	
  some	
  substance	
  on	
  umbilical	
  cord	
  was	
  
very	
   much	
   prevalent	
   in	
   study	
   area.	
   Other	
   traditional	
  
practices	
   such	
   as	
   kajal	
   in	
   eyes	
   and	
   oil	
   in	
   ear	
   were	
   also	
  
practiced.	
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Abstract
Children are the brightest treasures brought forth into this world because they comprise major assets of the national human resource
of any country. The objective of the study was to assess the knowledge, attitude and practices of the fathers of under five children
regarding child care.A community based cross sectional study was conducted among fathers of under five children at Ram nagar
area, Belagavi. Pretested and predesigned questionnaire was used to collect information. Analysis of data was done by using SPSS
software version 20. Percentage and chi-square test were calculated to find out association. It was found that ,majority (52%) of the
fathers had good knowledge about child care, (26.5%) had average knowledge and only (21.5%) had poor knowledge. 80.5% of
fathers had positive attitude while (19.5%) had average attitude towards child care. Regarding practice, (45.5%) of fathers did poor
practice, (30.5%) were on average and only (24%) did good practice. A significant difference in the level of knowledge and attitude
was seen with age, socio-economic status and education at P<0.05. It was concluded thar most of the fathers were having good
knowledge and attitude regarding child care but they were less involved in child care practices.
Key Words: Child care, knowledge, attitude, practice, Fathers involvement.

Introduction
Children are the brightest treasures brought forth into this world because they comprise major assets of the national human
resource of any country, their adequate care and development is not only important to them but also an indicator that reflects the
health status of a given country.
Currently India has the highest number of children in the world. The total population of India as recorded by Census 2011 is
1.2 billion. Approximately 40% of the nation’s population is children. The country has a very high rate of neo-natal deaths (around
35%) in the world. It also accounts for around 40 percent of child malnutrition in the developing world. 1
More than anything in the world, children want their parents attention and love. Fathers tend to take on more of the
breadwinning responsibilities, while mothers take on more of the household responsibilities. However literature shows that when
both parents take proper childcare responsibilities the health status of the children improves.2
Studies consistently show that children with involved, loving fathers are much more likely to do well in school, have
healthy self-esteem, exhibit empathy, good social behaviour, avoid high-risk behaviours such as drug use, truancy and delinquent
activity than children who have uninvolved fathers.3
Father involvement is defined as men's "positive, wide-ranging and active participation in their children's lives". Father
Involvement may be manifested over cognitive, affective and behavioural domains. 2
Even though focus in various literatures is on the direct effects of father involvement on child development outcomes, it is
also clear that fathers are an important source of indirect effects on children’s developmental outcomes. 4
Fathers involvement can be measured as time spent together with children. A father is defined as an involved father if his
relationship with his child can be described as being sensitive, warm, close, friendly, supportive, intimate, nurturing, affectionate,
encouraging, comforting, and accepting. 5
The under five children are the most vulnerable population in the community since fatality cases are high among them due
to dehydration caused by diarrhoea, malnutrition, infectious diseases, ARIs, congenital anomalies, pneumonia, accidents etc. Parents
can control these conditions by measures like Nutritional supplementation, Immunization, Oral rehydration, growth monitoring, and
care in illness.6
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In a developing country like India aspects of under five child care like immunization, growth monitoring, care in illness
and proper child feeding are not only inadequately practiced but also literature on this domain is scanty, hence the present study was
carried out to assess the knowledge, attitude and practices of the fathers of under five children regarding child care and to find out the
factors associated with the level of knowledge, attitude and practices of the fathers of under five children.

Methodology
The present study was a community based cross sectional study which was conducted during July 2012 to December 2012
among the fathers of under five children at Ramnagar, a field practice area of JN Medical College, Belagavi District. The total
population of Ramnagar was 31648 and assumed 57% of them were ≥ 18 years of age . Hence the population of ≥ 18 years of age
came to be 18039.
No data available from India on percentage of knowledge, attitude and practice regarding Child care among the fathers of
under five children. So, presuming 50% prevalence, the sample size was calculated by using formula n =4pq/d2. Hence the sample
size was 400 after considering an allowable error (d) 5%. 400 participants were selected among 18039 using random number table.
Fathers of under five children who were willing to participate were included in this study. Fathers who were outstation
during the study period were excluded from the study. Information was collected on socio-demographic variables, knowledge,
attitude and practices regarding child care among the fathers of the under five using predesigned and pretested questionnaire.
In case of knowledge and attitude, correct answer to the question was given ‘1’ mark, ‘0’ was given for wrong answer
while in case of practices ‘1’ for correct answer and ‘0’ for negative. To assess knowledge, attitude and practice in accordance with
good, average and poor, Mean score and SD of the participants were calculated. Participants with score less than Mean score – SD
was considered as poor, Mean score – SD to Mean score + SD as average and more than Mean score + SD as good. After computing
Mean score and SD, participant with score >12 was considered as having good knowledge, between 6 to12 as average and <5 as
poor. Similarly for the attitude related question participant with score <15 was considered as having poor attitude, between 15 to35 as
average and >35 as good attitude. Regarding the practices related question, participants with score <5 was considered as having poor
practices towards child care, 6-12 as average and >12 as good.
Data was analyzed by using SPSS version 20. Results were expressed in percentages and chi- square test was used to find the
association. Ethical clearance from institutional ethics committee of J.N.M.C, KLES was obtained and informed consent from the
participants was taken after explanation of the whole study.

Results
Out of 400 participants, 154 (38%) of the fathers of under five belonged to age group of 22-26 years, 128 (32%) of them
belonged to 27-31 years and 118 (30%) belonged to 32-36 years respectively. Most of the participants 206 (51.5%) were Hindus
followed by Muslims 145 (36.5%) and Christian 49 (12%). Majority of the participants 246 (61.5%) belonged to the joint family
followed by nuclear family 154 (38.5%). A large proportion of the participants 242 (60.5%) were working as a labourers and more
than one quarters 158 (39.5%) were educated upto PUC level. According to modified B.G. Prasad Classification, majority of the
participants 220 (55%) belonged to class IV, followed by class III 130 (32.5%) and Class V 50 (12.5%). None of the participants
belonged to high socio-economic class.
Majority 207 (52%) of the fathers were having good knowledge on under five child care, 107 (26.5%) had average
knowledge and only 86 (21.5%) had poor knowledge. Out of 400 participants, 322(80.5%) were having positive attitude towards
child care, 78 (19.5%) had average attitude and none of the fathers had poor attitude. Regarding practice 183 (45.5%) of fathers had
poor practices on child care, 121 (30.5%) had average practices and only 96 (24%) had good practices towards under five child care.
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Table I: Association between the levels of knowledge and socio-demographic variables
Socio-demographic
variables

22-26
27-31
32-36
Nuclear
Type of
family
Joint
Hindu
Religion
Muslim
Christian
Occupation Service
Labour
Business
Class III
Socioeconomic
Class IV
status
Class V
Illiterate
Level of
education
Primary
Secondary
Diploma
/PUC
* - Significant at p<0.05
Age in
years

Knowledge Level

Statistical test value

Poor (n=86)

Average
(n=107)

Good
(n=207)

17
21
48
33
53
42
32
12
0
62
24
21
42
23
26
24
21
15

31
39
37
26
81
61
38
8
7
86
14
23
68
16
16
46
41
4

106
68
33
95
112
103
75
29
21
94
92
86
110
11
8
24
36
139

2

df

P value

1.597

4

0.019*

4.317

2

0.168

0.065

4

0.798

1.7524

4

0.1762

0.1427

4

0.0138*

12.415

6

0.001*

Table II: Association between the levels of attitude and socio-demographic variables
Socio-demographic
Variables

Age in
years

22-26
27-31
32-36
Type of
Nuclear
family
Joint
Religion
Hindu
Muslim
Christian
Occupation Service
Labour
Business
Socio
Class III
economic
Class IV
status
Class V
Illiterate
Level of
Primary
education
Secondary
Diploma
/PUC
* - Significant at p<0.05

Attitude level

Statistical test value

Poor
(n=78)

Average
(n=322)

22
27
29
26
52
45
22
11
8
54
16
18
49
11
24
21
20
13

132
101
89
128
194
161
123
38
20
188
114
112
171
39
26
73
78
145

2

df

P value

1.597

4

0.019*

4.317

2

0.287

0.1452

4

0.438

4.8124

4

0.1724

0.1672

4

0.0437*

0.1416

6

0.002*

There was a significant difference in the level of knowledge and attitude of fathers towards under five child care according to
their age, socio-economic status and level of education at p<0.05 respectively while no significant difference was found with the type
of family, religion and occupation. (Table I and II)
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Table III: Association between the level of practices and socio-demographic variables
Socio-demographic
variables

Practices Level

Statistical test value

Poor

Average

Good

22-26

(n=183)
49

(n=121)
41

(n=96)
64

Age in

27-31

62

48

18

years

32-36

72

32

14

Type of

Nuclear

65

47

42

family

Joint

118

74

54

Religion

Hindu

94

61

51

Muslim

67

48

30

Christian

22

12

15

Service

11

10

7

Labour

113

69

60

Business

59

42

29

Socio-

Class III

67

31

32

economic

Class IV

78

84

58

status

Class V

38

6

6

Level of

Illiterate

37

8

5

education

Primary

21

61

12

Secondary

15

58

25

Diploma

27

77

54

Occupation

2

df

P value

1.248

4

0.139

1.745

2

0.263

2.487

4

0.431

0.241

4

0.037*

3.641

4

0.283

1.362

6

0.003*

/PUC
* - Significant at p<0.05
The study found that there was a significant difference in the level of practices of fathers toward child care according to
their occupation and level of education at p<0.05 whereas no significant difference was observed with age, type of family, religion
and socio-economic status. (Table III)

Discussion
Majority (52%) of the fathers were having good knowledge on under five child care, (26.5%) had average knowledge and only
(21.5%) had poor knowledge. Out of 400 participants, (80.5%) were having positive attitude towards child care, (19.5%) had
average attitude. Regarding practice (45.5%) of fathers had poor practices on child care, (30.5%) had average practices and only
(24%) had good practices towards under five child care.
A similar study was conducted in Wardha, Maharashtra showed that men are taking more active role in childcare. 20% of
fathers had poor knowledge on child care, 42% had average knowledge while 38% had proper knowledge on child care.7
Another similar study conducted by Saha K et al., revealed that 72% of the respondent had proper knowledge on child care
whereas only 54% practiced it.8
In the present study Knowledge regarding child care among the fathers of under five children was higher in (51%) of the younger
age group i.e. 22-26 years and least in (56%) of the older age group i.e. 32-36 years. Age of the fathers of under five children was
inversely related to their knowledge regarding child care. It showed that as the age increased the knowledge regarding child care
decreased and the difference was statistically significant.
Similarly knowledge regarding child care was higher among (68%) fathers who had completed pre-university education whereas
only (4%) illiterate fathers had good knowledge. The knowledge regarding child care was directly associated with the literacy status
and the difference was statistically significant.
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Present study revealed that (53%) of the fathers belonging to socio economic class IV had average knowledge regarding
child care. The association was found to be statistically significant.
In the present study attitude regarding child care among the fathers of under five children was highly positive in (41%) of the
younger

age group i.e. 22-26 years and least positive in (38%) of the older age group i.e. 32-36 years. It showed that as the age

increased the attitude regarding child care decreased and the difference was statistically significant.
About (45%) of the fathers had good attitude who had completed pre-university education while only (30%) fathers had
good attitude towards child care. (56%) of the fathers of under five did good practices who had completed pre-university education
whereas only (6%) of fathers did good practices among illiterate. The attitude and practices regarding child care was directly
associated with the level of education and the difference was statistically significant. Majority (53%) of fathers from Class IV of the
social economic status had good attitude towards child care and statistically significant difference was detected between the socio
economic status of fathers and their attitude level.
Present study revealed that majority (62%) of fathers who work as laborers had good practices regarding child care and
statistically significant difference was observed between the occupation of fathers and their practices level.
A similar study done by Sarkadi A et al., revealed that there is evidence to support the positive influence of father engagement
on offspring social, behavioural and psychological outcomes.7 Another similar study conducted by Earl J and Perkins W, on “Fathers
care” revealed that fathers are less involved in the care of children than mothers.9 Fathers attitude of caring is often circumscribed by
family, child arrangements, cultural and social expectations.10

Conclusion
The overall findings of the study revealed that fathers of under five children in Ramnagar area have good knowledge and
attitude regarding child care but they were less involved in child care practices knowing that its women’s responsibility. Hence it is
concluded that improvement of knowledge and motivation of fathers to get involved in dealing with under five child care practices is
needed.
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Awareness and knowledge about global warming among the
school students of south India
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Abstract: Introduction: Global warming means average increase in the earth’s temperature and is considered
as a major health issue of the 21st century. Objectives: To find out the awareness and knowledge about global
warming among the school students. Materials and Methods: Self administered questionnaire was used to
collect information from 400 randomly selected school children of three different medium. Statistical analyses
were performed with the chi-square and Fisher’s exact test. Ethical clearance, informed consent and assent were
obtained. Results: More than three quarters (83.75%) of the participants stated cardiovascular and respiratory
problem to be the major health issue due to global warming. Less than half (45.75%) participants ranked green
house gases to be the major cause for global warming. Majority of the students (57.5%) were willing to walk or
cycle instead of driving and only (12%) students were willing to plant trees for combating global warming.
Male and female students exhibited significant difference in respect of their awareness and knowledge towards
global warming (p<0.05). Conclusion: Periodic health education regarding global warming is still needed to
increase awareness and knowledge among the school students.
Keywords: Global Warming, Awareness, Green House gases, Knowledge, School Students.

Introduction
Global warming is a phenomenon of increase in
the earth’s temperature by making the earth a
much warmer place to live in which has brought a
major climatic changes across the world and in
India. Global warming is considered as a major
health issue of 21st century [1-2]. Green house
gases such as water vapour, carbon dioxide,
methane, etc. which exists in the atmosphere trap
the rays of the sun and makes the earth
temperature warmer. The concentration of green
house gases has increased extensively since the
industrial revolution [3].
According to Intergovernmental Panel on Climate
Change (IPCC) report, global warming will have
major impact on Asia in which India is at high
risk among Asian countries. Unpredicted human
activities are adding billions of tones of CO2 to
the atmosphere each year which is a major green
house gas [4]. Climate change has important
consequences for health such as re-emergence of
malaria, vector borne diseases, food insecurity
and malnutrition, heat stroke, water borne
diseases, outbreak of diarrhoea and disasters
such as tsunamis, floods etc [5-6].

Low level of awareness about global climate
change in developing countries is one of the
shattering problems for global warming
mitigation. In India, the general population
has very little knowledge about the burning
issues of global warming. Hence the present
study was conducted to find out the awareness
and knowledge about global warming among
the school students.
Material and Methods
A cross-sectional study was conducted at
Ramnagar Urban Health Center (UHC) which
is a field practice area of J.N. Medical
College, Belagavi, Karnataka. Duration of this
study was 9 months from February 2014 to
October 2014. Assuming 50% prevalence of
good knowledge among the school students,
the present study calculated the sample size by
the formula n= 4pq/d2 (q=1-p). Hence the
sample size came to be 400.
Out of seven high schools in Ramnagar field
practice area, 3 schools of different medium
i.e. GA Kannada Medium, Mahila Vidyalay
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English Medium and Mahila Vidyalay Marathi
Medium high schools were selected by lottery
method. Proportionate based systematic random
sampling was applied to select the sample of 176,
93 and 131 from the GA Kannada Medium,
Mahila Vidyalay English Medium and Mahila
Vidyalay Marathi Medium high schools in order
to acquire required sample of 400. Self
administered questionnaire were used to collect
information on demographic variables, awareness
and knowledge of global warming.
All the students of 8th, 9th and 10th standard
willing to participate were included and students
who did not give written assent were excluded
from the study. Written informed consent was
obtained from the principals of the respected
schools. Ethical approval was obtained from the
Institutional Ethics Committee of the JNMC,
KLE University. Frequency and percentages were
calculated. Chi square test and wherever
applicable Fisher’s exact test was used to see
association. Level of significance was set on
value of p<0.05. The data was analyzed by SPSS
software (Version 20.0).

Results
Socio demographic findings of this study
revealed that there were 218 (54.5%) boys and
182 (45.5%) girls. Majority of participants
198 (49.5%) were of age 14 years. Large
proportion of participants 342 (85.5%) were
Hindus. About 141 (35.25%) participants
were from grade 9th followed by grade 8th 132
(33%) and grade 10th 127 (31.75%). More
than a quarter 111 (27.75%) participants
belonged to the socio-economic class II.
Cent percent participants in our study were
aware about global warming. Majority of the
study participants (71.25%) were aware that
burning of coals and mines are responsible for
producing green house gases whereas a very
few (2.25%) felt that use of fossil fuels is
responsible for this. More than three quarters
female (87.92%) and half of the male
(57.34%) knew that burning of coals and
mines are liable for producing green house
gases. The difference between male and
female students in respect of their awareness
about human practices responsible for
producing green house gases was found to be
statistically significant (Table 1).

Table-1: Human practices that produce green house gases
Practices

Male Frequency (%)

Female Frequency (%)

Total Frequency (%)

Burning of coals and mines

125 (57.34)

160 (87.92)

285 (71.25)

Intensive farming

13 (5.96)

2 (1.09)

15 (3.75)

Use of fossil fuels

5 (2.3)

4 (2.19)

9 (2.25)

75 (34.4)

16 (8.8)

91 (22.75)

Don’t know
2

(Fisher’s exact test) χ = 50.533, df= 3, p<0.001*
*- Significant

Table-2: Health effects of global warming
Health effects
Cardiovascular and
respiratory problem
Death due to heat stroke
Malnutrition
Don’t know

Male Frequency (%)

Female Frequency (%)

Total Frequency (%)

198 (90.83)

137 (75.27)

335 (83.75)

3 (1.37)

12 (6.59)

15 (3.75)

0 (0)

16 (8.79)

16 (4)

17 (7.8)

17 (9.35)

34 (8.5)

2

(Fisher’s exact test) χ = 29.516, df= 3, p<0.001*
*- Significant
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Majority (90.83%) male and (75.27%) female
considered cardiovascular and respiratory
problem to be the major health effects due to
global warming and a very few (8.79%) female
were aware that global warming would cause
malnutrition. None of the male was aware that
global climate change can result in malnutrition
and the difference was statistically significant
(Table 2).
Nearly half of the participants (45.75%) stated
that green house gases to be a major cause for
global climate change while (20.75%) were not

aware about its causes. About (49.54%) male
and (41.21%) female also opined that green
house gases as a cause of climate change. A
statistically significant difference was found
between male and female students with
respect to their awareness towards causes of
global warming (Table 3).
Majority (57.5%) participants were willing to
walk/cycle instead of driving and only (12%)
of them were willing to plant trees for
combating global warming (Table 4).

Table-3: Causes of global warming
Causes

Male Frequency (%)

Female Frequency (%)

Total Frequency (%)

Green house gases

108 (49.54)

75 (41.21)

183 (45.75)

Burning vegetation

43 (19.73)

41 (22.53)

84 (21)

Holes in the ozone layer

18 (8.25)

32 (17.58)

50 (12.5)

Don’t know

49 (22.48)

34 (18.68)

83 (20.75)

2

χ = 9.466, df= 3, p<0.024*
*- Significant

Table 4: Willing to change behaviour for combating global warming
Behaviour#

Male Frequency (%)

Female Frequency (%)

Total Frequency (%)

133 (61)

97 (53.3)

230 (57.5)

23 (10.55)

43 (23.62)

66 (16.5)

24 (11)

16 (8.79)

40 (10)

Buy energy saving bulbs

17 (7.79)

24 (13.18)

41 (10.25)

Buy energy saving appliances

26 (11.92)

73 (40.1)

99 (24.75)

Planting trees

35 (16.05)

13 (7.14)

48 (12)

Walk/Cycle instead of drive
Recycle
Buy energy efficient vehicles

#

- Multiple answers were given by the participants

Discussion
In the present study, among 400 participants
(54.5%) were male students and (45.5%) were
female students. Majority of the children (49.5%)
were of the age 14 years. About (35.25%)
participants were from class 9th followed by class
8th (33%) and class 10th (31.75%). Similar
findings were seen in a study conducted on
climate change in which (46.1%) were male and
(53.9%) were female. Majority (33.2%) of
children belonged to the age of 13 years. More
than a quarter (35.2%) were from grade 8th
followed by grade 7th (35%) and grade 9th
(29.8%) [7].

Less than three quarters participants (71.25%)
indicated that burning of coals and mines are
responsible for producing green house gases
while a very few (2.25%) felt that use of
fossil fuels is responsible for this. There were
more male in compared to female who don’t
know about the human practices responsible
for producing green house gases. A study
conducted on college students about global
warming showed that (34.2%) students
identified automobile emission as a major
environmental hazard that threatens the planet
and (19.5%) students considered burning of
fossil fuel as a cause of environmental hazard
[8].
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Majority (83.75%) participants considered
cardiovascular and respiratory problem to be the
major health effects due to global warming and a
very few (4%) participants were aware that global
warming can cause malnutrition. Female were
more familiar with the health effects of global
warming in comparison to male. A study
conducted by Ali Zameel et al. reported that
(53%) of the college students believed global
warming affects human health [8]. Another study
conducted among medical interns showed (78%)
of them stated malnutrition to be the health
impacts due to climate change [9].
Less than half (45.75%) participants stated green
house gases to be a major cause of global climate
change and only (12.5%) felt that holes in ozone
layers is also responsible. About (22.48%) male
and (18.68%) female were unaware about the
causes of global warming. Half of the subjects
(50%) were aware that holes in the ozone layer to
be the major cause of global warming [10]. Only
(21%) student teachers believed green house
effect causes global warming [11].
It is interesting to know that in our study, (57.5%)
were willing to walk/cycle instead of driving
followed by buy energy saving appliances
(24.75%), recycling (16.5%), planting trees
(12%), buy energy saving bulbs (10.25%) and
buy energy efficient vehicles (10%) for
combating global warming. Male were more
aware than female that planting trees can reduce
global warming. A study done by Ali Zameel et
al. indicated that majority (48%) students were
willing to use public transport to stop global

warming followed by careful use of water and
electricity (45%), planting trees (39.5%),
recycling (30%) and using energy efficient
appliances (26.2%) [8]. In contrast to our
study, (64%) students in north west of the UK
thought that planting more trees would reduce
global warming [12].
A statistically significant difference was
observed between male and female students in
respect to their awareness about human
practices, causes and health effects of global
warming. Similar finding has been revealed in
a study conducted in Tamil Nadu [13]. While
the study conducted by Hegde et al. found no
relation between gender and level of
awareness towards global warming [14].
Conclusion
The present study revealed that awareness and
knowledge of school students towards causes
and health effects of global warming was
inadequate. Planting more trees can be more
effective in reducing global warming wasn’t
ranked by the majority of participants. Hence
it is recommended that periodic health
education programs regarding global warming
are still needed to create awareness among the
school students.
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Abstract
Introduction: Dengtte is a cotttttrou vector-boure disease in developing-colmtlies r,r'itlr signillcatrt molbirlitl,' & rnortality.
Tlrronrbocytopefiia is being a colrliron complication ir.r densue neecls clear guidelines lb1 urapaseprelt. Role of Platelet
transfusit'rtt in this conditiou is blt cotttroversial. N'Iethod: lt ,;r,as an observational. arralytical case-controI srudv basecl on case
record revierv ol'childreu tvith Dengue with tlrrombocvtopellia(less than I00000/cu n'ur) rvith or wirhout miuor bleedilg,
admitted to Cheluvaruba Hospital of iv{ysore Medical College & Research lnstilute. \{ysore. Inclia througlror"( epiclernic
period ol 2013(June-August). Total of 138 dengue-positive children rvere studied rvith lespect to rr.r,o distinct groups rvith
objective to compare lhe clinical-outcotne and platelei-recover,v between dengue-positive childreg rvitlr platelet-translirsion
(cases) and those rvjtlroLrt piatelet-translusion (coutrols). Cases and conlrols u,ere analvzed lor yarious paralrlelers
through
SPSS tbr windou,s (version 20.0). I)-value of < 0.0_5 u,as taken as statisticall!.significant. Rcsults: present stLrdy irrcluclecl 3(r
cases and 102 controls wirose baseline-l]arameters \rere comllarable. ARDS uras l:nore coulpon in cases than contr.6ls
(p:0.000). I)Lrration ol' platelet recovery. time takerr to become afebrite and hospitalizalion rvere proloneecl in cases as
compared with the controls and u,ere starisrically highlv significant 1p=0.000). Another analvsis in 11000 to -l0000icu mru
platelet coutlt groul)s revealecl the similar results olprolonged duration olplatelet recovery. tirre laken to becoute afebrile and

duration

oi

hospitalization atnongs cases as compared rvith contlols. Conclusion: Tl-re1e is no atlyaptage

of

platelet-

the dur-ation oI prlatelerlecovery, time taken to become albblile antl hospitaiizarion.

Kev rvords: dengue 1tler. clengue shock svtidrorne, dengue heniorrhagicr l'ever. acule respirltoly 6istress svndr.onre,
1;latelet
counts. platelettranslusion.

Introduction

prophl,'lactic use. C.ut o1' r,alue

is the most r-apicll1, spreailing rnosrltrito-bor.ue
liral dise:rse in the vvor']d and an estirrated 50 ruillion
dettque inli:ctiorrs occur arrnLralll,. Casr latalitrt, rttes lilr
Dengue

\t

the South-East Asian region are 19,u. brrt is mrxiruuur in
local outbreaks irr Inciia. ludonr,'sia and N.{vaultru-ol l9i,.5,),i,

l1

l.

The lnost dreaded complication ol' dengue being
thron.rbocy'topenia and bleeding r.r,ith conseqLrences. In
aLrseuce

is

guidelirres [3].

A

poor health cale s-vsrcnt *'ith Lurclerdeveloped blood
transl'usion t'acilities as jn lndia necessitates appr.opriatc
use o1'blood and contpotreuts especial[1., platelets and ltt
ensule the ar,lilability olthe saute 1br parients irt l ltrrnr i1
is reall.v indicatetl & also to avoid tlansl'lrsion Lcuuriuns

anil transnrissible diseases [4.-s].

oI precise WIIO-gLridetines regarding 1:nactice o[.

platelertratrsl-usion in dengue children u,ith
thronrbocytopenia a1 r,arious cut,off values adoptecl
guitielir.res vaty in ntanv clengue euder:.iic countriesf2 l.
\'{alaysian health guidelines rells to use platelet

transfirsiou when 1he coutlt is less tiran -s0000/cu mm il'
bleeding present ant'l less than 20000/cLt m1l rts
\lrinr.iripr receirerl: l6'r' I,.h l0l:
Rrr iru rrl:

tbl platelet tlanslusiou

10.000i cLl mm as pr.r' Singapore clitrical plactical

ll"'

Icb l{}1

:1)l

Objectives ol studv inclLrcle ro conlpale the clinicaloutcorre and platelet-r'ecovety Lretueen Llengue positrre
childlen t ith platclet-rranslirsion and those u,ilhout
p

latelet-trans

fi"r

sion.

Methods
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During lbllow up of the patienso we found that 6 96 of the
cases (? of 36) a&er platelet transfusion presented with
cornpensated shock whe.rcas it was not erident in controls
and it r.vas statistically signific*nt (p{-016)- AIso- 42. l%
of cases (16 of 36) after- platelet trasfisim had
hypotensive shock whereas oaly 10-79,6 ofcontrols (l I of

Patients: The sttrdy' poptrlalion rias serol:ositive cascs of

statistically sigrificart(p:0.000).

dengue fer,er (NS1 andiol lg\'l posilive) u'ho t'ere eilher'
dengue ltver (DF). DSS or DIIF adrnittecl in Cheluvarrrba
hospital. I,{N{C'&RI. 1\'l1.'sore, I(arttalaka, 1ll'oughour tlte

There u'as presence of mor'lridities like pletrrui e iir;. ' :-.
ascites u,ele It'tore er,idcul dut'irlg hospita] stltv lil .i-is.s

Design: this stutll, \\ras att observali,'rnal, analvtical

ctase-

control sludy

Setting: The studl, u'as dotle in Pediatlic departt:lcnt of
Cheluvanrba hospital, attache(i to N41'sot'e N{ediea} college

102) doctmentecl hypotensil'e slrcck

perit,.l-lt)l.l litrltt l".lrttte to i'' .{trgrr.l.

epiderrric

l{ain f)utconrc lleasures Studictl: This

DengLre u'ith

throrlbocytol:renia(less than 1tl0000icu rnm) rvith or
r.vithout rninor bleeding, adrnitted to otrr hospital'

it rzs

.'/71i respectivel)') as cotltpared ii iti'r ti:e
controis (18.6291 rurcl 9.8')/a rcspeclivel!') and \\'ere
statislically signilicant (p i'alue ol' 0.00(l and 0.001i
(-55.59'o antl 2

stutl-v ri'as based

on case record rer,'iew erl childlen wirh

d

t=

respectivel!').

throughout egridemic period o12013(.lule to Augt'lst).

There u,ere secondary" dengue inlections ahout 259'u in
c:ases and 21D,,o in conlrols diagrrosed based orr antibod-v
detection tests; and this Yalue rt'as comparable betrveetr

\Ve dehned total 138 patients as cases (u'ith platelet-

the cases and controls (p:0.581 ).

tlanslusiot) and controls (tvithoul platelet-trarrsl-usion.)'
Of these grolrps, age of tire patient. duration of l'ever
before admission, result ol the dengue serological test.
platelet count on admission and daily platelet cottllts'
nurnber
number

I cases who receivecl plateiet transfusiot-t,
of transtirsions, a.ssocialed reactiotls. l'esultant
o

There rvas evidence

of tnore DSS and DllF in cases

in contlols (22(Lir
and 8%) during liospita] stav antl this u'as slatisticall-v
signilicant( p:0.002).
(38.So;o and22.2'l.n\ as cttmlrared to those

rnorbidities are documetrted.
Both the groul)s \vere compaied and auali-zed r'vith resilect

Fatal complication like ARDS u'as tllol'e conlnlon itr cascs
(9 orr of 36; 259ii) as cottrpat'ed to controls('4 out of 102:

tr)

-3.9%) and u'as statislicall-v highl-v sisnilicant (p:0.000).

-

tiure taken to rise platelet coLlnt 1() more thatl
1.00,000r'cu mrn.
tinre takctr to beconre atebrilc

Bu1 other corrplicatious like encephalitis. neulological
deficits. hepatilis were colilparable betri'een tlte cases and
c.ontlols (p:'0.05).

Plutelctlrttt\ftl:i('ttrclctitrlls
Iv{olbitlities

-l deaths or-tt of 36 cases (8.13'l'i,) and no
dcaths in controls rnairrly associate<l u'ith AI{DS.

There rverr.'

Nlortalit,r'

I)uration of bospital

sta-v

Statistical Antll-sis: (lases aucl conlrols uere

anal-vzed

using SPSS 1bl rvindor,-s (versioir 20.{-l). P value
u'as taken as statistically signilicant.

'

0'05

to controls.

i6

cases and 1t)2 coulrols u'ho-se

baseline-paran-rclers \\iere cotlpiirable- Nlean age tl1' cases
rvas 8.41 -vears ancl that o1'controls t'as 8.(r5 ,vears. The
rnale to tenrale ratio ivas

1.8:l in the study.

Both the cases antl cotttrols preserrtecl rvith synlptonrs
(abclonriual pain, nausea. r,omiling. lethal gy, rn-valgia,

Avet'agc: duaratiott

in rthich lllatelel

courlt

laised abovc 1,00.000r'cu lrltt'i was 1.i dals lbt'cases iis
corrpa|ed to jLrst 9 da1.'s in cotltrols. This obserrltit)rl \\ 3>
stati

Results
Presenl study include(l

Platelet recovera r'r'as tnuch dela,ved itl cases as ctllllpared

sr ic al

l-v hi gh1

-\,

si gn i

5r'anl (p'-0.{)00).

The tirne 1o become ailbrile r'r'ls r-ttttclt more itt cases ils
courpaletl 1tr tlle controls. lV{ean tit-ue tll<etr to becol-ire
alebrile r,vas (r.28 days in ci,rses as cotnltared 1o jLrsl 1.57
days in colttrols. Thi-< observatit.rn u'as too stlltistir:allv
highly signi licant (p:0.000 ).

splenomegal-v, evidettces ot extelnai and inlertlai bleeds)
rvhich u'ere t:otllltat'ablc antl u,ere ltol concetltftted to any
onc qroup (P ,'9.Otr.

The duration o1'hospitaliz:rtiott rvas tirund to be prolonged
in cases as courpat'cd to controls. l\''laxirnlulr uuurlrer ol
cases 1l out ol-j6 {30.61i,%) rrele hospitalizetl lor 7 da1"s
antl tlarinrutl drrt'irtiotr r.r'as 45 da-vs ili olle casc n'ith
cornplications (ARDS and venlilatot)' stllrporl) attd tlean
clur':ilion ol' stav r','as 8.69 tia-vs. \'{axitrLtnt t-tutllber ol
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rluration of sta! was 4.29 days. This olrset'r,aliou u,as
statisticall-v lrighl-v signilicant (p:0.000).

contlols 42 oLrt of 102 (41 .2%) were hospitalized for '1
cla1..s antl nuxirluur dulation rvas 9 rlays ancl the nrean
'I'able 1: Association of 'Ihronrboc.r'topenia rvitlr morbiditics irt cascs and control

Groups rvith resprct to thrombocytopenia:
cases

compared with controls

(p values)
<10,0001cu

nlnl
Iluration to

1,00020,000

2I.000-

1

Groups with respect to age: cases tompared
lvith controls
(n values)
<5 vear

5-I 0 year

10-15 year

30,000

/cu ntm

/cu mm

0."1,51

0.00{.}

0.000

0.000

0.000

0.000

0.171

0.000

{-).000

0.000

0.000

0.001

0.661

0.000

0.000

0.000

0.000

0.000

0.57 r

0.081

0.000

0.000

0.266

0.000

increase

platelet count
to >l lakhrcu
n1r11

Duration to
becoure

at'ebrile

I)urat'ion of
hospitalizatio
11

ARDS

.

Except irr the group o1' lorvest platelet count of < I 0.000icLr mm. i I .000 to 30.000icu Imr1 groull cases had mot'e duration
10 be fi'ee tl'orn fever and lotal hospital stay. Eveu AItf)S incic'lerlce was lnore
in cases lhan controls. Tlrese findings rvere statislicalll' highly significant (p<0.0,5).
Whetr we analyze cases antl controls age rvise. cases had prolon,ted time to increase platelet count to >'llakllcu lnrt1. to
become at'ebrile antl total hospital sta-v as cornpared x,ilh the coltrols and rvas stalistically highly signilicant (p-<().05).
ARDS 1.vas rltore corllinon tinding in cases than contlols in age group of '..5yeals and 10-15 yeals (p<0.05), but in age
gloup of 5-10 years. ARDS incidence nas cotrpat'able 1p:0.266).
rr\ihen r.l,e analyze cases and conlrols age-rvise ('<-!},ears, ,5-10.vears and 10-15y.ears), cases had prolonged tiue to increase

to increase platelet count to:'llakly'cu nlln,

r
.
r
r

platelet count to >llakhlcu mnr. to becor.ne afeblile and total hospital sta-y as conrpared ,\,ith the cont,'ols and rvas
statisticall.v highly signi Iicanl (p<0.0s)
ARDS was rrole corllrnon fincling in cases than contr:ols in age group of < --iyears and 10-15 -vears (p<0.05), but in age
group ol5-10 years. ARDS incidence u,as c,otttl.larable 1p:0.166).

f)iscussion
Tlrlombocl,-topenia is a commorl problelr in dengue.
*liich causes a lot o{'ooncrern not onl-v 1o the paticnts but
also to the relatives as u,ell as to the attending physicians.
No clear cut guidelines are available 1'or tlte nrlnagemenl
ol thlombocytopenia in dengue. The natural-tendertcr, is

( pelechiae. llLlrpul'ae. epistaxis. hettratctlesis, nteietta )
*'ith rnore often associated t ith plalelet cottnt of
-<20.000rcu nlr. It's knot,n that, the bleciling in detrgtte

to lr'arrsluse platelets in such patienls. The
thromboc,r,lopenia in dengue is primarily imt'tune

vasculopathr'f101 . }{ence, nrinol bleedins in clengLte nray
llot Lrc an indicalion 1-ol jusl platelet translusitut atrd ttray

mediaieci and platelet translusion is said to u.orsert the
throrubocl,lt'r1-renia b1.' an exulted immunc responsa by a
strong antigenic stimulus 16]. Apart llorn thal, the sliorl
life span ol transfirsetl platelets resuh only in a trln:ienl
or non-susiairred elevation oI the platelet f6,71. Tliel' can
also induce hl,pelsensitivity reacticms and fluid-overload
u,ith corlplications such as pleulal el'fLrsion. ascitis and

need colgulation profile belirre ileciding k)r lranstitsiot.t

pr.rluronarv oedeura.

\{aliroo et

al

recoldecl 69o

n:ar- rcsult fronr a conrtrinatiolr

thlonrbocl"tolrenia bLrl

il

of

fackrrs, not ottly the

also coagulatiori clefect

and

rl

There rvas presence ol molbidities like pleLrlal elfusion.
ascites u,ere rnore evident during hospital s1a-v iu case:
(55.,511; and 27.ilt|,i, r'especlively,) as cornpared r.r,ith the
controls( 18.(r2o,'o aud 9.8o,'o respectivel,l ) and were
stalisticall-v significant. Sirnilar firrilings r.r,ere lirund in
sludies b.v Isalanekura P et.al.[12]

recorded 15.5')i, arrd Chaimlfatah et al

ol

clcngue cases

uith

hetrotrhagic
rnanilestations and borh observed sevcre bleeding rvith
piatelet count of .-20,0(Xlr'crr mnr [3.!).]. In plesent study,
henror|hagic manilbstations \\iel'e preselrl iln

2l.l'ri,

cases

lnternational Journal of Medical Research and

Review

Thele u'zrs evitlence o1' more DSS and DI.ll"' in

cases

(llri.8'li, and 22.1'l'n) as courpared to lhosc' in controls (22'll,
and 8'l'i,) during hospital stal- and this ,'r,as statistically
signilicant(p:t).001). Sirnilal ob-qcrvrrtiott u'as ftrtrtld itl a
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u,lrere the incidence of lrleec'ling iucreirseil ilr
palienls u,ith bloocl tratrsl'ttsiotr as cotrlpat'ccl to lhosc
5111{-v

withottt tl-re trausl'ttsiou Platlet 1r'atistirsiou has no
signitieant eflbcr on the incider.rce of bleeding u'l.rich
suggest tl'ral lorv platelet cortnt alotre rnay not be
responsible fbr Lrleecling in DI-IFiDSS [10]' Anothcr stucll"
was
b-v Charulthth A et al tourrd that in DLIFiDSS. Ihele

clifl'elence in 1l.re fretluency ol bleeding obselved
cornparing patiellts rvho leceived ancl l]rose rvho did not
rrceived platelet tratrsf t-tsion' suggestir.rg that platelet

no

ilansllsiott ilid not itll'luence tire incidence

of

severe

bleedirig [9.10].
Fatal complication like AI{DS ri'as more colllllloll lrl cases
out ol 102:
19 oui ol-16:25o,i,) as cotnpared 1<l conttols {:1

and was slatistically higlil,r' si-snificant (p:0'000)
rvhicli is a con'lllt-loll e)ipected coruplication associaled
rvith volutre overload atlributed to platelet translttsion
3.t)(%)

t12] but otlrer cotrrplications like

etlcephalitis'

rreurocleflcits. hepatitis lvel'e coll'lllarable bet*'een lhe
cases and

controls (P>0.05).

Plateler recovery rvas mttch delay'ed in cases as compared

to controls. Average duratiot in u'liich platelet count
laisecl above 1,00'000ictr lr1"r1 \'vas l5 da-vs lbr cases as
conrprletl to jtrst 9 dar s irt colttrols. This obsel'r ulioit

rr as

statisticalll' highly' signiticant (p:0'000) lt is said that
tinring of platelet cotltlt recover'-v is gcrlerally be closcly
associated .'r'ith clinicrl irril;t oi enrettt in clengtre
infections. It is saicl that platelet cotlnt l'ecQvery aller
hospitalization is conlbut.rded by mLrltiple lactors (such as

tiiagnostic grol-4rs^ co-inltction.

platelel'lplasnra

trar-rslusiort, loivest platelet coullt alrd dulation o1't'ever at
the time ol'hospitalizrtion) Lrut sttch obsen'aliotl u'as no{
found in our studY I I 31.

ill cnses as
compat'ed to the colltrols. \4can titlle tulien to ilecol-lle
alibrile u,as 6.28 ila-vs in cases its cot'npirred to jrrst 1 57

The time to becotlre alebrile r'r'as lnttclt tltore

-fhis

observlliott r'i'as 1oo slalirlicall-v
in colttrols.
(p:0
000). Sinrilar' liriding u'ls
sisnificant
highl,r'
da-ys

corr.rplications (ARDS at.ld ventilator')' sLlppofi ) atttl ttleitt.t
tltralion ol stal' n'as 8.69 cla's' \{a'';irnttur ilttlrlher oicoutrols 42 our ol 102 (41.2')i) riere liospitalizeti tbr J
clays and mariurtltn cluratio-tl ',r'as 9 da)'s and tile illeatl
u
duration ol stay u'as 4'19 tial's' This olrserr illit-tl iis
statistical l-v highli, sign ilicant ( p:0'001)l'

Platelet tlanslusiotr \Yas associated

Platelet transtlsions are liardly ever required even rvith
cotlnts as lorv as 10.000lcunirt becattse the circLrlating
platelets are haernatologically active atld sul'l.tcient
enough to llrevelll bleeding by tlrronrbocvttlpenia per se'
In generiil. plarelet translusions are required otrlY u'hen
tlrere are serions haen.rorrhagi c mani festatiotls U2'1 6,1 7 l'

tc'r Chuansumrii A et al translusiol-l
requireltreuts correlale rvell rvilh the occutrence of
bleecling in the gastlointestinal lract btlt tlot u'ith the
Ac:corcli.rrg

plarelet coutrt :rnd the-v pointed out that nlucosal bleeding
luray occtr in any patients 'ul'ith dengue but' if the patienls

lc-rlain hen.roclynamically stable rvith

rvith ptotbturcl thrornbocytopenia, slrict bed resl and
of bleeding is
Il'olcctioll li'ottr trautra to reduce the t'isk
rcconrmcndcd [l 7].

Conclusion
There is tto aclvatltage ol platelet-trallstitsiotl in dengucposiri ve chi ltlren s'i1h llrr:ortrbtlcl topetria rvi th oi' "r'i1ho ttt
ininor bleecls. SLrch platelet lratlslttsion prolongs tlre
duralion ol platclel-r'ec()\ el ) . titlte tlketr 1tl hecotle

alebrile anil lrospitalizatiorl. A prospL'c1ive cQntrol trial is
lecorlnrended ttt cotlfirtn otrr strtd-Y results'

Linritations of thc stud:'

contxminatior.) o1' the blood comporlents I I '1.]'

1.

Organization 1\\rl IO) su{gestccl
clinical-inrproven.rcl11 in the torrn of inrploved appetitc'

2.

in lbr,cr. absetrce o1'blcetlinq

t-nrrti{'estnliorl antl

)'

krr
-<0.{Xi0r'cu lllil1 as disr:harge critclia
guideline'
this
to
\Vi1h
1i;'sllect
patienls.
inpatient dengr"re
the clLuation of hospitalizatiott t'r'as louncl to be prolonged
in cases as cott-tparecl to controls. \'{arill-runl nlttnlrcr ol'

plarelet cotutts

cases I

i oul of J(> (.10.(r')'o')i,)

rvere hospitalized

and nrlrxittrttttr clrrlatton n'as 45 tlavs

One limitation ol' this sttldY has the snrall
popLrlation & needs lalge nlulticetltric srud,r'''

3.

stud-v

Patients giveu tratrsfrtsion and not tratrstitsed u'ere
not

olthc

satne sevetitl''

of illness

a1

baseline'

Thelc ar.: no t-leilL-cttt gtridelines in giving platelet
tt'ansrirsiotr hetlce. is nlainiy depetrdenl r'rn the
tlecision ol- the phl'sician u'hich rvill afl'ect the stud,r'
result.
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Effect of two months of structured exercises on executive
functions in patients with type 2 diabetes mellitus:
Randomized controlled trial
Harpreet Kour, Veerappa A Kothiwale1, Shivaprasad Goudar
Departments of Physiology and 1Medicine, J.N. Medical College, KLE University, Belagavi, Karnataka, India

Abstract
Background and Aim: Diabetes mellitus is an endocrine disorder characterized by metabolic abnormalities, which has
been reported to be associated with cognitive dysfunctions. Exercise along with diet and medication has been considered as a
cornerstone in the management of type 2 diabetes mellitus (T2DM). Therefore, the present study was undertaken to study the
effect of 2 months of structured exercise therapy on executive functions of the brain in freshly diagnosed patients with T2DM.
Methods: Sixty newly diagnosed patients with type 2 diabetes and Thirty age, sex and mean education matched matched healthy
controls were enrolled as study participants in this interventional randomized controlled trial. The 60 T2DM patients were divided
randomly into two groups as diabetic control (patients only on dietary and medication) and interventional group (IG) (patients
on structured exercise therapy along with diet and medication). Body mass index (BMI), glycated hemoglobin (HbA1c) and
executive functions (Stroop test) were assessed in these subjects before and after exercise therapy.
Results: Findings showed improvement in executive functions after administration of structured exercise therapy. BMI and
HbA1c values have also improved at the end of 2 months in the IG and a significant correlation was observed between BMI,
and executive functions.
Conclusion: Exercise therapy along with dietary control and anti‑diabetic medication has an affirmative influence on executive
functions of the brain.
Key words: Body mass index, glycated hemoglobin, Stroop test
Received: 12th June, 2015; Revised: 22nd June, 2015; Accepted: 30th June, 2015

INTRODUCTION
Diabetes mellitus is a group of common metabolic
disorder and its incidence is increasing worldwide at an
alarming rate. Type 2 diabetes mellitus (T2DM) results
from the interaction between a genetic predisposition,
behavioral, and environmental risk factors. From
literature, evidences strongly suggest obesity and
physical inactivity are the main nongenetic determinants
of the disease.[1,2] The association of T2DM with cognitive
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impairments has been reported by various studies,
which could be due to the metabolic abnormalities in
T2DM.[3‑6] The impaired glucose tolerance is associated
with cognitive impairments which includes attentional
control, executive function ad verbal memory.[7,8] The
increased risk of dementia is reported in individuals with
T2DM.[9] Moreover, various studies have documented
that even mild increase in glucose levels within the
nondiabetic range were also associated with impaired
cognitive functions in younger individuals.[10‑12]
The majority of studies linking glucose regulation with
cognitive deficits have been conducted in the elderly
diabetic patients, but very limited data is available for adults
with T2DM. The aged population usually have co‑morbid
conditions associated with aging that can contribute to
decline in cognitive function and thus the relationship
between glucose tolerance and cognitive performance
cannot be established. Therefore, studies including
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younger population should be conducted to confirm the
relationship between cognition and glucose tolerance.
Exercise has been considered a cornerstone in the
management of T2DM, along with diet and medication.
The benefits of exercise in preventing and treating
diabetes are extensively accepted. It improves glycemic
control, body composition, cardio‑respiratory fitness,
cardiovascular risk, physical functioning, and well‑being
in patients with T2DM.[13]
However, despite the accumulating evidence supporting
the effects of exercise therapy in T2DM elderly patients,
there is limited evidence in adults, to suggest that regular
aerobic exercise and resistance exercises can augment
upon executive functions of the brain. We hypothesized
that exercise therapy will have a positive influence on
executive functions. Stroop test response performance is
commonly used in the evaluation of executive functions and
as a measure of selective attention and processing speed.
Therefore, we investigated the association of glycated
hemoglobin (HbA1c) and body mass index (BMI) with
scores on Stroop test to assess whether short structured
exercise therapy of 8 weeks would improve the scoring on
Stroop test response performance in adults with T2DM.

MATERIALS AND METHODS
Study population
An interventional randomized controlled trial conducted
in Department of Physiology, JNMC, KLE University,
Belagavi. Sixty newly diagnosed patients, attending
medicine OPD KLE’s Dr. Prabhakar Kore Hospital and
Research Centre were included in the study. In‑person
assessment was done followed by a physical examination
and then divided randomly into diabetic group and
interventional group (IG) by computer generated,
randomized number sequence. Three groups were made
as mentioned below:
•	Normal control (NC): Sex, age and mean education
level matched healthy subjects
•	Diabetic control (DC): Patients only on dietary control
and anti‑diabetic medication
•	IG: Patients on exercise therapy along with dietary
control and anti‑diabetic medication.
Ethical Clearance was obtained from the Institutional
Ethical Committee. Ethical Clearance No: Ref. No.
KLEU/Ethic/2012‑13/D‑4570. Written informed consent
was obtained from patients.

Inclusion criteria
Patients diagnosed with T2DM as per ADA Guidelines
between the age group of 20 and 45 years, and on
treatment with oral anti‑diabetic drugs with normal eye
sight and color vision were included in the study.

Exclusion criteria
Subject with a history of diabetes more than a year or
T1DM, physical disability, neurological disorder, color
blindness, with a prior regimen of physical exercise and
alcoholics or smokers were excluded.

Exercise protocol
The interventional therapy consists of 8 weeks of the
individually designed exercise program of regular
exercise consisting of 30 min of physical activity (aerobic
exercise) 5 days/week, at an intensity of 70–80% of
their individualized maximum heart rate and resistance
exercises performed 3 times a week targeting all major
muscle groups which includes 3 sets of 8–10 repetitions
at a weight that can’t be lifted more than 8–10 times.
Dumbbell flies, seated single leg extension, dumbbell
shoulder press, dumbbell bent over row, standing leg
curls, dumbbell biceps curls, dumbbell up‑right row,
dumbbell triceps kickbacks, and abdominal curls were
included in the exercise program.[14]

Parameters assessed
Body mass index
BMI was calculated by dividing body weight in kilograms
by the square of her height in meters. BMI was classified
according to the BMI criteria for the Indian population.[15]
BMI ≤ 18.49 kg/m2, underweight; BMI 18.5–22.99 kg/m2,
normal weight, BMI ≥ 23 kg/m2 overweight or obese.

Glycated hemoglobin
HbA1c was measured by ion exchange resin method.[16]

The Stroop test
The challenge of the task was to focus on one
particular feature (language), while blocking out
another (color). Color words were presented in the
congruent mode (e.g., the word ‘red’ written in a red
color) and in the incongruent mode (e.g., the word ‘red’
Table 1: Gender, age, BMI and HbA1c parameters
of the subjects in normal control, diabetic control and
interventional group expressed in mean±SD
Parameters

Gender
Males
Females
Age
BMI (kg/m2)
HbA1c

Normal
control
(n=30)

Diabetic
control
(n=30)

Interventional
group
(n=30)

P

16
14
35.3±4.24
24.6±3.05
4.9±3.8

12
18
35.6±3.72
30.1±2.67***
5.9±4.5**

12
18
36.4±3.89
30.3±4.05***
5.6±.4.1**

0.486
0.729
0.001
0.01

Statistical analysis was done by one-way ANOVA. P<0.01 was considered
significant. *Depicts comparison with normal group, **P<0.01,
***P<0.001. BMI: Body mass index, HbA1c: Glycated hemoglobin,
SD: Standard deviation
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Statistical analysis of data

written in different color). Instruction was given to read
column‑wise, and name the color in which the word
was written. Subjects were timed on the 28 word task
which was printed on A3 size paper which was held in
front of subject 50 cm from eye level. The subjects were
made acquainted with procedure by exposing them to
the cards. The score was the time taken to complete the
reading. Errors were pointed out to participants and were
corrected as they proceed. The total time taken to read
the whole card was noted. The average time as Stroop
test response was calculated as total time divided by
number of stimuli.[17,18]

The Chi‑square test was used for categorical data.
One‑way ANOVA was used for comparison of more
than two groups. Student’s two‑tailed t‑test was used
to compare the difference in Stroop test response
performance in Interventional group. Spearman’s
correlation coefficient was used to demonstrate the
relationship between different parameters. All statistical
analysis was performed by using IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp. P value
< 0.05 was considered statistically significant.

RESULTS

Table 2: Comparison of Stroop test response time with
congruent cards among the three groups before and
after intervention
Groups

Mean±SD

Before intervention
Normal control
Diabetic control
Interventional group
After intervention
Normal control
Diabetic control
Interventional group

Q1

Q2

58.3±7.58 (46-70)
73.6±11.18*** (54-90)
70.6±11.11*** (48-84)
F (2,8)=19.19; P<0.001

52.5
63.75
65

66
83.25
29.25

57.9±4.04 (46-61)
67.3±13.51** (47-89)
65.8±9.39** (46-83)
F (2,8)=19.15; P<0.001

48
67.5
73.25

53
67.5
73.25

Age, gender, BMI, and HbA1c parameters of the subjects
in NC, DC and IG expressed in mean ± standard deviation
is depicted in Table 1. The baseline values of BMI and
HbA1c are high in diabetic patients as compared to the
NCs, whereas no such difference was observed between
DC and IG group.
Tables 2 and 3 depicts comparison between three
groups on Stroop test response time with congruent
and incongruent cards, respectively before and after
the intervention. The mean Stroop test response time
was longer in diabetics as compared to NCs with
congruent cards (P <.001). The response time decreases
significantly with interventional therapy in diabetics
(P < 0.001) [Table 2].

The values are expressed as mean±SD. Q1: Quartile 1 and Q2: Quartile
2 with minimum and maximum values. Statistical analysis was done
by one-way ANOVA test. P<0.001 was considered as significant.
SD: Standard deviation. *Depicts comparison with normal group,
**P<0.01, ***P<0.001

The mean Stroop test response time was longer in diabetics
as compared to NCs with incongruent cards (P < 0.001). The
response time decreases significantly with interventional
therapy in diabetics (P <.001) [Table 3]. Table 4 depicts
the number of errors made with incongruent cards among
the three groups. BMI and HbA1c values have decreased
with 2 months of exercise therapy as depicted in Table 5.
Statistically significant correlation was observed between
BMI, HbA1c and executive function assessed by Stroop
test response time with congruent and incongruent
cards [Table 6].

Table 3: Comparison of Stroop test response time with
incongruent cards among the three groups before and
after intervention
Groups

Mean±SD

Q1

Q2

Before intervention
Normal control
116±13.62 (87-136)
107.25 127
Diabetic control
137±16.95*** (110-160) 119.75 156
Interventional group 130.2±11.40*** (100-136) 106 127.5
F (2,8)=19.87; P<0.001
After intervention
Normal control
108.1±13.67 (86-129)
96.5
123
Diabetic control
124.7±13.73*** (100-154) 113.5 135.25
Interventional group 110.3±9.51+++ (100-126)
101 120.25
F (2,8)=15.67; P<0.001

DISCUSSION

The values are expressed as mean±SD. Q1: Quartile 1 and Q2: Quartile 2
with minimum and maximum values. Statistical analysis was done by oneway ANOVA test. P<0.001 was considered as significant. SD: Standard
deviation. *Depicts comparison with normal group, **P<0.01, ***P<0.001,
+
Depicts comparison with diabetic control, ++P<0.01, +++P<0.001

Findings of the present study revealed decreased
Stroop test response performance in T2DM patients
as compared to healthy controls. However, there was

Table 4: Comparison of the number of errors made with incongruent cards among the three groups
Normal control (%)
Diabetic control (%)
Interventional group (%)

0

1

2

3

4

5

Total

10 (33.3)
0
0

15 (50)
10 (33.3)
14 (46.7)

5 (16.7)
6 (20)
8 (26.2)

0
4 (13.3)
8 (26.2)

0
5 (16.3)
0

0
5 (16.3)
0

30
30
30

Fisher exact test by r×c table was done and found P<0.001, was significant
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statistically significant improvement in the executive
functions after the administration of short‑term structured
exercise therapy in the IG. Our findings are distinctive as
we observed association between mild hyper‑glycemia
(newly diagnosed patients with T2DM) and decreased
Stroop test performance in patients aged between 20 and
45 years. These findings are consistent with the previous
reports depicting the effects of poor glucose regulation
on tasks associated with fontal cortex functions.[8,19]

diabetic, they undergo a prediabetic state in which there is
evidence of glucose intolerance with bouts of hyper‑ and
hypo‑glycemia that can cause cognitive dysfunctions.
Therefore, it could be suggested that the patients before
getting diagnosed with diabetes must have underwent
the prediabetic state, where cognitive dysfunctions
are likely to happen. Studies have reported significant
difference among normal, diabetic and pre‑diabetic
group in executive function which is indicative of mild to
moderate cognitive decline at early stages of T2DM.[26,27]

In the present study, decrease in BMI and HbA1c values was
observed at the end of 2 months of interventional therapy,
which is in agreement with the previous studies.[20,21]
The impact of T2DM on cognition is established and has
been reported in batteries of papers.[22,23] The association
between glucose control and cognitive functions in type 2
diabetic adults was observed by the Greenwood et al.
and found the negative relationship between cognitive
performance and glucose control.[24]

In our study diabetic group, executive functioning on
Stroop response test performance were significantly
less as compared to healthy controls, which may reflect
the compromised efficiency of the circuits as they
course through the striatal regions. There is a complex
relationship between exercise and cognition. Studies
have reported impaired performance of a complex task
in diabetic patients, which is a function of frontal lobe
and moderate intensity of exercises has been observed
to improvise cognitive function in these patients by
increasing pre-frontal oxygenation.[28,29]

Alexander et al. have recognized five circuits linking frontal
lobe regions to subcortical areas. These five circuits pass
autonomously through the caudate, globuspallidus and
thalamus and may be implicated as dorsolateral, motor,
and anterior cingulate. The dorsolateral circuit affords the
ability to alternate between conceptual sequences and
inhibition of a cognitive set. These abilities are used in
the Stroop tasks. The motor loop, which passes through
the putamen and ends in the supplementary motor area,
is associated with choosing the action to be performed
and dorsolateral circuit determines behavior.[25]

The study by McMorris et al. has documented beneficial
effects of acute and intermediate exercises on response
speed.[30] The various studies reported differences in
cognitive functions during and after exercise between
different modes of exercise. These changes could be
explained by changes in cerebral blood flow.[31] The
physiological basis of these could be increased in
the amount of release of catecholamine in central nervous
system. Even neuro‑imaging studies have revealed the
enhanced functioning of cortical regions with exercise
therapy.[32]

However, which stage of diabetes causes cognitive
dysfunctions and how they progress over time is very
unclear. Before the patients are being diagnosed as

Limitations of the study

Table 5: Differences in BMI and HbA1c levels in
interventional group at the end of 2 months of exercise
therapy, expressed in mean±SD
Parameters

Baseline
values

Values at the
end of 2 months

P

BMI (kg/m2)
HbA1c

30.3±4.05
5.6±4.1

27.21±3.14
4.89±0.49

0.05
0.05

The difference between the groups found in our study
is small reflecting the short duration of diabetes in our
population. Due to less sample size we could not confirm
the relationship between HbA1c and decline in executive
functions of the brain.

CONCLUSION

Statistical analysis was done by Student’s t-test. P<0.05 was considered as
statistically significant. BMI: Body mass index, HbA1c: Glycated hemoglobin,
SD: Standard deviation

There was a significant decrease in Stroop test performance

Table 6: BMI and HbA1c correlation with executive function in interventional group subjects
Stroop test
Congruent
Incongruent

Time of assessment
Before intervention
After intervention
Before intervention
After intervention

BMI

HbA1c

r

P

r

P

0.351
0.206
−0.226
0.296

0.057
0.274
0.231
0.112

−0.309
0.313
−0.280
0.124

0.097
0.093
0.884
0.514

Statistical analysis was done by Spearman’s correlation analysis. P<0.05 was considered as statistically significant. BMI: Body mass index,
HbA1c: Glycated hemoglobin
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in newly diagnosed T2DM patients. Administration of
structured exercise therapy for two months significantly
increased Stroop test performance, and significantly
decreased BMI and HbA1c levels in IG patients. Therefore,
from the findings of the present study, it could be suggested
that structured exercise therapy exerts a positive influence
on the executive functions of the central nervous system.
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ABSTRACT
Introduction: Amongst all bones of the facial skeleton, the zygoma and the mandible are highly accessible to the
traumatic elements. Successful reductions of zygomaticomaxillary (ZMC) fracture are often difficult to evaluate
clinically because of great amount of swelling. The purpose of this study is to evaluate the use of endoscope as a tool
for intraoperative monitoring of ZMC fracture reduction and compare its efficacy with C-ARM guided ZMC fracture
reduction. Methodology: Group A (experimental group) with 15 patients were treated for ZMC fracture reduction using
endoscopic assisted approach. Group B (control group) comprised patients who were previously treated for ZMC
fractures using C-ARM for intraoperative monitoring. The results of both techniques were evaluated using analysis of
postoperative radiographs and comparison of both techniques was carried out. Results and observations: Endoscopic
assisted approach was found to be advantageous over the use of C- ARM due to its radiation safety, ease in maintaining
aseptic field, use of inconspicuous incisions and avoidance of blind dissection. However, the use of endoscope had
several limitations like increased cost, increased operating time, need for trained personnel and difficult plate
fixation.Conclusion: The use of endoscopic assisted approach has several advantages over the C-Arm guided method
for reduction of zygomatic complex fractures. However, due to several limitations of the use of endoscope, routine
application of the technique would require further exploration and study with a larger sample size.
KEYWORDS: Zygomaticomaxillay complex (ZMC) fracture, endoscope, C-ARM

INTRODUCTION
The exposure of the facial skeleton to injuries has
alarmingly increased in India due to over population,
poor road conditions and increasing number of speedy
automobiles. Amongst all bones of the facial skeleton, the
zygoma and the mandible are highly accessible to the
traumatic elements.1 In response to heavy forces,
zygomatic bone gets separated from its neighbouring
bones at or near the respective sutures. These
disarticulations may lead to fractures of zygomaticomaxillary complex, zygomatic complex or fractures of
orbitozygomatic region.2
Fractures of zygomatic complex present challenges in
diagnosis and reconstruction for maxillofacial surgeons.
Oedema that rapidly sets in makes clinical examination
difficult, since the physical findings are masked.
Successful reductions are often difficult to evaluate
clinically because of great amount of swelling.3
Numerous techniques have been described to reduce
zygoma fractures. The position of the fragment is usually
confirmed by palpation; however digital exploration and
crepitus are unreliable guide in some cases.3 The
assessment of the treatment of zygomatic complex
fractures has also been done by visualization methods

such as: computed tomography, photographs and
radiographs. The gold standard for assessment of
adequacy of reduction and postoperative healing of
zygomatic complex is the use of CT.4
The photographic comparison of the face by frontal,
profile, three quarter, bird’s and worms eye views are to
be done. These are useful for determining the malar
symmetry, position of the globe (enophthalmos, papillary
height), eyelid position and form, facial width and
obvious scars.5
Conventional radiography imaging during surgery often
presents difficulties in positioning the patient and delay in
printing the film which increases the operative time [3].
Recently the use of C-ARM as an intraoperative imaging
tool has facilitated optimal fracture site reduction, with a
minimum amount of radiation exposure as compared to
CT and has eliminated the need for postoperative
radiographs.1
More recently, endoscopically assisted approach has also
been used, which has facilitated fracture reduction using
minimal access incisions.6

AMATERIALS AND METHODS
Approval for the study was obtained from the ethical
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committee board of the institution. 15 patients with
unilateral zygomatic complex fractures reporting to
institutional hospital were included in the study for
endoscopically assisted zygomatic fracture reduction.
(group A or experimental group). Written and informed
consent was obtained from all the participants.
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superiorly 2cm above the auricle) (Fig.3). Following the
exposure of the fracture site over the zygomatic arch, the
fracture line was viewed through the endoscope (Fig.4).
The fracture reduction was then carried out under
endoscopic assistance. The reduction was confirmed
through the endoscope (Fig.5).

15 patients who had previously undergone treatment of
ZMC fracture in the same institute using C-ARM as a
tool for intraoperative monitoring of fracture reduction
were included in the control group (group B). 1
Exclusion criteria includes undisplaced ZMC fractures,
isolated blowout fractures of orbital floor, bilateral ZMC
fractures, females in their pregnancy and patients with
injury of the cervical spine. Standardized preoperative
paranasal sinus (PNS) view and submentovertex (SMV)
radiographs were taken (Fig.1,2).

Fig No.3: Extraoral incision extending from anterior marging of
helical crus superiorly upto 2cm

Fig No.1: Preoperative PNS radiograph

Fig No.4: Preoperative view of fracture line over zygomatic arch
through endoscope

Fig No.2: Preoperative SMV radiograph
a

Under standard surgical protocol naso-endotracheal
intubation was carried out. The fracture site was exposed.
In all patients, standard intraoral (buccal sulcus) approach
was used for exposure of fracture over the zygomatic
buttress area. The exposure of the fracture over the
zygomatic arch in 12 patients was carried out through
intraoral incision. In 3 patients an extraoral approach was
used (incision in anterior margin of helical crus extending
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Fig No.5: Postoperative view of reduced zygomatic arch fracture
through endoscope
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Evaluation of the reduction of fractured segments was
done on standardized postoperative PNS and SMV view.7
Analysis was done for size of the orbit, alignment in the
regions of infraorbital rim, zygomatico-maxillary
buttress, fronto-zygomatic suture and contour of
zygomatic arch.5 Millimeter ruler was used for measuring
the alignment of medial and lateral portions of the
infraorbital rim. Extrapolation of the outline of normal
side to the fractured site was made and in cases of
discontinuity, scoring was done with respect to the
distance the lateral portion of the rim is above or below
the medial portion and recorded. Displacement of ZMC
fracture is given in relation to the alveolar process. A
reverse acetate tracing of nonfractured site was made and
placed over the fractured site to determine displacement
value. Calliper and ruler was used to measure separation
of the fronto-zygomatic suture and was recorded in
millimeters. Contour of the zygomatic arch was classified
as aligned, displaced laterally or displaced medially in
comparison with normal (contralateral) side. A difference
of > 2 mm between the treated and nonfractured side was
considered significant and inadequately reduced (Fig.6,
Fig.7, Fig.8, Fig. 9).

Fig No.7: After rotating tracing on PNS radiograph to opposite side

Statistical analysis to compare the two approaches based
on the radiographic assessment was performed.

Fig No.8: Tracing on post operative SMV radiograph

Fig No.6: Tracing on postoperative PNS radiograph

a RESULTS
Both experimental and control groups presented with
road traffic accidents as the primary etiologic factor for
the injury (86.67% in group A and 80% in group B).
Analysis of postoperative PNS radiographs showed
difference in the orbital size between right and left sides
<2mm in all patients (Table 1). Both groups showed
perfect alignment of infraorbital rim in 10 (66.67%)
patients (Table 1).
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Fig No.9: 9.After rotating the tracing on SMV radiograph over the
opposite side

In group A, five patients, while in group B, four patients
showed perfect alignment of buttress. The difference was
not statistically significant. All patients in both groups
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showed reduction and alignment of zygomatico-maxillary
buttress with a difference of <2mm, hence were
considered to be adequately reduced (Table 1).
12 patients in Group A (80%) and 11 patients in Group B
(73.33%) showed perfect approximation of frontozygomatic suture. This difference was not statistically
significant. All patients in both groups showed
approximation of fronto-zygomatic suture within 2mm
difference, hence were considered adequately reduced
(Table 2).
On analysis of postoperative SMV radiograph 13 patients
in Group A and 12 patients in Group B showed perfect
alignment of zygomatic arch. The difference was found to
be statistically insignificant (Table 2).
Sr.
no

Orbital size (in mm.)
Right

Left

Alignment of infra orbital rim

Diff

Cont.

Non cont (mm)

Contour of zygomaticomaxillary buttress
Aligned

Superior
ly

inferiorl
y

Rotated
Super
iorly

Inferi
orly

1
2.

40
43

40
42

0
1

Y
Y

-

-

Y
Y

-

-

3.

41

40

1

N

-

1.5mm

N

1mm

-

4.

39

39

0

Y

-

-

Y

-

-

5.
6.

43
38

43
38

0
0

Y
Y

-

-

Y
Y

-

7.

40

42

2

Y

-

-

N

-

1.5

8.

40

40

0

Y

-

-

N

-

9.

42

42

0

Y

-

-

N

10

41

42

1

Y

-

-

N

0.5
mm
1mm

11

41

41

0

N

0.5mm

-

N

-

12
13

40
40

42
41

2
1

N
Y

1mm
-

-

N
N

14

42

42

0

N

0.5mm

-

N

0.5m

15

40

40

0

N

-

1mm

N

mm

1.5
mm

m

1mm

0.5
mm
1mm
2mm
-

Table 1: analysis of postoperative PNS radiographs with respect to orbital size,
alignment of infraorbital rim and contour of zygomatico-maxillary buttress.
Sr.
No.

Approximation of fronto
zygomatic suture
Y

Contour of zygomatic arch

N

Aligned

Bowed
Laterally

Bowed
Medially

1
2
3.
4.
5.
6.
7.
8.
9.
10.

Y
Y
Y
Y
Y
Y
Y
Y
Y

N, 0.5mm
-

Y
Y
Y
N
Y
Y
Y
Y
N
Y

-

Y
Y
-

11.
12.
13.
14.
15.

Y
Y
Y

N, 1mm
N, 1mm
-

Y
Y
Y
Y
Y

-

-

Table 2: analysis of postoperative PNS radiographs with respect to
approximation of fronto-zygomatic suture and analysis of postoperative SMV
radiograph with respect to contour of zygomatic arch
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DISCUSSION
The aesthetic concern for preservation of an undisturbed
facial appearance and function has led to adoption of less
conspicuous incisions and decreasingly aggressive
exposure. Hence, endoscopic assisted techniques of facial
trauma repair are becoming increasingly popular.
Difficulty in intraoperative monitoring of reduction of
fractures due to swelling highlight the necessity of an
effective tool for intraoperative monitoring of the
reduction of zygomatic fractures, so that the need for a
secondary surgery is eliminated and more predictable and
functionally acceptable results are obtained.3,8 The aim of
our study was the evaluation of the efficacy of endoscope
as a tool for intraoperative monitoring of zygomatic
complex fractures. Also, we carried out a comparative
analysis of endoscopic assisted versus C-ARM guided
approach for monitoring zygomatic fracture reduction.
Various studies in the literature have pointed out that
flattening over the malar prominence is the commonest
clinical presentation of zygomatic fractures [9,10].
However, majority patients in group A of our study
presented with pain and tenderness and ecchymosis in
zygomatic buttress region, while patients in group B
mainly presented with subconjunctival hemorrhage as
predominant feature.
Authors have made use of intraoral as well as extraoral
incisions for approaching the zygomatic arch via the
endoscopic assisted approach.11,12 Krimmel el al12 are of
the opinion that though the zygomatic arch can be
approached through the buccal sulcular incision, an
additional incision extending 1.5 cm above the auricle is
necessary to approach the proximal stump of the
zygomatic arch. In our study, we incorporated the use of
both intraoral as well as extraoral incisions (intraoral
incisions in 12 patients and extraoral in 3 patients). In our
opinion also, the extraoral incision is superior in
comparison to intraoral incision due to its ease of access
for approaching the proximal part of the zygomatic arch.
Both the techniques (endoscopic and C-ARM) in our
study showed comparable efficacy for intraoperative
monitoring of zygomatic complex fracture reduction.
Limitations to the use of C-ARM in intraoperative
monitoring of fractures include the need for accurate
patient positioning for a quality image acquisition,
emission of ionizing radiation which makes the use of
protective shielding devices mandatory and difficulty in
maintaining an aseptic surgical field.3,13 The use of
endoscope helps to circumvent these limitations.
Minimally invasive incision for reduction of arch
fractures and avoidance of blind dissection were
advantages of endoscopic assisted approach over C-ARM
highlighted in our study. These were in accordance with
previous studies.14,15
Several limitations of the endoscopic assisted approach,
which have also been mentioned in previous studies11,12,15
include increased cost of the equipment, need for trained
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personnel, representation of three dimensional structures
into a planar video, which affects the dimensional
perception of the traditional operation, complicated plate
fixation through percutaneous trocar, requiring an
additional stab incision over the fracture site and
increased initial operating time.

6.

A

8.

CONCLUSION

The use of endoscopic assisted approach has several
advantages over the C-Arm guided method for reduction
of zygomatic complex fractures. However, due to several
limitations of the use of endoscope, routine application of
the technique would require further exploration and study
with a larger sample size.
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Abstract Retention of foreign bodies in maxillofacial region following trauma are not uncommon. Various
retained foreign bodies reported; are tooth fragments, root canal filling material, burs, sewing needles, broken tips of
probes and elevators, wooden tooth picks, piece of glass, blades of grass, a tooth brush bristle, fish bone, hair, piece
of straw or grass, portion of fingernail, spike of wheat, thorn and chicken pinfeather, surgical gauze. Some times
these foreign bodies get infected and spontaneously come out through draining sinus. But very rarely it is possible
that some might remain in the soft tissue and go unnoticed, causing persistent pus discharge, trismus, granuloma and
osteomyelitis. This article describes three cases of retained wooden foreign bodies in cheek, parotid gland and
tongue with their diagnosis and management.
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1. Introduction

2. Case 1

Soft tissue injuries of head and neck are very common
following any trauma, as face is the most exposed part of
the human body. During course of trauma it is possible
that various radio opaque foreign bodies like tooth
fragments [20], root canal filling material, burs, sewing
needles [3], broken tips of probes and elevators. [11]
Various radio lucent foreign bodies like wooden tooth
picks [8,10], piece of glass, blades of grass [5], tooth
brush head [21] a tooth brush bristle, fish bone, hair, piece
of straw or grass, portion of fingernail, spike of wheat,
thorn and chicken pinfeather [3,8,10], might get entangled
within the soft tissue, either in the lacerated wounds or in
the soft tissue pockets. Generally these foreign bodies are
removed prior to repair of soft tissue. But very rarely it is
possible that some might remain in the soft tissue and go
unnoticed.
These case reports describe similar cases where wooden
foreign bodies were retained in the right cheek of a ten
year old boy, left parotid gland of five years old boy and
tongue of a forty year old man following fall from tree.
The most common signs and symptoms of retention of any
foreign body in maxillofacial region; are either swelling
with pus discharging sinuses, trismus, sloughing of soft
tissue or granuloma [18]. Exploration with debridement of
wound gives the best results in these cases.

A ten year old boy was referred to Maxillofacial
Surgery with the complaint of persistent swelling in the
right cheek region with discharge of pus. The history
revealed that one and half month ago, the child had
slipped and fallen from the mango tree, following which
there was a penetrating wound in the right cheek which
bleed profusely. He was immediately taken to near by
Hospital where preliminary treatment was given after
ruling out fracture of any facial bones or damage to other
facial structures.
Initially the healing was uneventful but one month later
parent’s noticed a swelling on right cheek which was
gradually increasing in size with pain and partial
restriction in mouth opening. Patient reported back to the
hospital where he was put on course of antibiotics, with no
further improvement in the condition. Subsequently
patient was referred to our institution, with a diffused
swelling on the right side of the cheek and discharging
sinus within the swelling. Routine radiographs did not
reveal any pathology or presence of foreign body within
the wound. It was decided to surgically explore the wound
under sedation with local anesthesia. During the surgical
exploration, three pieces of wood deep inside the soft
tissue pocket were removed (Figure 1).
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there was pus discharge from fistula in cheek fallowed by
blood and clear fluid. (Figure 3) Intra orally clear discharge
of saliva through Steson’s duct was noticed.

Figure 1. Three pieces of wood were removed from soft tissue pocket

The wood pieces put together was measuring about 28
mm in length. After removing foreign body, the wound
was explored for any further foreign bodies and proper
debridement was performed to remove unhealthy
granulation tissue. Since there was a large collection of
granulation tissue and long-standing infection, it was
decided to keep wound open, to allow healing by
secondary intention.
The postoperative sequel was uneventful and wound
healed within period of one week. One-year follow up did
not show any uneventful healing except patient had mild
degree of scarring at wound site (Figure 2).

Figure 3. Swelling and fistula in cheek

The wound debridement was done under local
anesthesia and was put on course of antibiotics, patient
came back to hospital after one month with no further
improvement in the condition. Subsequently patient was
subjected to ultrasound of left parotid gland (Figure 4).

Figure 4. Ultrasound showing hyperechoic shadow measuring 14 mm
inside the collection suggestive of foreign body

Figure 2. Uneventful healing with mild degree of scarring

3. Case 2
A five year-old boy was referred to our clinic with the
complain of swelling on left side of cheek since 4 days.
Patient’s father gave history that the child has fallen down
from tree while playing. Following which there was cut
wound in left cheek measuring about 2cms and this was
caused by penetrating wood. The child was taken to near
by hospital where the debridement of wound and closure
was done after removing wooden foreign body. Upon
examination patient had discharge of pus, thinking it is an
infected hematoma evacuation of hematoma was done
through same cut wound and patient continued antibiotics
and regular dressing for one week.
Initially the healing was uneventful. Two weeks later
patient came back with parents complaining of swelling
on left cheek which was gradually increasing in size with
pain and pus discharge from the wound. Upon examination

The ultrasound report revealed there was collection
seen in the left parotid region measuring about 27 mm X 8
mm with sinus tract connected with skin a hyperechoic
shadow measuring 14 mm was seen inside the collection
suggestive of foreign body.
It was decided to surgically explore the wound under
general anesthesia. During the surgical exploration, a
piece of wood deep inside the soft tissue pocket was
removed measuring about 14 mm (Figure 5).

Figure 5. Wooden foreign body removed from parotid gland
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Since there was a large collection of granulation tissue
and long-standing infection, and discharge of saliva it was
decided to keep wound open, to allow healing by
secondary intention. Post-operative healing was
uneventful.

4. Case 3
A forty year male patient reported to Maxillofacial
Surgery complaining of pus discharge from tongue since
two years. Past history revealed patient had trauma, while
climbing a coconut tree due to fall of a branch of the same
tree. After which he had facial lacerations for which he
took treatment at local hospital. Two months later patient
had noticed pus discharge from the left lateral side of
tongue.
He was operated twice elsewhere without succession of
primary complain. Examination of tongue with application
of dye, revealed three sinuses on left lateral side on
dorsum of tongue (Figure 6).

Figure 6. Three sinuses are seen on lateral side of tongue after
application of dye

Figure 7. Wooden foreign bodies ( bark of coconut tree) removed from
tongue

Routine radiographs and CT scans did not reveal any
foreign body. Ultra sound of tongue revealed some
unusual thin mass deep in tongue muscles. Exploration
and debridement of sinus was planned under general
anesthesia. During surgery on deep exploration two pieces
of bark of coconut tree from deep muscle of tongue
measuring about 25 mm in length were removed (Figure 7).
The sinus lining was curetted, debridement of wound
was done, primary closure was achieved with uneventful
healing

5. Discussion
Foreign bodies present a diagnostic challenge to even
the experienced surgeon. In one review of 200 surgical
cases involving retained foreign bodies, one-third of the
cases had been initially missed. Wooden foreign bodies in
particular pose a challenge to the physician, only 15% of
wooden foreign bodies were well visualized on plain
radiographs [16].
Small lacerations and penetrating wounds of the face
are often associated with retained foreign bodies in the
soft tissue that may not be detected during the initial
examination [5,10] or history suggestive of foreign body
may be absent [7,17]. In such cases 'biological' material,
wood possesses a great potential for late complication
such as cervical abscess, draining fistula of cheek, parotid
fistula, osteomylitis, bone destruction, granuloma, trismus
[14] paresthesia of adjoining nerves [12] major vascular
thrombosis, cavernous sinus thrombosis, brain abscess [15]
and death have been reported [5,6, 8,10].
The factors responsible for retention of foreign bodies
in soft tissue following injuries are; the face and tongue
has an ability to accommodate large foreign bodies,
without disturbing function and contour. Diagnosis and
localization may be confirmed with plain radiographs and
tomograms, if the foreign body is metallic, but in case of
deeply positioned radiolucent objects like glass [5], wood
and plastic etc may remain undetected. Immediately after
trauma CT-scan is usually performed in cases where
foreign bodies are suspected. But it is well known that a
wooden foreign body can initially present as hypodenced
on CT-scan and consequently be diagnosed as air [15,16]
or fat [19]. However, early CT has some limitations in
evaluating suspected retained foreign bodies. Vascular
injuries, small foreign bodies [5], and objects with
densities similar to surrounding tissues present difficulties
in CT evaluation [6]. In movable structures like tongue
sonography is much useful.
The facial soft tissue tends to close around the retained
foreign body in small penetrating wounds. The rate of
retention is higher in children because it may not be
possible to obtain an adequate history of injury and
profound clinical examination. These foreign bodies can
occasionally harm salivary glands producing facial nerve
palsy [12] cutaneous fistula if they are in parotid gland.
Most objects are superficially embraded and hence
removed by the patients or parents in case of child or by
the general practitioner. [7] If initially; radiologically
missed or misdiagnosed, the appropriate trauma setting a
penetrating wooden body must always be considered.
Superficially retained wooden foreign bodies can be most
reliably detected with ultrasonography if they are not
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obscured by overlying bone or gas [15,16] Dry wood is
porous while fresh wood has capillaries, which cause
differences in their densities. After forty eight hours the
wooden foreign body absorbs water and lymphatic from
the surrounding tissues therefore, its density increases, and
can be detected in CT [1,9,13,15] Calcifications may
occur in the presence of a foreign object over along period
[9]. Foreign bodies often incite a chronic inflammatory
reaction with the deposition of mineral salts, similar to
other types of calculi formation such as sialolithiasis,
rhinolith and tonsillolith [4]. When wood induces
calcification, it can be detected by conventional
radiographic exams. On the other hand, the toothpick
fragment could only be observed by macroscopic or
microscopical analyses. [2] If CT scans do not reveal a
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suspected wooden fragment, MRI should be carried out
[15]. Although MR imaging may demonstrate wooden
foreign bodies in some anatomical sites, the absence of
such identification does not exclude the possibility of a
retained foreign object [14].
Embedded foreign bodies induce a reparative
granuloma formation [18], which surrounds them, making
their detection by the naked eye difficult during surgery.
This fact explains the failure to detect the wooden foreign
body in spite of several surgical interventions. This also
emphasises the need for performing an ultrasound as a
preferred imaging modality for detection of wooden
foreign bodies in soft tissues [1].
Summery: Table 1 Showing various long standing
foreign bodies (FB) in maxillofacial region.

Table 1. Studies showing various long standing foreign bodies (FB) in maxillofacial region
Chief complain
Etiology
Lag period
Diagnostic methods
Type of FB
Sinus of the right
Fall from a bicycle
81 days
Ultrasound
Wooden splinter
cheek
Severe infection of
Magnetic resonance
Self-inflicted injury
6 months
Wooden , piece 55 X 6 mm
orbit
imaging
Traumatic laceration of
Calcified mass examined
Swelling in the
the incisive papilla with 15 years
under Electron
Piece of wood 1 cm
incisive papilla
a toothpick
Microscope after removal
Neck mass without
Surgical exploration under
other signs and
Unknown
2 months
Blade of grass
GA
symptoms
Persistent and
distressing symptoms Unknown
9 years
Radiological identification Wooden foreign body
on face
Pain and swelling in
Unknown
2 years
Surgical exploration
Wooden foreign body
retromaxillary space
diffusely enhanced
Unknown
3 years
CT scan
1.7 cm metallic wire
left parotid gland
extra oral swelling
with pus discharge
Road traffic accident
2 years.
CT scan
A wooden piece 3 × 1 cm
and trismus
Pain and swelling in
A wooden piece 3.2 × 0.5
upper right lip and
road traffic accident
6 months
Surgical exploration
cm
cheek
Pain and swelling
fall from a motor icycle 5 years
Surgical exploration
Thorn 3X0.2 cms
iright infraorbital area
Ptosis and limitation
A wooden fragment 2 X 0.3
in right eye
Hit by branch of tree
2 months
CT scan
cms
movement
Fell off his motorcycle
painful right cheek
wooden stick, measuring
4-week
Exploration under LA
into a ditch containing
swelling with trismus
2.5 cm by 6.5 cm
wooden sticks
discharge from right Accident 6 months
A wooden fragment 3 X
4 months
Exploration under GA
angle
earlier
31cms
1) Swelling and pus
Exploration under
3 wooden fragments of 28
Fallen from mango tree. 45 days
discharge
LA.
mm.
2) Swelling in left
Fallen from tree.
One month
Ultrasound.
A wooden fragment 14 mm
cheek
3)Pus discharge from Fall of branch of
2 barks of coconut tree 25
Two years
Exploration under GA.
tongue
coconut tree
mm.

GA: General Anaesthesia,
LA: Local Anaesthesia.

In most of the case reports including our, attempt is
made to remove the visible FB by patients, parents or
primary treating physicians. The wooden FB might brake
during removal or at the time of trauma itself, hence
through clinical examination including deep bimanual
palpation of soft tissue should be done to search FB. One
should also explore the existing wound with curved artery
forceps or use ultrasound for survey. The foreign body
should be expected unless proven otherwise.
This article emphasizes the necessity for careful
assessment of penetrating facial wounds, no matter how
small they may appear. In all penetrating wounds
suspected FB, are highly contaminated with organic

matters and micro organisms in spore form, patients
prophylactic tetanus should be considered. Long-term
follow-up is also necessary, even if patient remains
asymptomatic to prevent further complication caused by
retained FB.
1)- commenting on the prophylactic tetanus status:
In all penetrating wounds suspected FB, are highly
contaminated with organic matters and micro organisms
in spore form, patients prophylactic tetanus should be
considered.
2)- commenting that physical examination should include
deep palpation of soft tissue in order to feel such large
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pieces in the face ... and that might be a message to the ER
team whom missed that ...
In most of the case reports including our, attempt is
made to remove the visible FB by patients, parents or
primary treating physicians. The wooden FB might brake
during removal or at the time of trauma itself, hence
through clinical examination including deep bimanual
palpation of soft tissue should be done to search FB. One
should also explore the existing wound with curved artery
forceps or use ultrasound for survey. The foreign body
should be expected unless proven otherwise. This article
emphasizes the necessity for careful assessment of
penetrating facial wounds, no matter how small they may
appear.

[8]
[9]

[10]
[11]
[12]
[13]
[14]
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ABSTRACT
Massive lacerated wounds in the facial and scalp region is more common in patients reporting to the emergency
department after a road traffic accident, assault, blast injury and animal attack injuries. These wounds have a greater
chance of getting infected even after thorough debridement and closure. Wounds managed locally using potato, banana
peels, honey have been reported in literature. This article is a review of 4 cases for the management of such injuries to
maxillofacial region that required careful wound management skills and treatment of these cases to prevent infection
and also in managing those cases that developed infection. This article deals with the usage of COMUPIMET powder in
the management of the wounds secondarily infected with nosocomial infections. All these cases managed with
COMUPIMET powder resulted in effective healing of wound, control of infection and formation of healthy granulation
tissue. In all cases, clinical judgment and close follow-up is recommended to reduce further complications.
KEYWORDS: COMUPIMET powder, Mupirocin, Nosocomial infection, Bite wounds
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Injuries inflicted by animals and Road traffic accidents
usually result in puncture, laceration, and avulsion and
crush wounds. Bite wounds inflicted to the head and
neck region by large animals can present in a more
serious fashion.1
Management of such cases is difficult to manage due to
the extensive nature of the injury.
Moreover risk of infection in such cases increases
manifold. Many locally therapeutic agents have been
tried in such cases to enhance the healing ability.
Following should be the ideal property for a local
therapeutic agent:
 They should be least toxic to the tissue.
 They should have a strong bactericidal property
 They Should have a prolonged action
 Medication should be easy to apply to the injury site.
 They should enhance the formation of healthy
granulation tissue.
 There entry into the main circulation should be
minimal.
COMUPIMET powder particle is basically a composition
of Mupirocin 2%, Metronidazole 1 % and Collagen
particles.

Mupirocin 2% has been proven to be active against the
topically active MRSA organisms and used in
dermatology for infections.
The presence of metronidazole in the powder particles
helps in fighting against the anaerobes. The collagen
particles present in the powder helps in wound healing
with the properties of collagen and fibroblast formation.

CASE REPORT
CASE 1
A 60 -year-old man was brought to emergency
department with severe facial injury following attack by a
wild bear, near his farm in the forest area. Patient was
conscious, cooperative, and well oriented to time, place
and person. Patient provided the history of the bear attack
on his face and scalp region. The patient was attacked by
the wild bear the previous day evening and had reported
for management only the next day afternoon. One could
visualize insects flying, in and out of the wound as the
patient reported for management. His Vitals recorded
were within normal limits. Patient had severe degloving
injury to Right and left temporal side of the Scalp region
including contused lacerated wound over the left lateral
aspect of the eye region. Patient had a fracture over the
left side zygoma, F-Z region, and Infra orbital region.
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Vision in both eyes was intact. Prophylactic antibiotics
(Inj Cefotaxim and Inj Metronidazole) was started and
planned for primary closure under general anesthesia.
Wound was irrigated thoroughly with normal saline and
betadine solution with minimal debridement of the
exposed tissue. Bleeding was induced over the lacerated
wound margins. Fractured Zygomatic complex bone over
left side was treated by open reduction and internal
fixation using titanium plating system. Primary suturing
of the wound was done in layers. Polyglactin (Vicryl) for
deeper layers and Nylon (Ethilon) for superficial scalp
area. Patient was started with injection of Rabipure
0.5mL (D0, D3, D7, D14, and D28). Intra lesional anti
rabies injections were not given as the wound was not of
animal bite but more of hit by animal.
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could not get approximated without tension.So,
COMPUIMET powder application was continued with
turban dressing. Over a period of 1 month, the wound bed
started granulating with healthy granulation tissue(Fig.3).

The patient had an associated fracture of the 2 nd and 3rd
metacarpal bones of his hand and was operated under
orthopaedics on the same day.
Regular Dressing was done daily over the sutured
wounds after cleaning with povidone iodine solution. Pus
discharge was evident from the sutured wound on
Postoperative day 5 over the forehead region (Fig. 1) and
wound gaping had started already.

Figure 2

Figure 3

Figure 1

Pus culture and antibiotic sensitivity was done for the
patient. Pus culture of the wound revealed Gram negative
organisms such as E.coli and Proteus which might be
hospital acquired. The organisms were managed
effectively using Gentamycin Intravenous injections.
Sutures were removed and wound debridement was done.

CASE 2
A 10 year old girl was brought to the emergency
department with the history of road traffic accident. On
examination there was a bilateral mandible body fracture.
Patient was operated for the fracture by open reduction
and internal fixation using miniplates. Wound gaping
occurred on the floor of the mouth after a week period of
operation (Fig. 4). Patient was treated using comupimet

Infected wound was debrided first using saline and
hydrogen peroxide, then cleansed using povidone - iodine
solution and finally washed with copious amount of
normal saline solution. COMUPIMET powder which
contains Mupirocin (Anti biotic), collagen and
metronidazole was finally used to fill the wound Margins
(Fig. 2). (Sutures were removed and kept open after
debridement)
Finally Turban dressing was done over the comupimet
powdered wound in the scalp. COMUPIMET powder
was applied on a daily basis, along with the regular
pattern of dressings as described earlier. Soakage of the
wound and pus discharge reduced considerably over time.
There were 2 sites of tissue loss over the forehead which

Figure 4
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powder packing in the wound region and routine change
of dressings (Fig. 5).
Wound healed satisfactorily over a period of around 45
days. The wound healing was satisfactory and uneventful
(Fig. 6).

REVIEW ARTICLE

of the mandible which was treated by open reduction and
internal fixation followed by routine wound closure.
After being infected, the wound was re-explored and
managed by similar methods stated earlier using
COMUPIMET powder particles and appropriate
antibiotic prophylaxis.

DISCUSSION

Figure 5

In the management of RTA, Animal attack injuries,
irrigation is essential in preventing infection as it removes
debris and microorganisms.2 Due to possibility of tissue
disruption and edema, sustained high pressure irrigation
has to be avoided in eyelids and cheeks of children that
contain loose areolar connective tissue.3 Visible dirt has
to be sponged away using saline followed by rigorously
washing the wound with high pressure saline irrigation.4
Facial wound debridement must be kept to a minimum.
Puncture wounds have deep inoculation of pathogens and
high infection rate.5 Crush injuries with tissue ischemia
have infection with lower bacterial counts.2
Surgical wounds can be classified as follows: Clean,
Clean contaminated (a wound involving normal but
colonized tissue), contaminated (a wound containing
foreign or infected material).During the first 2 days,
wounds are most susceptible to infection. In general, do
not suture non-facial bite wounds longer than 6–12 hours.
Wounds older than 6-12 hours increases the infection
rate. Another approach is to avoid suturing, perform
debridement and then approximate wound edges using
adhesive tapes.4

Figure 6

COMUNIPET was used in few other cases as well.In one
case, a 45-year-old man was brought to the emergency
department with the history of bear attack. On
examination there were severe lacerations over the scalp.
Soft tissue closure of the wound was done. The patient
also had associated orthopedic fractures over the hand
and got operated for the same by getting admitted in
orthopedic ward. Later, the wounds got infected and
revealed gram negative bacteria in the culture. The
wound was re-explored and managed as stated earlier
using COMUPIMET powder. Healing was found to be
satisfactory and uneventful. Antibiotic prophylaxis was
administered according to the organisms found in the pus
culture. Follow up was done for the period of 1 year and
no signs of infection were observed.
In another case, a 25 year old man was brought to the
emergency department with the history of road traffic
accident. On examination there was a through and
through wound communicating with the mandible
exposing the region from angle to the body of the
mandible in the left side. The CLW was extending from
angle of mandible to lower lip in a degloving fashion.
The patient had an associated oblique fracture of the body

One of the patients with bear maul injury, who reported
after a day of the injury to emergency care, got primary
suturing done after thorough debridement. Delayed
closure was not performed in this case because; the entire
scalp was exposed with avulsive tissue. Even after
meticulous wound management, it got infected and pus
discharge was evident. The presence of infection
normally precludes suturing of the wound.6
Under antibiotic coverage, linear lacerations can be safely
repaired even after several days of injury. But, severely
crushed wounds become edematous within hours and are
at increased risk for infection hence delayed primary
closure is indicated to avoid dehiscence because of
approximation under tension.7mHigh-pressure saline
irrigation has a crucial role in the conversion of the
contaminated (or even dirty) wound into a cleancontaminated environment, suitable for subsequent
primary closure. Use of normal saline is emphasised on
the mechanical effect rather than any antibacterial
activity.8
Many randomized controlled trials have been carried out
comparing honey with various other wound treatments.
The effectiveness of honey in assisting wound healing
has also been demonstrated in 16 trials on a total of 533
wounds on experimental animals. There is also a large
amount of evidence in the form of case studies that have
been reported. Ten publications have reported on multiple
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cases, totaling 276 cases. There are also 35 reports of
single cases. These various reports provide a large body
of evidence to support honey having the beneficial
actions of clearing and preventing wound infection,
rapidly debriding wounds, suppressing inflammation and
thus decreasing edema, wound exudates and hypertrophic
scarring, and stimulating the growth of granulation tissue
and epithelialisation. It has been shown to give good
results on a very wide range of types of wound.
Hydrogen peroxide is used due of its effervescent and
presumed antimicrobial effects. The effervescent action is
the result of oxygen bubbles created by the breakdown of
hydrogen peroxide to water and oxygen by tissue
catalase. This ‘‘bubbling’’ action may enhance
mechanical cleansing. Methicillin-resistant S. Aureus are
shown to be susceptible to 3% hydrogen peroxide in
vitro. But, usage of hydrogen peroxide has decreased due
to its deleterious effects on wound healing such as
formation of bullae under new epithelium, inhibition of
keratocyte migration and proliferation, impaired
fibroblast activity and decreased wound tensile strength.8
1% povidone–iodine solution has been recommended for
wound irrigation as this solution provides an optimal
therapeutic balance between bactericidal capacity and
tissue toxicity associated with iodine-containing
formulations.9 Studies show that the early application of
povidone–iodine solution after a rabid animal bite can
decrease the risk of rabies infection.10-11 All the patients
were managed primarily using copious amounts of saline
for initial wound debridement followed by hydrogen
peroxide and finally povidone iodine solution, still these
cases ended up in developing infection after the initial 3
days of operation.
According to World Health Organization (2005) globally
each year about 55,000 (24,000–90,000) die of rabies of
which 20,000 (36% or 2 out of 5–6 deaths) are from India
alone. The vaccine should be injected in the bite wounds
and the rest given intramuscularly. Active vaccine is
administered intramuscularly on days 0, 3, 7, 14 and 28
after exposure.12 In our case report, patient was given
rabies prophylaxis according to the literature. Nosocomial
infections (NI) develop in a patient during his/her stay in
a hospital or other type of clinical facilities which were
not present at the time of admission.13 The most
frequently reported nosocomial pathogens have been E.
coli, S. aureus, enterococci and P. Aeruginosa.14 Even the
organisms isolated in our cases by pus culture were E.coli
and gram negative variety.
If the infection is not responding to the antibiotics being
administered, the organisms involved in producing such
an infection must be identified. Using pus culture is one
ideal method to find out the causative organism and target
the antibiotics towards the specific organism. In our
study, source of infection was most commonly E.coli and
Proteus (gram negative and nosocomial). These
organisms were sensitive to gentamycin. After the change
of antibiotics and routine meticulous local wound
management with comupimet powder, the infection
subsided and wound healing was satisfactory.
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Resistance to penicillin appeared soon after they were
introduced into clinical practice in the 1940s respectively.
Methicillin-resistant Staphylococcus spp. (MRSA) was
reported within a year after the introduction of methicillin
in 1959-1960.15 Mupirocin has proved effective against
topical MRSA infections and is one of the components of
comupimet powder used for treatment locally in our
study. Surgical tape is used to reinforce sutured
lacerations at the time of closure and after suture
removal. Surgical tape minimizes skin tension.15
Winter’s landmark article established that the formation
of a dry scab on the superficial surface of a wound
impairs epithelization and he determined that a moist
environment without scab formation enhances wound
healing.16 Even in our cases, an occlusive dressing such
as turban dressing was done after thorough cleansing of
wound with saline, hydrogen peroxide, povidone iodine
and application of comupimet powder. Various wound
dressing materials such as potato peel, banana leaf, honey
are being used with varied success in the treatment of
wound management and burns.
Co mupimet contains Co-Mupimet Mupirocin 2 % w/w
and Metronidazole 1 % w/w. Mupirocin (Bactroban or
Centany) is an antibiotic originally isolated from
Pseudomonas fluorescens NCIMB 10586, developed by
Beecham. Mupirocin is bacteriostatic at low
concentrations and bactericidal at high concentrations. It
is used topically and is effective against Gram-positive
bacteria, including MRSA. Mupirocin is a mixture of
several pseudomonic acids, with pseudomonic acid A
(PA-A) constituting greater than 90% of the mixture.
Also present in mupirocin are pseudomonic acid B with
an additional hydroxyl group at C8, pseudomonic acid C
with a double bond between C10 and C11, instead of the
epoxide of PA-A, and pseudomonic acid D with a double
bond at C4` and C5` in the 9-hydroxy-nonanoic acid
portion of mupirocin.

CONCLUSION
The usage of COMUPIMET powder particles in infected
wounds in these cases proved to be efficient and lead to
uneventful wound healing. The infected wounds after
proper wound care by irrigation and debridement of
debris, systemically applied culture specific antibiotics
and the application of comupimet powder particles helped
to control infection and aided in wound healing.
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Anesthetic on Postoperative Complications after
Impacted Third Molar Surgery
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ABSTRACT
Background: Postoperative pain, swelling and trismus are
the most common outcome after third molar surgery. Many
methods have been tried to improve postoperative comfort
after surgery. Ketamine is a phencyclidine derivative that
induces a state of dissociative anesthesia. It is a noncompetitive
N-methyl-D-aspartate (NMDA) receptor antagonist and has a
distinct suppression effect on central nervous system (CNS)
sensitization. Ketamine in a subanesthetic dose is set to produce
analgesic and anti-inflammatory effect.
Materials and methods: Sixty patients, between the age group
of 18 and 38 years, undergoing the extraction of impacted
mandibular third molar, reporting to the department of oral and
maxillofacial surgery were included in the study.
Patients were divided randomly into two groups: local
anesthetic alone (LAA) and local anesthetic and ketamine (LAK).
Statistical analysis: Statistical analysis was performed using
the Mann-Whitney U/unpaired—t-test and Wilcoxon signedrank test.
Result: There was a significant difference in mouth opening in
the LAA and LAK group in the immediate postoperative period.
There was a significant difference between the two groups
after 1 hour (LAA: 2.37; LAK: 1.40), and 4 hours (LAA: 2.37;
LAK: 1.40).
There was a significant difference in terms of facial swelling
in the immediate postoperative period and day 1 between the
LAA and LAK group.
Clinical significance: Use of subanesthetic dose of ketamine
is not only safe but also valuable in reducing patient morbidity
after third molar surgery.

1,2
Department of Oral and Maxillofacial Surgery, KLE Vishwanath
Katti Institute of Dental Sciences, Belgaum, Karnataka, India

Corresponding Author: Anuj Kumar, Postgraduate, Department
of Oral and Maxillofacial Surgery, KLE Vishwanath Katti Institute
of Dental Sciences, Belgaum-590010, Karnataka, India, Phone:
+91 9886982522, e-mail: dranuj21@gmail.com

Conclusion: Combination of a local anesthetic and subanesthetic
dose of ketamine during surgical extraction of third molars
provides good postoperative analgesia with less swelling and
significantly less trismus.
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INTRODUCTION
Surgical management of impacted third molars is a
common treatment routinely dispensed in the oral and
maxillofacial surgery.1
Extensive training, experience and skill are necessary
to perform the procedure with minimal trauma. The
incident of complications rises significantly if the surgeon
is inexperienced.2
Though the overall incident of complication is low
and most complications are minor in nature, third molar
removal is so common that the morbidity of complications
becomes significant.3
Hence, any effort to limit the intraoperative and
postoperative complications has a great impact on
enhancement of patient outcome.3
Common postsurgical outcome after third molar
surgery are pain, limitation of mouth opening and
swelling.2 Postsurgical pain begins when the effect of
the local anesthesia subsides and reaches its maximum
intensity during the first 12 hours postoperatively.2
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Trismus is expected and normal outcome following
third molar surgery and reaches its peak on the 2nd day
and resolves by the end of the 1st week.2
Postsurgical edema or swelling is expected sequelae
of third molar surgery. The swelling reaches its peak by
2nd postoperative day and subsides by the 7th day.2
Many therapeutic protocols have been designed to
improve the postoperative comfort of the patient including
different kind of flaps,4 draining of wounds,5 piezoelectric surgery,6 postoperative extraoral and intraoral
low level laser therapy,7 the postoperative application
of ice pack, 8 and postoperative systemic or topical
application of various analgesics, muscle-relaxants,
corticosteroids, anti-inflammatory drugs and antibiotics
to suppress the mediators of inflammation which will
reduce fluid transudation and will lessen edema.9-11
Ketamine is a phencyclidine derivative that induces
a state of dissociative anesthesia.1 This is characterized
as ‘dissociation’ between the thalamocortical and limbic
systems, producing a cataleptic state during which the
patient may appear awake but does not respond to
commands.1
It is a noncompetitive N-methyl-D-aspartate (NMDA)
receptor antagonist and has a distinct suppression effect
on central nervous system (CNS) sensitization.12 It acts
synergistically with opioids, inhibiting tolerance and
rebound hyperalgesia.12
The primary site of action is in the cortex and subcortical area. It elevates heart rate, cardiac output and blood
pressure due to sympathetic stimulation.13
A dose of 1 to 3 mg/kg i.v. or 6.5 to 13 mg/kg i.m.
produces that effect within minute and recovery starts
after 10 to 15 minutes.13
Ketamine in a subanesthetic dose of 0.3 mg/kg
produces analgesic effect.14 The inhibition of NMDA
receptors decreases neuronal signaling and is likely
responsible for some of ketamine’s analgesic effects.
Thus, in a higher dose it acts as an intravenous anesthetic, whereas low dose ketamine acts as an analgesic.14
As per several studies, apart from anesthetic activity,
ketamine also has anti-inflammatory effects.15,16
This study aims at the assessment of the clinical efficacy
of combined treatment of ketamine in a subanesthetic
dose and local anesthetic for the relief of postoperative
pain, swelling and trismus after the surgical extraction of
lower third molar as compared to local anesthetic alone.

DESIGN AND METHODS
Sixty patients between the age group of 18 and 38 years,
undergoing the extraction of impacted mandibular third
molar, reporting to the Department of Oral and Maxillofacial Surgery at KLE Vishwanath Katti Institute of Dental
Sciences, Belgaum, India were included in the study.
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Clearance was obtained from the KLE University
Ethical Clearance Committee.

Inclusion Criteria
•

•

Patients who will undergo extraction of impacted
mandibular third molar teeth between the age-group
of 18 and 38 years.
Patients should have a moderately difficult impaction
as per Pederson’s difficulty index.

Exclusion Criteria
•

Patients with a history of systemic diseases like
hypertension and congestive heart failure which
contraindicates the administration of the experimental
drug.
• Patients who are currently on anti-psychotic drug or
have a history of anti-psychotic treatment
• Patients with a history of drug-addiction
• Patients with a history of allergy to the experimental
drug
• Patients who are currently under medication with
opioid drugs
• Pregnant women or women in the breastfeeding
period
The patients were divided randomly into two groups:
• Local anesthetic alone (LAA)
• Local Anesthetic and ketamine (LAK).
All local anesthetic blocks and surgical procedure
were performed by the surgeons with same surgical
experience in performing third molar surgery.
The patient in LAA group received 5 ml of solution
comprising of 2 ml of local anesthetic (2% lignocaine with
1:80000 adrenaline) and 3 ml of normal saline.
The patients in LAK group received 5 ml of solution
comprising of 2 ml of local anesthetic (2% lignocaine
with 1:80000 adrenaline) and 0.3 mg/kg body weight
ketamine and saline.

SURGICAL TECHNIQUE
Each patient underwent similar surgical procedure, in
the same operating room and under similar conditions.
Inferior alveolar, lingual and buccal nerve block
were carried out. Standard Ward’s incision was given;
following which mucoperiosteal flap was raised.
After exposing the bone around the tooth, guttering
was done using the bur, with copious saline irrigation.
Tooth sectioning was done if required.
After tooth removal, the alveolus was inspected for
any sharp margins and was curetted for removal of
granulation tissue. Irrigation was done with betadine
and sterile saline solution.
A 2/0 silk suture was used to close the wound without
tension.
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After the surgery, patients were provided with
a 10-point visual analog scale (VAS: 0, no pain; 10,
agonizing pain) at 30 minutes and 1, 4, 12, 24 hours after
surgery.
The level of facial swelling was determined by the
distance in millimeter between following landmarks:
• Palpebral external angle and the gonial angle of the
operated side, known as angle of eye-angle of the jaw
(AE-AJ)
• Lower margin of the tragus to the external angle of the
buccal commissure, known as tragus-angle of mouth
(T-AM)
• Lower margin of the tragus to the middle point of the
symphysis menti, known as tragus-pogonion (T-P).
The sum of these three measurements was considered
as a baseline for that side of the face. The difference
between postoperative measurement and preoperative
measurement indicated the extent of facial swelling. An
assessment was done on immediate postoperative period,
postoperative day 1, 3 and 7.
Trismus was evaluated by measuring mouth opening
preoperatively, immediate postoperative period and
1, 3 and 7 days postoperatively by measuring distance
between the mesio-incisal corners of the upper and lower
right central incisors at maximum opening of the jaws.
After surgery all the patients were given Aceclofenac
plus paracetamol for 3 days.
Statistical analysis was performed using the MannWhitney U/unpaired t-test and Wilcoxon signed-rank test.

RESULT
Sixty patients were included in the study. Out of 60
patients, 25 male patients and 35 female patients were
included.
In the LAA group, 19 female and 11 male patients
were present, whereas in the LAK group, 16 female and
14 male patients were included.
Mean age of patients included in the LAA group was
26.67 years and in the LAK group was 26.17 years.
There was a significant difference in mouth opening in
the LAA and LAK group in the immediate postoperative
period (LAA: 3.06; LAK: 3.52), on day 1 (LAA: 2.80; LAK:
3.30), on day 3 (LAA: 3.40; LAK: 3.65) and on day 7 (LAA:
4.14; LAK: 4.40) (Table 1).
Pain assessment was done on a VAS. The mean score
after 30 minutes in LAA group was 2.13, whereas in LAK
group it was 1.77, which was statistically not significant
(Table 2).
However, there was a significant difference between
the two groups after 1 hour (LAA: 2.37; LAK: 1.40), and
4 hours (LAA: 2.37; LAK: 1.40).
After 12 hours (LAA: 2.40; LAK: 2.17) and 24 hours
(LAA: 1.90; LAK: 2.07) the difference between the two
groups was not statistically significant.
There was a significant difference in terms of facial
swelling in the immediate postoperative period and day
1 between the LAA and LAK group (Table 3).
However, the difference was not significant on day
3 and 7.

Table 1: Comparison of control and ketamine groups with respect to mouth opening at different time points by Mann-Whitney U test
Time points
Preoperative
Postoperative
Day 1
Day 3
Day 7
Preoperative to
postoperative
Preoperative to
day 1
Preoperative to
day 3
Preoperative to
day 7

Groups
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control

Mean
4.55
4.69
3.06
3.52
2.80
3.30
3.40
3.65
4.14
4.40
1.49

SD
0.27
0.25
0.42
0.70
0.48
0.55
0.46
0.48
0.38
0.40
0.42

Median
4.50
4.75
3.15
3.60
2.80
3.35
3.50
3.65
4.10
4.50
1.40

Sum of ranks
782.00
1048.00
679.50
1150.50
651.00
1179.00
736.00
1094.00
722.00
1108.00
1107.00

u-value
317.00

z-value
– 1.9663

p-value
0.0493*

214.50

– 3.4817

0.0005*

186.00

– 3.9031

0.0001*

271.00

– 2.6464

0.0081*

257.00

– 2.8534

0.0043*

258.00

– 2.8386

0.0045*

Ketamine
Control

1.18
1.76

0.67
0.56

1.00
1.80

723.00
1093.50

271.50

– 2.6390

0.0083*

Ketamine
Control

1.39
1.15

0.61
0.54

1.30
1.00

736.50
988.00

377.00

– 1.0793

0.2805

Ketamine
Control

1.05
0.41

0.54
0.36

0.90
0.30

842.00
1028.00

337.00

– 1.6706

0.0948

Ketamine

0.30

0.37

0.20

802.00

*p < 0.05
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Table 2: Comparison of control and ketamine groups with respect to pain scores at different time points by Mann-Whitney U test
Time points
30 minutes
1 hour
4 hours
12 hours
24 hours
30 minutes to 1 hour
30 minutes to 4 hours
30 minutes to 12 hours
30 minutes to 24 hours

Groups
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control
Ketamine
Control
Ketamine

Mean
2.13
1.77
2.37
1.40
2.83
2.10
2.40
2.17
1.90
2.07
– 0.23
0.37
– 0.70
– 0.33
– 0.27
– 0.40
0.23
– 0.30

SD
1.14
0.86
1.16
0.86
1.12
0.88
1.13
1.26
1.42
0.94
1.57
0.93
1.76
1.09
1.66
1.33
1.48
1.34

Median
2.00
2.00
2.00
1.00
3.00
2.00
2.00
2.00
2.00
2.00
– 0.50
0.50
– 0.50
– 1.00
– 1.00
0.00
0.00
0.00

Sum of ranks
976.00
854.00
1135.50
694.50
1076.50
753.50
965.00
865.00
828.00
1002.00
772.50
1057.50
861.50
968.50
925.00
905.00
1028.50
801.50

u-value
389.00

z-value
– 0.9018

p-value
0.3671

229.50

– 3.2600

0.0011*

288.50

– 2.3877

0.0170*

400.00

– 0.7392

0.4598

363.00

– 1.2862

0.1984

307.50

– 2.1068

0.0351*

396.50

– 0.7910

0.4290

440.00

– 0.1478

0.8825

336.50

– 1.6780

0.0934

*p < 0.05
Table 3: Comparison of control and ketamine groups with respect to swelling at different time points by Mann-Whitney U test
Time points
Preoperative

Groups
Control
Ketamine
Immediate postoperative Control
Ketamine
Day 1
Control
Ketamine
Day 3
Control
Ketamine
Day 7
Control
Ketamine
Preoperative to
Control
immediate postoperative
Ketamine
Preoperative to day 1
Control
Ketamine
Preoperative to day 3
Control
Ketamine
Preoperative to day 7
Control
Ketamine
*p < 0.05

Mean
32.25
32.47
32.60
32.63
34.05
33.90
34.75
34.70
32.75
32.92
0.35

SD
1.52
1.38
1.57
1.38
1.60
1.49
1.42
1.37
1.52
1.40
0.30

Median
32.00
32.50
32.50
33.00
34.00
34.00
35.00
35.00
32.50
33.00
0.50

Sum of ranks
873.50
956.50
908.50
921.50
946.00
884.00
909.00
921.00
879.50
950.50
1060.00

0.17
1.80
1.43
2.50
2.23
0.50
0.45

0.24
0.71
0.43
0.80
0.58
0.53
0.30

0.00
1.75
1.50
2.50
2.50
0.50
0.50

770.00
1070.50
759.50
995.50
834.50
943.50
886.50

DISCUSSION
Surgical removal of the impacted lower third molar is
frequently associated with swelling, pain and limitation of
mouth opening which are generally due to inflammatory
response.
To enhance the overall satisfaction of the patient
it is important to reduce the intra and postoperative
discomfort which are associated with the procedure.
Ketamine is a NMDA receptor antagonist and has an
analgesic and anti-inflammatory effect on subanesthetic
dose.
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u-value
408.50

z-value
– 0.6136

p-value
0.5395

443.50

– 0.0961

0.9234

419.00

– 0.4583

0.6467

444.00

– 0.0887

0.9293

414.50

– 0.5248

0.5997

305.00

– 2.1437

0.0321*

294.50

– 2.2990

0.0215*

369.50

– 1.1901

0.2340

421.50

– 0.4214

0.6735

In this study, we have assessed swelling and mouth
opening immediate postoperatively on day 1, 3 and 7.
Assessment of pain on VAS was done postoperatively
after 30 minutes, 1, 4, 12 and 24 hours.
In the earlier studies which were done, there was
no assessment of swelling and mouth opening in the
immediate postoperative period.

SWELLING
To decrease the inflammatory response after surgery,
surgeons often use corticosteroids. Zandi compared
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the effect of surgical drains and corticosteroids. They
concluded that corticosteroids are more effective in
reducing postoperative edema and pain. However, no
significant difference was seen in reducing trismus.17
Ustun et al studied the effect of intravenous administration of methylprednisolone sodium succinate at 1.5
and 3 mg/kg. He concluded that there is no statistical
significant difference in pain, trismus, or facial swelling
between the two doses.18
Laureano Filho et al compared the effect of two
doses of dexamethasone and concluded that 8 mg
dexamethasone is more effective in reducing the amount
of trismus and swelling. However, it does not have a
significant effect on the pain control.19
Although corticosteroids are highly effective in
preventing the trismus and swelling, it was not used in
the present study, as we evaluated an anti-inflammatory
effect of ketamine.
Our result showed that the amount of trismus was
significantly less on all postoperative day in LAK group.
Hence, ketamine may be useful in those patients who
are contraindicated for administration of corticosteroids.
In a study conducted by Tulin Satilmis et al where 50
patients were included to assess the efficacy of combined
local anesthetic and subanesthetic ketamine for the
relief of postoperative swelling, pain and trismus after
surgical removal of third molar, facial swelling on the
postoperative day 1, 3 and 7 was lower in LAK group
than in the LAA group (p = 0.0001).12 Though the facial
swelling was significantly increased in both the groups
on postoperative day 3, facial swelling was still less
significant in the LAK group as compared to LAA group.
The authors observed a significant decrease in
swelling between postoperative day 3 and 7 (p = 0.001).
No significant difference in relation to facial swelling
was seen in the LAA group between postoperative day
1 and 7. However, the LAK group showed a significant
decrease in facial swelling between postoperative day 1
and 7.
Garip et al in their study to assess efficacy of midazolam
plus low dose ketamine conscious intravenous sedation
concluded that facial swelling on postoperative day 1,
3 and 7 was significantly less in the ketamine group as
compared to the control group.12
Gupta et al included 30 patients with bilateral impacted lower third molar. On the right side, a combination
of low dose ketamine (5 mg/kg) and oral midazolam
(0.25 mg/kg) was given.20 Left side was kept as control.
Measurement of swelling revealed that only five
patients showed a slight swelling on the right side.
Twelve patients showed swelling on the left side.
In our study also, there was a decrease in facial
swelling in the ketamine group. The result showed
significant difference in terms of facial swelling in the

immediate postoperative period and day 1 between the
control and the ketamine group. However the difference
was not significant on day 3 and 7.

Mouth Opening
Garip et al observed that the mouth opening in the LAA
group differed significantly among postoperative day 1,
3 and 7.12 However, in the LAK group mouth opening
on postoperative day 1 was not significantly different
than that on postoperative day 3. Mouth opening was,
however, significantly different between postoperative
day 1 and 7.
Garip et al also concluded that the degree of trismus
on postoperative day 1 and three was significantly lesser
in ketamine group.12
Our study showed similar results with significant
improvement in mouth opening on postoperative day
1, 3 and 7.

PAIN
In the study done by Garip et al, the VAS score at 30
minutes and 1, 4, 12 and 24 hours after surgery was
higher significantly in the control group as compared to
ketamine group.12
Gupta et al in their study concluded that pain level
was lowered significantly when ketamine was given after
third molar surgery.20
Kaviani et al in their clinical trial over 36 patients with
irreversibly inflamed mandibular molar studied the effect
of oral ketamine on the dosage of local anesthetic required
and postoperative pain management, also observed that
the mean score on VAS for intraoperative pain in the
ketamine group was less than that in the control group.21
Garip et al showed similar result and the VAS score at
4, 12 and 24 hours after surgery was higher significantly
in the control group as compared to ketamine group.12
In a comparative study to evaluate the effect of low
dose intravenous and subcutaneous ketamine in posttonsillectomy pain relief, Javid et al concluded that pain
score was much higher in the control group compared to
the other two groups of intravenous and subcutaneous
ketamine.22
Dal et al in their study to investigate the effect
of peritonsillar infiltration of low dose ketamine on
reducing the postoperative pain in children undergoing
adenotonsillectomy concluded that it provides adequate
pain relief without any side effect.7
Erhan et al also reported that infiltration of ketamine
is an effective and easy way of providing analgesia after
tonsillectomy.9
Lebrun et al, however, concluded that the low dose
IV ketamine (0.3 mg/kg) provides no benefit in relieving
the postoperative pain in outpatients after oral surgery.23
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However, in our study mean value of pain on VAS
was significantly lower in the LAK group after 1 and 4
hours.

ADVERSE EFFECT
Few problems were encountered during the study
done by Garip et al.12 Two patients in the control group
and none in the ketamine group experienced nausea and
weakness. Two patients in the ketamine group reported
having dreams during surgery but could not recall the
dream.
In our study, we encountered one patient in LAK
group who complained of talkativeness, euphoria and
dizziness after ketamine was administered. Monitoring
of vital signs showed tachycardia with an increased
pulse rate. Regular monitoring of vital signs was done
for 15 minutes after which patient recovered.
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Bisphosphonates are used in cases of osteoporosis, multiple myeloma, metastatic carcinoma to the skeleton, etc. The patients with nitrogencontaining bisphosphonates are a greater risk for osteonecrosis of the jaws. Osteonecrosis is considered to be one of the side effect of the
bisphosphonate the most common affected jaw is mandible. The primary reason for the osteonecrosis of the jaw is basically due to the over
suppression of bone turnover rate. Trauma, tooth extractions, and poor oral hygiene is also considered to be another co-factor which precedes
the osteonecrosis of the jaw in the patients of bisphosphonate therapy. So, preventive measure as a reduction of oral microbial load and
reduction foci of infection is mandatory step before the treatment of bisphosphonate therapy.

Keywords: Alendronate, Bisphosphonate- related osteonecrosis of jaw, Bone turnover, Osteonecrosis

INTRODUCTION
Osteonecrosis is a disorder of the bone which is due to the
reduced blood flow to bones. Other names of osteonecrosis
are avascular necrosis, aseptic necrosis, and ischemic
necrosis. 1 Bisphosphonates are used in treatment of
osteoporosis, Paget disease of bone, Heterotopic ossification,
hypercalcemia, multiple myeloma, and skeletal events
associated with metastatic neoplasms.2 In bisphosphonaterelated osteonecrosis of jaw (BRONJ) exposure of bone with
pain will be present in the mandible and maxilla of patients
receiving the bisphosphonates, such as pamidronate
and zoledronate. It was first reported by Marx in 2003.3
Previously bone necrosis which happened because of
bisphosphonates was called as BRONJ, bisphosphonateassociated ONJ, osteochemonecrosis, and avascular necrosis
of the jaws. Now, it has been replaced with bisphosphonateinduced ONJ or drug-induced ONJ. Bisphosphonates
inhibit bone resorption by suppressing the recruitment
and activity of osteoclasts thus shortening their life span.
Recently three bisphosphonates, pamidronate, zoledronate,
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and alendronate are more prone to induce painful refractory
bone exposures in the jaws.3 Some of the other serious side
effects of bisphosphonates are renal failure on intravenous
bisphosphonate therapy and esophagitis when used
oral bisphosphonate therapy.4 Here, we report a case of
osteonecrosis, diagnosis, and management for BRONJ.

CASE REPORT
A 60-year-old female patient reported to the Department
of Oral Medicine and Radiology with a chief complaint
of discomfort while swallowing food. The patient gave
a history of osteomyelitis of frontal bone for which she
underwent treatment 2 years back. The patient also gives
a history of leg fracture due to osteoporosis for which
she has undergone surgery and was under medication
Alendronate since 2 years. The patient noticed a foul smell
from the mouth 2 months back and later exfoliation of upper
anterior teeth.
Extraoral examination there was a depression in the
forehead that is because of craniotomy procedure that she
has undergone for osteomyelitis of frontal bone (Figure 1).
Intraoral examination revealed oronasal communication.
The border surrounding the communication was nontender on palpation. Teeth 12, 11, 21, were Grade III mobile.
Root stumps with 15, 16, and 26 were present, and speck
of exposed bone was present in relation to 26 as shown in
(Figure 2). The patient had poor oral hygiene with stains
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and calculus. Based on the history and clinical findings
a provisional diagnosis of BRONJ was given. Later the
patient was subjected to radiographs. Waters view (Figure 3)
revealed radiolucency of maxillary sinus with the floor
was observed and suspected that there is communication
between oral and maxillary antrum. Later the patient was
advised magnetic resonance imaging scan where axial
view (Figure 4) shows hyperdense in the area of an anterior
portion of the hard palate and the soft tissue destruction
from 14 to 28 region.

present. The initial appearance of the disease is variable.
That is why the clinical assessment of the disorder by
the clinician is late. Exposure of the bone either occurs
spontaneously, due to trauma, or tooth extractions that
progresses into the formation of sequestration with
purulent discharge and in some cases fistula formation
can occur. Most reported cases of necrosis of the jaws
associated with bisphosphonate use involve the recent
nitrogen-containing injectable bisphosphonates such as
pamidronate and zoledronate.2-6

DISCUSSION

Why Bisphosphonates Causes ONJ?
One theory suggests that osteonecrosis in patients with
bisphosphonates is due to cessation of bone remodeling
and bone turnover. That is due to osteoclast inhibiting
effect of Bisphosphonates. It is seen that more potent
bisphosphonates such as alendronate, pamidronate, and
zoledronate inhibit osteoclasts activity by interruption
of the mevalonate pathway. Jaws have the greater
blood supply, and faster bone turnover rate that is
due to the presence of teeth which makes daily bone

This case report describes the problems associated with
poor oral hygiene, adverse effects of bisphosphonates.
BRONJ defined as an area of exposed bone in the
maxillofacial region for more than 8 weeks in a patient
who was receiving a bisphosphonate and had not
underwent radiation therapy to the craniofacial region.
The diagnosis of BRONJ is currently done by based on
the patient’s medical history of bisphosphonate therapy
and clinical findings. Clinical findings such as pain,
bone exposure, purulent secretion or swelling will be

Figure 3: Water's view
Figure 1: Facial profile picture showing depression on the forehead

Figure 2: Exposed bone in relation to 26

6

Figure 4: Magnetic Resonance Imaging showing hypointense area in the anterior
part of hard palate region
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remodeling around the periodontal ligaments. This bone
remodeling and replenishment causes the concentration
of bisphosphonates. Osteoblasts and osteoclasts live for
150 days. After the death of osteoblasts and osteoclasts
the mineral matrix which was deposited by them has to
be resorbed by osteoclasts which release the cytokines
of bone morphogenic protein and insulin growth
factors which induce new osteoblasts from the stem
cell population. As the osteon becomes a cellular and
necrotic and the small capillaries within the bone become
involuted, causing avascular of the bone. As the some
trauma or injury to the overlying mucosa causing the
necrotic bone exposure of bone which then there will be
a failure to heal.7
Local factors such as tooth extractions, periodontal disease,
dental implant procedures, exostoses, and ill-fitting
dentures, were also reported as preceding ONJ. Delayed
epithelialization (wound healing) may result in exposed
bone with the presence of oral bacteria, increases the risk
of infection. A number of systemic diseases like diabetes,
human immunodeficiency virus infection also predispose
patients to becoming immunocompromised, which
results in delayed healing and reduced ability to combat
opportunistic infections. The combination of compromised
immunity and medications that can affect wound healing
suggests that a multifactorial model is required to explain
the pathogenesis of ONJ.2,8,9
The American Association of Oral and Maxillofacial
Surgeons position paper provides the following staging
system for the stratification of patients with, or at risk of
BRONJ.5,8
At Risk Category
No apparent necrotic bone in patients who have been
treated with either oral or intravenous bisphosphonates.
Stage 0: No clinical evidence of necrotic bone, but nonspecific clinical findings and symptoms.
Stage 1: Exposed and necrotic bone in patients who are
asymptomatic and have no evidence of infection.
Stage 2: Exposed and necrotic bone associated with the
infection as evidenced by pain and erythema in the region
of the exposed bone with or without purulent drainage.
Stage 3: Exposed and necrotic bone in patients with pain,
infection, and one or more of the following: exposed and
necrotic bone extending beyond the region of alveolar
bone, (i.e., inferior border and ramus in the mandible,
maxillary sinus and zygoma in the maxilla) resulting in
pathologic fracture, extraoral fistula, oral antral/oral nasal
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communication, or osteolysis extending to the inferior
border of the mandible of sinus floor.5
Therapeutic Management of Disease10
As there is no any established treatment regimen,
conservative management has to be considered first.
After the confirmation of osteonecrosis that presents as
a non-healing wound in patients with bisphosphonate
conservative therapy has to be started as soon as possible.
The patient was asked to stop the medication with
physician consent. Antibiotics such as amoxicillin with
the clavulanic acid combination of 625 mg were started.
Extraction of Grade III mobile teeth was done. Antiseptic
mouthwashes such as betadine mouthwash were given.
Gentle, with the aseptic precaution of exposed bony
spicule was done. Prosthetic rehabilitation was done with
obturator. The patient was advised to keep oral hygiene
maintenance.

CONCLUSION
This case report shows the importance of maintenance of
oral hygiene in patients with bisphosphonate treatment.
There is increased risk associated with poor oral hygiene.
Here comes the importance of dentist too. Therefore,
to avoid ONJ, it is recommended that patients who are
about to start bisphosphonate therapy have a complete
dental exam to identify possible existing infections,
compromised teeth and dentures that do not fit properly
the risk of developing ONJ in osteoporosis patients treated
with bisphosphonates is low, with estimates suggesting
an incidence of 1 event per 20,000-110,000 patient/years.
It has to be made compulsory to regular follow-up to the
dentist.
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Abstract
The importance of evidence in health care teaching in order to orient the practitioners to the
great amount of scientific information, and to support clinical decisions, is well established
in health care, including density. The practice of evidence-based medicine is a process of
lifelong, self-directed, problem-based learning which leads to the need for clinically important
information about diagnosis, prognosis, therapy and other clinical and health care issues.
Nowadays the practice of dentistry is becoming more complex and challenging because of the
continually changing dental materials and equipments, an increasingly litigious society, an
increase in the emphasis of continuing professional development, and information explosion
and the consumer movement associated with advances on the internet. Aim of evidence-based
practice is the systematic literature review, which synthesizes the best evidences and provides
the basis for clinical practice guidelines.
Key Words: Dental curriculum, dental undergraduates, evidence‑based dentistry

Introduction
The importance of evidence in health care teaching in
order to orient the practitioners to the great amount of
scientific information, and to support clinical decisions,
is well‑established in health care, including density.
The practice of evidence‑based medicine is a process of
lifelong, self‑directed, and problem‑based learning which
leads to the need for clinically important information
about diagnosis, prognosis, therapy, and other clinical
and health care issues. Nowadays the practice of
dentistry is becoming more complex and challenging
because of the continually changing dental materials and
equipments, an increasingly litigious society, an increase
in the emphasis of continuing professional development,
and information explosion and the consumer movement
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associated with advances on the internet. The aim of
evidence‑based practice is the systematic literature
review, which synthesizes the best evidence and provides
the basis for clinical practice guidelines.[1]
Systematic reviews are especially important in reducing
large quantities of information into manageable
portions. They also limit bias and improve accuracy in
addressing a question, so that the findings have increased
power and precision.[2] Besides that, patients nowadays
wish to be informed of various treatment options
available to them.[3] This is a relevant issue because
patients have information available at their fingertips
through the internet[4,5] and an increasing awareness
of consumer protection laws.[6]
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Current Scenario: Problem Identification
and General Needs Assessment
Currently, there is no evidence‑based practice in the
curriculum of dental undergraduate students in Indian
dental institutions. Students do not seem to have the
attitude of critical thinking, self‑directed learning or
lifelong learning, or the habit of scientific enquiry. This
can have repercussions on their future practice which
will in turn affect patients, healthcare professionals,
educators, and the society. The lack of skills in critical
appraisal of literature among students affects the
patients who may receive suboptimal care.
Current approach

At present, most dental faculty teaches what they learned
as students and learning occurs mostly through didactic
lectures. There is no literature on innovations in teaching
and learning in dental schools in India. Students are not
aware that research translates into clinical patient care.
Clinical decisions are mainly based on the experience
of the dentist and not always based on evidence. As
evidence‑based dental care (EBDC) is not a part of the
curriculum, there is a possibility that students may learn
outdated clinical practices due to which the society is
not benefited with newer interventions in dental care.
Although numerous workshops are conducted across
the country, evidence‑based dentistry (EBD) has not
been incorporated into the curriculum.
Ideal approach

An ideal approach entails implementing EBD to train
future dentists to provide optimal dental care based on
evidence so that they will treat patients with predictable
outcomes. This approach will provide bridging between
science and clinical practice and help in clinical decision
making based on research facts and patients will be
benefited from care based on evidence.
Key areas of deficient knowledge

The major area of deficient is a lack of knowledge of
EBD in practice.
Methods to overcome

•
•
•
•

It requires initial survey to assess course contents
Literature review to design EBD program for
undergraduates
Best practices followed in other institutions
In person interviews: Small sample of the population,
students, and medical educators.
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When is the right time to start?

Evidence‑based practice is a process of lifelong,
self‑directed learning in which providing health care,
creates the need for important information about
diagnosis, prognosis, treatment, and other clinical and
health care issues.
We suggest that the EBD module be developed by
faculty experienced in EBD and introduced in the
Department of Community Dentistry as a subset of a
larger course in clinical epidemiology, to 2nd year dental
students. This will provide them with the fundamental
principles of clinical epidemiology and critical appraisal.
We have identified the 2nd year dental undergraduate
students for the training course as we intend the
training to be part of the basic sciences. As a result
of this students will have an insight of EBD well
before entering the clinical postings. The entire
faculty associated with all the disciplines will be
our other group of targeted learners. The targeted
learners have no knowledge of EBHC practice and the
current performance is based on traditional method
and learning style that include didactic lectures, case
history, discussions, and patient care wherein clinical
decisions in dentistry have been based on the experience
of the clinical dentist.
We believe that the undergraduate students are
enthusiastic to undergo the module of EBD as it is need
of the hour to be proficient in rendering optimum oral
care, while the teachers need to be sensitized to meet
the demand. Agreement among the teachers is essential
regarding the horizontal and vertical integration of
EBD skills and clinical dentistry.
Although changes in disease prevalence, technological
advances, and the increasing demands of consumers
of dental health care for accountability are inducing
change within the dental profession there are several
barriers in the teaching and practice of EBD. These
include insufficient evidence, underdeveloped critical
appraisal skills, inadequate time, and poor accessibility
to the literature. To obtain subjective information on
their attitude and knowledge on EBD in the dental
curriculum a questionnaire survey should be conducted
for the interns (analyzed by percentage) and focus
group discussions (FGDs) with the faculty (2 h during
college working period; course director will conduct
FGD with faculty of all disciplines in college council
hall, analyzed by consensus). A pilot study of this
module will be conducted to include a Group of ten
interns.
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Broad Educational Goals
Our broad educational goal is:
• To design a module on EBD for Bachelor Dental
Surgery (BDS) undergraduates that will enable them
to provide optimal evidence‑based oral care.
The objectives of this module are focused on three
aspects namely the learner, the faculty, and the process
of the module. The learner objectives are focused to
address the cognitive, psychomotor, and affective aspects
of EBD [Table 1].
A 3 days workshop will be required for the faculty to
train them to teach students evidence‑based dental
practice. Objectives for faculty are described in Table 2.
Process objectives: By the end of the course, 80% or
more students should be able to implement the EBD
model for delivering patient care for five patients
according to standard EBD protocol.
Patient outcome objectives

By the end of the course, the students will be able to
plan satisfactory treatment for five case scenarios as per
standard treatment plan devised by trainer and two real
patients (feedback will be taken from patients).
It is necessary to have all these objectives well‑planned
so that any possibility of failure is avoided in the course
of successful implementation.

Educational Strategies
Studies in evidence‑based medicine have shown that
introduction of EBD course early in the curriculum
enables students to develop EBD skills right from the
onset of their clinical training and fosters a desire to
practice EBD.[1,2] The aim of the EBD is not only to

introduce EBD to students but integrate and reinforce
EBD skills in clinical practice. Hence, we suggest that
EBD modules be introduced in the 2nd year of BDS in
the ongoing curriculum of community dentistry. The
objective of this module was to introduce students to
the concept of EBD including study designs, statistical
analysis, and literature search for the evidence and
basic research methodology. This module is in the
form of active lectures and focuses on experiential
learning in terms of literature search and statistical
analysis.
• The second‑year 1st term: 12 h, in the form of active
lecture sessions, are allotted in the existing timetable
of public health dentistry and topics are given in
Table 3
• The second‑year 2nd term: Foundation course for EBD;
15 h are assigned in the clinical sessions of community
dentistry and are elaborated in Table 4.
This block is a facilitated learning experience where
an entire batch of 15 attends two basic sessions.
Subsequently, the batch is divided into a group of five
students, and a trained tutor demonstrates EBD skills
and guides students later for practice giving them
case scenarios. Here the topics chosen are common
conditions which the students in 2nd year BDS can
relate to although they are still not exposed to clinical
patient care.
The third‑year clinical rotation postings in seven
departments: We plan two sessions in each clinical
rotation posting of 2 h each. Each session is divided
into two activities [Table 5].
The fourth year: In the 4th year, it is expected that each
student should be able to apply the principles of EBD,
write a report and present it to the faculty individually.
In each clinical rotation, every student should at least
present two EBD presentations and apply it to patient
care practice.

Table 1: Learner objectives
Cognitive
State a speciﬁc answerable question from a clinical
problem

Psychomotor
Develop a speciﬁc answerable question from a
clinical problem

Describe the method to search the best evidence
that answers that question

Search the best evidence that answers that question

Explain and critically assess that evidence for its
relevance, validity, and usefulness to the patient
and practice
Describe the method of implementation of the
evidence that has been found to be relevant, valid,
and useful into everyday practice

Critically assess that evidence for its relevance,
validity, and usefulness to the patient and practice

Affective
Appreciate the importance
of evidence‑based
approach to patient care
in dentistry

Implement the evidence that has been found to be
relevant, valid, and useful into everyday practice
Evaluate the performance of that practice and revise
as new evidence becomes available

Prepare to evaluate the performance of that practice
and revise as new evidence becomes available
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Table 2: Faculty objectives
Cognitive
Discuss EBD
effectively with
undergraduates

Psychomotor
Prepare evidence based
SOPs implement EBD
in clinical cases

Table 5: Clinical posting schedule
Affective
Accept the significance
of EBD and adopt it in
routine clinical activity

EBD: Evidence based dentistry, SOPs: Standard operating procedures

Table 3: Lecture time table
Session
1.(1 h)
2.(1 h)
3.(1 h)
4.(1 h)
5.(1 h)
6.(1 h)
7.(1 h)
8.(1 h)
9. 3 sessions
of 1 h each

Topic
Evidence‑based healthcare - dentistry, introduction
Cross‑sectional studies
Case-control studies
Cohort studies
Clinical trials
Measures of association
Biostatistics
Literature search for evidence
Clinical epidemiology sessions
Causation (risk, risk factors, markers, and
determinants; study designs used to assess cause;
the basis of evidence for causation for infectious
and noninfectious agents; relative risk and odds
ratios; and assessing independent strength of risk)
Diagnosis (relationship between disease and
diagnostic or predictive tests; characteristics of
an ideal test; concepts of accuracy, sensitivity,
specificity, positive and negative predictive values,
likelihood ratios of positive and negative test results,
and the influence of prevalence on the predictive
values of a test; use of ROC curve)
Therapy (critical appraisal; characteristics of study
designs to assess therapy (RCT); measures used to
communicate the size of effect, including absolute
risk reduction, relative risk reduction, number
needed to treat, and difference between efficacy
and effectiveness)
Economic assessment (methods of economic
assessment and economic appraisal)
Variation in dentistry and clinical guidelines

ROC: Receiver operating characteristic, RCT: Randomized controlled trial

Table 4: Practical sessions
Session
1 (2 h)

2 (2 h)

3, 4 and
5 (3 h)

Topic
Introduction to EBD skill, PICO model
P - Problems/patients
I - Interventions or exposure of interest
C - Comparison of groups if available
O - Outcomes of interest
Best evidence search
Critical analysis of literature for its
relevance, validity, and usefulness to
patient and practice
Practice - tutor facilitated

Batch size
Batch of 15
students
posted in the
community
dentistry
Batch of 15
students

Group of 5
students

EBD: Evidence based dentistry

Resources required for curriculum

Having understood the educational strategy required
to address the need for implementation of EBD
curriculum for undergraduates we will now have
to look into the details of the resources and
Indian Journal of Health Sciences  Jul‑Dec 2015  Vol 8  Issue 2

Clinical posting
Oral medicine and
radiology
Prosthetic dentistry
Oral and
maxillofacial surgery
Conservative
dentistry and
endodontics
Orthodontics
Periodontics
Pedodontics

Activity
Session I: First 30 min active lecture‑1.30 h
EBD exercise case scenario provided
Group of students (5) frame question
based on PICO model, demonstrates data
search, select, and appraise the published
article - facilitated by faculty
Session II: Case scenario is given to student
group‑2 h time provided to perform computer
based EBD practice and present it to faculty

PICO: Patient/problem intervention comparison and outcomes, EBD: Evidence
based dentistry

infrastructure available or required. As there is a
pretest questionnaire being conducted before the
implementation of the EBD curriculum, we will need
interns to answer the pretest questionnaire. Trained
faculty is need for smooth implementation process
and undergraduate students from II/II, III, and IV
BDS year will be a part of the EBD curriculum. After
the 3 days workshop, faculty will have to prepare
evidence‑based standard operating procedures (SOPs)
for all types of cases that the undergraduate will have
to be familiar with.
Students in the II BDS I term will have lectures
pertaining to EBD on various topics mentioned in
Table 3. A total of 12 h is required to complete the
lectures. In the second term, they will be introduced
to the foundation course which requires 15 h. The
foundation course will be conducted during clinical
postings in the Department of Public Health Dentistry.
Once the students enter the 3rd year, they will be posted
in various departments where they will undergo training
in the application of principles of EBD in case. Facilities
that are required are lecture halls, computers, and the
internet.
Funds

Any new development will incur some costs. Additional
funds will be required to conduct a workshop for faculty
development. The faculty will need an orientation course
for 3 days. During this time, funds are also required
to pay the resource persons and for stationery during
the workshop. Incentives for teachers involved in EBD
training for students would be a good way to motivate
the faculty.

Internal and External Support
Based on past history pertaining to curricular
changes and the extent of preparation that went
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into introducing them one can predict the amount of
support and success that can be expected from faculty
and the administrators.
Administration structure:
• Meetings will be arranged; circulars regarding
schedule and content will be sent to inform all the
concerned
• Arrangement for orientation course for faculty
• Evidence‑based SOP will be prepared by faculty who
are trained.
Barriers

•
•

What are the difficulties faced by faculty and in the
clinical set up while training undergraduates to deliver
EBDC?
Are the patients satisfied with the treatment rendered?

Evaluation design

•
•
•
•

Pre‑ and post‑tests for UGs
Clinical audit by faculty
Group discussion of faculty members involved and
reflective observation
Feedback questionnaires to patients after completion
of treatment in the local language.

It would not be unreasonable to expect some attitudinal
barriers from faculty and students initially. However,
with proper orientation one can expect to overcome
this initial hurdle. Another initial difficulty would be
additional curricular time to incorporate EBD into
existing timetable by the Department of Public Health
Dentistry in II BDS.

Measurement methods: Pre‑ and post‑questionnaire
methods are used for measurement which is congruent.
Measurement methods are feasible to administer and
are reliable and valid.

Plans to introduce

Data collection: Course director is responsible for
data collection. Questionnaires, clinical audit, group
discussions, and reflective observation use minimal
resources and provide sample data.

EBD will be introduced to a group of ten students and
feedback will be taken at the end of the module. Based on
the program evaluation changes can be made and the full
implementation can take place when the next new batch
of II BDS students joins classes. The learning that has
occurred in the 2nd year will be reinforced in respective
clinical departments in the 3 and 4 years.
At this point, we feel that the process is feasible and
will be successful.
Evaluation and feedback

In any program, the purpose of evaluation is to appraise
and the shortcomings. The main goal of the evaluation
of our EBD program is of EBDC in order to deliver the
optimal oral health care to the patient. The users of this
curriculum are undergraduates, faculty, and curriculum
developers (program director and institution dean).
The following resources will be required for evaluation.
Questionnaire: Pretest and posttest of 30 min duration.
The course director will devise and support staff will
administer the questionnaire. Printer and papers are
required for the preparation of questionnaire. We have
certain critical evaluation questions for which we are
seeking answers. They are:
• Is the concept of EBDC clear to undergraduates?
• Is the intended EBDC rendered by undergraduates?
• What are the difficulties encountered by undergraduates
in delivering such care?
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Ethical issues: Informed consent will be collected from
the patients before administering care routine.

Data analysis: At the end of the session percentage for
pre‑ and post‑test will be assessed, and no statistical
analysis is required.
Revisiting and revising the goals:
Goal of this curriculum are:
• To ensure that objectives are being met
• To conduct pretest on intern in the old curriculum and
posttest at the end of each clinical posting after the
introduction of EBHC.
Course director and faculty will submit evaluation report
to the Dean.
Dissemination: Outcome of this curriculum must
be shared in academic inputs like presentations and
publications so that other institutions can learn from
them.

Conclusion
Evidence based dental care is a process of lifelong,
self directed, and problem based learning. The current
curriculum does not address this. We therefore need to
introduce EBD in our curriculum to train them to be
better professionals who are competent at delivering
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optimum care. As health professionals we need to
inculcate a habit of scientific enquiry which will
develop with practice from the undergraduate level.
In this article we have outlined a curriculum plan for
the implementation of Evidence based dental care
for undergraduates so that it can serve as a guide for
development of an EBD curriculum. We also welcome
suggestions from readers and experts.
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Abstract
Modern life is characterized by the concentration of large populations in a given area. With this comes an
increased need for new and reliable methods of forensic identification to identify victims of mass disasters.
Ameloglyphics (the study of enamel rod end patterns on a tooth surface) reveals that the enamel rod end pattern is
unique for each tooth in an individual. It shows both intra- and inter individual variation. The use of these different
patterns can also be extended to identification and possible correlation between the occurrence of several
congenital defects and acquired diseases. Thus, this field demands a need for further exploration towards the use of
tooth prints for establishing an individual's identity which can turn out to be an emerging aid in personal
identification.

Keywords: Ameloglyphics; Tooth prints; Enamel rod end patterns

Introduction
Identification of an individual is becoming very important in the
present world. It may be required in simple procedures such as logging
into a computer network, in more complex situations like postmortem identification and crime analysis. Numerous methods have
been used for personal identification in forensic odontology, which
include rugoscopy, cheiloscopy, bite marks, radiographs, photographic
study and molecular methods. These identification methods
commonly fail or have certain limitations and may not be efficient
when bodies are decomposed, burned or in cases when only small
fragments of calcified tissues are left [1]. A recent technique known as
‘Ameloglyphics’ i.e. the study of pattern of enamel rods (amelo
meaning enamel; glyphics meaning carvings) is of particular interest as
the enamel of teeth is a highly calcified structure in the body that
resists decomposition; tooth print is composed of combination of
basic sub-patterns in contrast to finger print which is composed of a
single distinct pattern like whorl, loop or arch; these tooth prints, are
unique to single tooth, exhibiting dissimilarity both between teeth of
different individuals and of the same individual and this technique is
simple, inexpensive, rapid and can also be performed by nonprofessionals [2]. Usually, this method of personal identification can
be recommended for those individuals working in dangerous
occupations such as fire fighters, soldiers, jet pilots, divers, and people
who live or travel to politically unstable areas prior to their
assignments and must be updated periodically to overcome the enamel
loss due to wear and tear. These advantages and uniqueness of the
tooth print could be used as a valuable tool in forensic science for
personal identification [3].
The use of these different patterns can also be extended to
identification and possible correlation between the occurrence of
several congenital defects and acquired diseases. For example, the
spectrum of dermatoglyphics, rugoscopy and cheiloscopy has
extended from individual identification, gender determination, to
predilection of occurrence of cleft lip and palate. It has also been
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possible to understand the familial occurrence of such congenital
defects using these relatively inexpensive modalities. Likewise, the use
of enamel rod end patterns can be made to identify the susceptibility
of an individual to common dental ailments, which are acquired
during one's lifetime [3].
Enamel is a product of ectoderm-derived cells. The process of
enamel formation is a complex and organized one, carried out by
specialized cells called ameloblasts. The ameloblasts lay down the
enamel rods in an undulating and inter-twining path which has been
attributed to high tensile strength of enamel and appearance of gnarled
enamel and Hunter-Schreger bands. So, the enamel rods do not
traverse the whole length of enamel in a straight path. This is reflected
on the outer surface of the enamel as patterns of the ends of a series of
adjacent enamel rods. These enamel rod end patterns or tooth prints
could be duplicated by various methods like using cellulose acetate
peel technique, cellophane tape technique, rubber base impression
materials, etc [1,4]. Acetate peel technique which was first developed
by paleobotanist Walton in the year 1928, to study the cellular
structures of fossil plants, is a well-known and commonly used
technique for replicating surface details.
Biometrics refers to identification of individuals using biological
traits, such as those based on retinal or iris scanning, fingerprints, or
faces recognition. Verifinger® standard SDK version 5.0 is biometric
software designed to compare and analyze finger prints. This software
can be used successfully to study the pattern of enamel rod endings on
the enamel surface [5].

Cellulose Acetate Peel Technique
The teeth to be analyzed should be scaled and polished. Generally
the middle third of the facial surface of the tooth is selected for analysis
as it is most resistant to changes due to attrition, abrasion, etc. The
surface then needs to be etched with acids like 37% orthophosphoric
acid for 20 seconds, washed with water and dried. A thin layer of
acetone is then applied over a small piece of cellulose acetate film and
placed immediately over the etched surface of the tooth without any
finger pressure for 20 minutes. The acetone dissolves a layer of
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cellulose acetate, and the dissolute settles down along the irregularities
on the enamel surface. The film is gently peeled after 20 minutes and
observed under light microscope. A photomicrograph of the acetate
peel is obtained at 10x magnification.

Cellophane Tape Technique

Tooth prints obtained from different teeth can be divided into 8
distinct sub-patterns namely wavy-branched, wavy-unbranched,
linear-branched, linear-unbranched, whorl-open, whorl-closed, loop
and stem-like. Each tooth print was a combination of these subpatterns.

A portion of extended cellophane tape is to be applied over the
conditioned area without finger pressure with a small piece of cotton
roll applied over the same for better adaption of the cellophane tape.
The cellophane tape is then immediately pulled off gently and placed
on a clean glass slide and observed under light microscope.

Rubber-Base Impression Material Technique
The catalyst and base of light body rubber impression material
needs to be evenly mixed for appropriate consistency and immediately
placed on the conditioned surface. Light body type impression
material is used because of its thin consistency and less viscosity,
which helps record even minor details more accurately. After the
setting of the impression material, the replica is carefully peeled and
placed on a clean glass slide and observed under the stereomicroscope
(because rubber-base impression material is not a translucent material
to view under light microscope).
Out of the three techniques, cellulose acetate peel technique is
reliable and preferred because it shows complete patterns and subpatterns of enamel rod endings and no empty spaces are seen. This
technique reproduces the same pattern and sub-patterns of enamel rod
endings in subsequent imprints taken from the same area of the same
tooth [1].

Biometric Analysis
The microphotograph is then subjected to biometric analysis using
the software like Verifinger® standard SDK version 5.0, software. The
software recognizes the patterns of enamel rod endings as series of
lines running in varying directions. The software uses certain points
called minutae for identification of each pattern and to compare the
similarity/variability of two patterns. Minutae are discontinuities of
the lines; it may be line endings or the point at which ridge stops, dots
are very small lines and ponds empty spaces between two lines etc.. [5].

Figure 2: Distinct sub-patterns observed in tooth prints. A) wavybranched B) wavy-unbranched C) linear-branched D) linearunbranched E) whorl-open F) whorl-closed G) loop H) stem-like
[6].

Need for Further Research
The enamel surface is always subject to both micro- and macrowearing. Even though enamel is the hardest substance in the body,
processes like abrasion, attrition and erosion wears the outermost layer
of enamel rod ends, and exposes the underneath layer. The effect of
these processes on the pattern of enamel rod ends needs to be
determined. Theoretically the enamel rod end pattern should vary at
varying depths of enamel, which needs to be verified by further
studies. Even though tooth prints, are unique to an individual tooth,
the value of it as a tool in forensic science for personal identification
lies in its reproduction and permanency. These two attributes of tooth
prints needs to be evaluated by further studies.
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ABSTRACT
Digit sucking or thumb sucking habits are most commonly seen in younger children. These habits continued in their latter part of life
and results in minor or major dental and skeletal discrepancies. The affected patients go through the psychological stress because of
social factors and pain due to intervention to correct the dental and skeletal problems. There is also a cost burden on the parents. This
review highlights the digit sucking as an etiological factor in occurrence of skeletal problems and how common these problems that
occur in adults. The review also tries to address the significant treatment required to correct the problem and recommendations made
by organisations for parents and dentists in handling digit sucking cases.
Keywords: Digit sucking, Thumbsucking, Class II malocclusion, Class III malocclusion.

INTRODUCTION
Objectives:
1- The objective of this review is to address digit sucking as
an etiological factor in the jaw having significant effect
on skeletal discrepancies.
2- To review how common is it to get skeletal discrepancies
in adults due to digit sucking habit.
3- To discuss the significant treatment required to correct the
skeletal discrepancies caused by digit sucking
Digit Sucking
This habit is considered as a normal feature of a young child's
development and it is thought to provide the child a sense of
security and comfort1. It is a natural reflex that may begin
from in-utero and extends after birth till the period of 23% and
46% between 1-4years old, 13% in 6year old, 6% of 7-11years
old2. Other research studies has higher prevalence rates with
55% of 6years old and 16% of 11years old2.This reflex of
sucking disappears at the age of 4 months and thumb sucking
normally stops at the age of 5years of age3,4. In general, the
prevalence of thumb sucking or finger sucking in children is
between 61% and 90%6-7. The risk of developing a
malocclusion like dental malocclusion, speech difficulties
increases at 4 years of age3-5. It is more common in girls and
high socio-economic status group1,6.
Classification:
Cook 1958

1- Alpha group: only buccal wall group
2- Beta group: strong buccal wall contraction and negative
wall pressure
3- Gamma group: alternative negative and positive pressure
O’Brien 1996
1- Nutritive Sucking habit: Ex: Breast feeding, bottle feeding
2- Non-nutritive sucking habit (NNS): Ex: Thumb sucking,
finger sucking and pacifier sucking.
Etiological factor
1- Psychoanalytical theory: Sigmond freud (1905)
According to this theory, the Non-nutritive sucking habit
develops due to inherent biologic drive for sucking6.
2- Oral Drive theory : Sears and wise (1982)
This occurs due to prolongation of nursing strengthen the
oral drive in the child.
3- Benjamins theory (1962)
According to this theory, the thumb sucking is due to the
rooting reflex where infants head and tongue move
towards an object toughing the cheeks.
4- Oral gratification theory: Sheldon (1932)
If the child is not satisfied with the sucking during the
feeding period, it will remain as a symptom of emotional
conflict/disturbance in the form of digit sucking.
5- Learning theory
This theory is most favoured and states that sucking is an
innate cravings in infants and non-nutritive habit is an
excess sucking urge with breast feeding or bottle feeding6.
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Skeletal Problems in childhood/primary dentition due to
thumb sucking
Digit sucking habit has a normal adaptive capacity in children
up to the age of 4years and 2/3 of such habits are self-limiting
by the age of 4-5years with no long term dental problems.
Digit sucking beyond the preschool age, lead to the
development of malocclusion such as anterior open bite,
maxillary constriction and posterior cross bite(8). The dental
problems start appearing by the age of 5years and can lead to
various types of malocclusion including open bite, cross bite,
increased overjet, crowding and increased probability of
developing class II malocclusion9-21.
The pressures by soft tissue on the hard tissues have similar
effects, if digit sucking is continued 6h/day results in
development of increased overjet, class II primary canine and
molar relationships and develop open bite and posterior
crossbites10. The skeletal abnormalities like constricted
maxillary arch and wider mandibular arch results in posterior
crossbite2-14.
It is evident that there exist an association between duration of
thumb sucking and occurrence of occlusal characteristics in
the primary dentition. A study by Warren JJ10 concluded
firstly, that the patient with minimal non-nutritive sucking
habits with longer duration of breast feeding showed similar
dental arch parameters and occlusal characteristics with
shorter
duration/no
breast-feeding.
Secondly,
the
malocclusions were different for pacifier and digit behaviour,
for example pacifiers had increased posterior crossbite while
with digit habits were associated with increased overjet,
greater maxillary arch depths and smaller maxillary arch
widths. Thirdly, the occlusal traits were well persisted even
after cessation of pacifier or digit habits. And lastly,
discontinuing the non-nutritive sucking habit may not be
necessary in preventing habit related malocclusions at the end
of the primary dentition stage. Several studies like for example
Ogaard et al22 stated that the use of pacifier for 2years longer
use was sufficient to have decrease maxillary arch width and
3years longer use was associated with increased mandibular
arch width.
A cephalometric analysis explains that thumb sucking habits
affects the vertical and anteroposterior dentofacial
characteristics. There will be maxillary prognathism, relative
prognathism, maxillary incisor angulation, interincisal angle,
maxillary length and maxillary plane angulation. There will be
no significant mandibular prognathism or length, neither
maxillary mandibular plane angle, cranial base measurements
nor any measurement of facial height.
The digit sucking individuals will have a larger variation of
lower incisor angulation than non-digit sucking indviduals,
although no significant difference in the mean value for this
variable was detected24.
Another study by Erik Larsson in 19851 tried to rule out the
theories about the aetiology and development of prolonged
sucking habits. He studied the sucking habits among 9 year
old children from two communities in Sweden and compared
these results with 14year old data. He found that finger
suckers have greater problems compared to dummy suckers. A
question is answered regarding whether increased prevalence
in dummy sucking habits leads to decrease in the number of

finger suckers and several studies supported this question that
there is more number of dummy sucking habits than finger
sucking habit.
Karen Duncan et al21 conducted a Avon longitudinal study and
tried to determine the effects of sucking habits on the
development of primary dentition. Questionnaire data on nonnutritive sucking habits were collected among the children at
15 months, 24 months and 36 months of age. Later, dental
examinations were performed on same children at 31 months,
43 months and 61 months of age. They found that the dummy
sucking habits had profound effects on the developing
dentition, especially on the upper labial segment alignment at
43 months, development of anterior open bites at 61months
and posterior cross bites in 43 months and 61 months. There
was no association found between digit sucking habit and
lower labial segment alignment at any age.
T. Azanar et al23 analysed variation in dental arch width in
relation to oral habits between the age group of 3 to 6years of
age in 1297 children. The author concluded that dummy habits
lead to the decrease in maxillary arch widths, particularly in
the region of the canines. The finger sucking habit, with
increasing habit duration, was associated with an increase in
mandibular intermolar distances.
Skeletal discrepancies in mixed dentition due to digit
sucking
The anterior open bite and posterior crossbite has been
significantly seen in the mixed dentition period. This
malocculsions occurred due to prolonged digit sucking habit.
The prolonged pacifier habits were associated with anterior
open bite and bilateral class II malocclusion and prolonged
digit habits were associated with anterior open bite19.
Skeletal discrepancies in Adult dentition due to digit
sucking
There are not much studies mentioned regarding the
prevalence of skeletal discrepancies in adult dentition due to
digit sucking. The abnormality that occurs in adult is due to
the impairment that is carried from early, mixed to adult
dentition/skeleton. A recent study tried to look at the
distribution of malocclusion among thumb suckers seeking
orthodontic treatment in North India of age 12-30years in 410
patients. They found that nearly 13.9% had a significant
history of tumbsucking and affected by class II div I
malocclusion25.
Significant treatment required to correct skeletal
discrepancies
Since the nutritive and non-nutritive habits have significant
effects on dental and skeletal structures, the correction of these
to improve the aesthetics involves the high financial burden on
the parents. It depends on the time when the intervention is
carried out. If the intervention is early, then the cost of the
treatment will be less. There are different approached to treat
these malocclusions occurred due to thumb sucking habits.
Rewards, reminder therapy, and appliance therapy have been
described for the management of nutritive and nonnutritive sucking habits. Basically, initial intervention at early
age is done by reminder therapy which includes the use of
gloves, thumb-guards, mittens, and tastings applied to fingers.
These may not have that significant financial burden. When
other modes of treatment have failed, appliance therapy, such
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as palatal cribs or Bluegrass appliances, may be necessary to
prevent the placement of the digit in its sucking position. In
major dental and skeletal problems, a combination of fixed
orthodontic and orthognathic surgeries is carried out. These
tools are very effective, expensive, time consuming, relapse
and are associated with few adverse effects. So, there is an
issue for both, patient in terms of undergoing treatment and
financial burden to parents.
The cost for treatment is also determined for UK and Scotland,
because it is the NHS in UK and Scotland has to provide the
expenses for the treatment. A multi-centre study in 2006
approximated a cost to €6075.25. It is considered to be same
for other countries which provide national health services
through its established private practices and hospitals. Fixed
orthodontic treatment in India would cost more than INR
18,000 to 20,000. However surgical correction after the
growth has arrested would cost approximately around INR
45,000 to 50,000.
Most orthodontist provides services through the private
practice around the world and some by the established
government and private hospitals. In countries like UK, have
orthodontic services through NHS hospitals. The load of cost
have to be determined if the hospital is providing the care.
One of the studies by Borrie F et al (2013) tried to determine
the size of cost by looking at the load of expenses to NHS
Tayside in UK for providing intervention treatment for
stopping of thumb sucking habit. The author emphasized that
patient/parent should realize the benefits in terms of less time
off school; work and prevention of malocclusion; then a
potential “burden” of a fixed habit breaker may become less.
The author also suggested that the general dental practitioners
should be made aware of all possibilities available alternative
to the fixed habit breaker and for this to happen; it needs
training of dentists to change current practice24.
In USA, they looked at the patient care and the best use of
resources and came up with a conceptual model which is
strategized in providing early interceptive and preventive
treatment rather or in addition to compressive care in patient’s
permanent dentition. They stressed that, the dental
professionals should try to identify solution to needs of low
income families that have low access to orthodontic services
and determine the relative cost-effectiveness by comparing
from various perspectives24.
One of the recommendations by the researchers is that, instead
of providing complex treatment to fewer patients, better to
provide basic level of interceptive orthodontic to many
INTRAORAL PHOTOGRAPHS
Pre-treatment:

Frontal View

Right View

patients. It is agreed that interceptive orthodontics might not
produce the finished results but it reduced the treatment need
from ‘medically necessary’ to ‘elective’24.
One study has reported the possibility in reducing the burden
of malocclusion in developing countries especially for low
income families by interceptive orthodontics. It was
hypothesized that orthodontists can more readily provide
shorter, simpler interceptive and preventive treatments to lowincome families compared with the alternative of more
expensive and longer comprehensive treatments. Costeffectiveness analyses are necessary to demonstrate the
economic value of this strategy compared with comprehensive
treatment in the permanent dentition. No studies have
compared mixed dentition interceptive treatment alone vs
comprehensive permanent dentition treatment alone. This
finding lends support to the idea that a comprehensive strategy
designed to increase access to interceptive orthodontic
services might be more cost-effective overall than the
competing one of focusing primarily on comprehensive
treatment in the permanent dentition for the most difficult
malocclusions26.

A CASE:
A 14 year old patient with a chief complaint of forwardly
placed teeth. She had a history of digit sucking habit nearly for
10 years. Intra-orally she has class I molar relationship
bilaterally with an overjet of 11mm and open bite of 5mm.
She had a constricted maxillary arch leading to posterior
unilateral crossbite on right side. Extra-orally she had a
mesoprosopic facial form, mesomorphic body type with a
convex profile with incompetent lips. Cephalometric analysis
showed class I skeletal relationship with a vertical growth
pattern.
Treatment strategy:
First objective was to correct the transverse maxillary
discrepancy followed by achieving class I molar relation
bilaterally. Later, overjet, overbite and aligning and levelling
of both the arches will be achieved. Lastly to attain pleasing
profile and smile.
Treatment Plan:
Surgically assisted rapid palatal expansion
Non-extraction therapy
Fixed Mechano-therapy using 022’ MBT Brackets
Leveling and aligning
Fixed Appliance Therapy using MPA
Finishing and Detailing

Left View

Lower Arch
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INTRAORAL PHOTOGRAPHS

POSTOPERATIVE PHOTOGRAPHS
INTRAORAL PHOTOGRAPHS

Frontal View

Right view

Lower Arch

Retention Plan:
Fixed retainer in both upper and lower arches.
Treatment Duration:
Treatment initiated on: 09/08/2011
Appliance removed on: 15/04/2013
Active treatment duration: 20 months
Results achieved:
Posterior crossbite on right side corrected.
Alignment of upper and lower arches done.
Class III molar relationship on right side and class I molar
relationship on left side achieved.
Ideal overjet and overbite achieved.

Left View

Upper Arch

Critical appraisal:
Patients’ chief complaint was addressed. Pleasing smile
achieved. Posterior crossbite resolved. Due to congenitally
missing lower central incisor, canine relationship is not
achieved on right side. Maxillary midline shifted to right side.

CONCLUSION
In conclusion, there are severe skeletal discrepancies in early
and later stages of life arising due to nutritive and nonnutritive habits prolonged over a period of time. The
intervention of these skeletal discrepancies involves
significant cost burden on parents and psychological effect on
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the patients. Hence, parents have to be educated by general
dental practitioner about the condition and possible nonintervention techniques to overcome these habits at earliest
stages. The patients who have already been affected should be
treated based on the current guidelines, recommendations and
better cost-effective way of managing these discrepancies and
habits.
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Abstract: Successful root canal therapy requires a thorough knowledge of root and root canal morphology. It
is generally accepted that the most common form of the permanent maxillary first molar has three roots and
four canals. According to the endodontic literature, the C-shaped root canal is most frequently seen in the
mandibular second molar. The occurrence of C-shapes in maxillary first molars, however, has only been
described in a limited number of case reports. We hereby present a case of a maxillary first molar with a Cshaped canal configuration which was successfully treated endodontically.
Keywords: C-shape, maxillary first molar, root canal anatomy, root canal treatment.

I.

Introduction

Successful endodontic therapy depends on many factors and one of the most important steps in any
root canal treatment is canal preparation. Canal preparation determines the degree of control over the complete
elimination of root canal contents that is crucial to debridement of infection. Knowledge of the internal root
morphology is a complex and extremely important point for planning and performing endodontic therapy.
Several anatomic variations existing in the root canal system may contribute to the failure of root canal therapy
[1]. The literature describes various root canal morphotypes in maxillary molars. The most common finding is
the prevalence of two canals in the mesiobuccal root [2]. However, reports of C-shaped canals in the maxillary
first molar are very rare and there have been reports by few authors previously [1].
C-shaped canals may occur in mandibular first molars and maxillary molars but are most commonly
found in mandibular second molars [3].In 2002, De Moorconcluded that the probability of observing C-shaped
canals in maxillary first molars was as low as 0.091% [2]while in 2006, Cleghorn et al. reported C-shaped roots
and canals were found only in 0.12% of the maxillary first molars [4].The purpose of this report is to present an
unusual case of C- shaped canal in the buccal roots of a permanent first maxillary molar which was successfully
treated endodontically.

II.

Case Report

A healthy 28 year old female patient presented to the Department of Conservative Dentistry and
Endodontics, KLE VK Institute of Dental Sciences Belgaum, Karnataka, with the complaint of pain in the upper
right back tooth since one week which was continuous in nature. The past history revealed the patient had
undergone incomplete endodontic treatment a week back. On clinical examination, a temporary restoration was
seen in relation to the right maxillary first molar. The tooth was tender to percussion. Radiographic examination
of the tooth revealed a previously opened access cavity with a radiopaque restoration. The root canals were
unfilled. The roots showed a conical configuration. Thickening of the periodontal space was also seen (Fig.1).
Hence, the tooth was prepared for endodontic therapy.
The patients’ medical history was noncontributory. After local anesthesia, the temporary restoration
was removed and access preparation was modified. The pulp chamber was cleaned and rinsed with a 2.5%
sodium hypochlorite solution. The pulp chamber floor was then explored to locate the canal orifices, which had
not been explored. Three buccal orifices were seen i.e. 2 mesiobuccal and 1 distobuccal which were seen in
continuation with each other in a semi-colon configuration. One large palatal orifice was located(Fig 2).
The working length of each of the canals was estimated using an electronic apex locator (Raypex 5,
VDW Endodontic synergy, Germany) and then confirmed by a radiograph. The working length radiograph
showed 4 canals with the files in all the three buccal canals in the same root converging towards a single apical
foramen, (Fig 3) and a separate palatal single canal. Biomechanical preparation of the tooth was done by
sequential use of nickel-titanium ProTaper S1, SX shaping rotary file till F2 finishing file (Dentsply Maillefer,
Ballaigues, Switzerland). Brushing strokes were used in a circumferential manner to prepare all canal walls.
Root canals were irrigated with 3% sodium hypochlorite (Vishal Dentocare Pvt Ltd, Sarkhej, Ahmedabad) and
normal saline.
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A calcium hydroxide intracanal medicament was placed in the canals and the patient was re-called after one
week. In the next appointment, obturation was done using gutta percha and a zinc oxide eugenol sealer (Fig 4),
and the tooth was then restored with a composite resin (Filtek P60, 3M/ESPE) (Fig 5)

III.

Discussion

The variability of the root canal system of multirooted teeth represents a challenge to both endodontic
diagnosis and treatment. The preoperative awareness of potential anatomic variations is essential for the success
of the endodontic treatment [2]. Case reports of variations in the number of root canals of maxillary first molars
have been published [5, 6]. C-shaped canals, which are considered as one such variation may also be present in
maxillary first molars. C-shaped canals were first documented in the endodontic literature by Cooke & Cox
(1979) [3]. The failure of fusion of Hertwig’s epithelial sheath on the lingual or buccal root surface is the most
lucid explanation for the formation of the C-shaped canal configuration. [1, 7]Failure of the Hertwig’s epithelial
sheath to fuse on the buccal side will result in the formation of a lingual groove, and failure to fuse on the
lingual would result in a buccal groove. Hence, this fusion is not uniform and a thin interradicular ribbon
connects the two roots together [7].
The main anatomical feature of C-shaped canals is the presence of a fin or web connecting the
individual root canals. Roots containing a C-shaped canal often have a conical or square configuration [3]. The
C-shaped canal configuration shows an ethnic predilection. It has frequently been reported in countries
belonging to the Asian continent [7].According to De Moor (2002) the probability of observing a C-shaped
canal in a maxillary first molar was as low as 0.091% [3], indicating that this type of anomaly is a rare
occurrence in the maxillary first molar.A limited number of reports have been described with the existence of Cshaped canals in the maxillary first molars. These teeth provided examples of palatal and distobuccal canals
merging to form a C-shaped canal[3].
In the present case, there were three canals located in the buccal and one in the palatal aspect of the
pulp chamber. In the buccal root, the mesial and distal canals merged to form a C-shaped canal, which merged
towards a single foramina at the apex. The existence of a single, wide palatal root canal was evident.
The pulp chamber in teeth with C-shaped canals may be large in the occlusoapical dimension with a
low bifurcation. Alternatively, the canal can be calcified, disguising its C-shape. At the outset, several orifices
may be probed that link up on further instrumentation [1]. In a true C-shaped canal, it is possible to pass an
instrument from the mesial to the distal aspect without obstruction. In other configurations, discontinuous
dentine bridges impede such passage. If a file could not be passed through the isthmus of the pulpal floor during
clinical inspection, the practitioner might consider the root canal as being separated, but in the laboratory
analysis, these canals might merge just below the isthmus area [8].The extravagant use of small files and 5.25%
sodium hypochlorite solution and deeper penetration with small instruments using sonics or ultrasonics may
allow for better cleaning in fan-shaped areas and furcation canals of the C-shaped canal system [1].
The present case indicates that a good diagnosis with proper radiographic evaluation and a thorough
knowledge about the variations of root canal configurations areimportant for the success of endodontic
treatment. Though the occurrence of a C-shaped canal in a maxillary first molar is a rare occurrence the clinician
should not ignore the chances of its occurrence and treat the tooth with utmost care. Root canal morphology
should be examined during treatment taken from different horizontal angles. Recent imaging technologies and
the use of operating microscopes may be helpful in detecting variations of root canals.

IV.

Figures

Figure 1
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Figure 2

Figure 3

Figure 4

Figure 5
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V.

Conclusion

Although C-shaped root canal morphology is commonly reported in mandibular molars, the present
case has demonstrated this configuration in a maxillary first molar.
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Abstract:
The variations of the root canal anatomy along its root length present major challenges with
respect to thorough debridement and proper obturation. C-shaped root canal is one such
important anatomic variation which presents a thin fin or web connecting the root canals. It
is important for the dentist to have knowledge of its distribution in various teeth and
proceed with a thorough radiographic and clinical examination of the pulp chamber floor to
ensure better endodontic success.
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1. Introduction:
The basic principles of root canal
treatment are the eradication of root canal
irritants, obturation of the root canal
system, and preservation of the natural
dentition [1]. Knowledge of both normal
and abnormal anatomy of the root canal
system dictates the parameters for
execution of root canal therapy and can
directly affect the outcome of endodontic
treatment [2]. The variation of root canal
morphology, especially in multirooted
teeth, is a constant challenge for diagnosis
and successful endodontic therapy [3].
One of the important dental anatomic
variations is the “C” configuration of the
canal system. The C-shaped canal, which
was first documented in endodontic
literature by Cooke and Cox in 1979, is so
named for the cross-sectional morphology
of the root and root canal. Instead of
having several discrete orifices, the pulp
chamber of the C-shaped canal is a single
ribbon-shaped orifice with a 180° arc (or
more), which, in mandibular molars, starts
at the mesiolingual line angle and sweeps
around the buccal to end at the distal
aspect of the pulp chamber [4].
Once recognized, the C-shaped canal
provides a challenge with respect to
debridement and obturation, especially
because it is unclear whether the C-shaped
orifice found on the floor of the pulp
chamber actually continues to the apical
third of the root [4,5]. Because of the great
challenges presented in the management of
C-shaped canal system, this review will
address its etiology, classification,
diagnosis, and treatment.
2. Etiology
Typically, C-shaped canal configuration is
found in the teeth with fusion of the roots
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either on its buccal or lingual aspect [6]. It
is speculated that this anatomy is caused
by the failure of the Hertwig’s epithelial
root sheath to fuse on the lingual or buccal
root surface. However, this canal
configuration may also be formed by
coalescence because of deposition of the
cementum with time [7].
3. Classification
3.1 Melton’s classification:
Melton et al [8] in 1991 proposed the
following classification of C-shaped canals
based on their cross-sectional shape:
1. Category I: continuous C-shaped canal
running from the pulp chamber to the apex
defines a C-shaped outline without any
separation (i.e., C1 in Fig. 1).
2. Category II: the semicolon-shaped (;)
orifice in which dentine separates a main
C-shaped canal from one mesial distinct
canal (i.e., C2 in Fig. 1).
3. Category III: refers to those with two or
more discrete and separate canals.
Subdivision I: C-shaped orifice in the
coronal third that divides into two or more
discrete and separate canals that join
apically; subdivision II: C-shaped orifice
in the coronal third that divides into two or
more discrete and separate canals in the
midroot to the apex; and subdivision III,
C-shaped orifice that divides into two or
more discrete and separate canals in the
coronal third to the apex (i.e., C3 in Fig.
1).
The root canal shape may vary along the
length of the root & therefore appearance
of the canal orifice may not be a good
predictor of the actual canal anatomy.
Melton’s classification was not elaborate
enough in describing these variations.
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(anatomic

continue on their own pathway to the apex
(figure 4 b).

As in Melton’s classification, there has
been no clear description of the difference
between category II and III, Fan et al [9] in
2004 modified Melton’s classification into
following categories:

3. Type III: conical or square root with a
vague, radiolucent longitudinal line
separating the root into distal and mesial
parts. There was a mesial and a distal
canal; one canal curved to and
superimposed on this radiolucent line
when running toward the apex, and the
other canal appeared to continue on its
own pathway to the apex (figure 4 c).

3.2 Fan’s classification
classification)

Category I: the shape is an uninterrupted
“C” with no separation (figure 1 a).
Category II: the canal shape resembles a
semicolon resulting from a discontinuation
of the “C” outline (figure 1 b), but either
angle α or β should be no less than 60°
(figure 2)
Category III: two or three separate canals
(figure 1 c and d) are present and both
angles, α and β, are less than 60° (figure
3).
Category IV: only one round or oval canal
is found (figure 1 e).
Category V: no canal lumen can be
observed, usually seen near the apex
(figure 1 f).
3.3 Fan’s Classification (Radiographic
Classification)
Fan et al [10] classified C-shaped roots
according to their radiographic appearance
into three types:
1. Type I: conical or square root with a
vague, radiolucent longitudinal line
separating the root into distal and mesial
parts. There was a mesial and a distal canal
that merged into one before exiting at the
apical foramen (foramina) (figure 4 a).
2. Type II: conical or square root with a
vague, radiolucent longitudinal line
separating the root into distal and mesial
parts. There was a mesial and a distal
canal, and the two canals appeared to

4. Incidence:
C-shaped canal system is most commonly
found in mandibular second molars but
may also occur in maxillary molars and
other
mandibular
molars
and
[4,10,11,12,13,14]
premolars too
. Studies on
mandibular second molars have shown a
high incidence of C-shaped roots and
canals (10%-31.5%) [15]. There is
significant ethnic variation as well in the
incidence of C-shaped molars. Reported
prevalence
includes:
2.7-8%
for
Americans, 13% for mixed Asian
population, 31.5% for Chinese and 44.5%
for Korean population [16]. It has thus been
established that this particular anatomy is
more frequent in Asians than in other
racial groups. When present on one side, a
C-shaped canal may be found in the
contralateral tooth in over 70% of
individuals [15].
5. Diagnosis:
The variation in morphology of C-shaped
canal system is unusual and hence can lead
to difficulties during treatment. Therefore
proper diagnosis before treatment is
extremely important.
5.1 Clinical diagnosis:
Clinical recognition of C-shaped canals is
based on specific anatomy of pulp
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chamber, difficult to control bleeding
because of anastomosis, large pulp
chamber in occluso-apical dimension with
deep lying bifurcation [12]. C-shaped canal
system exhibit features like fused roots, a
longitudinal groove on the lingual or
buccal surfaces of the root, and at least one
cross-section of the canal belongs to the
C1, C2, or C3 configuration. Alternatively,
the canal can be calcified, disguising its Cshape [9]. At the outset, several orifices
may be probed that link up on further
instrumentation [4].
5.2 Radiographic diagnosis:
Cooke and Cox [4] stated that it was
impossible to diagnose C-shaped canals on
the preoperative radiograph, but in the
study of Haddad et al [17] almost all
preoperative radiographs showed common
characteristics.
These
characteristics
formed a typical image that allowed
prediction of the existence of this anatomic
condition. In fact, most radiographs
revealed radicular fusion or proximity, a
large distal canal, a narrow mesial canal,
and a blurred image of a third canal in
between. Radiographs taken while probing
the root canal system reveal two
characteristics: instruments tend to
converge at the apex; instruments appear
clinically and radiographically to perforate
the furcation [18]. Alternatively, advanced
radiographic techniques like cone-beam
computed tomography would aid in proper
diagnosis.
6. Endodontic management:
In C-shaped canal system, presence of a
high incidence of transverse anastomoses,
lateral canals, and apical deltas makes it
difficult to clean and seal the root canal
system. Because of its challenging
morphology, the C-shaped canal anatomy
would increase the difficulty in root canal
therapy and may account for the frequent
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occurrence of endodontic failures [19].
Therefore conventional root canal
treatment techniques have been modified
to manage teeth with C-shaped root canal
system.
6.1 Root canal cleaning and shaping:
The access cavity for teeth with a Cshaped root canal system varies
considerably and depends on the pulp
morphology of the specific tooth.
Fiberoptic transillumination can enhance
variant canal anatomy identification [20].
Also, the increased visibility afforded with
the use of surgical operating microscopes
would make identification of C-shaped
canal system even more obvious [21,22].
The mesiobuccal, mesiolingual and distal
canal spaces can be prepared normally.
However, the isthmus should not be
prepared with larger than ISO no. 25 files;
otherwise, strip perforation is likely to
occur. Extravagant use of small files and
copious irrigation is a key to thorough
debridement of narrow canal isthmuses.
The ribbon canal space is frequently
eccentric to the lingual side of the Cshaped radicular dentin. An anticurvature
filing method in the coronal third of the
canal is needed to prevent perforation [15].
6.2 Obturation:
Obturation of C-shaped canals may require
technique modifications. The mesiobuccal,
mesiolingual and distal canal spaces can
be prepared and obturated as standard
canals. However, sealing the buccal
isthmus is difficult if lateral condensation
is the only method used. Because this
isthmus may not be prepared with a
sufficient flare to permit deep placement
of the spreader. Therefore, application of
thermoplasticized gutta-percha is more
appropriate since it can easily flow into the
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canal intricacies. In addition, proper
placement of sealer with ultrasonic
endodontic files is critical, regardless of
the choice of obturation technique [20,21,23].
6.3 Post placement:
If post is to be placed, use of only the
distal canal should be considered. Proper
post-canal
adaptation
and
stress
distribution is more likely to result in the
tubular distal canal. Placement of posts or
antirotational pins in the mesiolingual and
mesiobuccal areas of C-shaped root invites
perforation. Also, post width should be
minimized and it should be remembered
that there is a higher risk of root
perforation at the thinner lingual walls of
C-shaped canals during shaping and post
space preparation procedures [20].
7. Conclusion:
C-shape configuration is known to present
a complex canal anatomy where it is easy
to retain residual pulp tissue, bacteria, and
dentin
debris,
thus
requiring
supplementary effort to accomplish a
successful treatment. Newer diagnostic
methods like cone-beam computed
tomography shall be considered to aid in
accurate diagnosis. Furthermore, root
canal instrumentation using ultrasonics
followed by thermoplasticised obturation
would increase the predictability of root
canal treatment in C-shaped canal systems.
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Figure 1: Classification of C-shaped canal configuration

Figure 2: Measurement of angles for the C2 canal. Angle β is more than 60°. A and B Ends of one canal cross-section; C and D - ends of the other canal cross-section; M middle point of line AD; α - angle between line AM and line BM; β - angle between line
CM and line DM.
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Figure 3: Measurement of angles for the C3 canal. Both angle α and angle β are less than
60°. A and B - Ends of one canal cross-section; C and D - ends of another canal crosssection; M, middle point of line AD; α - angle between line AM and line BM; β - angle
between line CM and line DM.

Figure 4: Radiographic types. (A) Type I, (B) type II, and (C) type III
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Introduction: The waste generated during health care procedures carries higher potential for infection and injury than
other type of waste. Inadequate knowledge about handling heath care waste may have serious health consequences
and impact on environment as well. The objective was to access knowledge and attitude of dental students of two
institutes of Belgaum city regarding biomedical waste management.
Materials and methods: this was a cross-sectional study. The study was conducted among the students of two institutes of Belgaum city.
Survey form was composed of 14 self administered questions based on knowledge and attitude dental students regarding biomedical waste
management .The resulting data was coded and statistical analysis was done.
Results: Regarding the awareness of biomedical waste management 33.3% of students from KLE College were not aware of safe management of
biomedical waste. Regarding the disposal of waste 56.4% of KLE and 43.6 % MMDC students believe that biomedical waste should be disposed
in corporation bins. Regarding Amalgam disposal 58.1%KLE and 41.9% MMDC students believe that amalgam should not be disposed in the
sink and bins. 49.1% KLE and 50.9%MMDC students believe that amalgam should be disposed in photographic fixer solution. 59.3% KLE interns
agree needle burner should be used for disposal of sharp wastes 83.3% of MMDC students believe that common bin should be used for disposal
of sharp wastes. 56.2% of KLE and 43.8%MMDC students disagree that safe management of waste is a responsibility of practioner. 46.8%KLE and
43.2%MMDC students have knowledge about the Tendency of cross infection if biomedical waste is not handled properly.
Conclusion: It was concluded that not all the students were aware of safe management of biomedical waste. Further training should be included
in their curriculum for safe management of biomedical waste and legal issues related to this topic.
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Introduction
In the persuasion of the aim of reducing health problems, eliminating
potential risks, and treating sick people, healthcare services inevitably
create waste which itself may be hazardous to health. The waste produced in the course of healthcare activities carries a higher potential
for infection and injury than any other type of waste. Inadequate and
inappropriate knowledge of handling of healthcare waste may have
serious health consequences and a significant impact on the environment as well.1
Dental practices generate large amounts of waste such as cotton,
plastic, latex, glass and other materials, most of which may be contaminated with body fluids. Dental practices also produce small
amount of other types of waste, such as mercury, silver amalgam and
various chemical solvents.2
Increase in the amount of biomedical waste generated in dental
practice has led to increased incidence of nosocomial infections and
environmental pollution. Recently documented cases concerning
transmission of hepatitis B, herpes and other infectious diseases between dental patients and dental personnel, together with the public
concern over human immune-deficiency virus transmission have led
to close examination of infection control policies employed in dental
practices.3
Another major concern in our field is management and disposal of
mercury. The release of amalgam particles into dental office wastewater or in solid waste is an important concern as these particles
could then be released into the environment.4Accordingly, dental
clinics are playing a major role in mercury discharge.5,6 If the manipulation of amalgam and its waste products are not strictly regulated,
it could be responsible for environmental pollution as well as occupational exposure.7,8
So it is the duty of every occupier of a hospital or clinic generating
biomedical waste to take necessary steps to ensure that such waste
is handled without any adverse effect to the human health or environment. Dental health-care setups are found to generate both infectious and hazardous waste, so it is the time for us to get oriented,
sensitized, and trained to manage health-care wastes scientifically.9

Methodology
The questionnaire was designed to obtain the information about the
knowledge of 100 consenting students from KLE V.K. Institute of Dental Sciences and Maratha Mandal’s Nathojirao G. Halgekar Institute of
Dental Sciences & Research Centre .The students were asked to indicate their views on waste management policy,practice and their attitude related to the issue. The questionnaire was self administered and
close ended. The questionnaire was pilot tested on small group of students who were requested to complete it and to indicate if any question is unclear. The authenticity is pretested on a sample of dental
students in the same institute to ascertain the practicability, cogency
and redemption of responses.
Questionnaire elicits information on demography, perception on
disposal of biomedical wastes generated during dental practice and
method of disposal of mercury. Participation is voluntary and non
participation in the survey does not affect the results of the study. After modification of few questions the final version of questionnaire is
prepared and is distributed among students.
Questionnaire consists of three parts. First part includes socio-demographic data (name, age, gender, name of the university). Second
part includes 10 questions to assess the knowledge about biomedical
waste disposal and management used in dental operatory. Third part
consists of 4 questions to assess the perceived attitude of students for
biomedical waste management protocols.
Knowledge responses (Yes, No, Do not know) and attitude responses (strongly agree, agree, disagree) are obtained from questionnaire.
Confidentiality regarding identity of participants was maintained by
giving codes to the questionnaire sheet .All data management and
analysis were carried out using Microsoft excel sheet.
Results:
COLLEGENAME N

Mean

Std.
Std. Error
Deviation Mean

TOTALSCORES 1

36 50.1944 3.99871

.66645

2

34 53.5294 4.31513

.74004
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A survey was conducted among 100 students from KLE V.K. Institute
of Dental Sciences(KLE) and Maratha Mandal’s Nathojirao G. Halgekar
Institute of Dental Sciences & Research Centre(MMDC), out of which
70% of students have responded. Regarding the awareness of biomedical waste management 33.3% of students from KLE College were
not aware of safe management of biomedical waste. 100 %students
from both the institutes agree that color coding and waste segregation before disposal is necessary.
Regarding the disposal of waste 56.4% of KLE and 43.6 % MMDC
students believe that biomedical waste should be disposed in corporation bins. 66.8% of respondents from KLE and 33.3% of MMDC
reported that authorised waste collection was done by bio management Waste agencies.
Regarding Amalgam disposal 58.1%KLE and 41.9% MMDC students
believe that amalgam should not be disposed in the sink and bins.
49.1% KLE and 50.9%MMDC students believe that amalgam should
be disposed in photographic fixer solution. Whereas 32.1% KLE and
67.9% MMDC student said that proper recycling method should be
followed for amalgam disposal.
In present study majority of students were aware of knowledge about
colour coding of container, sharp waste disposal and contaminated and out dated medicines. Knowledge about the colour coding of
containers and waste segregation is an important pivotal point.59.3%
KLE students agree needle burner should be used for disposal of
sharp wastes 83.3% of MMDC students believe that common bin
should be used for disposal of sharp wastes.
Students from both the institutes are not aware of legal issues involved in the management of biomedical waste. 56.2% of KLE and
43.8%MMDC students disagree that safe management of waste is
a responsibility of practioner. 46.8%KLE and 43.2%MMDC students
have knowledge about the Tendency of cross infection if biomedical
waste is not handled properly. The students strongly agree that infections like Hepatitis and HIV can spread if proper waste disposal measures are not practiced.
Discussion:
Poor waste management practices pose huge risk for the health of
public, patients and professionals and contribute to environmental
degradation.US medical waste tracking system found that dentist
generate only 3% of total medical waste.Govt of India under it’s
gazetted notification from ministry of environment and forests informed that no biomedical waste should be disposed in public bins
which in turn may harm waste collectors if they are not appropriately protected.
The study was conducted on predesigned and pretested questionnaire, a cross-sectional study design was selected as similar design
was selected in other studies. According to our study most of students from both the institutes were aware of safe management of biomedical waste.100% of students from both the institutes were aware
that color coding and segregation is required before disposal of biomedical waste.
Safe management of dental health care waste has been agreed to
be an issue by half of the students from both institutes.56.4% of
KLE and 43.6 % MMDC students believe that biomedical waste
should be disposed in corporation bins . 66.6% of KLE and 33.3%
of MMDC students believed that biomedical waste should be managed by authorised waste agencies. Whereas in the study conducted by Sudhaker et al about 33.4% handle it over to certified
agencies.

the excess silver amalgam into common bin which is similar to the
study conducted by Sudhakar and Chandrashekar and Al-Khatib et
al.11,12
Concern about mercury entering the municipal sewage lines are
proven, ADA recommends intra office recapture systems i.e. separators with filters, mercury plating approaches ,ion exchange technology to limit the amount of mercury that enters the sewage. Majority
of MMDC students believe that proper recycling of amalgam waste
should be done.
In present study when students were asked about color coding for
different categories of biomedical waste, only 33% students were
aware of the color coding given for disposal of sharp needles and
50% for outdated medicine. 40% of students are not aware of color
coding given for disposal of gloves ,50% students about cotton and
blood contaminated wastes. Contaminated sharp instruments must
also should be considered to constitute special hazard, 59.3% KLE students believe that needle burner should be used for safe disposal of
needles while 83.3% of MMDC students said that needles should be
disposed in the bins. But in a study conducted by E. T. Treasure and
P. Treasure in New Zealand, only 24.4% dispose of it by throwing into
common bin.
56.2% of KLE and 43.8%MMDC of the students from both institutes
are not aware of legal issues related to biomedical waste management. While in a study conducted by Sudhakar et al in Bangalore
and Kishore et al in New Delhi, only 57% and 36%, respectively, were
aware of the biomedical waste management and handling law in India.10,11
Safe management of dental health care waste is an issue that requires
team work from both dentists and government. 56.2% of KLE and
43.8%MMDC students disagree that safe management of waste is a
responsibility of practioner. Knowledge about the potential spread of
contagious diseases such as Hepatitis B and HIV if safe management
of biomedical waste is not done. 46.8%KLE and 43.2%MMDC students
have knowledge about the Tendency of cross infection if biomedical
waste is not handled properly.
The validity and reliability of questionnaire-based surveys can be
influenced by design, question content, analysis, and response
rates. The advantages of using a questionnaire as a data collecting
method was to quickly and inexpensive response from the respondents.9
Conclusion:
Within the limitation of this study it can be concluded that not all
the students were aware of the risks they were exposed to and
only half of them were aware of safe disposal of biomedical waste.
In addition to this students were not aware of recycling of waste
and legal issues concerned with safe disposal of biomedical waste.
Strict implementation of biomedical waste management rules is a
need of the hour, it should be made compulsory for health care institutes to get their students to be trained from accredited centres
and training should not be one time activity but should be continuous process. It is a time that medical,paramedical and dental education give due importance to this vital issue, for proper management biomedical waste.

Almost 100% of students from both the institutes were aware of
health hazard associated with the mercury. The health risk is clearly
greater for members of dental office than the patients.ADA specifications recommended storing scrap amalgam from restorative
procedures under water ,glycerine or spent X-ray fixer solution in
tightly capped jar.58.1%KLE and 41.9% MMDC students believe
that amalgam should not be disposed in the sink and bins. 49.1%
KLE and 50.9%MMDC students believe that amalgam should be disposed in photographic fixer solution. In survey done by Sudhakar
and Chandrashekar in which only 40.6% of the dentists get rid of

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS X 218

Volume-4, Issue-9, Sept-2015 • ISSN No 2277 - 8160

REFERENCES

1. Mathur V, Dwivedi S, Hassan M A, Misra R P. Knowledge, attitude, and practices about biomedical waste management among healthcare
personnel: A cross-sectional study. | | 2. Khandelwal V,Khandelwal S, Thakur S J. Health care waste disposal among private dentist in an Indian
city: it’s time to act. Int J Infect Control 2013, v9:i2 | | | 3. GR Ogden, M Bahrami, V Sivarajasingam, G Phillips. Dental students’ knowledge and
compliance in cross infection control procedures at a UK dental hospital. Oral Dis 1997; 3: 25-30. | | 4. A. Jokstad and P. L. Fan, “Amalgam waste management,” International
Dental Journal, vol. 56, no. 3, pp. 147–153, 2006. | | | 5. D. Arenholt-Bindslev, “Dental amalgam—environmental aspects,” Advances in Dental Research, vol. 6, pp. 125–130, 1992.
| | 6. A. Shraim, A. Alsuhaimi, and J. T. Al-Thakafy, “Dental clinics: a point pollution source, not only of mercury but also of other amalgam constituents,” Chemosphere, vol. 84,
no. 8, pp. 1133–1139, 2011. | | 7. Z. K. Charania and N. A. Ingle, “Awareness and practices of dental care waste management among dental practitioners in Chennai city,” Journal
of Contemporary Dentistry, vol. 1, pp. 15–21, 2011. | | | | 8. P. Hörsted-Bindslev, “Amalgam toxicity—environmental and occupational hazards,” Journal of Dentistry, vol. 32, no.
5, pp. 359–365, 2004. | | 9. Singh D R et al. Mercury and Other Biomedical Waste Management Practices among Dental Practitioners in India. Bio Med Research International
Volume 2014 (2014). | | 10. J. Kishore, P. Goel, B. Sagar, and T. K. Joshi, “Awareness about biomedical waste Management and infection control among dentists of a teaching
hospital in New Delhi, India.,” Indian Journal of Dental Research, vol. 11, no. 4, pp. 157–161, 2000. | | 11. V. Sudhakar and J. Chandrashekar, “Dental health care waste disposal
among | Private dental practices in Bangalore City, India,” International Dental Journal, vol. 58, no. 1, pp. 51–54, 2008. | | 12 .I. A. Al-Khatib, M. Monou, S. A. Mosleh, M. M. Al-Subu,
D. Kassinos.“Dental | solid and hazardous waste management and safety practices in developing | countries: Nablus district, Palestine,” Waste Management and Research, vol. 28,
| no.5, pp.436–444, 2010. |

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS X 219

Case Report

[Downloaded free from http://www.jidonline.com on Tuesday, May 14, 2019, IP: 157.49.222.6]

Reattachment of fractured fragment with
pin‑point pulp exposure in a mature tooth with
partial pulpotomy using white mineral trioxide
aggregate
Nikhil M. Jambagi, Sonal B. Joshi
Department of Conservative Dentistry and Endodontics, KLE VK Institute of Dental Sciences, Belgaum, Karnataka,
India

Address for correspondence: Dr. Nikhil M. Jambagi, E‑mail: nikhiljambagi@yahoo.com

ABSTRACT
Complicated crown fractures involving direct pulp exposure are not viewed as a hopeless situation for pulp survival in mature
teeth. The vitality of a healthy pulp can be preserved after traumatic exposure with predictable outcomes with the use of
appropriate biomimetic materials. Hence, this case report highlights the reattachment of fractured fragment with pin‑point
pulp exposure in a mature tooth with partial pulpotomy using white mineral trioxide aggregate with 18 months follow‑up.

CLINICAL RELEVANCE TO INTERDISCIPLINARY DENTISTRY
•
•
•

Case reported to trauma, dealt in oral surgery
Case restored by an endodontist
Case managed by prosthodontists for further evaluation.

Key words: Mature tooth, partial pulpotomy, white mineral trioxide aggregate
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INTRODUCTION

raumatic dental injuries occur with great
frequency in preschool, school‑age children,
and young adults. Crown fractures in anterior teeth
are more commonly reported 33% of adults.[1]
These fractures could be categorized as enamel
fractur es, uncomplicated fractur es involving
enamel‑dentin or complicated fractures involving
enamel, dentin and pulp or crown‑root fractures
which could be uncomplicated, and not involving
pulp or complicated with pulpal involvement.[1]
The choice of treatment for a complicated fracture
depends mainly on the patients’ age. The extent of
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fracture and fracture pattern, defining the amount of tooth
structure remaining, pulpal and periodontal involvement,
and occlusion also influence the treatment plan.
The vitality of a healthy pulp can be preserved after
traumatic exposure with predictable outcomes with
the use of appropriate biomimetic materials.[2]
This case report describes the reattachment of
fractured fragment with pin‑point pulp exposure in
a mature tooth with partial pulpotomy using white
mineral trioxide aggregate (W MTA).

CASE REPORT
A 23‑year‑old male patient reported to dental college
with a crown fracture in the upper front right region
of the jaw [Figure 1] after slipping in the bathroom 2
h prior. The patient had brought the tooth fragment
wrapped in a tissue to the dental clinic. This was
immediately disinfected with   chlorhexidine (Periex,
DENTAIDS, India) and placed in saline (sodium
chloride 0.9% w/v, Marck, India).
79
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The patient had some discomfort and sensitivity to both
cold and hot with respect to the tooth.
A comprehensive history was taken to rule out any other
injury. The patient’s medical history was noncontributory.
Extraoral examination revealed no significant findings.
Intraoral examination revealed horizontal fracture of an
upper lateral incisor with exposed of pulp measuring 1 mm
in diameter with slight oozing of blood and the fracture
line running labial to palatal direction subgingivally. The
tooth was slightly rotated distally and showed no mobility.
There were no signs of soft tissue lacerations and evidence
of alveolar bone fracture.
Radiographic findings revealed complete root development
with no periapical changes or root fractures associated with
the tooth.
On examination, the fragment revealed a clean fracture
line with fragmentation of edges. On approximation of
the fragment with the tooth margins fitted well and no
space was present between the tooth and the fragment.
The fragment was immediately replaced in saline
solution (sodium chloride 0.9% w/v, Marck).
After thorough examination, treatment options were
presented to the patient including endodontic treatment
with postcore and crown, endodontic treatment with
reattachment of the tooth fragment, and reattachment of
the tooth fragment with vital pulp therapy. The limitation
of each was explained to the patient. After weighing pros
and cons, prognosis and cost factor, the patient decided
to opt for more conservative line of treatment of fragment
reattachment with vital pulp therapy.
The patient was injected with local infiltration of 2%
lidocaine (LOX 2%, Neon Lab Ltd., India) without
vasoconstrictor. The area was carefully irrigated with
chlorhexidine (Periex, Dend Aids, India).
A sterile   round diamond bur (Dia burs, Mani, India) at
high speed with water as coolant was used to remove
2 mm of the exposed pulp from the pulp chamber.
A cotton pellet with 3% sodium hypochlorite was pressed
gently against the pulp. After complete hemostasis
was confirmed, W MTA (angelus) was mixed as per
manufacturer’s instructions and placed into the prepared
chamber and allowed to set for 15 min, after checking
for the initial set, type II glass ionomer cement (GC Gold
Label, Glass Ionomer, India) was used as interappointment
temporization, as the reattachment could not be done on
the same appointment due to time constraint.

expose the subgingival margins of the fractured tooth
and to provide adequate isolation of the operative field
for bonding of the tooth fragment.
Prior to raising the flap, internal dentin grooves prepared
on the fragment and the tooth. The tooth and the fragment
were acid etched (Eco Etch, Ivocla Vivadent, India) for 15 s,
after which it was rinsed and completely dried. Two coats
of bonding agent (3M™ ESPE™ Adper™ Single Bond
Plus, USA) were applied and excessive was removed by
air drying for 5 s.
Flowable composite of   A2 (Tetric N Flow, Ivoclar Vivadent,
India) shade was applied onto the fragment and the tooth.
The fragment is brought in approximation to the tooth and
after verification of the fit it was light cured for 30 s on
each side. Excess of the composite was removed using
a  finishing bur (Shofu, USA). The flaps were approximated
and sutured. Any occlusal discrepancy and was checked
with articulating paper and high points reduced and the
patient was recalled after a week.
In the next visit after the removal of sutures, the tooth, and
the periodontal tissues were evaluated. External chamfer
was prepared along the fracture line and restored with
A2 shade nanohybrid composite (Tetric N Ceram, Ivoclar
Vivadent, USA). After removing excess, the composite
was finished and polished using polishing  disks and
strips (Super Snap, Shofu, USA).
The patient was recalled after 1 month, pulp vitality tests
using electric pulp testing (Electric Pulp Vitality Tester,
Parkell, France) and cold tests (Endo Frost Roeko, Coltene,
Germany) were performed, and the results showed vitality
was maintained similar to the adjacent teeth.
An 18 months follows up, showed no clinical symptoms
and the vitalities were well maintained. In addition,
radiographic examination showed no pathological
changes. The crowns were functionally and esthetically
acceptable.

DISCUSSION
Complicated crown fractures involving direct pulp
exposure are not viewed as a hopeless situation for pulp
survival in developing teeth. If the complicated fractures
occur in an adult with fully formed root, the treatment
plan includes a practical approach of endodontic treatment
followed by prosthetic crown or endodontic treatment
followed by reattachment of the fragment.

The patient was recalled after a week, periodontal surgery
was scheduled to raise a mucoperiosteal flap palatally to

In a long‑term observation, teeth with mature apices
with complicated crown fractures treated with Cvek’s
partial pulpotomy technique by de Blanco demonstrated
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success.[2] Clinical and histological findings of exposed pulp
tissue of the same study confirmed that partial pulpotomy
is a permanent treatment in both mature and immature
teeth.[2] The advantage of partial pulpotomy is that the
vitality of the tooth is maintained, cell rich coronal pulp
tissue is preserved, which necessitates better healing and
physiologic positioning of dentin in coronal area, natural
color and translucency of the tooth is preserved, it is
possible to perform pulp sensitivity tests, the pulp is not
deprived of continued physiologic dentin production in
the crown and at the cervical area of the tooth; and it is a
relatively simple procedure.[1]

line running labial to palatal direction subgingivally. This
was a favorable fracture as the fragment was supported
by the tooth from forces in palatal direction decreasing
chances of debonding.
The time elapsed between the exposed pulp, in this case is
120 min, which had a very good chance of survival; hence,
partial pulpotomy procedure was planned out.[3] Cvek
demonstrated that pulpotomy procedure can be done
even after several days after pulpal exposure.[3] A golden
rule is to proceed as soon as possible.[1] However according
to Ingle, after 48 h chances of maintaining a healthy pulp
decrease due to direct bacterial contamination which
could lead to zone of inflammation progressing apically.[3]

In the present case, the fracture occurred in an adult
with a fully formed root. The availability of the fragment
in a single mass, its close approximation to the tooth
without any discrepancy, minimal time lapse, and patients
willingness indicated reattachment of the fragment with
vital pulp therapy similar to the fracture treated in young
patients with open apex.

1–2 mm of exposed pulp tissue was amputated as the
inflammatory changes are superficial and only that part
of pulp tissue affected.
In this case, W MTA was used as direct pulp capping
material, which is biocompatible, has antibacterial
properties, better adaptation to adjacent dentin which
prevents bacterial micro leakage, and ability to induce
the release of bioactive dentin matrix proteins which
initiates the formation of hard tissue bridges.[1] Hard tissue
formation in W MTA does not create zone of necrosis unlike
calcium hydroxide when it comes in contact with the pulp;
hence, further damage to pulp is avoided in W MTA.[1]

The severity of the accident plays an important role in the
capability of pulp healing. In the present case, the tooth
was located out of arch, therefore, prone to fracture. There
was no mobility associated with the tooth. Thus eliminating
the possibility of luxation injury to the tooth which would
have compromised the ability of the pulp to defend itself.
The direction of impact was in labial direction with fracture
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Figure 1: (a and b) Preoperative photograph of fractured lateral incisor. (c) Mineral trioxide aggregate placed followed by glass ionomer cement.
(d) Radiograph taken after mineral trioxide aggregate. (e) Tooth fragment. (f) Approximation of tooth fragment. (g) Full thickness mucoperiosteal flap
raised to expose the fracture line. (h) Fragment attached with flowable composite after etching and applying bonding agent. (i) Flaps approximated
and sutures placed. (j) One week follow‑up. (k) Finishing and polishing of composite. (l) One year follow‑up radiograph
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The fragment debonding occurs mostly because of
repeated trauma, nonphysiological use of the tooth,
or horizontal pulling of the tooth, therefore, the
patient was instructed to be careful and avoid lateral
movements.
Lise et al. have suggested the modification of both tooth
and fragment prior to bonding which increases the fracture
resistance up to 97%. These modifications such as dentin
groove, bevel, chamfer or over contour remove fractured
enamel prisms and retain prisms which are in a favorable
position for effective etching.[4] As the fit of the segment
had no discrepancy, internal dentin groove provided space
for resin composites which reinforced the reattachment.
An external chamfer was also incorporated in our case to
obtain an increase in adhesion area between the tooth
and fragment.[5]
The etch and rinse generation bonding agents were used
as they provided excellent means of reattaching the
fragment to remaining tooth. The raised intrasulcular flap
permitted adequate isolation of the operating field most
essential for bonding procedures. As the tooth fragment
was maintained in dry state for more than 1 h, it would
have lowered its bond strength but this was taken care
by placing the fragment in the saline.[4]
Dehydration of tooth fragment for prolonged periods can
cause undesirable esthetic problems.
However, this problem was avoided since the fragment
was hydrated at all times. An external chamfer and
composite restoration helped mask the fracture line that
was evident at 1 week recall visit.[4]
The vitality of the tooth was checked at 4 weeks, 3 and
6 months, and 1 year interval. The tooth showed similar
response as the adjacent tooth. The reattachment case

82

must be followed for 2 years with clinical examination,
vitality testing, periodontal probing, and radiographs.
It is important to consider the limitations of the reattachment
procedures of possible fragment debonding or refractures.

CONCLUSION
Even though there are only few documented cases, the
outcome of this treatment challenges some widely held
concepts. Long‑term prognosis of such case is uncertain
as a result of a lack of longitudinal studies comparing the
same fracture pattern and restorative techniques.[2]
This case report provides a conservative approach of
maintaining vitality in a mature tooth after traumatic
exposure of the pulp, maintaining the esthetics, function,
and health of the periodontal tissues.
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Abstract:
Aim: To determine bite force of complete denture against tooth supported overdenture
Objective: To measure bite force of complete denture opposing tooth supported overdenture using
gnathodynamometer at right maxillary first molar region .
Methodology: Five patients were selected on the basis of possession of a maxillary complete denture opposed
by tooth supported mandibular overdenture and on the ability to provide a relatively consistent bite force.
Bite force data were obtained by use of a specially constructed gnathodynamometer composed of a bite element
connected to a digital display.Selected patients were seated on a dental chair with head unsupported and
positioned so that the Frankfort horizontal plane would be parallel to the floor. The fork was placed parallel to
the arch so that biting end was positioned in the right maxillary first molar region and three consecutive
reading were taken.
Conclusion: To conclude we can exclaim which is backed by scientific results and assessment of our bite force
recorder to produce reliable bite force in complete denture opposing tooth supported overdenture.
Keywords: bite force, complete denture, masticatory efficiency, overdenture, tooth supported prostheses.

I.

Introduction

The craniomandibular function is determined by the complex and interrelated components comprising
the morphology and biomechanics of the muscles joints ,teeth and the neuromuscular system. Bite forces which
greatly differ in magnitude and direction result from different combinations of action of masticatory and
cooperative muscle.
Patients with complete dentures are generally satisfied but up to30% of the patients have complaints.
They suffer from a variety of problems with their dentures ,especially with regard to the lower denture ,such as
insufficient stability ,retention and pain during mastication .With time ,the resulting pain and difficulty may
increase during oral functions to an extent that proper nutritional intake and the patient’s ability to communicate
with ease and confidence are jeopardized. Psychosocial problems are the result of diminished attractive facial
appearance ,difficulties with speech and avoidance of social contacts.
For many years ,traditional complete denture designs have been modified to gain additional support
and stability from a few retained and suitably prepared natural teeth. Mericske-stern et al attested to the
effectiveness of such tooth supported complete dentures or overdentures as alternative to complete dentures
.Roots maintained under the denture base preserves the alveolar ridge ,provide sensory feedback and improve
the stability of the dentures.
Recently ,Morais et al reported that overdenture treatment with the use of implants has become popular
for edentulous elderly patients who are maladaptive to complete denture. Although the biologic basis of
implants installed in the bone is different from roots surrounded by a periodontal membrane ,but prosthetic
concept is similar .Tactile sensation for implant is reduced because of the absence of periodontal receptors.
However ,oral function with overdentures supported by roots or implants is comparable and it seems to differ
in bite force depend on the presence of a periodontal membrane .
The purpose of this study was to determine bite force in upper complete denture opposing a tooth
supported overdenture by using a bite force recorder which was designed and developed in the department to
determine efficiency and reliability of the equipment by conducting clinical test.
Source of data
The study was conducted at KLE VK Institute of Dental Sciences, Belgaum, in the department of
Prosthodontics. Five patients treated for tooth supported mandibular overdenture opposing maxillary complete
denture were selected.
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II.

Materials and method

Gynathodynamometer bite force recorder consists of a detailed state of the art apparatus carefully
selected and individually crafted using technical expertise Fig1.
It consisted of following components Fig 2
1.
Metallic fork consisting of sensor
2.
Electronic instrument .
3.
Digital display
Several dimensions /thickness of the fork were tried and the one with optimal springness and stiffness was
finally selected
Inclusion criteria
Patients in the age group of 45-50 years.
Upper complete denture opposing tooth supported mandibular Overdenture.
Abutments as canine and premolar.
Exclusion criteria
Patient in the age group less than 45 or more 50 years.
Overdenture opposing natural teeth or partially edentulous patients.
Implant supported or extension post tooth supported prosthesis.
Tmj related disorders.

III.

Methodology

The selected patient on the basis of possession of a maxillary complete denture opposed by tooth
supported overdenture Fig 4 and Fig 5. Rehabilitation was done respectively with the conventional upper
complete denture and lower abutments as canine and first premolar reduced to receive coping and overdenture
Fig 6.The patient were seated on a dental chair with head unsupported and positioned so that frankfort
horizontal plane would be parallel to the floor. The fork was placed parallel to the dental arch so that biting end
was positioned in the right maxillary first molar region
Bite force measurement
Bite force data were obtained by use of a specially constructed Gnathodynamometer. At the beginning
of the test each subject was asked to bite on the fork in the order to make familiar with the equipment and no
measurements made. Three consecutive recordings were taken and mean of the three recordings was taken as
maximum bite force in the molar region. Collected data was stastically analysed. This comparison showed
statistically significant at 5% level of significance
Table 1
First reading in
newtons(N)
2nd reading
3rd reading
Mean values

Patient 1
12

Patient 2
11

Patient 3
10

Patient 4
11

Patient 5
11.5

9
11
10.6

10
10
10.3

9.5
10.5
10

10.5
11
10.8

11
9
10.5

Graph : Comparison between mean differences in maximum biting forces control complete denture, tooth
supported overdenture and implant supported overdenture.
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IV.

Discussion

In the study five patients were selected on the basis of possession of a maxillary complete denture
opposed by a mandibular tooth supported overdenture. Each patient were subjected for the measurement.
Results of the study showed significant increase in maximum biting force in tooth supported overdenture
opposing complete denture when compared to values of conventional complete denture.
This can be explained as there is improved masticatory efficiency, support, stability more self
confidence, assurance and satisfaction with their prosthesis. The study is in accordance with study done by shah
comparison of tooth and implant supported, experienced greater biting force than tooth supported could be
explained patient with implant exhibit voluntary reflex which make their jaw close to a much greater extent than
tooth supported.
IB rosa et al the group of selected patient rehabilitated with upper and lower complete denture showed
the lowest masticatory efficiency than intermediate masticatory efficiency of upper complete denture opposing
lower overdenture.

V.

Conclusion

This study evinced that group of individuals rehabilitated with upper complete denture opposing tooth
supported overdenture showed greater values than lower baseline value of conventional complete denture and
higher value implant retained overdenture.
To conclude we can exclaim the study which is backed by scientific results and assessment of our bite
force recorder to produce reliable bite force in complete denture opposing tooth supported overdenture.
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Abstract:
Aim: Correlate and analyze the sagittal condylar guidance obtained by protrusive interocclusal records by
extraoral Gothic arch tracing and panoramic radiograph tracing in edentulous subjects.
Methodology: Sagittal condylar guidance was determined in 10 edentulous subjects by protrusive
interocclusal records using Gothic arch tracing transferred to Hanau TM Wide-Vue articulator(Whip Mix
Corporation) after facebow transfer (HANAU™ Spring Bow, Whip Mix Corporation,). Angle of sagittal
condylar guidance was determined in panoramic radiographs by joining the height of curvature of the glenoid
fossa and articular eminence which was then be related to constructed Frankfurt's horizontal plane.
Results and Conclusion: Correlation between the condylar guidance acquired using protrusive interocclusal
records and panoramic imaging for both right and left side was insignificant. The average values by the
interocclusal record method was 18.5° on the right side and 20° on the left side and by radiographic method
was 17° on the right side and 17.3° on the left side. Although, statistically the study failed to show the
correlation. But, clinically the obtained angles by both the methods are similar without much difference (1.5 R,
2.7 L).Gothic arch tracing gave quite similar readings as suggested by the radiographic landmarks and can be
continued as a successful clinical method.
Keywords: Edentulous subjects, Gothic arch tracing, Interocclusal records, Panoramic tracing, Saggital
condylar guidance

I.

Introduction

Successful prosthesis is made in harmony with the stomatognathic system. Most essential component
of stomatognathic system i.e condylar path inclination has to be understood, recorded and transferred precisely.
Purpose of protrusive jaw relation is to set condylar elements of articulator that will reproduce inclinations,
which are similar /comparable to that of patient's temporomandibular articulation 1].
Compared to clinical methods, radiographic measurement involves stable bony landmarks and can be
standardized.4 Literature indicates use of lateral cephalograms, pantomographs and tomographs for recording
condylar guidance. Studies have shown that radiographic methods can record condylar guidance more
accurately than other methods.3,4

II.

Materials And Method

The study was carried out in the Dept. of Prosthodontics, KLE V.K Institute of Dental Sciences,
Belgaum. 10 completely edentulous subjects with high well rounded class I ridges, sufficient inter-arch space,
class I ridge relation, and good neuromuscular coordination were randomly selected and written informed
consent was obtained. Patients with temporomandibular disorders, flabby ridges, any local
defect/lesion/deformity or disease, systemic debilitating disease, or musculoskeltal diseases were excluded.
Study was given clearance by the Institutional Ethical Review Committee.
Protrusive interocclusal records
All regular complete denture procedures were followed till tentative jaw relation, was mounted on
HanauTM Wide Vue articulator model 183 (Whip- Mix cooperation, USA) by facebow (HanauTM springbow,
Whip- Mix cooperation, USA ) transfer taking Fankfort horizontal plane as the reference plane. Hight tracers
were attached on the occlusal rims and extraoral Gothic arch tracing was performed. Interocclusal centric and
protrusive records were made by bite registration plaster (Kalabhai cooperation, India). Interocclusal records
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were transferred to the articulator centric was verified. Protrusive record was transferred on to the articulator and
sagittal condylar guidance was programmed by single operator for all cases. This angle of the sagittal condylar
guidance is recorded separately for right and the left side.
Panoramic tracing
Radiographic procedures were carried out in Department of Oral Radiology. Radiographs were made
by the single operator in the same radiographic unit (Kodak 8000c, France) with exposure factors of 90 kVp and
10 mA. The sagittal outlines of the left and right articular eminence and glenoid fossae were traced on a
transparent acetate tracing sheet .The left and right “orbitale” and “porion” were identified and the Frankfurt
horizontal plane was constructed by joining the two landmarks on each side.5 The most superior point on the
articular eminence and the most inferior point on the articular tubercle were identified and a second line to
represent the mean condylar path inclination was constructed by joining the two points.5 The angle formed by
the intersection of the two lines was determined to represent the angle of sagittal condylar inclination. This was
determined by the two operators and the average taken as the true value. (Fig 1, 2 )5
Statistical Analysis
Statistical analysis was carried out in SPSS 16 software (Statistical Package for the Social Sciences,
IBM Software Group, USA). Spearman-Rho's test was used to find the correlation between the sagittal condylar
guidance between left and right sides and between the two methods on each side.Cronbach's alpha was used to
identify the degree of reliability of the radiographic method.5
III.
Results
The sagittal condylar guidance determined by both methods for 10 subjects. (Table 1) summarizes the
range, mean, and standard deviation of condylar guidance values obtained using both the methods on the right
and left side.5 The mean difference between the condylar guidance values obtained using both methods was
1.5° for the right side and 2.7° for the left side, with the radiographic values being lower. 5 This difference
between the values was found to be insignificant between the two methods for the right side ( P = 0.109) and left
side ( P = 0.094), respectively(Table 2, 3). The study failed to show correlation between the condylar guidance
values of right and left sides in same subjects obtained using the protrusive interocclusal registration (Table 4 )
and also by the panoramic radiograph separately (Table 5 ). The inter-observer reliability in identification and
determination of condylar guidance by the panoramic radiographic method using Cronbach's alpha showed a
high degree of reliability with 0.922 on the right side and 0.911 on the left side, respectively. 5
Table 1 Descriptive Statistics
SIDE
right

left

N
gothic arch
10
radiograph
10
Valid N (listwise) 10
gothic arch
10
radiograph
10
Valid N (listwise) 10

Minimum
10
12

Maximu
m
Mean
25
18.50
25
17.00

Std. Deviation
4.116
3.432

15
15

25
30

4.082
4.739

20.00
17.30

Table 2 Correlation on right side by intraoral records and panoramic tracing
gothic arch R radiograph R
Spearman's rho
gothic arch R
Correlation Coefficient
1.000
.538
Sig. (2-tailed)
.
.109
N
10
10
radiograph R
Correlation Coefficient
.538
1.000
Sig. (2-tailed)
.109
.
N
10
10

Table 3 Correlation on left side by intraoral records and panoramic tracing
Spearman's rho

gothic arch L

radiograph L
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Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

gothic arch L
1.000
.
10
.557
.094
10
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radiograph L
.557
.094
10
1.000
.
10
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Table 4 Correlation between right and left side by intraoral records
Spearman's rho

gothic arch R

gothic arch L

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

gothic arch R
1.000
.
10
.457
.184
10

gothic arch L
.457
.184
10
1.000
.
10

Table 5 Correlation between right and left side by panoramic tracing
Spearman's rho

radiograph R

radiograph L

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

radiograph R
1.000
.
10
.584
.076
10

radiograph L
.584
.076
10
1.000
.
10

IV.
Discussion
In this study the average condylar guidance obtained by the interocclusal record method was 18.5° on
the right side and 20° on the left side and by radiographic method was 17° on the right side and 17.3° on the left
side. In support of these results el-Gheriani and Winstanley 6 and Zamacona et al. have reported significant
variation between the left and right condylar guidance values. This is because the right and left eminences
seldom have exactly the same slants, contours, and declivities. 7 In contrast to this a bilateral symmetry of the
right and left sagittal condylar guidance angle:31° on both sides has also been reported using protrusive
interocclusal records in a study by Donegan SJ, Christensen LV.8
Correlation between the condylar guidance acquired using protrusive interocclusal records and
panoramic images for both right (P 0.109) and left sides (P 0.094) was observed which is insignificant. Brewka 9
in 1981 stated that radiographic methods and clinical methods are in disagreement. Christensen and Slabbert4 in
a 1978 review have stated that "no radiographically determined sagittal condylar guidance angle coincided with
that obtained with the use of intra-oral records.”
Krishna D. Prasad, Namrata Shah and Chethan Hegde stated that Considering the inaccuracies of the
interocclusal record technique with inherent errors of up to 30°; the radiographic method(panaromic) may have
clinical relevance.5 This difference may be attributed to the choice of dentulous subjects in their study , 6 mm
protrusion in the tracer method while edge to edge position was used in wax bite method, the inconsistency of
interocclusal record methods, i.e regardless of the material used, sagittal condylar angle changes with the degree
of protrusion,10 and that intra-oral record represents only one point along the condylar path.8 Limitations of the
radiographic method in edentulous patients are panoramic distortion, problem head and reference plane
orientation, change in beam direction due to positioning errors that leads difficulty in distinguishing the articular
eminence outline from the zygomatic arch. And articular eminence inclination in the radiographic image
represents the mean sagittal condylar path inclination. This may be different from the guiding inclination with
approximately 4-6 mm of protrusion.4
Considering the radiographic, clinical limitations the obtained angles by both the methods are similar
without much difference (1.5 R, 2.7 L). Gothic arch tracing gave quite similar readings as suggested by the
radiographic landmarks and can be continued to be used as a successful clinical method. But for the definite
correlation for the clinical implication of orthopantomogram for obtaining the condylar guidance for edentulous
subject further research is needed.
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Abstract
To lead healthy and active life, human beings need a broad range of nutrients. The
nutrients required for diﬀerent physiological age groups can be derived only from a
well-balanced diet. One of the major challenges for the success of health sciences in the
present scenario is increasing elderly population in the society. Nutritional deficiency,
particularly of proteins is very common in elderly people. Over 60% of elderly people
are malnourished, and there are many causes for this malnutrition and it is not always
easy to diﬀerentiate the age-related from the pathological. We always need to remind
the phrase that “it is of great importance to add life to years and not years to life.” Here is
article reviewing the basics of nutrition in elderly people and the role of prosthodontist
in the same.
Keywords: Diet counseling, geriatrics, healthy, nutrition, prosthodontist, recommended dietary
allowance

Introduction

Nutritional Needs of the Elderly

Nutrition is the basic human need and a prerequisite for healthy
life. A well proportionate diet is essential from the beginning
stages of life for complete growth, development and maintenance
of normal body functioning, physical activity, and health.[1]
The three basic prerequisites to sustain life are air, water, and
food. Human being is supposed to consume air, water, and food
in pure and naturally occurring condition. However, assuming
air and water are being consumed in pure form, food is the basic
requisite for healthy life, which is in control of human being but still
the one most neglected. The overall improvement in the economy
at the macro level among Indian population has not resulted in
the anticipated levels of improvement in the nutritional condition
mainly because of ignorance. Insuﬃcient and imbalanced intake of
nutrients are the major food issues of concern.[1]
One of the major challenges in the field of health sciences
is the increasing number of geriatric population in the society.
Furthermore, it is expected that by 2050, 20% of the total
geriatric population of the world would be in India.[2] Nutritional
deficiencies particularly concerning protein is very common
in elderly. Over 60% of elderly people are malnourished, and
many causes may be traced for this malnutrition and it is not
always easy to diﬀerentiate the age-related factors from the
pathological.[3] We need always to remember the phrase that “it
is of great importance to add life to years and not years to life.”[2]

Nutrition in geriatrics needs a special attention considering
factors that aﬀect the nutritional status of an aging individual.
Physiological changes that occur with age, like body composition
(annual decline in lean body mass of 1-2% and decline in
extracellular water) reduced and impaired organ function
therapeutic drugs aﬀect nutritional status of elderly people.
Apart from these, emotional problems, insuﬃcient funds,
inability to shop and food preparation problems, adherence to
specific diet, alcohol, above all the individuals’ taste play a more
important role for the selection of food than does the availability
of nutrients.[4]
In Indian diets main sources of energy mainly plant foodbased are carbohydrates, fat, a protein considered to be
macronutrients. Other nutrients are vitamins and minerals,
which are considered as micronutrients. Only a well-balanced
diet can provide required nutrients for diﬀerent physiological
groups.[1]
Water

Water accounts for 70% of total weight of the human body.
Water accounts for a main constituent of human blood and other
body fluids. A normal healthy person will require eight glasses
(2 L) of water daily. During the hot spell and when undertaking a
vigorous physical activity, the requirement of water increases as a
1
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a greater extent. Daily requirement of protein is 0.8 g/kg body
weight (60 g for males and 55 g for females per day).[1]

significant amount of water is lost from the body through sweat.
Portable water should be free of bacteria, viruses, parasites,
and chemical substances. Boiling for 10-15 min is a satisfactory
method of purifying the water. Tablets containing 0.5 g of
chlorine can disinfect 20 L of water.[1]

Fat

The maximum amount of fat that can be consumed in the
diet should not exceed 30% E (about 60 g visible fat/day).
Fat intake if exceeds 35% E may increase the risk of dietrelated non-communicable diseases and should be avoided.
However, daily fat intake in the diet can be between 20% E and
30% E (20-40 g/day). Low-fat milk and dairy foods should be
consumed. Processed, premixed, ready to eat and fast foods
should be avoided. Beef and mutton should be consumed
moderately. The use of butter/ghee should be limited. Intake of
saturated fat and cholesterol should be restricted. Excess intake
of these would result in obesity, diabetes, cardiovascular disease,
and cancer. Use palm oil, sesame, rice bran, or cottonseed oils as
they have higher thermal stability. For bakery items use coconut
oil, palm oil, palm kernel oil, or their blends/solid fractions.[1]

Energy

The body needs energy to maintain body temperature, metabolic
activities, physical work, and growth. The main source of energy
in the Indian diet is carbohydrates, which are derived largely from
cereals. Cereals make 80% of our diet and provide 50-80% of
energy intake. Elderly men need 46 kcal/kg/day (average 2730
kcal/kg/day). Elderly women need 41 kcal/kg/day (average
2230 kcal/kg/day).[1]
Carbohydrates

Carbohydrates provide energy of 4 kcal/g [Table 1]. Glucose
and fructose are simple carbohydrates found in vegetables,
fruits, and honey; whereas sucrose is found in sugar and
milk contains lactose. While the starches in cereals, pulses,
millets, root vegetables, and glycogen in animal food are
the complex polysaccharides. The elderly consume a large
proportion of their calories as carbohydrates, possibly at
the expense of other nutrients like protein, because of their
low cost, ability to be stored without refrigeration and ease
of preparation. Denture patients preferring soft foods high
in simple sugars and fat should be advised the importance
of complex carbohydrates. The fiber component of complex
carbohydrates promotes bowel function, lowers glycemic
response, reduces serum cholesterol and prevents diverticular
disease. Most of the fruits and vegetables (except potatoes,
watermelon, sweet corn) whole grains, beans, lentils are low
glycemic index foods.[1]

Dietary fiber

Dietary fiber is the remnants of the edible part of plants and is
similar to carbohydrates. Dietary fiber is impervious to digestion
and absorption in the human small intestine. Polysaccharides,
oligosaccharides, lignin, and similar plant products constitute
dietary fiber. The dietary fiber exhibits one or more of either laxation
(fecal bulking and softening; increased frequency; regularity),
blood cholesterol attenuation, blood glucose attenuation. Animal
foods do not contain fiber. Cereals, seeds, beans, many fruits and
vegetables, bran and whole grain are sources of fiber. In Indian
scenario, fiber deficiency is rare as it is consumed adequately in
daily Indian foods. However, a minimal intake of 20-35 g fiber is
recommended for long-term good health.[1]
Minerals

Proteins

Minerals are calorie free and essential nutrients, which regulate
many biological functions. Minerals such as iron, zinc, and
copper aids in collagen formation, wound healing, and regulate
inflammation.[5]

Dietary proteins should provide eight essential amino acids in
a proper proportion and in suﬃcient quantities to synthesize
tissue proteins of the body. Particularly egg protein is used as a
standard protein against which other proteins can be considered.
Vegetable proteins such as cereals, legumes, and vegetables are
of poor quality in comparison to animal proteins. In general,
lysine is deficient in cereal proteins and pulses or legume proteins
deficient in methionine. However, when both cereal and pulses
(legumes) are consumed in the diet in proper proportions, the
proteins from these two sources will supplement each other and
overcome each other’s inadequacies in lysine or methionine to

Calcium and phosphorous

The average needs of calcium over 60 years is 1500 mg daily,
and of phosphorous 1 g/day. Elemental Ca: P ratio of 1:1 has
to be maintained. Sources include milk and milk products,
egg, meat, fish, millet ragi, green leafy vegetables. Milk is a rich
source of bioavailable calcium. Milk fat serves as a vehicle for
vitamins A, D, and E. Those who need to be on less fat diet can
ingest skimmed milk. Milk is the single source of vitamin B12
in pure vegetarians. Milk is the rich content of riboflavin. To
attain protection from disease-causing agents only boiled or
pasteurized milk should be ingested. Osteoporosis is the most
common disease aﬀecting aging person and postmenopausal
women resulting from calcium deficiency.[1] Iron, zinc, sodium,
magnesium, and potassium [Table 2].

Table 1: Amount of energy derived from various macronutrients[1]
Protein

4 kcal/g

Fat

9 kcal/g

Carbohydrate

4 kcal/g

Dietary
fiber

2
kcal/g

2
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Natural fruit juices provide energy, vitamins and minerals
such as potassium and calcium. Fruit juices are potassium rich
and are ideal for hypertension. Synthetic drinks do not contain
nutrients. Tea and coﬀee although relieve mental and muscular
fatigue should be avoided at least 1-h before and after meals due
to the presence of tannin that interfere with absorption of iron.
Coﬀee is known to increase the blood pressure and abnormalities
in a heartbeat, excess tea, and coﬀee is harmful to health as they
contain caﬀeine. Decaﬀeinated coﬀee and tea can be consumed
which are available in the market.[6]

Vitamins

These are essential organic and calorie free molecules necessary
for human body. They are further classified as fat-soluble and
water soluble vitamins [Table 3].[5]
As a person grows older, he becomes less active physiologically
and thus need lesser calories to sustain their weights. Oil intake
should not exceed 20 g. Avoid uses of ghee, butter, and coconut
oil. Elderly require protein-rich foods such as pulses, egg-white,
toned milk, and foods rich in calcium, fiber, and micronutrients.
Other than pulses and cereals, elderly need minimal 200300 ml of milk and milk products daily, and 400 g of fruits and
vegetables for fiber, antioxidants, and micronutrients. Eggs and
flesh foods improve the diet quality. The diet should be properly
cooked, less salty, spicy, and soft. Food should be consumed in
smaller quantities at regular intervals and suﬃcient water to be
consumed to prevent dehydration hyponatremia.[6]

Role of Prosthodontist
Teeth are not a prerequisite in healthy individuals for proper
digestion. However, edentulous subjects with poor masticatory
function consume more medications than those with better
masticatory function for their digestive problems. The impaired
masticatory function may lead to adhesion to a specific diet and
an unbalanced diet in elderly individuals. Apart from masticatory
eﬃciency several other oral conditions such as painful mucosal
disorders, oral dryness may also lead to nutritional problems.[3]
Adequate nutrition plays a vital role in maintaining the
health of aging oral tissues which in turn is going to influence
the prognosis of the prosthesis.[8] An adequate dentition either
natural or artificial is not always essential for suﬃcient food
intake for maintaining balanced nutrition in normal health,
but is necessary to support extra demands of illness and aging.
Prosthodontist is in a strategic position to evaluate and correct
nutritional deficiencies that promote premature aging of oral

Food Preparation
Fermentation and germination (sprouting) are common
Indian food practices, which definitely enhance digestibility
and increase nutrients such as vitamin C and B-complex.
Washing of food grains such as rice and pulses repeatedly
will lead to loss of minerals and vitamins. Cutting vegetables
into smaller pieces will uncover a greater surface area to the
atmosphere, leading to loss of nutrients like vitamins due to
oxidation. Cut vegetables should not be soaked for a longer
time in the water, as water-soluble minerals and vitamins will
get dissolved. Boiling being the most common method of
cooking, will lead to loss of heat-susceptible and water-soluble
vitamins, vitamins B-complex, and C. Water should not be used
in excess while cooking rice. Shallow frying consumes a smaller
quantity of oils than deep frying. Avoid repeated heating of oils.
Repeatedly heated oils should not to be mixed with fresh oil.
Microwave does not cook uniformly, and harmful bacteria can
enter into the body, avoid large amounts and big pieces in the
microwave oven or else mix the food in between for uniform
heating or cooking.[6]

Table 3: Recommended daily allowance and sources of vitamins[1]
Vitamin
Thiamine

Niacin

Table 2: Recommended daily allowance and sources of
micronutrients[1]
Micronutrient
Magnesium

Daily requirement
540-1000 mg/day

Sources
Animal products, legumes, and
cereals

Sodium

1100-3300 mg/day

Salt and other natural foods

Potassium

1875-5625 mg/day

Cereals, pulses, fruits and
vegetables nuts, and oilseed

0.84 mg/day

Plant foods legumes and
dried fruits meat, fish, and
poultry products

Iron

Zinc

9-11 mg/day

Flesh foods, liver, fish and
milk, all food grains, pulses,
and nuts

3

Daily requirement Sources
1 mg/day
Whole grain cereals, nuts, legumes,
green leafy vegetables, organ meats,
pork, liver, and eggs
6.5-7.2 mg/day

Foods of animal origin

Riboflavin

1.2 mg/day

Flesh foods, poultry, dairy products,
legumes, nuts, and green leafy
vegetables

Pyridoxine

2 mg/day

Folic acid

200 μg/day

Leafy vegetables, fruits and yeasts,
cereals, and pulses

Vitamin B12

2.4 μg/day

Liver, meat, egg, and milk are
good sources

Vitamin C

40 mg/day

Fresh amla, citrus fruits, guava,
banana, and certain vegetables
like tomatoes

Vitamin A

600 mg/day

Fruits and vegetables green or deep
yellow/orange in color, like green
leafy vegetables, carrots, tomatoes,
sweet potatoes, papaya, mango, etc.

Vitamin D

5 μg/day

Sun exposure, fortified dairy
products

Meat, fish, poultry, pulses, nuts,
and wheat

Geriatric nutrition

Benakatti, et al.

knowledge of diet and nutrition and guiding our patients during
our long and repeated appointments. This way, prosthodontist
can bang a correct balance between profession and their
responsibility toward society at a large and attain professional
happiness.[2] The concluding principle is that proper nutrition
is an important aid in preventive medicine in geriatric people in
which the practicing prosthodontist can play a vital role.

tissues by providing a functional prosthesis. A prosthodontist
needs to understand aging patient and his requirements provide
prosthetic treatment to meet his demands and helping him
toward optimal health and a happier life.
The quality of denture wearing patient can definitely be
improved by diet counseling. Creating nutrition awareness and
referral to physician or dietitian when required is of utmost
importance. A careful screening, diet evaluation and regular
follow-ups will help to identify nutritional risk and deal with it.
The objective of diet counseling was to correct the imbalance in
nutrition that interfere with the body, as well as oral health.[7]
Older people with dry mouth are likely to prefer foods that
are high in fats, oils, and sugars due to ease of chewing and
swallowing. Older people with altered taste and smell may
consume more sugars as a way of making food palatable. Some
people may not consume some foods that are good sources of
dietary fiber due to problems with their teeth or dentures. For
those with dry mouth, encourage frequent sipping of nonsugared, low acidic drinks such as water. The intake of sugarcontaining medications should be limited. Ask the doctor for
alternatives for the person in your care. Prepare chopped up
vegetables or mashed vegetables for them. Avoid giving them
stringy foods. Provide small bite-sized portions of fruit.
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Conclusion
The geriatric population being a very important asset for our
society, their experience and guidance in real life is indispensable.
As a prosthodontist, if we think what we can give back to
the society? One of the answers could be obtaining detailed
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ABSTRACT
This article states that the ability to alter the tooth form and color without conventional crown preparation gives this
ultra thin resin retained ceramics an excellent esthetic appearance. Porcelain laminate veneers (Plvs) conserve healthy
tooth structure and have an obvious advantage. The discolored tooth with multiple restorations was esthetically
corrected with the placement of porcelain laminate veneer. Proper case selection is important in obtaining a natural
result when treating the dentition with laminate veneers. Patients have accepted the concept of a long-lasting, minimally
invasive procedure that favors the preservation of tooth structure. If a patient is already naturally protrusive or has a
bulky dentition, a no-preparation or minimally invasive preparation may have undesirable results. The ideal scenario is
when a minimal change in shade is required and the teeth are slightly lingually inclined. In the present case, the patient
had multiple restorations in single tooth and was slightly lingually inclined compared to the adjacent teeth. The patient
benefits from the minimal or no-preparation veneers when treated in combination with shade change and labial
restoration.
KEYWORDS: Veneers, Minimal preparation, Esthetics
ceramic restorations in the anterior dentition. He
AAA
described a technique for making porcelain restorations
INTRODUCTION
for fractured incisors without operative interference. The
The popularity of Porcelain laminate veneers (PLV) has
ceramic block was baked in the laboratory on a 24increased since its introduction in the early 1980s because
karat-gold matrix cast. A resin was bonded to the silaneof the conservative nature of the technique. Laminate
treated porcelain block and etched enamel. In view of
venners are popular in recent times because of altering
current techniques, it is obvious that Rochette's approach
tooth form and color without conventional crown
was visionary. Porcelain veneers bonded to etched
preparations which requires extensive tooth reduction,
enamel evolved from this technique
and
became
hence veneer preparation significantly reduce the
popular
in
Europe
through
the
works
of
Touati
et al.4
periodontal and pulpal jeopardy often associated with
The success of porcelain laminates is not achieved
crown procedures while offering excellent esthetic
1
through the use of so-called high-technology or advanced
appearance.
materials but simply by associating two traditional
Dentistry has experienced a dramatic increase in the use
materials, ie, hybrid composite resins and porcelain.
of porcelain veneers for esthetics restoration in color
stability, wear resistance and life like appearance. PLV’s
NEW CLASSIFICATION OF
has many advantages over ceramic crowns, such has
INDICATIONS FOR PORCELAIN
minimal tooth reduction, less involvement of surface area
VENEERS 5
of the tooth and better control of shade for superior
esthetics. Many of the problems associated with the use
of acrylic and composite resins may be avoided by the
TYPE I TEETH RESISTANT TO BLEACHING:
use of laminate porcelain veneers.2,3

HISTORIC PERSPECTIVE
It is Dr. Charles Pincus who first used temporary thin
veneers to enhance actors appearances for close-ups in
the movie industry in the 1930s. Bonded ceramic coverage of anterior teeth was only described in the early
1980s, integrating the adhesion principles developed
earlier by Buonocore and Bowen, but it was Rochette
in France who, in 1975, first proposed the use of bonded

Type IA
Type IB
TYPE II
Type HA
Type JIB
Type IIC
TYPE III
Type IIIA
Type IIIB
Type IIIC

Tetracycline discoloration of degrees III and IV
No response to external or internal bleaching
MAJOR MORPHOLOGIC MODIFICATIONS:
Conoid teeth
Diastemata and interdental triangles to be closed
Augmentation of incisal length and prominence
EXTENSIVE RESTORATION (ADULTS):
Extensive coronal fracture
Extensive loss of enamel by erosion and wear
Generalized congenital and acquired malformations
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aCASE PRESENTATION
A 21-year-old female patient presented with a chief
complaint regarding the esthetics of her maxillary
anterior teeth. Maxillary right central incisor exhibited
significant multiple discolored restorations and was
slightly lingually inclined compared to the adjacent
teeth(fig 1&2). After a complete clinical examination
using digital photographs, radiographs, and examination
for dental disease a conservative treatment plan was
developed. The radiograph revealed the tooth was vital
and was not root canal treated. Under spectrum of
indications, it was of a type I, which is resistant to
bleaching and hence with less tooth reduction porcelain
laminate veneers was planned. This treatment modality
was presented to the patient and, once informed consent
was obtained, treatment commenced.

Fig: 1pre-treatment facial view

CASE REPORT

and then with a medium Soft-Lex disc. This disc was also
used to smooth all sharp line angles. The finished
prepared tooth were cleansed thoroughly with water(fig
3). The Impression was made with putty wash impression
technique using light body silicone material. No
provisionals were placed. Desensitizer was applied to a
prepared tooth to reduce postoperative sensitivity.
BASIC LABORATORY TECHNIQUE 6
Porcelain-laminate veneers can be fabricated by the
lab¬oratory in one of the four ways: platinum foil
backing, refrac¬tory models, direct castings, or CADCAM machining.
Platinum Foil Backing: This method can also be used to
construct the all-porcelain crown. Refractory Models:
The use of refractory models is the most commonly used
method of porcelain laminate veneer fabrication. The
restoration is fired directly on a refractory die. This
eliminates the platinum layer but makes repeated fir¬ings
difficult once the laminate veneer has been removed from
the die. Direct Castings: Cast ceramic restorations are
fabri¬cated using the "lost wax" technique. CAD/CAM
Machining: Ceramic restorations can be manufactured
either in the dental office or in the lab¬oratory. A model
or video image of the preparation is re¬quired, and the
restoration always requires modification of the surface
porcelain to obtain proper color esthetics. Here, in this
case, a refractory model was made over which the
restoration is directly fired on a refractory die.
INSERTION AND FINISHING
After fabrication of porcelain veneers(fig 4), they were
placed onto the master model, and the marginal integrity
was evaluated. The right central incisor was isolated, and
acid etched with 35% phosphoric acid. When the acidetching is complete, a bonding agent was applied. This
was thinned and dried thoroughly. The inner surface of
veneer was etched with 10% Hydrofluoric acid and
silanized to obtain effective bonding. Dual cure Relyx
resin cement was placed into veneer and the veneer was
carefully seated into position. Great care was taken when
handling and seating them because of fragile nature of an
extremely thin veneer. Digital pressure was used to seat
veneer. When seated fully, veneer was light cured for 60
seconds. Residual cured cement was trimmed with a
periodontal scaler(fig 5,6).

Fig:2 Discolored tooth

A minimal-veneer preparation was performed with a
Brasseler 8856 Fine Round End Taper 30 micron bur at
the cervical area to provide a finishing line for the
laboratory technician to create space for a smooth
gingival emergence profile. The incisal preparation
involved smoothing of rough edges extending onto the
lingual. The facial margins were placed approximately at
the gingival level. The interproximal facial embrasure
was deepened to accommodate the veneer contact point.
Contact with adjacent tooth was not removed, incisal
edges were rolled and smoothed with the diamond bur
Fig: 3 Tooth prepared to receive PLV
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CASE REPORT

hence there is no need to fabricate temporary veneers,
thereby reducing patient chair time.
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Fig: 5 Cemented PLV on max CI

Fig: 6 post-treatment facial view

CONCLUSION
Traditionally, the composite restoration has been the
preferred treatment option in the above case. With recent
advancement of minimal-preparation veneers, a longerlasting and more durable result can be provided than with
the composite restoration. Porcelain laminate veneers
offers a virtually stain-free surface, permanent high luster
and polish, and greater incisal edge strength, which is far
greater than the microhybrid composites.7 The tooth
preparation for laminate veneers is very minimal and
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ABSTRACT

Maxillary carcinoma treatment often involves the surgical removal of all or part of the maxilla. This resection is
often accompanied by dysfunction and disfigurement affecting the speech, esthetics, deglutition and mastication of
the patient. The surgical treatment involves reconstruction of the region of the oral cavity from which the tumour is removed at the same time
of the resection. The immediate surgical obturator is a proven treatment option in such situations. This article describes a simple chairside
technique to fabricate a surgical obturator which replicates the patient's original teeth and palatal tissue forms using silicone putty index.
Replication of the patient's original tooth colour, size and shape in the surgical obturator helps overcome the immense postsurgical psychological trauma the patient undergoes. This maxillofacial prosthesis devoid of occlusal contact helps restore phonetics, esthetics, mastication,
better provision for soft diet, minimizes scar contracture and aids in soft tissue support during the healing phase; thereby impacting patient’s
postsurgical quality of life.

INTRODUCTION
Maxillary cancer treatment involves the surgical removal of
whole or part of the maxilla, leaving the patient with a defect
that compromises the integrity and function of the oral cavity.
(Shambharkar VI et al 2011) The prostheses needed to repair
this defect are termed as maxillary obturator. An obturator (Latin: obturare, to stop up) is a disc or plate, natural or artificial,
which closes an opening or defect in the maxilla as a result of
a cleft palate or partial or total removal of the maxilla for a tumour mass. (Chalian VA et al 1971)
The maxillofacial prosthodontist, as an integral part of the multidisciplinary team aids in the rehabilitation of the maxillectomy
patient by fabricating and placing a surgical obturator. But this
is challenging due to the absence of normal hard and soft tissue.
Successful obturator depends on the volume of the defect, and
the positioning of remaining hard and soft tissues to be used to
retain, stabilize, and support the prosthesis. (Watson RM & Gray
BJ 1985)
Surgical obturator for patient requiring maxillectomy offers distinct advantages regarding immediate rehabilitation of facial
contours, speech, and swallowing. (Huryn JM & Piro JD. 1989)
Patient motivation can be best achieved by replicating the exact
anatomical tooth form of the patient to improve esthetics and
function.
This article describes a chairside technique wherein the patients
original tooth morphology, contours and alignment are replicated in the surgical obturator by obtaining a putty index made
from patient’s preoperative stone casts; which can be carried out
by a technician or clinician within a few hours.
CASE REPORT
A 21 year-old male reported to the outpatient department of
dental college with a chief complaint of recurrent mild intraoral

palatal swelling in the premolar-molar region of right maxilla.
Intraoral periapical radiographic examination revealed periapical radiolucency in relation to right maxillary first and second
premolar which was endodontically treated 2 months ago, followed by an apicectomy. The soft tissue swelling was 3x5 cm in
dimension. An excisional biopsy was performed which revealed
adenoid cystic carcinoma of the right maxilla.
A partial maxillectomy was planned followed by restoration of
the defect with surgical obturator prosthesis. The patient’s intraoral hard and soft tissue contours were planned to be replicated in the surgical obturator using a silicone putty index.
Technique for Fabrication of Surgical Obturator:
• An impression of the maxillary and mandibular arches of
the patient are made using irreversible hydrocolloid (Tropicalgin, Zhermack). The casts are obtained using type III dental stone.
• The maxillary cast is duplicated using reversible hydrocolloid duplicating material (Wirogel M). The area to be surgically resected is outlined on the duplicated cast (Figure 1).
• The marked area is then hollowed out on the duplicated
cast using a rotary cast trimmer.
• The occlusion on the resected site is planned to be restored.
For this purpose a silicone putty impression material (Aquasil soft putty/regular set, Dentsply) is adapted over the
teeth and adjoining hard tissues on the preoperative stone
cast to obtain an index replicating the patients original
teeth size, shape, form and alignment (Figure 2).
• Tooth moulding powder, (DPI) (shade -A) simulating patients tooth colour is selected. Self-curing monomer and
polymer is mixed in the ratio of 1:2 by volume in a glass
bowl until all the polymer particles are thoroughly wetted
and a homogenous mix is obtained. This mix is then poured
into the imprint of teeth in the silicone putty index to obtain an acrylic teeth template. After complete polymerizaIJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH
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tion, the acrylic teeth template is retrieved and checked
for any voids and nodules. The acrylic teeth template is
trimmed using acrylic stone trimmers and sand papered
with emery paper ( fine grit No.270). The acrylic teeth template is polished using a woollen buff and polishing cake.
The trimmed cast is coated with a layer of separating medium (cold mould seal) and allowed to dry. Auto polymerizing
pink acrylic resin is mixed and adapted over the trimmed
cast. The acrylic teeth template is then placed over the pink
acrylic resin and adapted to produce proper hard and soft
tissue contours. It is aligned 1 mm short of the patient’s occlusal plane so as to avoid any deleterious force acting on
the surgical site leading to its impaired healing. The prosthesis is then placed in a hot water bath at 600 Celsius at 30 psi
pressure for 15 minutes, to prevent residual polymerization
and the prosthesis is then carefully removed from the cast.
Two holes are placed in the anterior and posterior ends of
the obturator using a round bur; which is designed to act as
retentive holes for circumferential wiring.
Excess flash from the acrylic resin on the facial flange is
trimmed, finished and polished.
The obturator is disinfected using 2% gluteraldheyde (Cidex)
solution 2 hours prior to surgery. Following surgery minor
adjustments are carried out to fully seat the prosthesis in
position. Further retention is achieved by circum-wiring the
anterior and posterior holes in the obturator to their adjacent natural teeth (Figure 3). The patient is instructed about
maintenance of the surgical obturator and reviewed after a
week for further treatment.

•

•
•
•

DISCUSSION
Effective obturation of a partial maxillectomy defect presents
a challenge for the maxillofacial prosthodontist. A literature
search revealed various techniques to fabricate a surgical obturator (Shambharkar VI et al 2011, Farias A et al 2013, Singh M
et al 2013, Patil PG, & Parkhedkar RD, 2009, Jadhav P et al 2011,
Naveen BH et al 2011, Singla V et al 2014). This article describes
a simpler technique to replicate the patient’s original tooth morphology, contours and alignment in the surgical obturator using
silicone putty impression material; which has better dimensional
accuracy.

Research Paper

FIGURE 1: Planned resected area marked using a colour
pencil. (Red circle represents the intraoral lesion).

FIGURE 2: Putty index adapted to the cast.

The acrylic teeth template was positioned 1 mm above the
patient’s occlusal plane on the resected side to promote faster healing of the surgical site. Stability of the obturator was
achieved by the circumferential wiring to the adjacent natural
teeth. This surgical obturator allowed the patient to take nourishment without a nasogastric tube, thus enabling the patient to
speak normally. It prevented nasal regurgitation hence preventing any respiratory tract infections. The surgical obturator minimized the scar contracture and disfigurement which created a
positive effect on the patient’s psychology. Hence this technique
describes a cost-effective, less time consuming and easy alternative in fabrication of surgical obturator.
FIGURE 3: Postsurgical obturator positioned in place.
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ABSTRACT
.
Avulsion and luxation account for up to 16% of all traumatic injuries in the permanent dentition and 7.2% of injuries in the
primary dentition. A range of treatment options are available that can help conserve the tooth after a traumatic episode. There
are occasions where loss of the traumatized tooth is inevitable with special regard to avulsion injuries, replantation of teeth
having doubtful long-term prognosis. Following the traumatic loss of an anterior tooth it is important that an immediate
replacement is provided in order to avoid aesthetic, masticatory and phonetic difficulties and to maintain the edentulous space
to avoid arch length discrepancy. The loss of an anterior tooth in a child or young adults may present a difficult prosthetic
problem. This problem can be managed in several ways. This article reports utilization of the avulsed tooth as an immediate
provisional restoration.
Keywords: Avulsion, natural tooth pontic, immediate provisional restoration.

INTRODUCTION
Dentists are seldom faced with the complex aesthetic situation of having an anterior missing tooth because of
trauma, advanced periodontal disease, root resorption or failed endodontic therapy.1 The options available for a
good aesthetic temporary prosthesis are limited, however a permanent alternative, may be planned after
adequate tissue healing, such as a cast partial denture. Acrylic removable partial dentures placed immediately
after the tooth extraction are bulky and sometimes, uncomfortable to the patient and may delay the wound
healing. Prefabricated artificial denture teeth, bonded to the adjacent teeth as a pontic, can pose greater
challenges with regard to matching size, colour and shape and often require considerable adjustment to achieve
an adequate appearance. Thus, the use of a natural tooth as a pontic offers the benefits of being the right colour,
shape and size. Moreover, an added benefit of using his or her own natural tooth has a positive psychological
value to the patient. Thus, when the tooth crown is in good condition, it can be easily bonded temporarily to the
adjacent teeth using light cured restorative material.
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CASE REPORT
A 21 year old male patient reported with a chief complaint of a dislodged tooth. The maxillary permanent left
central incisor had been avulsed one day prior (Fig. 1). The trauma took place in a playground, when the patient
was playing cricket, when the ball came and hit his mouth. The patient remained conscious and there was no
history of bleeding from the mouth, nose and lips after the injury. However, the patient complained of a slight
amount of swelling of the upper lip for few hours. The patient failed to report to the dental clinic for 1 day after
the injury and neither did he store the tooth in any storage medium. On extra oral examination, no soft tissue
injury, asymmetry of the head and neck region, or cervical lymphadenopathy was observed. No soft tissue
injury was observed on intraoral examination. The alveolar socket of the avulsed maxillary permanent left
central incisor appeared intact (Fig.2). Intraoral periapical radiograph of the area showed no remaining tooth
particles or debris in the socket. No injury to the adjacent teeth was found (Fig.3). On examination of the
avulsed tooth the crown and root appeared intact with no visible signs of damage. Root completion of the tooth
had taken place (Fig.4).As the extraoral time of the avulsed tooth was about 24 hours, the decision was made to
avoid replanting the tooth. As the patient’s main concern was with aesthetics, the option of using the avulsed
natural tooth crown, as part of a fixed prosthesis, was proposed. On patient’s approval, the planned treatment
was initiated. The avulsed natural tooth was rinsed in normal saline, and the tooth was sectioned at the level of
the cemento-enamel junction in a horizontal plane, with the help of an abrasive disk under constant irrigation.
Complete extirpation of the pulp was done from the cervical area. The crown portion was then contoured with a
flame-shaped airotor bur. The entire pulp chamber was etched using 37% phosphoric acid, followed by rinsing
for 15 seconds. An acetone-based single bottle adhesive (Prime and Bond NT, Dentsply, Konstanz, Germany)
was applied to the etched surface in accordance with manufacturers recommendations. Thereafter a hybrid resin
composite material (Z100, 3M ESPE, St. Paul, MN) was placed in increments and light cured for 40 seconds.
The tooth was then held in its anatomical position in the mouth in passive contact with the socket, and checked
for appropriateness of size and occlusion. With the help of a straight fissure airotor bur a square box of 11.5mm was prepared on the mesial and distal proximal areas, in the middle third of the palatal surface of the
prepared crown, not extending to the labial surface (Fig.5), and the palatal surfaces of the adjacent teeth were
roughened to about 0.5-1mm to provide space for the composite material, ensuring it would not interfere with
the patient’s occlusion. The crown was then placed in its desired position with the help of a tweezer. The tooth
was then fixed in position with the adjacent tooth, with light curing composite resin (Z100, 3M ESPE, St. Paul,
MN) (Fig.6 and Fig.7).The occlusion was once again checked for appropriateness during excursive movements.
The patient was given oral hygiene instructions. He was placed on a soft diet for one week, and told to avoid
biting from the front two teeth. The patient was satisfied (Fig. 8) and recalled one week later.
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Discussion:
At present, the permanent natural anterior teeth that is lost due to trauma, before the cessation of its
growth, has no standard treatment procedure for its replacement. Although one appropriate option would be to
give a removable prosthesis, a major setback to this treatment is patient agreement, due to the compromised
aesthetics because of the evident clasps that are often used to provide retention and stability and the palatal
mucosal irritation due to its prolonged use. Thus, a fixed acid etch bridge may offer numerous advantages over
the removable prosthesis including superior aesthetics, effortless usage, and avoiding being habituated to a
removable prosthesis. This approach would also allow the use of the patient's natural tooth as a pontic for an
immediate restoration with a slight, need to perform complex laboratory procedure.2 A low-cost substitute for
the direct replacement of tooth was first described 30 years ago, by either bonding an artificial denture tooth or
a natural tooth immediately following extraction or avulsion. After extraction, the natural tooth pontic that is
bonded, forms a surface contact similar to a ovate pontic and also protects the extraction socket.3 Retaining the
patient's natural tooth crown is one of the major advantages of this technique as the patient can bear the effect of
his natural tooth loss. Besides, in terms of colour, shape, size, and tooth alignment, it provides the most
favourable pontic.2 In the restorative dentistry literature, a number of different techniques have been described
in the past for adding a natural tooth pontic, splinting artificial denture tooth, or composite resin tooth pontic
with adjacent teeth using adhesive composite resins, metal mesh and wires. However, more bulk and thickness
of composite resin was necessary, in order to protect against the breakage of the restoration, on placement of
composite resin splints with submerged wires and mesh grids.[4,5] This increase in bulk of the restoration, led to
increased food lodgement and subsequent plaque retention, resulting in poor oral hygiene maintenance,
especially around the bulky restoration. Thus, the objective of this article is to describe an effortless, costeffective, and immediate method to replace a single natural tooth, utilizing the existing natural tooth crown as
an ovate pontic, bonded with a composite resin material as reinforcement.
Conclusion :
The technique described in this article has several advantages over other methods for the immediate
replacement of an anterior natural tooth that has been avulsed, 6 which are as follows:


The clinical skills and material needed for the procedure are easily available in all dental clinics.



The effect of tooth loss is better tolerated by the patient since immediate replacement, with the natural
tooth is achieved.



It avoids a laboratory stage, which reduces the cost and the number of treatment visits.



Use of the natural tooth ensures, shape and shade consistency, which is not always easy to accomplish in
a fixed/removable prosthesis.
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Excessive post-traumatic ridge resorption can be managed by the addition of further composite resin or
glass ionomer cement to the fitting surface of the tooth.



The patient avoids the difficulties of acclimatization with a removable appliance.
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Figures :

Figure 1 : PRE-OPERATIVE PHOTOGRAPH
OF PATIENT

Figure 2 : INTRA-ORAL PHOTOGRAPH OF
THE AVEOLAR SOCKET

Figure 3 : PRE-OPERATIVE INTRAORAL
PERIAPICAL RADIOGRAPH

91

Dr. Swapnil. B. Shankargouda et al. / IJRID Volume 5 Issue 2 Mar.-Apr. 2015

Dr. Swapnil. B. Shankargouda et al. / IJRID Volume 5 Issue 2 Mar-Apr. 2015

Figure 4 : AVULSED TOOTH WITH
COMPLETE ROOT FORMATION

Figure 5 : MESIAL AND DISTAL PROXIMAL
BOX PREPARATION ON PALATAL
SURFACE

Figure 6 : FRONTAL VIEW OF THE
BONDED NATURAL TOOTH PONTIC

Figure 7 : OCCLUSAL VIEW OF THE
BONDED NATURAL TOOTH PONTIC

Figure 8 : A SATISFIED PATIENT
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ABSTRACT
Aims: To evaluate and compare the fracture resistance of three commercially available resins for
provisional restorations.
Study Design: The fracture resistance of three commercially available resins for provisional
restorations (DPI Dental Products India, SNAP, PROTEMP4) have been tested for three point
bend test using Universal Testing Machine and the mean fracture resistance of each specimens
were tabulated and subjected to statistical analysis.
Place and Duration of Study: Department of Prosthodontics and Crown and Bridge, V.K Institute
of Dental Sciences, KLE University, Belgaum, Karnataka, India and Gogte Institute of Technology,
Belgaum, Karnataka, India between March 2013 and December 2013.
Methodology: A Ni-Cr alloy master model with a 3-unit FPD, (Fixed Partial Denture) (abutment
teeth 45 and 47) was fabricated. Provisional 3-unit FPD’s (5 samples each of DPI, SNAP,
_____________________________________________________________________________________________________
*Corresponding author: E-mail: rinshudokania1@gmail.com;
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PROTEMP4) were produced by direct fabrication using the master model. Maximum force at
fracture was determined using a universal testing machine.
Results: Comparison of the mean fracture resistance between the three groups was done using
one way ANOVA. Statistically significant difference was present between the groups (p<0.05).
Bonferroni test was applied and statistically significant difference was seen between DPI and
Protemp4 but not between DPI and SNAP or between SNAP and Protemp4.Hence this suggested
that Protemp4 significantly has higher fracture resistance when compared to DPI.
Conclusion: Bis-acryl composite resin (Protemp 4) was significantly superior in fracture resistance
to ethyl methacrylate (SNAP) and methyl methacrylate (DPI) as a provisional restorative material
for provisional restorations in fixed partial dentures.

Keywords: Methyl methacrylate resin; ethyl methacrylate resin; bis-acryl composite resin; resins for
provisional restorations; fracture resistance.

1. INTRODUCTION
Fixed prosthodontic treatment involves the
restoration of compromised natural teeth with
crowns or partially edentulous arches with fixed
dental prosthesis or
implant supported
prosthesis. Fixed prosthesis used to replace
missing teeth, improve patient comfort and
masticatory ability, maintains the health and
integrity of the dental arches and in many
instances elevates the patient's self-image [1].
During the tooth preparation procedure, much of
the tooth structure is removed and it becomes
comparatively smaller in size, thus compromising
the esthetics, masticatory efficiency and occlusal
harmony. This is when the role of provisional
restoration is to be considered. The need for
provisional restorations arises due to the
considerable time that is required for the
fabrication
of
the
definitive
prosthesis.
Provisional restoration has its function only for a
limited period of time, after which it is to be
replaced by a definitive prosthesis. The purpose
of providing a provisional restoration would
include immediate replacement of missing teeth,
protection of pulp and maintenance of
periodontal health, to provide occlusal stability
and hence to improve masticatory efficiency
[2,3,4,5,6].
Currently available provisional materials can be
divided into four resin groups, namely, poly
(methyl methacrylates), poly (R′ methacrylates),
bis-acryl composite resins and visible light cured
urethane dimethacrylates [7].
Clinicians should be familiar with the range of
mechanical properties of commercially available
provisional restorative materials to determine a
suitable material for a specific treatment plan. In
clinical situations, fixed partial dentures are

subjected to various functional loads which
cause the prosthesis to flex in different
directions. In order to assess if a provisional
restorative material is strong enough to
withstand such forces, fracture resistance should
be determined.
This in vitro study determined fracture resistance
of three different commercially available
provisional crown and bridge material which
were subjected to maximum load.

2. MATERIALS AND METHODS
The mechanical properties of the three different
materials and manufacturing techniques were
tested using a semi clinical setup on a metal
master model with a 3-unit FPD. The three resins
tested were DPI tooth moulding powder and
liquid (methyl methacrylate resin), SNAP (ethyl
methacrylate
resin),
Protemp4
(bis-acryl
composite resin).Table 1 briefs an overview of
the materials tested including their composition.
All materials were used according to the
manufacturer’s recommendations.

2.1 Preparation of the Master Model
An addition polysilicone putty (Dentsply Inc,
Germany) index of 45, 46 and 47 with 46 as a
pontic was fabricated on the mandibular
typhodont teeth (Frasco, Germany). The pontic
46 was a hygienic pontic and was made in inlay
wax (Figs. 1 and 2).
The occlusal surface of the pontic was shaped to
allow unequivocal positioning of a stainless steel
spheric in the centre of the FPD. The space
between the cervical surface of the pontic and
the crest of the ridge was shaped with putty in
order to standardize the space (Fig. 3).
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Table 1. The materials used in the study
Serial no
1.
2.
3.

Name of the material
Self cure tooth moulding
powder and liquid
Self cure SNAP polymer
and monomer
Protemp TM 4

Manufacturer
DPI ,Bombay,
India
PARKELL inc
Edgewood, USA
3M ESPE
NorthRyde, USA

Composition
Methylmethacrylate resin
Ethyl-methacrylate
resin
Bis-acryl
composite resin

Lot number
SB13
S441
503990

Inlay wax (Bego, Germany) was poured into this
impression and retrieved to obtain the final model
in wax (Fig. 6).

Fig. 1. Typhodont teeth set with 46 as pontic
made in inlay wax
Fig. 3. Standardization of space between the
cervical surface of the pontic and the crest of
the ridge

Fig. 2. Addition polysilicone putty index of 45,
46 and 47
Tooth preparation was done on 45 and 47 to
receive cast metal restoration. The finish line of
choice was chamfer finish line (Fig. 4).
Two stage putty light body (Dentsply Inc,
Germany) sectional impression of the model
(prepared 45, 47 and missing 46 region) was
made (Fig. 5).

Fig. 4. Tooth preparation showing chamfer
finish line
Spruing and casting was done using Ni-Cr alloy
(Wiron99, Bego, Germany), then trimming,
finishing and polishing was done to obtain the
master model (Fig. 7).
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Fig. 7. Final model in metal
Fig. 5. Two stage putty light body sectional
impression of the model

Fig. 8. Manipulation of DPI and snap
Fig. 6. Final model In inlay wax

2.2 Direct Fabrication of Provisionals
Direct fabrication of provisional FPD’s (5 samples
each) was performed using the putty index made
earlier. The provisional materials DPI and SNAP
were mixed in a small mixing jar using stainless
steel spatula and PROTEMP4 was injected in to
mould using cartridge supplied by the
manufacturer. All the materials were dispensed
into the putty index from bottom to top to prevent
incorporation of voids (Figs. 8, 9 and 10).
The filled impression was then placed in the
correct position onto the master model by a
single operator (Fig. 11).

Fig. 9. Material dispensed into the putty index

2.3 Testing the Fracture Resistance
The provisional’s were carefully removed from
the putty index after the manufacturers
recommended setting time. Excess material was
trimmed to precisely fit them on to the abutment
teeth in the desired position (Fig. 12).

The Ni-Cr alloy alveolar ridge master model
along with the fabricated provisional’s were kept
in the Universal Testing Machine (Instron, Italy)
for fracture testing. A stainless steel spherical
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ball (diameter 6mm) was placed on the central
fossa of the occlusal surface of the pontic
(Fig. 13).

Fig. 13. Setup with temporary bridge and
sphere prior to fracture testing
Fig. 10. Manipulation of protemp4 using
dispensing gun

Fracture test was started at a crosshead speed
of 1.2 mm/min until fracture occurred (Fig. 14)
Maximum force at which the fracture occurred
was recorded.

Fig. 11. Positioning of the putty index on the
master model
Fig. 14. Fracture of the bridge after load
application

3. RESULTS AND DISCUSSION
The maximum forces at fracture is listed in Table
2 and summarized in Fig. 15.

Fig. 12. Trimmed temporary bridge

Protemp4 showed the highest fracture resistance
values followed by SNAP and then DPI. Table 3
shows the comparison of the mean fracture
resistance between the three groups using one
way ANOVA.
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no.

Mean Fracture resistance (N)

700
600
500
400
300
200
100
0
PROTEMP 4

SNAP

DPI (control)

Materials Used

Fig. 15.. Graph comparing the mean fracture resistance and the materials used
Table 2. Maximum force at fracture in Newtons (N)

Sample 1
Sample 2
Sample 3
Sample 4
Sample 5
Mean±S.D.

DPI self cure
321.5986
289.43712
385.91616
482.3952
321.5986
548.29±79.65
548.29±

Snap
289.43712
353.75648
546.71456
578.87424
321.5968
418.08±134.53

Protemp 4
586.7424
450.23552
482.3952
578.87424
643.1936
360.19±76.78
360.19

Table 3. Statistical evaluationevaluation one way ANOVA

DPI (control)
Snap
Protemp4

Fracture resistance (N)
360.190000
418.076000
548.288000

Statistically significant difference was present
between the groups (P<0.05).
<0.05). Bonferroni test
was then applied for pair wise comparis
comparison, in
which the statistically significant difference was
seen between DPI and Protemp4 but not
between DPI and SNAP or between SNAP and
Protemp4 (Table 4). Hence this suggested that
Protemp4 significantly has higher fracture
resistance when compared to DPI.
This
s study aimed at investigating the influence of
fabrication technique and material on the fracture
resistance of provisional 3-unit
unit FPD’s. When
fabricating provisional crowns and FPD’s, the
quality of the final restoration is strongly
dependent on the technique
nique used as well as the
accuracy used during manufacturing [8].

Degree of freedom
14

P value
0.03

Therefore, a semi-clinical
clinical setup with a master
model was selected to simulate the clinical
situations [9,10].
While fracture resistance values obtained in a
laboratory under static load mayy not reflect the
conditions found in the oral environment, it is
helpful to compare provisional materials tested in
a controlled situation. Strength values may be a
useful predictor of clinical performance.
Statistically significant results between methyl
meth
methacrylate- type resins and bis-acryls
acryls could be
partly attributed to the difference in their chemical
composition. Traditional methyl (DPI) and ethyl
methacrylate
(SNAP)
type
resins
are
monofunctional. They are low molecular-weight,
molecular
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linear molecules that exhibit decreased strength
and rigidity.
Bis-acryl
composite resins
(PROTEMP 4) are difunctional and capable of
cross-linking with another monomer chain. This
crosslinking imparts strength and toughness to
the material [11]. Bis-acryls are also gaining
popularity, in part because of their ease of
fabrication and finishing. This may be contributed
to superior results credited to Protemp4 [12].
Table 4. Post Hoc comparison – Bonferroni
test
DPI
Snap
Protemp 4

DPI
-1.00
0.036

Snap
1.00
-0.189

use. This study has shown that, among the three
different provisional materials used, bis-acryl
resin would be expected to provide a greater
fracture resistance when used for provisional
fixed partial dentures.
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Abstract:
Background: The main function of a major connector is to
unify all other components of a cast partial framework and even
distribution of forces applied on it throughout the arch, and also
minimizing the torque on the teeth. A well designed rigid major
connector can distribute the forces applied on it effectively
throughout the arch, while controlling the movement of prosthesis
effectively. Since very few studies have reported regarding stresses
in single palatal strap major connector as influenced by different
shapes of the palatal vault. The main objective of the study was to
determine the deflections following simulated occlusal loading as
influenced by different shapes of the palatal vault in single palatal
strap and to propose the best design modification which is efficient
in function.
Methods: Measurements of palatal vaults in 60 dentulous stone
casts of the maxillary arch were made using a digital vernier caliper
instrument. Depending on the average of 60 palatal shapes, five
three-dimensional finite element models were constructed: An
average model, a wide model, a narrow model, a deep model and a
shallow model. These finite element models resembled Kennedy’s
Class II situation with the following missing teeth, i.e., second
premolar and first and second molar on the left side of the maxillary
arch. This framework design includes a single palatal strap, two rests
and denture base.The mechanical property of the Co-Cr alloy was
given to the framework. The vertical biting force of 60 N was loaded
on the saddle area and a force of 5 N on the occlusal aspects of rests
on both the sides.
Results: All the frameworks evidenced distal displacement values
greater than buccal and vertical displacements. Maximum buccal

displacement values were seen in a deep model (110 µm), maximum
distal displacement was seen in wide palatal strap model (138 µm)
and in the vertical direction maximum deflection of 99 µm was
recorded in average model.
Conclusion: Analysis of each of the model showed that the
maximum displacement is seen in the wide model and the shallow
model. This suggests increasing the anteroposterior width of the
palatal strap and reinforcing it. However, a narrow model deflection
was smaller comparatively with other models. This suggests
decreasing the anteroposterior width of the palatal strap.
Key Words: Displacement/deflection, finite element analysis,
rigidity, single palatal strap, stress

Introduction
A number of factors affect the rigidity of a major connector,
including width, thickness, length, configuration cross-sectional
shape, modulus of elasticity, and shape of the dental arch and
palate. The rigidity of major connectors has been investigated
using various methods, including modeling,1-3 finite element
analysis (FEA),4 stereophotogrammetric analysis,5 photoelastic
study 6 and vibration analysis. 7 However, most of these
studies have been concerned with the configuration of the
major connector itself, and only a few have investigated the
relationship between the maxillary major connector and palatal
shape and width.
Reports regarding the relationship between the rigidity of a
major connector and palatal shape are limited to studies on
bending tests with the sample of a simple strap configuration or
theoretical analysis of deformation of the circular cantilever.8,9
FEA makes use of a complex system of points called nodes. These
nodes together make a grid called mesh. This mesh is programmed
so that it has the structural and materialistic properties to simulate
the reactions of the structure under various loading conditions.
Depending on the anticipated levels of stress in that particular
area, a certain density was assigned to the nodes throughout the
material. A higher density of nodes is usually seen in those areas
which receive the maximum amount of stress than those areas
with minimum or no stress. This mesh acts like a spider web with
the extensions of mesh elements between the adjacent nodes.
This resultant web of vectors acts as a fundamental unit to carry
the materialistic properties to the object.10
This study is intended to evaluate the palatal shape that
might affect the rigidity of the maxillary major connector, and
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Modeling
The scanned model was the model of the prototype for
meshing and analysis. CATIA V5 software is used for
modeling. CATIA V5 stands for computer aided threedimensional (3D) interface applications. CATIA is modeling
software by Desault systems, which are widely used for virtual
prototyping. Modeling in CATIA allows the modeling person
the ease of modeling and altering the prototype dimensions,
surfaces can be created and controlled to get exact shapes at
microscopic levels.

therefore, the design must be changed accordingly. This study
was intended to develop a design criterion for palatal straps,
by determining the influence of strap configuration based on
the differences in palatal shape on the vertical displacement of
dentures under loading.
Methods
The finite element models consisting of the palatal strap major
connector with various palatal width and depth dimensions
were made after analyzing 60 maxillary dentulous casts
(age 20-40 years). The palatal vault was measured with digital
vernier caliper and averages were calculated for depth and
width. Denture models were constructed with six different
palatal strap configurations. The FEA models were made by
a professional computer programmer, and same models were
used for the study.

Dimensions of the models were modified according to
measurements in Table 2 as they were derived from different
palatal shapes. Thickness of the palatal strap was 0.7 mm at
the deepest and center point in the palate and 1.5 mm in the
edentulous area. Missing second premolar, first and second
molar were replaced on the extension denture saddle. From
the model clasps and resin denture base were excluded.

The distance in the straight line between the mesiodistal center
of the palatal gingival margin of the left and right first molars
was measured as an indicator of palatal width. Moreover, the
vertical distance from the occlusal plane to the median line of
the palate in the position connecting the mesiodistal center
of the left and right first molars was measured as an indicator
of palatal depth.

FEA
FEA was used to calculate the deflections generated in the
various designs of major connectors. A graphic pre-processor
of a FEA program, hyper mesh 12 was used to design the 3D
finite element models. Five framework models with varying
palatal shapes of the major connector were created keeping
the rest of the components same for all the designs. For each
design of a single palatal strap connector, three width and depth
variations were considered and anteroposterior width of the
palatal strap was kept at 13 mm.

The stone casts were classified into three experimental
groups: A mean width experimental group, with a palatal
width within the mean value ±1 standard deviation (SD);
a wide experimental group, with values larger than the mean
value ±1 SD; and a narrow experimental group, with measured
values smaller than the mean value ±1 SD the average palatal
width was calculated for each group. The same classification
was also made for palatal depth: A mean depth experimental
group (Table 1a and b). The mean palatal depth was then
calculated for each group.11

Vertical depth of palatal vault
• Vertical depth from occlusal plane to palatal vault
comprising of three FEA models (Figures 1-3), (1) Shallow,
(2) average, (3) deep
Table 1a: Classification depending on palatal width measurements.

Preparation of the model
Ideal maxillary Class II partially edentulous stone cast was
taken with missing left second premolar, first molar, and
second molar. Rest seats were prepared on the distal part of
the second premolar and the mesial part of first molar of the
right side and a mesio-occlusal rest was prepared on the left
first premolar.

1
2
3

Experimental models
No. of casts
Mean palatal width

Average
33
36.77 mm

Wide
14
39.06 mm

Narrow
13
35.26

Table 1b: Classification depending on palatal depth measurements.
1
2
3

Framework was designed in wax, and it includes a distal
extension saddle and mesio-occlusal rest on first premolar
of left side of the maxillary arch, and a rest on mesial part
of the first molar and distal part of the second premolar on
the right side and major connector, i.e., a single palatal strap
connecting all these components. The cast model with waxed
framework was laser scanned. Spline was extracted out of
the scanned model and altered according to variations and
surface was extracted out of spline and nodes were created
that is total five models of the strap were designed and carried
out for meshing.

Experimental models
No. of casts
Mean palatal depth

Average
33
22.07 mm

Deep
13
22.10 mm

Figure 1: Average palatal finite element model.
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Shallow
14
19.77 mm
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Table 2: Comparing change in overall displacement of the frameworks in μm with different FE palatal models.

Model

Type
FE palatal model

1
2
3
4
5

Average model
Deep model
Shallow model
Wide model
Narrow model

Max
117
110
124
155
102

X‑axis

Min

Max

137
147
147
137
148

504
111
119
138
102

Y‑axis

Min

Max

109
507
372
629
466

99
96
79
94
89

Z‑axis

Min

Usum
Max

71
382
414
417
366

409
424
455
459
407

• For all three FEA models palatal average width was
constant.
Width of palatal vault
• The distance in a straight line between the mesiodistal
center of the palatal gingival margin of left and right molars
(Figures 4 and 5)
• Three FEA models: (1) Wide, (2) average, (3) narrow
• For all three FEA models palatal average depth was
constant.

Figure 2: Deep palatal finite element model.

All the above dimensions were derived by a statistical analysis
based on measuring 60 dentate maxillary casts. In all palatal
depth and width FEA models average palatal dimensions
were common, so total five FEA models were generated for
the study.
Finite element model was meshed into elements for palatal
strap major connector they were defined by nodes in single
palatal strap major connector in tetrahedral (solid 45) using
hyper mesh. Models were prepared with CATIA, meshed by
hypermesh and were analyzed with ANSYS 14.5. ANSYS post
processing software program was used to display the deflection
and stress patterns.

Figure 3: Shallow palatal finite element model.

To simulate the considerable differences in resilience between
the oral mucosa and the abutment teeth oral mucosa was
excluded from the study. And support was taken from the
alveolar bone with the ideal alveolar bone characteristics.
A 20 N vertical biting force was directed simultaneously
towards the center of the artificial teeth (total 60 N) i.e., saddle
area. In order to simulate the retention force of a clasp, a 5 N
vertical load was applied on the top surfaces of both of the rests
of premolar area.

Figure 4: Wide palatal finite element model.

Artificial teeth was included in the framework to replace
the missing teeth i.e., left second premolar, first and second
molar. Since the deflections were not clearly visible on the
framework along with the artificial teeth, they were eliminated
from the resultant images. However, results were tabulated
from the overall deflection of the framework on the cast
model.
Results
This 3D FEA was done to evaluate the deflection in maxillary
single palatal strap in different palatal shapes i.e., average, deep
shallow, wide, and narrow.

Figure 5: Narrow palatal finite element model.
A total of five FEA models were designed according to abovementioned criteria and these models were studied under a
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constant load where vertical intrusive force is 40 N on saddle
area and 5 N on each rest. The color plots obtained were
studied and the maximum and minimum deflection and stress
were noted in x, y, z axes and values were tabulated for each
model.
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reported that an anteroposterior bar has excellent rigidity
compared to other maxillary major connectors.5,8 Moreover,
it has also been reported that a palatal strap with increased
anteroposterior width has mechanical strength equal to that
of an anteroposterior bar.7 However, distribution of tactile
sensory spots throughout the palate is dense in the anterior
portion and sparse in the deepest part of the palatine arch.5

Deflection in the FEA models comes in numerical values and
in color coding. A maximum value is denoted by red color and
minimum value by the blue color. In between the values were
indicated by bluish green, green, greenish yellow, and yellowish
red in the ascending order of deflection pattern distribution.

The rigidity of the major connector is influenced by the rigidity
of the framework. This present study was carried out to evaluate
which of the different palatal shapes of major connector
designs, work well in given Kennedy’s maxillary Class II partial
denture situation.

Table 2 shows the values of deflection of the single palatal
strap in different palatal shapes in micrometer and pattern of
deflection seen.

Oral mucosa covering the edentulous alveolar ridge vertically
distorts by approximately 0.5 mm under 4 N of vertical force.
This is considerably greater than the intrusion exhibited by
the abutment teeth at approximately 0.02 mm.4 To simulate
the considerable difference in resilience between the mucosa
and the abutment, the oral mucosa was excluded from the
finite element models, while the occlusal rests were fixed in the
vertical direction by the fixed natural teeth. Because of these
extreme conditions, the calculated displacement values cannot
be translated directly into predicted movement of the abutment
and the mucosa. However, it is evident that frameworks with
large deflection are likely to exert significant pressure on the
supporting oral tissues.

All the frameworks evidenced distal displacement values
greater than buccal and vertical displacements. Maximum
buccal displacement values were seen in deep model (110 µm),
maximum distal displacement was seen in wide palatal strap
model (138 µm) and in vertical direction maximum deflection
of 99 µm was recorded in average model.
Resultant analysis of each of the model showed that the
maximum displacement seen in the wide model (459 µm)
and minimum value occurred in the average model (409 µm).
Whereas the difference in average model (409 µm) and narrow
model was smaller comparatively with other models. With
narrow model (459 µm) difference was larger than the average
model. The difference in displacement between deep model
(428 µm) and shallow model (455 µm) was smaller, whereas
the difference was larger between wide model (459 µm) and
narrow model (407 µm).

In this study, single palatal strap major connector was used,
and this major connector had three different palatal depths and
widths at the midline, keeping all the other factors common
for all the designs.
When the simulated loads were applied on the saddle area and
on the rests of all 3D finite element models, they revealed that
the framework generally displaced in three axes i.e. buccal,
distal and vertical directions by the applied load.

Discussion
Davenport et al. said that the major connector should be
rigid, protect the soft tissues, provide vertical support, achieve
indirect retention wherever it is indicated, and also to maintain
patient comfort.12

Analysis of each of the model showed that the maximum
displacement seen in the wide model and the shallow model.
This suggests increasing the anteroposterior width of the
palatal strap and reinforcing it. However, deflection in a
narrow model was smaller as compared with other models.
These suggests decreasing the anteroposterior width of the
palatal strap.

Major connector should be rigid to provide cross arch
stabilization and distribute forces among the supporting
structures. A study conducted by Kaires et al. has demonstrated
that a modification in the mandibular major connector to
reduce the rigidity increased the horizontal stresses over the
abutment teeth.13 Non-rigid major connectors were inefficient
to distribute stresses and thereby placed greater stress on
the individual abutments. The rigidity of maxillary major
connectors can be enhanced by using the hard palate as an
area of support. Supporting straps can be placed to make a
more rigid engineered structure unlike mandibular major
connectors, which must be of a U-shape. Maxillary designs
that incorporate single broad palatal straps or anteroposterior
palatal bars on different planes have been shown to be more
rigid than U-shaped designs of similar weight.5 It has been

Though the dimensions, geometry and properties of the
models simulate the prosthesis, the natural teeth, and residual
alveolar bone to a limited extent, it does not give an insight
into the geometric behavior of aforementioned as a result of
masticatory forces.
Conclusion
Within the limitations of the study, it can be concluded that:
All the frameworks evidenced distal displacement values
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greater than buccal and vertical displacements. Maximum
buccal displacement values were seen in the deep model, and
maximum deflection was recorded in the distal direction with
the average model.
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Resultant analysis of each of the model showed that, the
maximum displacement is seen in wide and shallow models.
This suggests increasing the anteroposterior width of the palatal
strap and reinforcing it. However, in narrow model deflection
was smaller comparatively with other models. This suggests
decreasing the anteroposterior width of the palatal strap.
In a given maxillary Class II situation single palatal strap
maxillary major connector with different palatal shapes,
wide model, and shallow model were least rigid frameworks
among the rest of models. On observation of both values of
displacement and stresses within framework reveal that average
model had minimum values. Hence, the present study shows
average model was most favorable design among the five finite
models.
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ABSTRACT:
Background: Periodontitis has a multifactorial etiology, with primary etiologic agents being pathogenic bacteria that reside in

the subgingival area. Recent advances in the field of alternative medicine introduced various herbal products for the treatment
of periodontitis. Aim: To assess and compare the antimicrobial activity of Morus alba sol–gel with chlorhexidine sol–gel
against ATCC standard strains of Aggregatibacter actinomycetemcomitans, Porphyromonas gingivalis, and Tannerella
forsythia. Materials and Methods: Crude extract of Morus alba leaves was prepared by Soxhlet method by using ethanol as a
solvent. Phytochemical screening of the crude extract of M. alba was performed to check the various chemical constituents. M. alba
sol–gel and chlorhexidine sol–gel were formulated using Pluronic f127 and Pluronic f108 and compared for their antimicrobial
activity. The minimum inhibitory concentration of both the gels was performed using agar well diffusion technique. Results: The
minimum inhibitory concentration of M. alba sol–gel and chlorhexidine sol–gel against A. actinomycetemcomitans is 19 and
17 mm, T. forsythia is 12 and 21 mm, and P. gingivalis is 16 and 18 mm, respectively. Conclusion: Both M. alba and chlorhexidine
sol–gel exhibited potent antimicrobial activity against periodontal pathogens.

Key words:

Antibacterial activity, Morus alba, periodontal microorganisms, thermoreversible sol–gel

INTRODUCTION
Chronic periodontitis is an infectious disease resulting
in inflammation within the supporting tissues of the
teeth, progressive attachment loss, and bone loss
and is characterized by periodontal pocket formation
and/or recession of the gingiva.[1] Periodontitis has a
multifactorial etiology, with the primary etiologic agents
being pathogenic bacteria residing in the subgingival
area. More than 700 different bacterial species colonize
the oral cavity, but only a few of these are thought to
be potential periodontal pathogens.[2] Aggregatibacter
actinomycetemcomitans, Porphyromonas gingivalis, and
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Tannerella forsythia are known as the main pathogens
of periodontal disease, and treatment of periodontal
disease is associated with success in removing and
reducing these microorganisms. [3‑5] Treatment of
periodontal pocket is based on mechanical debridement
of the tooth surface followed by proper maintenance of
oral hygiene. Limitations of mechanical debridement
are inability to access the periodontal pockets which
leads to early microbial re‑colonization and recurrence
of the periodontal pocket.[6,7] Thus, local drug delivery
systems (gels, microchip, fiber, etc.,) emerged into the
market.
This is an open access article distributed under the terms of the Creative
Commons Attribution‑NonCommercial‑ShareAlike 3.0 License, which allows
others to remix, tweak, and build upon the work non‑commercially, as long as the
author is credited and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

How to cite this article: Gunjal S, Ankola AV, Bolmal U, Hullatti K. Formulation and evaluation of antimicrobial activity of Morus alba sol-gel against
periodontal pathogens. J Indian Assoc Public Health Dent 2015;13:331-6.

© 2015 Journal of Indian Association of Public Health Dentistry | Published by Wolters Kluwer - Medknow

[Downloaded free from http://www.jiaphd.org on Tuesday, January 7, 2020, IP: 182.48.228.10]
Gunjal, et al.: Antimicrobial activity of novel herbal sol–gel against periodontal pathogens

Local delivery devices are system designed to deliver
agents into the periodontal pocket to retain therapeutic
levels for a prolonged period of time. One such local drug
delivery system which has controlled release property,
less time consumption, and noninvasive is a gel. Gels
are formulated using poloxamers (polyoxyethylene and
polyoxypropylene units). These high‑molecular‑weight
poloxamers have the ability to form a thermoreversible
gel.[8] The advantage of thermoreversible sol–gel/hydrogel
system is that they are shear thinning systems which
show the temperature‑dependent gelation. The addition
of poloxamers results in the formation of gel system.
Poloxamers exhibit temperature‑dependent sol to gel phase
transition. The aqueous solutions of these polymers are
liquid at room temperature but gel at body temperature.
Once injected, it is retained in the periodontal pocket for a
long time, thus reducing the frequency of administration.[8]
For centuries, plants have been used throughout the
world as drugs and remedies for various diseases,
including infectious diseases.[9,10] These drugs serve as
prototypes to develop the more effective and less toxic
medicines.[11,12] According to WHO, medicinal plants
would be the best source for obtaining a large variety of
drugs.[13,14] Many plants have been used as remedies for
diseases and offer biologically active compounds that
possess antimicrobial properties.[15,16]
Of the many herbal derivatives, Morus alba is one such
plant which has garnered great attention because of its
antioxidative, antidiabetic, antibacterial, antiviral, and
anti‑inflammatory properties.[17‑19] M. alba also known
as white mulberry is cultivated throughout the world,
wherever silkworms are raised. The leaves of the white
mulberry are the main food source for the silkworms.
It is a popular medicinal plant that belongs to family
Moraceae, and has long been used commonly in Ayurvedic
and many of traditional systems of medicine. To the best
of our knowledge, M. alba has been investigated for its
use in dentistry only against pathogens causing dental
caries. Hence, through this in vitro study, an attempt is
made to explore the use of crude extract of M. alba in a
sol–gel formulation against periodontal pathogens. Thus,
the aim of the present study is to formulate and compare
the thermosensitive sol–gel of M. alba with chlorhexidine
against the periodontal microorganisms.

MATERIALS AND METHODS
Prior to the start of the study, ethical approval was
obtained from recognized KLE University (Ref. no. KLEU/
Ethic/14‑15/D‑79). This study is a part of the ongoing
clinical trial.

Chemicals

The chemicals used in the gel preparation are Pluronic
f127, Pluronic f108, chlorhexidine gluconate solution,
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and methyl paraben. The entire chemicals were of IP
grade.

Plant collection and crude extraction

Leaves of M. alba were collected from Belgaum,
Karnataka, India. The plant was authenticated from
the taxonomist, Regional Medical Research Centre,
ICMR (Voucher specimen is RMRC‑988). The leaves
were washed thoroughly in water and shade‑dried. The
dried leaves were coarsely ground. The coarse powder
was extracted with solvent 99.9% of ethanol at room
temperature using Soxhlet method of extraction.[20] The
extract was stored at 4°C until further use.

Phytochemical screening

Freshly prepared crude extract of M. alba leaves using
ethanol as a solvent was qualitatively tested for the
presence of chemical constituents. Phytochemical
screening of the crude extract was performed using the
following chemicals and reagents.

Alkaloids
Wagner’s reagent
A fraction of the extract was treated with 3–5 drops of
Wagner’s reagent (1.27 g of iodine and 2 g of potassium
iodide in 100 ml of water) and observed for the formation
of reddish‑brown precipitate (or coloration).

Phenols
Ferric chloride test
A fraction of the extract was treated with aqueous 5%
ferric chloride and observed for the formation of deep
blue or black color.

Tannins
Braymer’s test
2 ml of the extract was treated with 10% alcoholic ferric
chloride solution and observed for the formation of blue
or greenish color solution.

Flavonoids
Alkaline reagent test
To the test solution (0.5–1 ml), few drops of sodium
hydroxide solution (10%) were added. Formation of an
intense yellow color, which turns colorless on the addition
of few drops of dilute sulfuric acid, indicates the presence
of flavonoids.

Proteins and amino acids
Ninhydrin test
About 0.5–1 ml of the sample was taken in a test tube and
it was boiled with 0.2% solution of ninhydrin. Appearance
of violet color confirms the presence of proteins in the
sample.
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Few drops of Molisch’s reagent were added to 2 ml of the
various extracts. This was followed by a slow addition
of 0.2 ml of concentrated sulfuric acid along the sides
of the test tube. The mixture was then allowed to stand
for 2–3 min. Appearance of a red or a dull violet color at
the interphase of the two layers indicated a positive test.

18 g of Pluronic F 127 (18%, w/v) was slowly dissolved
in 100 ml of distilled water (maintaining ice bath
at 4°C) with continuous stirring using a magnetic
stirrer. It is followed by the addition of 6 g of Pluronic
F 108 (6%, w/v) to the above solution and stirred at
a low speed (300–400 rpm) in order to avoid frothing.
The above solution was stored in a container, sealed
with aluminum foil, and refrigerated overnight at 4°C
until clear solution was obtained. The above steps
are common for both the gels. For M. alba gel, 16 g of
M. alba extract (16%, w/v), and for chlorhexidine gel
1 ml of chlorhexidine gluconate (1%, w/v) were added
slowly to the above solutions with continuous stirring
using a magnetic stirrer followed by the addition of a
preservative, 100 mg of (0.1% w/v) of methyl paraben.
The final volume of the gel was 100 ml. The chlorhexidine
and M. alba sol–gel were stored in a refrigerator at 4°C
until further investigations are carried out.[23,24]

Saponins

Antimicrobial activity

Sterols and triterpenoids
Liebermann–Burchard test
About 5 ml of test solution was boiled with few drops
of acetic anhydride, cooled, and then concentrated
sulfuric acid was added along the sides of the test tube.
Appearance of red color in the lower layer indicates the
presence of sterols, whereas yellow color in the lower
layer indicates the presence of triterpenoids.

Carbohydrates
Molisch’s test

Froth test

The standard strains of A. actinomycetemcomitans
(ATCC 29523), P. gingivalis (ATCC 33277), and
T. forsythia (ATCC 43037) were procured from Promochem,
Bengaluru.

The antimicrobial assay was determined by the agar well
diffusion method. Antibacterial activity of the gels was
determined on brucella agar medium. In a conical flask,
4.3 g of brucella agar base was suspended in 100 ml of
distilled water. The conical flask was heated to boil to
dissolve the medium completely. Later it was sterilized
by autoclaving at 15 lbs pressure (121°C) for 15 min. It
was cooled to 50°C (for T. forsythia, 100 µl of 0.001% of
n‑acetyl muramic acid was added) and then aseptically
added 5% (v/v) sterile defibrinated sheep blood. It was
mixed well before pouring into sterile Petri plates. The
medium was poured into sterile disposable Petri plates.
After the medium was solidified, plates were kept in
a refrigerator until further use. The Petri plates were
removed from the refrigerator and dried in an incubator
at 37°C. A. actinomycetemcomitans, P. gingivalis, and
T. forsythia were grown in thioglycollate broth mixed
with horse serum, incubated for 48 h under anaerobic
conditions. With the help of a micropipette, 50 µl of
bacteria as per 0.5 McFarland standards were taken,
spread on the agar plate, and lawn cultured with the
help of a sterile swab. Two wells were made in the
nutrient agar plate using a sterile cork borer measuring
4 mm depth and 6 mm diameter. In one well, 70 µl of
chlorhexidine gel and in another well 70 µl of M. alba
gel were filled with the help of micropipette. The plates
were then incubated for 48 h in an anaerobic jar within
20–30 min of agar well diffusion. After incubation, the
plates were observed for the zone of inhibition around
the well and the diameters of the inhibition zones were
measured in mm using a Hi antibiotic zone scale.[25] The
assay was carried out in triplicates and the result thus
obtained is taken as the mean of the three readings.

Sol–gel preparation

RESULTS

1 g of the extract was dissolved in 10 ml of distilled water in
a test tube and vigorously shaken for 1–2 min. Formation of
honeycomb froth 1cm in height and lasting for a minimum
of 30 minutes indicates the presence of saponins.

Cardiac glycosides
Keller‑Kelliani’s test
5 ml of each extract was treated with 2 ml of glacial acetic
acid in a test tube and a drop of ferric chloride solution
and 1 ml of concentrated sulfuric acid were added along
the sides of the test tube. A brown ring at the interface
indicated the presence of deoxysugar characteristic of
cardiac glycosides. A violet ring may appear below the
ring, while in the acetic acid layer, a greenish ring may
form.

Fixed oil and fats
Filter paper test
A small quantity of extract was pressed between the filter
paper. Appearance of oil stain on the paper indicated the
presence of fixed oils.
The chemical constituents were identified by the
characteristic color changes and precipitation reactions
using standard protocol.[21,22]

Test organisms

The chemicals used for gel preparation were of IP
grade. Both the gels were prepared using the same
chemicals except for the active ingredients. Initially,
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Table 1 shows the qualitative phytochemical investigation
of M. alba that showed the presence of alkaloids,
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carbohydrates, glycosides, saponins, sterols, triterpenes,
fats and oils, phenols, tannins, flavonoids, proteins, and
amino acids in ethanolic extract.
Table 2 shows the antimicrobial activity of sol–gels
determined by agar well diffusion method. The
sol–gel prepared by using M. alba and chlorhexidine
exhibited potent antimicrobial activity toward all
the periodontal pathogens. M. alba gel showed wider zone
of inhibition (19 mm) against A. actinomycetemcomitans
when compared to chlorhexidine gel (17 mm). Whereas
chlorhexidine gel had a wider zone of inhibition (21 mm)
compared to M. alba gel (12 mm) against T. forsythia.

DISCUSSION
In the present in vitro study, thermosensitive/
thermoreversible gels were formulated and antimicrobial
activities of gels have been assessed for periodontal
pathogens using agar well diffusion method.
Gels are the polymeric network which increases the
contact time of the drug at the administration sites,
thereby increasing the absorption of the drug due to its
mucoadhesive property. However, due to its semisolid
nature, there is difficulty in application. To ease the
application procedure, the sol–gel has been formulated
in such a way that it is liquid during application, but
turns out into a gel when it comes into contact with

Table 1: Phytochemical analysis of crude extract of
M. alba using ethanol solvent
Chemical constituents obtained by ethanol solvent

M. alba – Morus alba

Table 2: Antimicrobial activity of M. alba and
chlorhexidine gel against periodontal microorganisms
(zone of inhibition) by Agar well diffusion method*
A. actinomycetemcomitans
P. gingivalis
T. forsythia

M. alba gel (mm) Chlorhexidine gel (mm)
19
16
12

17
18
21

*Test done in triplicates. A. actinomycetemcomitans – Aggregatibacter
actinomycetemcomitans, P. gingivalis – Porphyromonas gingivalis,
T. forsythia – Tannerella forsythia
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In the present study, the antibacterial activity of
M. alba gel was found to be 19 mm, 16 mm, and 12 mm
against standard strains of A. actinomycetemcomitans,
P. gingivalis, and T. forsythia, respectively. Chlorhexidine
gel was used as a positive control which is accepted
as gold standard in dentistry. It has a broad spectrum
of antimicrobial activity against a wide variety of
bacteria (both Gram‑positive and Gram‑negative) and
fungi. Its mechanism of action being decreasing the
pellicle formation, alteration of bacterial adhesion to
the tooth surface, and alteration of bacterial cell wall,
ultimately leading to cell death.[27] The most widely used
concentration of chlorhexidine gel formulations available
in the market is 1%. Hence, in the present study, the
same concentration was used in the formulation of the
gel.
Antimicrobial activity revealed that a zone of inhibition
of both the gels against A. actinomycetemcomitans and
P. gingivalis was almost similar. Whereas the diameter
of the inhibition zone was greater for chlorhexidine gel
than M. alba gel against T. forsythia. Even though the
M. alba gel demonstrates less antimicrobial activity
against T. forsythia compared to chlorhexidine gel, it has
an added advantage over adverse effects.[28]
Antimicrobial activity of mucoadhesive gel prepared from
the extract of Quercus brantii and Coriandrum sativum
showed 17.23 ± 0.2 mm zone of inhibition against
P. gingivalis, while M. alba sol–gel showed 16 mm.[29]
Literature reveals few studies of in vitro antibacterial
activity of gel, as most of the studies of the gels have been
in vivo. The antimicrobial activity of M. alba sol–gel could
not be compared with other sol–gel as most of the gels
have not been assessed for their antimicrobial activity
against periodontal pathogens.

Alkaloids
Carbohydrates
Proteins and amino acids
Glycosides
Saponins
Tannins
Flavonoids
Fixed oils and fat
Sterols
Triterpenes
Phenols

Microorganisms

the oral mucosa.[8] The ideal gel formulation for the
treatment of periodontitis should exhibit a high value of
mucoadhesion and retention within the pocket for the
desired period of time, show controlled release of the
drug, and be easily delivered into the periodontal pocket
preferably using a syringe.[26]

In the present study, leaves of the M. alba plant have
been assessed for its antibacterial activity and thus
found to be effective against periodontal microorganisms.
In another study, root bark of M. alba was found to
possess antibacterial activity against periodontal
pathogens like Actinobacillus actinomycetemcomitans
and P. gingivalis with minimum inhibitory concentration
of 1000 µg/ml and 8 µg/ml, respectively.[30] Kuwanon C,
Mulberrofuran G, and Albanol B present in the M. alba
leaves showed strong antibacterial activity with minimum
inhibitory concentrations ranging from 5 to 30 mg/ml.[31]
Therefore, all the parts of the M. alba plant were found
to possess antibacterial activity.
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Phytochemical analysis of M. alba extract revealed the
presence of all major bioactive compounds like tannins,
flavonoids, saponins, and alkaloids. These bioactive
compounds are known to act by a different mechanism
and exert antimicrobial action. Tannins, belonging to
polyphenol family, have been reported to possess the
antibacterial activity against periodontal pathogens.[32]
Tannins precipitate microbial proteins and prevent the
development of microorganisms.[32] Polyphenols increase
the antioxidant ability of oral fluids and prevent
periodontal disease. [33] Therefore, tannins present
in M. alba extract might be responsible for exerting
antimicrobial activity against periodontal pathogens.
This promising gel might lead to a new avenue in the
prevention and treatment of periodontitis.
Although the antibacterial activity of sol–gel was assessed
against periodontal pathogens, the concentration of each
phytoconstituent and the chemical constituent that
might be responsible for the activity was not determined.
Further, in vivo studies should be conducted to know the
effectiveness of M. alba sol–gel.

CONCLUSION
The present study throws light on the formulation
of thermoreversible gel using M. alba and assessing
its antimicrobial activity against the most common
periodontal pathogens A. actinomycetemcomitans,
P. gingivalis, and T. forsythia. The study also concludes
that M. alba leaves contain pharmaceutically important
phytochemicals like tannins, flavonoids, triterpenes,
alkaloids, saponins, phytosterols, carbohydrates, fats,
and oils.
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Abstract: Introduction: Despite declines in prevalence during the past two decades, sudden infant death syndrome (SIDS) continues to
be the leading cause of death for infants aged between 1 month and 1 year in developed countries. Evidence also suggests that pacifier
use at sleep time and room sharing without bed sharing are associated with decreased risk of SIDS. Hence this review was made to
assess the effect of pacifier use and its relation to Sudden Infant Death Syndrome (SIDS). Materials and Methods: A hand search for
the articles was made along with search over the internet by using the mESH terms “Sudden Infant Death Syndrome” “Pacifier”
“Pacifier and Sudden Infant Death Syndrome” Out of the literature search made only 30 articles which matched the mESH terms were
included in the review. Conclusion: The review of literature suggested that the use of pacifier has lead to decrease in the incidence of
SIDS but though the cause of SIDS is unknown, immature cardiorespiratory autonomic control and failure of arousal responsiveness
from sleep are also important factors.
Keywords: feeding, nursing, pacifier, sleep, sudden infant death syndrome

1. Introduction

4. Aetiology

Sudden infant death syndrome (SIDS) is defined as “the
sudden death of an infant less than 1 year of age which
remains unexplained after a thorough case investigation,
including performance of a complete autopsy, examination
of the death scene, and review of the clinical history.1

The aetiology of SIDS is poorly understood, however,
epidemiological research has identified a number of factors
and modifiable infant care practices which appear to increase
or decrease the risk. Key practices found to increase the risk
include: prone sleeping, antenatal and postnatal cigarette
smoke exposure, and hyperthermia.2,12,13,14. Important
practices reported to reduce the risk of SIDS include:
breastfeeding 15, room-sharing 16, and pacifier use.2,4 While,
it is internationally accepted that SIDS may take place
between the ages of seven days to one year, L'Hoir et al.9
included children up to the age of two years.

A pacifier is defined as “an object that a baby is given to
suck so that the baby feels comforted and stays quiet”.1
Pacifiers, colloquially known as “dummies”, “soothers”,
“comforters” , and “ artificial teats” in the English speaking
world, are used widely to soothe or calm a distressed child. 2
Pacifiers are also used to prevent the sucking of thumbs and
other objects, and as an aid to weaning. Pacifier use is
frequently associated with “non-nutritive sucking” in the
medical literature.

2. Methodology
A hand search for the articles was made along with search
over the internet by using the mESH terms “Sudden Infant
Death Syndrome” “Pacifier” “Pacifier and Sudden Infant
Death Syndrome” Out of the literature search made only 30
articles which matched the mESH terms were included in the
review.

3. Association
The association between pacifiers and sudden infant death
syndrome has been known for some time. A possible
protective effect was proposed in 1979 by Cozzi et al
suggesting that the use of a pacifier might reduce the risk of
SIDS. Mitchell et al and several others have suggested an
association.3-11.
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A. Epidemiological Evidence
In 1993, Mitchell and in 1996 Fleming reported that
pacifiers had protective effect against SIDS in a case-control
studies and few deaths were reported among pacifier users.2,
17, 18
In a Norwegian study, the estimated odds ratio of
pacifier use to deaths ranged between 0.27 to 0.59 (1.5 to 4
times less risk).19 In a study, pacifier use was found to be a
preventive factor for SIDS independent of other factors such
as making the child sleep in prone position and use of soft
bedding. A case-control study carried out in Netherlands
showed that there was a preventive effect associated with
pacifier use with an odds ratio of 0.05.9 In a populationbased case-control study in Chicago from 1993 to 1996,
showed that pacifier use was associated with decreased risk
(unadjusted Odds Ratio being in range of (0.2 -0.5).5 Metaanalysis of the published research evaluating the strength of
evidence on the use of pacifiers as a protective measure
against SIDS concluded that there was a strong correlation
between pacifier use and reduced risk of SIDS .14
Cozzi et al suggested that in sudden infant death syndrome a
vacuum might occur in the pharynx, pulling the tongue back
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and blocking the airway. They suggested that the dummy
might prevent the tongue from sealing off the airway.
Though the physiologic mechanism to explain the protective
nature of pacifiers against SIDS remains unclear, there are
many theories. These include:
1. Infant Sleep Position: a pacifier may discourage an infant
from turning to the stomach position while sleeping. With
the use of pacifiers it was found that there were decreased
rollovers by the infants but increased rotation around the
crib.9 A German study found that there was no significant
association between the use of a pacifier and the prone
sleep position. The results provide strong evidence
confirming an association between the prone sleeping
position and an increased risk of SIDS. The study shows
that risk of SIDS is also increased for infants placed in the
side position, although the data suggest that the increased
risk for the side position may be due to the instability of
this position and the tendency of infants placed in the side
position to turn to a prone position. Most importantly, the
study demonstrates that infants who are put to sleep in an
unaccustomed prone or side position are at greater risk of
SIDS than those who are always put to sleep in the prone
or side position (an accustomed prone or side position).11
2. Infant Arousal during Sleep: research on infant arousal
and pacifier use suggested that pacifier users have lower
auditory thresholds than non-pacifier users.19 Infants may
arouse more easily when pacifiers fall out during sleep.
3. Airway And/Or Respiration Effects: The use of pacifier
use may make it easier to for infants to keep their airways
free due to changes in the infant tongue position.
4. Unknown Variable: Pacifier use may also be a marker for
some undiscovered variable such as the mother’s behavior
or an infant characteristic.13
Airway compromise or restriction and effects on
respiration.
1) Pacifier use may keep the tongue in a more forward
position or restriction and reducing the possibility of
airway occlusion, particularly in the effects on respiration
supine position.
2) Pacifier use may increase upper airway muscle tone and
reduce the likelihood of airway collapse during sleep.
3) Pacifiers may reduce the number and severity of apneic
periods by stimulating respiratory drive.
4) Pacifier use raises the infant’s carbon dioxide level
slightly. This acts as a respiratory stimulant and lowers the
infant arousal threshold.
5) Pacifiers may ease the transition to oral breathing from
nasal breathing if the nasal airway becomes occluded.
Sleep position.
1) Pacifiers may prevent an infant from turning to a prone
position. If turned in that position, the pacifier may keep
the infant’s nose off the bed. The prone position has been
associated with a risk for SIDS.
2) An infant with a pacifier may be more likely to keep its
nose free of bedding to maintain an adequate air supply.
3) Because the pacifier is associated with pleasure and
satisfaction, its use will promote less movement during
sleep to reduce the risk of losing the pacifier.
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4) A pacifier quiets a restless infant and reduces the
likelihood that the infant will place its head under the
bedcovers.
Infant Arousal
1) Pacifiers may decrease the arousal threshold for infants
during sleep
2) Frequent loss of the pacifier during sleep may cause
arousal.
Miscellaneous Suggestions
1) Pacifiers may reduce the potential for gastroesophageal
reflux.
2) Pacifiers may stimulate saliva production, which, in turn,
may provide protection against SIDS through unknown
means.
3) The production of saliva stimulates swallowing, which
may play some protective role.
4) Pacifiers may stimulate the release of somatostatin and
gastrin, which may have some protective effect.
5) Pacifier use by the infant may alter its mother’s behavior
causing her to check her infant more frequently for pacifier
loss.17,18,20,21,22,
Several causal mechanisms have been proposed to explain
the finding of a negative association between pacifier use
and the risk of SIDS, including the following: the presence
of a pacifier may protect the infant’s airway, 2,9,12 pacifer
sucking, or just the presence of a pacifier, may lessen the
likelihood of apnoea 8; and pacifier use may reduce high risk
infant sleep behaviours, such as a prone sleeping position.2,9
Most researchers and clinicians, however, are reluctant to
actively promote the use of pacifiers in the absence of
adequate knowledge regarding actual mechanisms related to
pacifier use and SIDS.

5. Recommendations
Before a recommendation can be made to promote the use of
pacifiers to reduce the risk of SIDS, it is important to review
the associated risks of pacifier usage. Research has shown
that pacifiers have been linked to reduced rates of
breastfeeding, duration of feeding, increased risk of acute
otitis media, and dental problems.13
Dental Issues -The sucking of pacifiers, fingers and thumbs
has been shown to lead to dental problems such as overbites,
open-bites and cross-bites.23,24 The impact of pacifier use
and finger-sucking is associated with posterior lateral crossbite which disappears by the age of 9years.25 In Greece, a
survey of 5-year-olds showed that only 3.4 percent of 5yearolds were still using a pacifier while 80 percent of finger
suckers were still sucking on their fingers. The authors
concluded from this study that pacifiers can have a
preventive effect against finger sucking, which is more
harmful to dentition than pacifiers.24 The American Academy
of Pediatric Dentists (AAPD) states that all types of Non
Nutritive sucking impact teeth in the same way, but pacifiers
are an easier habit to break compared to finger or thumb
sucking. According to the AAPD, Non Nutritive sucking is
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not a problem for teeth unless it continues after the child’s
permanent teeth have come in.
Breastfeeding - During the 1990s, the World Health
Organization/United Nations Children’s Fund Baby Friendly
Hospital Initiative discouraged the use and offering of
pacifiers to mothers because of the belief that pacifier use
interfered with breastfeeding. The use of pacifiers and the
impact on the start and duration of breastfeeding has been
studied in England, Brazil, Sweden, New Zealand and the
United States and these observational studies have found that
pacifier use tends to reduce the duration of breastfeeding
before infants are weaned and reduce the initiation of
breastfeeding. The two major theories explaining why the
use of a pacifier may impact breastfeeding include nipple
confusion and reduced sucking time. Reduced sucking time
on the breast results in a lowered milk supply which may
encourage earlier weaning. As no physiological evidence
exists that infants actually experience nipple confusion, it is
most likely that the pacifier use results in decreased sucking
time. 25-29.
Acute Otitis Media (AOM) | Research studies have shown
that pacifier use is associated with acute otitis media (AOM).
Common symptoms of AOM include night restlessness, poor
appetite, vomiting, earache and cough. AOM is closely
related to viral respiratory infections and the incidence is
highest in children less than 2 years of age and the peak
incidence is between 6 and 12 months of age. Breastfeeding
has found to have protective against AOM and infants who
are breastfeed for at least four months have 50 percent fewer
occurrences of AOM. Supine sleep position has also been
found to be protective against AOM.
The potential detrimental effects of pacifier use recommend
that pacifier usage should be of limited duration. Pacifiers
should be introduced only after breastfeeding has been well
established, which is consistent with the AAP policy
statement on breastfeeding. Because SIDS is less common in
the first month of life, it is sensible to delay pacifier
introduction during this lower risk period. The pacifier must
not be used as a substitute for nursing or feeding, nor it be
coated with sugar, honey, or any other sweet substances.
Once the infant sleeps, the pacifier should not be
reintroduced if it falls out of the mouth, nor forced use is
recommended. We recommend cessation of pacifier use by
12 months of age, because otitis media risk is higher,
whereas SIDS risk declines considerably after this age. The
risk of otitis media associated with pacifier use may be
reduced by frequent cleaning and replacement of damaged
pacifiers. Medical professionals should alert parents of
infants about these practices. To ensure maximal
breastfeeding success, mothers need regular support,
encouragement, and assistance while developing proper
breastfeeding techniques to build confidence in
breastfeeding, because these qualities have been observed in
mothers who give pacifiers to their infants and continue
breastfeeding.
It is important to highlight that the association does not
necessarily imply that the use of a pacifier is “protective”
against SIDS, although the finding is compatible with this
hypothesis. Even with a large and careful case control study,
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we cannot be sure that parents of victims of SIDS who use a
pacifier are not systematically different in some unmeasured
way from the controls.30

6. Conclusion
The review of literature suggested that the use of pacifier has
lead to decrease in the incidence of SIDS but though the
cause of SIDS is unknown, immature cardiorespiratory
autonomic control and failure of arousal responsiveness from
sleep are also important factors. More research needs to be
carried out to prove the association of the use of pacifier and
its usefulness in preventing SIDS. Additionally the pros and
cons of the use of pacifier in children have also to be
weighed and the use of pacifier must be made with proper
medical guidance.
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Abstract: Introduction: The deciduous second molar is necessary for guiding the eruption of permanent first molar. Premature loss
leads to wide range of implications on the dental arch. The distal shoe space maintainer is an appliance of choice to prevent the
implication and act as an eruption guidance for the permanent first molar. Material and Method: This is a descriptive study where in the
following terms were used to scan Pubmed and Google search: distal shoe, premature loss of deciduous molar, eruption guidance, space
maintainer. Hand search of non listed peer reviewed articles was also performed. The articles published between 1970 till 2015 in
English are included for the review. Of 281 articles 17 articles were selected for the review. Conclusion: This descriptive review has
shown various designs of distal shoe space maintainers for premature loss of deciduous second molar in a growing child. Most of the
designs presented are of single case reports and the longevity of many designs have not been mentioned. Although there are some
factors to be considered while selecting the design of this appliance which dictate their advantages and disadvantages. Decisions
regarding the use of distal shoe must be decided based on scientific evidence and clinical situation.

Keywords: distal shoe, eruption guidance, premature loss of deciduous molar, space maintainer

1. Introduction
The child’s dentition is a dynamic entity, individual and
always changing in nature.1 Primary dentition plays a very
important role in guiding the eruption of permanent teeth and
also in chewing, appearance, prevention of bad habits and
speech.2 In preventive and interceptive dentistry the
preservation of deciduous dentition plays a significant role
till its normal time of exfoliation. Premature loss of
deciduous tooth or a group of teeth might lead to wide range
of implications. The deciduous teeth lost due to trauma,
congenital absence and deep dental caries may present later
with significant problems in a growing child. The deciduous
second molar plays an important role in proper positioning
and eruption of permanent first molar. 3 The distal surface
this tooth acts as a guide plane for the eruption of permanent
molar.4 Premature loss of this tooth leads to a major
discrepancy in space between arch length and tooth size .2
Several approaches have been recommended as treatment
modality for this early loss; firstly allow the permanent molar
to erupt and if it erupts mesially regain the space. However
this modality may not be feasible if the space loss is greater
to be corrected with a simple removable appliance. Also a
removable partial denture or a reverse band and loop can also
be used, however it has been observed that the unerupted
tooth may migrate far mesially and erupt beneath these
appliances. On the other hand the distal shoe appliance helps
in control of the path of eruption and prevents undesirable
mesial migration of the unerupted tooth.4 Hence it is an
appliance of choice used to preserve the space and guide the
erupting molar in its place. There are various designs of this
space maintainer and the paediatric dentist must employ, on
the basis of local and general factors related to child, as well
as experience and with familiarity different types of
maintainers2.
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This article describes the importance of primary second
molars in guiding the eruption of first permanent molars,
space loss due to early loss of primary second molars, the
indications and the contraindications, criteria for the
appliance selection and fabrication, advantages and
disadvantages, and the various designs of distal shoe space
maintainer which help in guiding the normal eruption of first
permanent molars.

2. Materials and Methods
This is a descriptive study where in the following terms were
used to scan Pubmed and Google search: distal shoe,
premature loss of deciduous molar, eruption guidance, space
maintainer. Hand search of non listed peer reviewed articles
was also performed. The articles published between 1970 till
2015 in English are included for the review. Of 281 articles
17 articles were selected for the review.

3. Results and Discussion
Importance of primary second molars in guiding the
eruption of permanent first molars:
Active eruption of first permanent molar beings as early as 4
½ years of life and continues until they are in full occlusal
contact, i.e. 6 ½ to 7 years of age. Depending upon when the
deciduous second molar is lost during this eruption time the
space loss and space needs also vary. Earlier the tooth loss
greater the space management problem. In the maxillary
arch the permanent first molars initially erupt distally from
the arch until the cusp tip enters the mouth and then swings
mesially to contact the distal surface of deciduous second
molar, hence there is no need of a distal shoe appliance, in
stood an acrylic tooth or a loop or bar type appliance can be
used. However in the mandibular arch, the distal crown
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surface of deciduous molar is essential for guidance for
eruption of first permanent molar, it’s premature loss leads
to severe space loss and tipped position due to mesial
eruption pathway of permanent molar.5
Space Loss due to Early Loss of Primary Second Molars:
The concept of space loss due to premature loss of deciduous
teeth was described by Davenport as early as 1887.6 In 70%
the space loss and subsequent malpositioning of permanent
teeth is seen due to premature loss of deciduous second
molar.3 According to Lundstrom, Davey and Beaver the
space loss and mesial tipping of permanent molars is seen
more with premature loss of deciduous second molars. Even
Høffding and Kisling also is in view with this point and also
concluded that it also had an influence on the sagittal molar
relation to a greater degree.7 Table: 1 gives the various
studies and the amount of space loss.8
Table 1: Studies on amount of space loss in both the arches

advised in the maxillary arch.
In contrast in case of mandibular arch the 1’st permanent
molar erupts in a lingual and mesial direction using the distal
surface of the 2;nd primary molar as the buttress to guide into
position. Hence the design of the distal extension of the
appliance should have a slight lingual position over the crest
of the alveolar ridge in order to engage the mesial contact
area of the 1’st permanent molar. This consideration is
important in preventing the erupting permanent molar from
slipping contact with the appliance, resulting in rotation of
both the molar and the appliance. The occlusal radiograph is
helpful in checking the facio-lingual placement of the
gingival extension.
The decision regarding the length of the horizontal bar is
confronting to the dentist. The best approach is if the 2’nd
primary molar is present it can serve as a guide on the
working model until the fabrication of the appliance. If it is
missing then the mesio-distal width of the contra lateral side
can be taken. The gingival extension of the appliance should
be constructed to extend about 1mm below the mesial
marginal ridge of the first permanent molar. A good
preoperative radiograph that is slightly underexposed will
show the thickness of the over lying soft tissues which will
aid in determining the depth of the grove to be cut in the
working model in indirect techniques.9
Advantages and Disadvantages

However a distal space maintainer may not be indicated till
active eruption of the first permanent molar has started.5
Indication and Contraindications
Hicks (1973) suggested the indications and contraindication
for the distal shoe appliance. The indications are;
unsuccessful pulp therapy, periapical bone destruction and
advanced root resorption, extensive carious destruction of the
crown which cannot be restored, ankylosis and ectopic
eruption of first permanent molar. Conversely the following
conditions contradict their usage; poor parent and patient
compliance, congenitally absent first permanent molar,
multiple loss of teeth leading to inadequate abutments.9 Other
contraindications as suggested by other authors are, in a
patient with a history of systemic illness such as kidney
disease, rheumatic fever, low resistance to infection, juvenile
diabetes, or certain blood diseases and for patients with
congenital heart defects who need prophylactic antibiotics.2
Criteria for the Appliance Selection and Fabrication
Because the eruption of maxillary and mandibular first
permanent molars differ. The design and placement of the
appliance differ for the maxillary and mandibular arches. The
maxillary first permanent molar erupts in a distal and facial
direction until it meets muscular resistance. It then erupts in a
mesial direction until contact is made with the distal surface
of the second primary molar.9 Hence this appliance is not
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The advantage is that this appliance is effective at guiding the
eruption of first permanent molar in it’s proper position, it
prevents supraeruption of opposing teeth, can be fabricated
by indirect or direct means. However the disadvantages of
this appliance include the requirement of local anaesthetic
and a surgical incision, patient compliance to maintain
excellent oral hygiene, technically difficult procedure, the
patient must be under close scrutiny while the appliance is in
place, there is no allowance for inaccuracy in the
measurement or fabrication and the appliance needs to be
changed once the first permanent molar erupts until the
eruption
of
second
premolar,
entailing
several
appointments.10-11
Designs of Distal Shoe Space Maintainer
As discussed above there are many factors to be considered
in the design of the appliance so as to develop a long range of
treatment plan in a growing child who needs the surveillance
through three stages of occlusion development, that is,
primary mixed and the permanent dentitions.9 There have
been many designs of the distal shoe depending on the
purpose that it serves. Hence it can be classified as:
 Fixed or removable appliance
 Intra-alveolar or extra-alveolar appliance
 Pressure or non pressure appliance
 With or without lingual holding arch appliance
 Unilateral or bilateral appliance
 Adjustable and rigid appliance
 Functional or non-functional appliance
 Special modification
(Table: 2 shows the examples of distal shoe space maintainer
based on above classification).
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Table 2: Description of distal shoe space maintainer by various authors

The initial designs are the one’s given by Willet and Roche
which are fixed intra- alveolar passive non functional, non
pressure unilateral type of appliance which served to
maintain the mesio-distal width needed for the second
premolar as well as the guiding appliance for the eruption of
first permanent molar.
In 1929 Willett presented the first space maintainer with a
distal extension for the premature loss of primary second
molar. Since the abutment teeth need to resist the strong
eruption force of the lower first permanent molar he covered
both the first primary molar and the canine teeth together in a
casting which extended distally as a “shoe,” hence the name
distal shoe for this appliance. The distal extension consisted
of an L- shaped bar with an intra-alveolar extension which
was soldered to the crown.2,5 In 1942 Roche modified the
distal extension with a V shaped intra-alveolar extension.
The V shape offers a broader surface area and helps prevent
rotations. Also it holds a greater chance of success if the
unerupted tooth is positioned buccally or lingually in the
arch.2, 4
The fixed and removable appliance has its own advantages
and disadvantages. The fixed appliance does not need the
compliance of the patient and are non pressure appliance.
These appliances when designed appropriately will not
promote mesial migration; however they are contraindicated
in certain health conditions. On the other hand the removable
appliance are easy to clean unlike intra-alveolar, however it
needs a high level of patient compliance and strong
motivation from parents and it cannot be used in patients
with severe gag reflex.2,7
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As stated previously there are some contraindications for the
intra-alveolar designs of the appliance the design of extraalveolar pressure type appliance have come up. Theoretically
the terminal end of this type of space maintainer exerts
pressure which is received by the neuromuscular spindles in
the area, also called proprioceptive receptors, which absorb
directional information regarding the tooth eruptive
movement, hypothetically permitting an eruption without
mesial migration. However this type of appliance should be
monitored regularly once in 2 months by radiograph
especially when the tooth bud is intra-alveolar as there are
high risk of mesial migration.2
The conventional designs can be used successfully for
unilateral loss of deciduous second molar however they
poses a variety of problems in case of bilateral loss of
mandibular second primary molar hence Dhindsa and Pandit
suggested the need to modify the appliance design with a
lingual holding arch. However this type of appliance may
create hindrance in the path of eruption of permanent
mandibular incisors and hence may later need to be
changed.3 Alternatively Gujjar et, al; suggested the placement
of the lingual component far lingually so as to prevent the
hindrance of eruption of permanent mandibular incisors.12
Also the lingual holding arch is said to maintain the integrity
of lower dental arch in case of inadequate abutments
following unilateral loss of two primary molars by using the
canine next to the lost molar and contra lateral molars as
abutments.7, 13-4
The conventional designs of distal shoe were made of cast
metals hence they did not facilitate minor adjustments for the
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proper adaptation of the vertical extension of the distal shoe.
Some authors have given modifications which help in minor
adjustments for proper adaptation of the vertical arm.15-6 also
some authors have placed loops to permit accurate placement
of distal shoe against first permanent molar as well as to
regain small amount of space or to correct mesial tipping.13, 17
The functional design maintains the occlusion as well as
prevents the supraeruption of opposing teeth. Also the same
appliance can be used as a spacemaintainer after the removal
of gingival extension after the eruption of first permanent
molar. However the high cost, more time in fabrication and
difficulty with adjustment of the appliance and behaviour
management of the patient disfavour this design. In such
instances a non-functional appliance is of choice.9
Gegenheimer and Donly gave a special modification where
in along with the gingival extension a distal loop was
fabricated and cemented in patient’s mouth. On eruption of
permanent molar the gingival extension was removed and
the remaining appliance acted as a crown and loop appliance
till the eruption of premolar thereby avoiding the fabrication
of another appliance.18 Dull et al, gave a special
modification which had a buccal and lingual arms instead of
horizontal bars, whose buccolingual width was in
accordance with the opposing supra erupted molar. This
appliance gave better stability as the horizontal bar posed no
hindrance during occlusion.19

[3]

[4]
[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]
Trauma to the Succeeding Tooth
Malformed succedaneous tooth is seen in some cases due to
trauma to the follicle caused by improper placement of the
gingival extension of the appliance or traumatic extraction of
ankylosed primary molar.20

[13]
[14]

4. Conclusion
A dentist has to constantly evaluate the dental space
requirements during the transition from primary to permanent
dentition in a growing child. The space loss can lead to
problems such as crowding, ectopic eruption and impaction.
Many factors have been discussed in the literature regarding
distal shoe appliance, however the longivity and failure have
not been discussed. With the knowledge that is provided in
the literature regarding the of pattern of eruption and
sequence the clinician can design an appropriate appliance
for maintaining the space for premature loss of deciduous
second molar. The ultimate goal is to develop a perfect and
healthy occlusion in permanent dentition.

[15]

[16]

[17]

[18]

[19]

References
[1]

[2]

Terlaje RD, Donly KJ. Treatment planning for space
maintenance in the primary and mixed dentition. J
Dent Child 2001;2;109-14.
Barberia E, Lucavechi T, Cardenas D, Maroto M. Free
end space maintainers: Design, utilization and
advantages. J Paediatr Dent 2006;31:5–8.

Paper ID: SUB156063

[20]

[21]

Dhindsa A, Pandit I K, Modified willet’sappliance for
bilateral loss of multiple deciduous molars. A case
report. J Indian soc pedod prevent dent 2008;132-5.
Wright GZ, Kennedy DB. Space control in primary
and mixed dentition. DCNA 1978;22(4):579-601.
Space management. Barber TK, Luke LS. Pediatric
dentistry – Postgraduate dental handbook. v 17.
Littleton Massachusetts: John Wright; 1982. Pp 23742.
Lin YT, Lin WH, Lin YTJ. Immediate and six-month
space changes after premature loss of a primary
maxillary first molar. J Am Dent Assos
2007;138(3):362-8.
Psaltis GL, Fischer TJ. An appliance for space
maintenance and molar guidance. J Dent child
1982;5:357-8.
Orthodontic prevention. Tandon S. Text book of
pedodontics. 2nd ed. Hyderabad (AP): Paras; 2009. Pp
449.
Hicks EP. Treatment planning for the distal shoe
space
maintainer.
Dent
Clin
North
Am
1973;17(1):135-50.
Laing E, Ashley P, Naini FB, Gill DS. Space
maintenance. International Journal of Pediatr Dent
2009;19:155-62.
Space maintenance. Mathewson RJ, Primosch RE.
Fundamentals of pediatric dentistry. 3rd ed. Carol
Stream (IL): Quintessence Publishing Co Inc. pp -333.
Gujjar KR, Indushekar KR, Amith HV, Sharma S.
Modified Distal Shoe Appliance-Fabrication and
Clinical Performance. J Dent Child 2012; 79(3): 18588.
Hunter SB. Space maintenance with Garcia-Godoy
appliance. J Clin Orthod 1989;23 (8):529-31.
Bhat PK, Navin HK, Idris M, Christopher P, Rai N.
Modified Distal Shoe Appliance for Premature Loss of
Multiple Deciduous Molars: A Case Report. JCDR
2014; 8(8): 43-5.
Croll TP, Sexton TC. Distal extension space
maintenance: A new technique. Quintessence Int
1981;10:1075-80.
Brill WA. The distal shoe-space maintainer: chair side
fabrication and clinical performance. Pediatr dent
2002;24(6):561-5.
Chawla HS, Goyal A, Khera H. Modified space
maintainers. J Indian soc pedod prevent dent 1984:3435.
Geneheimer R, Donly KJ. Distal shoe: a cost effective
maintainer for primary molars. Pediatr dent.
1992;14(4):268-9.
Dhull KS, Bhojraj N, Yadav S, Prabhakaran SD.
Modified distal shoe appliance for the loss of a primary
second molar: A case report. Quintessence Int
2011;42:829–33.
Kirshenblatt S, Kulkarni GV. Complications of
surgical extraction of ankylosed primary teeth and
distal shoe space maintainers. J Dent Child.
2011;78(1):57-61.
Mc Donald RE, Avery DR, Dean JA. Dentistry for the
child and adolescent. 8th ed. St Louis (MO): Mosby;
2008.

Volume 4 Issue 6, June 2015
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY

2806

IJCPD

Original Article

10.5005/jp-journals-10005-1388
Antimicrobial Activity of Endodontic Medicaments and Vehicles
using Agar Well Diffusion Method

Antimicrobial Activity of Endodontic Medicaments and
Vehicles using Agar Well Diffusion Method on Facultative
and Obligate Anaerobes
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ABSTRACT
Aims: The aim of this study was to determine the relative
antimicrobial effectiveness of these endodontic medicaments
and various vehicles using an agar well diffusion assay.
Materials and methods: Double Antibiotic Paste(DAP), modified DAP, 2% Chlorhexidine gluconate and their combination
with four vehicles namely Polyethylene glycol 400 (PEG),
Propylene glycol (PG), combinations of PG with PEG and
lastly Glycerine were tested using agar well diffusion assay.
The minimum bactericidal concentration was noted against four
standard strains of organisms ie Streptococcus mutans ATCC(
American Type Culture Collection) 25175, Staphylococcus
aureus ATCC 12598, Enterococcus faecalis ATCC 35550 and
Eschericia coli ATCC 25922. Successful endodontic therapy
depends upon thorough disinfection of root canals. In some
refractory cases, routine endodontic therapy is not sufficient,
so intracanal medicaments are used for proper disinfection of
canals. Issues of resistance, limited spectrum of activity and
lack of antifungal properties, the hunt for the ideal intracanal
medicament continues. In this regard, the vehicles used to form
the pastes play a supportive role by forming the appropriate
consistency for placement and may dramatically influence their
chemical characteristics like their solubility and diffusion. Thus,
inorder to use safer and equally effective intracanal medicaments, Chlorhexidine gluconate is being unveiled in this study.
Results : The difference between the four vehicles when combined with the same endodontic medicament studied above is
nonsignificant (NS) except against Porphyromonas gingivalis.
Propylene glycol is significantly effective than Glycerine when
used with DAP ie C+M medicament combination. (p = 0.029)
Conclusion: 2% chlorhexidine gluconate and modified DAP
can definitely replace DAP and triple antibiotic paste as endodontic medicaments with chlorhexidine having an added
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advantage of bactericidal action, substantivity, biocompatibility,
low toxicity, and lesser chances of developing resistance.
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INTRODUCTION
Dental caries is the most common chronic disease and
one of the most expensive diseases to treat. As per the
National Oral Health Survey and Fluoride Mapping
(2002–2003), there is a very high proportion of untreated
caries. 1 Successful endodontic therapy of the teeth
affected with dental caries consists of thorough disinfections of the root canals which cannot be attained by
standard treatment alone. Hence, the use of endodontic
medicaments for sterilization of root canals especially
resistant microbes like Enterococcus faecalis has become a
necessity. Although calcium hydroxide has been the most
used endodontic medicaments, recently triple antibiotic
paste (TAP), a combination of ciprofloxacin, metronidazole, and minocycline has been proven to be most
effective. But, minocycline in TAP has been associated
with discoloration and chances of affecting the developing permanent successor if used in deciduous teeth like
other tetracyclines cannot be denied.2 Appropriate use
of the existing antibiotics and also antimicrobial agents
and their combinations, which help in decreasing the
incidence of resistance development, should be tested
and incorporated in the treatment of infectious diseases.
Hence, double antibiotic paste (DAP) being an equally
effective alternative, and a combination of amoxicillin
clavulanate with metronidazole will be referred to as
modified DAP along with 2% chlorhexidine gluconate
which will be compared for their antimicrobial effectiveness. To the best of our knowledge, i.e., the first study to
compare these three endodontic medicaments, and their
combinations with various vehicles are being investigated
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to find the best combination for various uses in dentistry
like intracanal medicaments,3 noninstrumentation endodontic therapy (NIET),4-6 and local drug delivery as used
in periodontal pockets.7 The addition of vehicles to these
intracanal medicaments not only improves the handling
characteristics but also enhances diffusion through dentinal tubules, antimicrobial activity, and release of the
medicaments.8,9 The aim of this study was to determine
the relative antimicrobial effectiveness of these endodontic medicaments and various vehicles using an agar well
diffusion assay.

MATERIALS AND METHODS
This study was carried out in Basic Science Research
Centre, Belgaum. It is approved by the Institutional
Review Board (Ref no. KLEU/Ethic/14-15/D-73). This
study is a part of ongoing ex vivo study. The endodontic
medicaments evaluated were DAP, modified DAP, 2%
chlorhexidine gel and their combination with polyethylene glycol (400 PEG), propylene glycol (PG), combinations of PG with PEG, and glycerine. The antimicrobial
activity was carried out against standard strains of
American Type Culture Collection (ATCC) against five
organisms. Streptococcus mutans was chosen as it is the
most commonly isolated organism from root canals of
infected teeth, whereas Staphylococcus aureus and E. faecalis
were chosen as they are known to develop resistance.
Porphyromonas gingivalis is also a commonly isolated
Gram-negative obligate anaerobe from root canals of
teeth and linked to the signs and symptoms of periapical
disease and are considered to be more resistant due to
outer membrane of their cell-wall structure.10,11

Microorganisms Tested
Streptococcus mutans (ATCC 25175)
Staphylococcus aureus (ATCC 12598)
Enterococcus faecalis (ATCC 35550)
Porphyromonas gingivalis (ATCC 33277)
Escherichia coli (ATCC 25922).

Preparations of Microbial Inocula
A direct colony suspension of each test isolate was prepared and the turbidity was adjusted to 0.5 McFarland
Standard, for S. mutans, S. aureus, E. faecalis, E. coli, and
a 1.0 McFarland Standard for P. gingivalis.

Determination of Minimum Inhibitory
Concentration of Antimicrobial Substances and
their Combinations by Broth Dilution Method
Minimum inhibitory concentration (MIC) is defined as
the lowest concentration where no visible turbidity is
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observed, i.e., bacteriostatic concentration. Brain heart
infusion (BHI) broth was used for the serial dilutions. The
selected microorganism was inoculated in BHI broth as
per Clinical Laboratory Standard Institute (CLSI) guidelines formerly known as NCCLS, i.e., National Committee
for Clinical Laboratory Standards. Also, control strains of
E. coli ATCC 25922 were kept for monitoring antibacterial susceptibility testing. A known concentrate of the
antibacterial substances was serially diluted to two folds
in broth and two controls were also included. The first
contained undiluted drug which served as the positive
control and other contained only inoculums which served
as the negative control. Minimum inhibitory concentration was done by broth dilution method first for single
drug, namely 2% chlorhexidine gluconate, ciprofloxacin,
amoxicillin clavulanate, and metronidazole, and their
combinations, i.e., ciprofloxacin with metronidazole
(C + M) and amoxicillin clavulanate with metronidazole
(A + M). For facultative anaerobes ten serial dilutions
were done with incubation time of 24 hours. Whereas for
P. gingivalis, 12 serial dilutions were done for both single
drug and their combinations by broth dilution MIC test with
incubation time of 48 hours under anaerobic conditions
(Figs 1 and 2). The concentrations used were 0.5 mg/mL
of ciprofloxacin, 0.5 mg/mL of amoxicillin clavulanate,
and 2 mg/mL of metronidazole for single drug and
1 mg/mL concentration for both the drug combinations,
i.e., C + M and A + M.

Determinations of Antimicrobial Susceptibility
using Agar Well Diffusion Method
Agar well diffusion method was used to determine the
antibacterial activity of endodontic medicaments and
various vehicles, i.e., DAP, modified DAP, and 2% CHX
with PEG, PG, PEG + PG, and glycerine. A 50 µL of respective microbial inoculum was taken using a micropipette
in order to provide an even lawn of cells, and loaded onto
the agar plates evenly. The agar plates were inoculated
with the respective microorganisms by even streaking
of the swab over the entire surface of the plate three
times rotating the Petri plates at 60° approximately after
each applications. Finally, it was swabbed all around
the periphery of the agar surface. Five wells of 7 mm
size and 4 mm depth were made at an equal distance
and 70 µL volume of each medicaments with respective
vehicles in the ratio 1:1 (i.e., 35 µL medicaments + 35 µL
vehicle) was dispensed into the four wells with the help
of micropipettes. The undiluted medicaments, i.e., 70 µL
of the antimicrobial substances only were dispensed into
the 5th well at the center of inoculated agar plate and were
considered as the positive control. The plates were then
incubated at 37°C for 24 hours in an aerobic environment
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A

B

C

D
Figs 1A to D: Minimum inhibitory concentration of single antimicrobial substances, i.e.: (A) Chlorhexidine gluconate;
(B) ciprofloxacin; (C) amoxicillin clavulanate; and (D) metronidazole by broth dilution method against P. gingivalis

A

B
Figs 2A and B: Minimum inhibitory concentration of combination of antimicrobial substances, i.e.: (A) Ciprofloxacin with
metronidazole; and (B) amoxicillin clavulanate with metronidazole by broth dilution method against P. gingivalis

A

B

C

Figs 3A to C: Antimicrobial activity of the endodontic medicaments, i.e.: (A) 2% chlorhexidine gluconate; (B) ciprofloxacin with
metronidazole; and (C) amoxicillin clavulanate with metronidazole along with the four vehicle combinations against P. gingivalis using
agar well diffusion method

for S. mutans, S. aureus, and E. faecalis and for 48 hours
anaerobically for P. gingivalis (Figs 3A to C). The Petri plates
were observed for zone of inhibition, which were measured
using a scale in millimeters. The tests were repeated three
times to minimize errors.

Statistical Analysis
• Mean value and SD
• Kruskal-Wallis test
• Pairwise comparison using post hoc Mann-Whitney U
test (p < 0.05).
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RESULTS
The least MIC value of all medicaments was that of
chlorhexidine and all organisms were resistant to metronidazole (Table 1). Combination of ciprofloxacin with
metronidazole improved sensitivity of S. mutans, S. aureus,
and P. gingivalis only while amoxicillin clavulanate with
metronidazole combination improved susceptibility of
S. mutans only (Table 2).
All of the selected organisms were susceptible to the
antimicrobial drugs and vehicles combination except for
S. mutans, which exhibited resistance to C + M and all
the four vehicle combinations. There was no statistically
significant difference in the same antimicrobial drug
and vehicles, i.e., PEG, PG, PEG + PG, and glycerine
except P. gingivalis. There existed significant difference
in C + M + PG and C + M + glycerine only on P. gingivalis.
Considering drug-wise and organism-wise comparison,
Table 1: Minimum inhibitory concentration of single
antimicrobial substances by broth dilution method
Test agent
Chlorhexidine

Ciprofloxacin

Amoxicillin clavulanate

Metronidazole

Microorganism
S. mutans
S. aureus
E. faecalis
P. gingivalis
E. coli
S. mutans
S. aureus
E. faecalis
P. gingivalis
E. coli
S. mutans
S. aureus
E. faecalis
P. gingivalis
E. coli
S. mutans
S. aureus
E. faecalis
P. gingivalis
E. coli

MIC
0.078%
0.078%
0.156%
0.019%
0.078%
7.81 µg/mL
31.25 µg/mL
1.95 µg/mL
0.019 µg/mL
1.95 µg/mL
7.8125 µg/mL
3.90 µg/mL
15.625 µg/mL
0.019 µg/mL
15.625 µg/mL
500 µg/mL
500 µg/mL
500 µg/mL
0.975 µg/mL
1 µg/mL

Table 2: Minimum inhibitory concentration of combination of
antimicrobial substances by broth dilution method
Test agent
Ciprofloxacin + Metronidazole

Amoxicillin clavulanate +
Metronidazole
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Microorganism
S. mutans
S. aureus
E. faecalis
P. gingivalis
E. coli
S. mutans
S. aureus
E. faecalis
P. gingivalis
E. coli

MIC
1.95 µg/mL
7.81 µg/mL
1.95 µg/mL
0.039 µg/mL
1.95 µg/mL
3.90 µg/mL
15.625 µg/mL
15.625 µg/mL
0.019 µg/mL
15.625 µg/mL

chlorhexidine was significantly more effective than C + M
and A + M against S. mutans and S. aureus. C + M was the
most effective on E. faecalis followed by chlorhexidine;
whereas A + M was most effective against P. gingivalis,
thus justifying the combination for obligate anaerobes.

DISCUSSION
The sterilization and disinfection of the root canal systems
consists of reduction in microbes to enable local response
and ensure healing of damaged tissues.12 Studies of the
microbial diversity of the root canal infections demonstrate that relative proportions of anaerobes increase with
time and that facultative anaerobes increase when root
canals remain infected for longer periods.13 The most
predominantly isolated organisms is S. mutans followed
by facultative microbes, such as E. faecalis and S. aureus,
which constitute the most resistant species.14 E. faecalis is
one of the possible causes of root canal failure.15 Recently,
E. faecalis has been predominantly found in primary endodontic infections too.16 Also, Gram-negative anaerobes,
e.g., black-pigmented species have been associated with
signs and symptoms of periapical disease and exhibit
resistance due to the outer membranes of their cell wall.15
The advantage of local applicant of an antibiotic is that
it permits the use of very large doses, hence being bactericidal, thus overcoming resistance without risk of systemic toxicity to the subject as the overall dose is small.13
Hence, depending on the MIC of combination of drugs
by broth dilution method, higher dosage of 100 µg/mL
was chosen. Also, previous studies have shown the dose
of 100 µg/mL to be bactericidal and no bacteria were
recovered from the samples. However, concentrations of
1 and 10 µg/mL allowed some microbes to persist, i.e.,
these concentrations were only bacteriostatic.17,18
Chlorhexidine has been used extensively in endodontics for irrigation and as an intracanal medicament and is
considered as the gold standard.19,20 It is a cationic biguanide and an antiseptic. It has substantive properties and
even at higher concentrations has very low toxicity.21,22
At low concentration, it is bacteriostatic, whereas at high
concentration, it is bactericidal.23 It shows antimicrobial
activity from concentrations as low as 0.1%; and shows
bactericidal activity at 2% and is biocompatible.24,25
The MIC of chlorhexidine started from 0.019% against
P. gingivalis to 0.078% against other facultative anaerobes
with the highest concentration against E. faecalis, i.e.,
0.156%. Similar results were observed by Mistry et al,26
i.e., < 0.0625% of chlorhexidine against facultative anaerobes but in case of E. faecalis, our study shows higher
values though the standard strain of E. faecalis is the
same and the MIC also has been determined in both the
studies by broth dilution technique. Strict anaerobes,
e.g., P. gingivalis as in our study were most susceptible to
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chlorhexidine without the vehicles, which is contrary to
the findings of Filho et al.20 Chlorhexidine when studied
with vehicles by agar well diffusion method showed
lesser zones of inhibition of P. gingivalis as compared to
other microbes due to being more effective against Grampositive organisms than Gram-negative.27
The MIC of ciprofloxacin alone and decrease in MIC
when combination of C + M are in unison with the results
stated by Carreira et al9 except for S. aureus might be due to
the use of different ATCC strains. The zones of inhibition
of ciprofloxacin against clinical isolates of S. aureus and
E. faecalis are greater at drug concentration of 5 µg/mL28
as compared to 100 µg/mL in our study against standard
strains of same microorganisms. It is interesting to note
that standard strains of S. mutans exhibited resistance
C + M along with the four vehicles when tested by agar
well diffusion method which is in accordance to study
by Jain et al.29 Double antiseptic paste has been shown
to be equally effective as TAP30 and it was observed that
MIC of C + M against all organisms except E. faecalis was
lower as compared to ciprofloxacin alone. Another study
by Choudhary et al31 shows amoxicillin and ciprofloxacin
to be highly effective in terms of zones of inhibition, i.e.,
31 and 30 respectively, whereas tetracyclines to be moderately effective against clinical isolates of S. mutans.31
As per the principles of antibiotic therapy, the use of
narrow spectra but bactericidal drugs can prevent the
development of drug resistance. Combination of two
bactericidal drugs can overcome selective pressure and
avoid development of resistance in microorganisms.
Beta-lactamase production is the most common reason
for resistance in Enterobacteriaceae, so clavulanic acid
which is a beta-lactamase inhibitor can be used.32 Hence,

the selection of amoxicillin clavulanate, instead of ciprofloxacin has also been found to be 100% effective against
endodontic bacteria.33 Therefore, modified DAP with
amoxicillin clavulanate was studied for the first time for
lesion sterilization and tissue repair or noninstrumentation endodontic technique.
The MIC of amoxicillin clavulanate alone is in accordance with the guidelines by Indian Council Medical
Research, except for E. faecalis and E. coli.32 Also, the MIC
combination of amoxicillin clavulanate with metronidazole
improved or stayed consistent for all organisms except
S. aureus. Additionally, the zones of inhibition of A + M with
the four different vehicles were the largest, i.e., against
P. gingivalis which is similar to findings by Gomes et al.15
The zones of inhibition were greater for P. gingivalis as
obligate anaerobes are rather easily eradicated and metronidazole targets anaerobes in particular.32 Additionally,
2% CHX was unanimously effective against all pathogens
with additional advance of no resistance development
being a cation.34
The use of vehicles like PG not only enhances the penetration of the drugs into their dentinal tubules as observed
by Cruz et al,8 but also can even make microbes having
drug resistance; sensitive when used along with vehicles
like PEG, e.g., metronidazole when used with PEG as in
study by Carreira et al.9 The use of vehicles as carriers for
intracanal medicaments also improve handling properties
of the resulting paste and enhance their release too. All the
above selected vehicles do possess antimicrobial activity.35
No significant difference in vehicles when mixed with
endodontic medicaments except for PG in comparison
with glycerine when used along with C + M combination
of drugs against P. gingivalis (Table 3) as these vehicles

Table 3: Antimicrobial activity of the endodontic medicaments and vehicle combinations against selected
pathogens using agar well diffusion method
Antimicrobial drugs
Chlorhexidine

C+M

A+M

Vehicles
PEG
PG
PG +PEG
Glycerine
H-Value#
p-value
PEG
PG
PG +PEG
Glycerine
H-Value#
p-value
PEG
PG
PG +PEG
Glycerine
H-Value#
p-value

S. mutans(mm)
31.00 (1.00)
32.00 (1.00)
31.33 (0.57)
31.33 (0.57)
1.96
0.58 (NS)
–
–
–
–

25.00 (1.00)
26.33 (0.57)
25.33 (2.08)
20.00 (1.00)
7.56
0.056 (NS)

S. aureus(mm)
39.00 (1.00)
37.67 (1.15)
37.33 (1.52)
35.67 (0.57)
7.30
0.063 (NS)
25.00 (1.00)
24.00 (1.00)
24.00 (1.00)
23.67 (0.57)
3.041
0.385 (NS)
27.00 (1.00)
27.00 (1.00)
26.67 (1.52)
25.00 (1.00)
4.44
0.217 (NS)

E. faecalis(mm)
31.67 (1.52)
29.33 (0.57)
29.67 (1.52)
28.00 (1.00)
6.79
0.079 (NS)
34.00 (1.00)
33.00 (1.00)
33.00 (1.00)
32.67 (0.57)
3.041
0.385 (NS)
26.00 (1.00)
25.33 (1.52)
27.33 (.57)
28.00 (1.00)
6.72
0.081 (NS)

P. gingivalis(mm)
26.00 (1.00)
27.00 (1.00)
27.33 (0.57)
27.67 (1.52)
3.37
0.337 (NS)
37.00 (1.00)
38.33 (0.57) a
39.00 (1.00)
32.33 (1.52) a
9.00
0.029*
46.00 (1.00)
46.33 (1.52)
46.00 (1.00)
45.00 (1.00)
2.11
0.548 (NS)

Kruskal Wallis test; p > 0.05 non significant (NS); *p < 0.05 significant; apairwise comparison using post hoc Mann Whitney U test
statistically significant( p < 0.05). All other pairwise comparisons are non significant (NS)
#
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might not be having a synergistic effect when used with
the three intracanal medicaments, i.e., 2% chlorhexidine
gluconate, C + M and A + M.
The agar well diffusion method or well plate method
or the agar diffusion method was used in this study as it is
the most commonly used method of antimicrobial activity
determination especially of newer substances like plant
extracts, new drug formulations, etc. This technique is a
well-accepted way of comparing the antibacterial effect
of different dental materials, medicaments, etc.24 Agar
well diffusion was used for the combination of antimicrobial drugs with vehicles as though E-test being the
latest method, it is not feasible for combination of drugs.

CONCLUSION
The many hurdles in using antibiotics as intracanal
medicaments are: Issues of resistance, limited spectrum
of activity, lack of antifungal properties, and the hunt for
the ideal intracanal medicament continues. In this regard,
the vehicles used to form the pastes play a supportive role
by forming the appropriate consistency for placement and
may dramatically influence their chemical characteristics
like their solubility and diffusion.36 Though difference
between the four vehicles studied above is NS except
P. gingivalis, PG8 or PEG36 can be used to improve diffusion and slow release of medicaments for longer period
of time. The inhibitory effect of PEG is definitely an
advantage against Gram-negative species when used as
a base for the formulation of endodontic medicaments.36
Hence, 2% chlorhexidine gluconate and modified DAP
can definitely replace DAP and TAP as endodontic medicaments with chlorhexidine having an added advantage
of bactericidal action, substantivity, biocompatibility, low
toxicity, and lesser chances of developing resistance.34,37
Therefore chlorhexidine can be used for facultatively
anaerobic bacterial species, like S. mutans, and also for
species known to develop resistance like E. faecalis and
S. aureus. Modified DAP was the most effective against
obligate anaerobes P. gingivalis, but it was also sensitive
to 2% chlorhexidine gluconate.
Furthermore, ex vivo studies should be carried out as
agar diffusion may be influenced by physical–chemical
properties of the medicaments, nature of agar, composition, porosity, pH, and thickness of agar media.38 Ex vivo
studies will give us an appropriate understanding of
the diffusion through dentinal tubules of these newer
combinations of endodontic medicaments and vehicles.
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ABSTRACT
Aim: The study compared the obturation qualities in primary teeth using three endodontic obturation techniques namely
incremental filling technique, lentulospiral technique and pressure syringe technique. Methods: The study was
conducted on eighteen primary maxillary incisors of five individuals aged 4-5 years who required primary endodontic
treatment. The selected samples were equally and randomly distributed into 3 groups with respective to the technique
used. Obturation was done, and the evaluation of pulpectomized incisors was done by a single author using radiographic
criteria. Results: The results showed no statistically significant differences among the three techniques tested when
apical seal, voids and extrusion were evaluated.
KEYWORDS: Primary teeth, Lentulospiral Techniques, Children

namely incremental filling technique,
technique, and pressure syringe technique

AA
INTRODUCTION
aaaasasa sss

Maintaining the integrity of primary teeth in the oral
cavity is one of the major goals of dentistry.1 Preserving
the primary teeth is important for maintaining the arch
length. It is important to maintain the vitality of the
primary teeth but a tooth without a vital pulp can also
remain clinically functional.2 Pulpectomy is one of the
treatment options for severely decayed primary teeth.
Successful root canal therapy is dependent upon the
quality of obturation of the root canal system .Various
endodontic obturation techniques are available to save the
tooth. The material can be carried to the canal using
lentulospiral; pushed into the canal in bulk using cotton
pellet; applied by using an endodontic pressure syringe.
Many investigations have been carried out to evaluate
and compare the success rate of different root canal
filling materials used for primary teeth. Previous in vitro
investigations of methods of obturation in primary teeth
showed good performance of the lentulo spiral over other
techniques.3,4 In vitro evaluation of root canal obturation
methods in primary teeth have reported superiority of the
lentulo spiral mounted in a slow-speed handpiece in
filling straight and curved root canals of primary teeth,
but in vivo clinical evaluation has been investigated less.
In the present study, comparison of the efficiency of these
three techniques in primary incisors was tested and
evaluated.
Aims and Objective: The aim and objectives of the
study are to compare the obturation qualities in primary
teeth using three endodontic obturation techniques

lentulospiral

MATERIALS AND METHODS
The study was conducted at the Department of
Pedodontics and Preventive Dentistry, KLE VK Institute
of Dental Sciences, Belgaum after obtaining permission
from the Institutional ethical committee. The study was
conducted on eighteen primary maxillary incisors of five
individuals aged 4-5 years who required primary
endodontic treatment. The inclusion and exclusion
criteria for the study are as follows:
Inclusion criteria:
 No gingival swelling or presence of sinus tract
 No purulent exudates expressed from the gingival
margin
 No abnormal mobility other than mobility due to
normal exfoliation
Exclusion criteria:
 Any pathologic signs of external and internal
resorption
 Periradicular involvement extending into the
permanent tooth bud
 Non restorable crown
 Pathologic root resorption involving more than one
third of the root
 Presence of dentigerous or follicular cyst
 Pathologic loss of bone support with loss of the
normal periodontal attachment
The selected samples were equally and randomly
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distributed into 3 groups with respective to the technique
used (Figure 1).
Group A – Incremental filling technique
Group B – Lentulospiral technique
Group C – Pressure syringe technique

ORIGINAL RESEARCH

For incremental technique, endodontic pluggers
(Pulpdent) were used and for the next two techniques,
lentulospiral and pressure syringe (Pulpdent) were used
respectively. The powder liquid ratios were 2:1, 1:1 and
1:1 for the three groups respectively. The post obturation
radiographs were placed on a viewer with a graph sheet
behind the radiographs (Figure 4). All teeth were
evaluated as per the criterias given below after obturation
using the three techniques.

Fig 1: techniques used for obturation

The methodology is as follows:
Before initiating the treatment, standardized baseline
radiographs were taken for all the patients. Local
anaesthesia was given and the teeth requiring endodontic
treatment were isolated using rubber dam. Access to the
pulp was obtained using a #2 carbide bur which was
followed by working length estimation (Figure 2).
Biomechanical preparation was done using H files from
size 10 up to size 40 with frequent irrigation. The canals
were then dried and obturated (Figure 3) using the three
different techniques mentioned.

Fig 2: preoperative radiograph of primary incisors with working length.

Fig 4: post-operative radiograph placed in a viewer with graph

Criteria For Evaluation:
 Apical seal was evaluated horizontally in mm from
the apical end of the filling material to the
radiographic apex.
 Quality of filling was defined as the measuring (mm)
of the largest dimension of any voids within the
filling material measured vertically from the
radiograph.
 Extrusion was defined as a measuring (mm) of the
largest dimension of any extruded material vertically
beyond the radiographic apex.
 The measurements were standardized and given a
scale of 1, 2, 3, while scale 1 measured as  1mm,
scale 2 measured as 1-2mm, scale 3 measured as 
2mm.
 Scale 1 indicated the best possible results, while 3 as
the worst.

RESULTS
The values were tabulated, and the results are given
separately for the three parameters tested, apical seal,
voids, and extrusion. With respect to the apical seal, 5
samples in each technique group showed measurement of
scale 1, one sample in each technique group shows values
of scale 2. None of the samples were in the range of scale
3. (Chart and table 1)
When voids are measured, six samples in group A, five
samples in group B, four samples in group C showed
values of scale 1. None of the samples in group A and
group B had values of scale 2 but one sample in group C
showed value of scale 2. One sample from each in group

Fig 3: post-operative radiograph of primary incisors
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integrity and health of the tooth and their supporting
tissues.2
In the past, many studies have been done to determine the
ideal root canal obturation material for primary teeth, but
few studies are there to quote an effective delivery system
for obturation of primary teeth. A need has always
persisted to evaluate the optimum technique of obturation
of primary teeth, so as to obtain a compact and dense
filling of the root canal. Hence, the purpose of this study
was to comparatively evaluate the efficiency of three
different obturation techniques for primary teeth.

Chart with table 1 showing results of apical seal

B and C showed the values of scale 3 (Chart and table 2).
With regard to measurement of extrusion, all the six
samples in each group showed the values of scale 1. None
of the samples had the values of scale 2 or 3 (Chart and
table 3). This depends on the operator’s manual dexterity.

In this study, all primary molars were obturated using
ZOE because it is the most commonly used root canal
filling material for primary teeth, and many investigations
have assessed its clinical performance. Also, the material
can be easily obtained.6,7
The results showed no statistically significant differences
among the three techniques tested when apical seal,
voids, and extrusion were evaluated. Apical Seal was
defined as the measurement (mm) between the apical end
of the filling material and the radiographic apex. Quality
of Filling was defined as the measurement (mm) of the
largest dimension of any voids within the filling material.
Extrusion, in this study, was defined as the measurement
(mm) of the largest dimension of any extruded material
beyond the radiographic apex.
The scales used in this study were based on giving equal
importance to each variable tested, (apical seal, voids,
and extrusion). The clinical significance of each of these
variables is difficult to fully establish. In primary
dentition due to the extent of infection with in 4-5 years
age group patients as the teeth were affected by nursing
bottle caries. However, if one extrapolates from the
findings of the endodontic dental literature, extrusion and
apical seal may represent a more important aspect of
endodontic care than the presence of voids. In the apical
seal and extrusion similar results were obtained for the
three different techniques.

Chart with table 2 showing results of voids

A study by Reddy VVS8 evaluated the depth of the canal
fill, presence or absence of voids and canal overfill. The
author concluded that endodontic pressure syringe and
tuberculin syringe were better than lentulospiral in
controlling voids, which was a contrary to the results
obtained in the present study. Also it was found that
endodontic pressure syringe was superior in controlling
extrusion of zinc oxide eugenol cement.
Chart with table 3 showing results of extrusion

DISCUSSION
Pulpectomy of primary teeth consists of extirpation/
debridement of the pulp tissue, filling of the canals to
remove organic debris and obturation with an
antibacterial and a resorbable filling paste. The goal of
this procedure is to maintain arch length and function by
preserving primary teeth that are essential for proper
guidance of the permanent dentition5 and maintain the
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Guelmann M et al9 in their study reported that the
NaviTip system demonstrated the highest number of
flush or complete fillings compared to lentulospiral
mounted on a slow speed handpiece and vitapex syringe
system . The author also reported the technique fast and
user friendly. But the evaluation of obturation techniques
was done using different materials which is not
standardized. In the present study, a single obturation
material has been used to obtain the same radio opacity
and consistency. Another study by Bawazir OA, Salama
FS 1 found that there was no statistically significant
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difference between the two techniques; that is
lentulospiral mounted in a slow speed handpiece and
hand-held.

4.

5.

CONCLUSION
The present study found no significant differences among
the three techniques used for obturation of primary teeth
canals. In the present study it was concluded that
operators manual dexterity was very important than the
technique of obturation.

6.

7.
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ABSTRACT
Objective: The drawback associated with conventional eye drops needs development of novel ophthalmic delivery system with improved
bioavailability and patient compliances. The objective of present work was to develop and evaluate mucoadhesive in situ ocular gel of Pefloxacin
mesylate based on the concept of ion activated in situ gelation for the prolonged precorneal residence time.
Methods: Formulations were prepared using Sodium Alginate as gelling agent and Hydroxy ethyl cellulose as mucoadhesive agent. Gels were
evaluated for gelling capacity, bio adhesion force, rheological property, ex vivo and in vitro release profile for selection of optimized formulation.

Results: Developed formulations with satisfactory clarity, pH, drug content, gelling capacity, viscosity and bio adhesion were selected for ex vivo and
in vitro release studies. An optimum formulation which could sustain the release for 12hours was finalized for further evaluations like;
antimicrobial efficacy and irritation test. Formulations were found to be non irritant, effective against the test organisms and exhibited Zero order
release pattern and pseudoplastic rheology.
Conclusion: The developed system with sodium alginate and hydroxyl ethyl cellulose can be a feasible alternative to conventional eye drops.

Keywords: Ocular drug delivery, Sodium alginate, Hydroxyethyl cellulose, Sustained delivery, Flouroquinolone antibiotic.
INTRODUCTION
Conventional ophthalmic eye drop often results in poor
bioavailability and therapeutic response due to rapid pre-corneal
loss caused by nasolacrimal drainage and high tear fluid turnover.
Several new preparations like ointments, inserts and collagen
shields have been developed for ophthalmic use, not only to prolong
the contact time of the vehicle on the ocular surface, but also to slow
down the drug elimination. Even though successful results were
obtained with these preparations it involves some disadvantages,
such as blurred vision or patient non-compliances [1, 2].

An alternative approach that significantly increases the precorneal
residence time and bioavailability of the drug can be achieved by
using the novel delivery system based on the concept of in situ gel
formation. In situ gel forming system can be described as liquids
dosage form that can be delivered in a drop form, and they undergo
a phase transition in the ocular cul-de-sac to form a viscoelastic gel.
In contrast to pre formed gelled formulations the in situ gelling
system has an advantage of reproducible and accurate
administration of drug and creates little to no problem of vision [3].

An in situ gelling system consists of polymers that exhibit sol-to-gel
phase transition due to change in a specific physicochemical
parameter; the pH [4] temperature [5] and electrolyte composition
[6] in the lacrimal fluid of the eye. In situ gel forming solution has
been studies extensively to enhance ocular bioavailability and
prolonged duration of action. A natural hydrophilic polysaccharide
SA (SA) the sodium salt of alginic acid, is used in preparation of in
situ gelling system as it forms polymeric dispersion in buffer that
exhibit low viscosity up to pH 5 and converted to gel in contact with
lacrimal fluid [3-7]. Despite the fact that, in situ gelling polymers can
be applied to the conjunctival sac where they undergo sol to gel and
facilitate drug delivery continuously, its viscosity alone cannot
significantly prolong the precorneal residence time. Consequently
the need of mucoadhesive polymers was emphasized to enhance pre
corneal residence of in situ gel for improved bioavailability of drug.
Muco adhesive polymers are macromolecular hydrocolloids with
numerous hydrophilic functional groups and they may be natural,
synthetic, or semi-synthetic in nature [8, 9]. In present study

Hydroxy ethylcellulose (HEC) was included as mucoadhesive
polymer and SA was chosen as in situ gelling agent since it exhibits
several favorable biological properties such as biodegradability and
non-toxicity [10].

Pefloxacin is a flouro quinolone bactericidal antibiotic, which
inhibits bacterial DNA replication as other flouroquinolones.
Compared to other antibiotics it has wider antibacterial spectrum,
better bioavailability, better ocular penetration, and has least
chances of developing resistance to antibiotic [11, 12].

Hence the aim of this study was to examine the potential use of SA
and HEC in designing a long acting mucoadhesive in situ ophthalmic
delivery system of pefloxacin mesylate.
MATERIALS AND METHODS

Perfloxacin mesylate was obtained from Smruthi Pharma Pvt Ltd.,
Kolhapur [India]. SA and Hydrox ethyl cellulose were purchased
from S. D. Fine chemicals Ltd., Mumbai [India].

Instruments used were UV-Vis Spectrophotometer [Shimadzu UV1700 PC, Shimadzu corporation, Japan], Brookfield Viscometer [LVDVE] Brookfield Engineering Labouratories INC USA], Dissolution
Tester [USP XXXIII dissolution Tester, Electrolab, Mumbai, India]

Preparation of In situ gelling systems of Pefloxacin mesylate

SA in combination with hydroxyl ethyl cellulose was dissolved in
Acetate buffer pH 5.0 by continuous stirring at 40 °C. Required
quantity of Pefloxacin mesylate was added to polymeric solution
and stirred to get a final drug concentration of 0.3% w/v.
Mannitol [5% w/v] and Benzalkonium chloride [0.01 % w/v]
was added later which acts as isotonicity adjusting agent and
preservative, respectively. The complete formulas of the
formulations are given in the [table1]. The formulations were
filled in sterile 20 ml glass vials, capped with rubber closures
and sealed with aluminum caps. The formulations in their final
pack were terminally sterilized by autoclaving at 121 °C and 15
psi for 20 min. The sterilized formulations were stored in
refrigerator [4 °C – 8 °C] until further use.

Preethi et al.
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Table 1: Composition of In situ gelling formulations
Formulation ingredients
(% w/v)
Drug
SA
Hydroxy ethyl cellulose
Mannitol
Benzalkonium
chloride
Acetate buffer

Formulation codes
C1
C2
0.3
0.3
1
1
1
2
5
5
0.01
0.01
q. s

q. s

C3
0.3
1
3
5
0.01
q. s

C4
0.3
1.5
1
5
0.01
q. s

C5
0.3
1.5
2
5
0.01
q. s

C6
0.3
1.5
3
5
0.01
q. s

C7
0.3
2
1
5
0.01
q. s

C8
0.3
2
2
5
0.01
q. s

C9
0.3
2
3
5
0.01
q. s

In vitro gelation studies

Ex vivo corneal permeation studies using goat’s cornea

Formulations were evaluated for gelling capacity by placing a drop
of the formulation in a vial containing 2 ml of freshly prepared STF
and equilibrated at 37 °C. The gel formed, gelation time and the time
taken for the gel to dissolve was assessed visually. The composition
of simulated tear fluid (STF) was sodium chloride 0.670 g, sodium
bicarbonate 0.200 g, calcium chloride 0.008g and purified water q. s
100 g [9].

Whole eye balls of goat were procured from a local slaughter house
and corneas were used to study the trans corneal permeability. A
diffusion cell was fabricated to evaluate drug permeation through a
sheep's corneal membrane. The modified diffusion cell consists of an
upper and lower chamber and it was separated by goat cornea.
Simulated tear fluid was used as a diffusion medium. The
formulation to be tested was added to the donor chamber with the
help of a micropipette. The donor surface of the membrane was
constantly in contact with simulated tear fluid. A temperature of
37±0.5 °C was maintained throughout the study. A magnetic stirrer
in the cell provided continuous agitation. At regular time intervals, 1
ml of sample was withdrawn and replaced with fresh STF in order to
maintain sink conditions. The samples were appropriately diluted
and the absorbance was measured at 272 nm using a Shimadzu
1700UV-VIS spectrophotometer [15].

Rheological studies

In order to evaluate the rheological behavior, viscosity of the
formulations before and after addition of simulated lacrimal fluid
was evaluated using Brookfield viscometer [RVE Model]. Studies
were carried out at room temperature. Sample was placed in a
suitable beaker and the instrument continuously sheared the
material at various angular velocities from 10 to 100 rpm. The
hierarchy of angular velocity was reversed and the average viscosity
was determined.
Measurement of bio adhesion force

In this method excised sheep corneal membrane was immediately
fixed with the mucosal side outwards onto a glass vial using a rubber
band. Vials with the corneal membrane were stored at 37 °C for 5
min. Then, the next vial with a section of the membrane was
connected to a balance in an inverted position while the first vial
was placed on a height adjustable pan. The gel was placed onto the
corneal membrane of the first vial. Then, the height of the second
vial was adjusted so that the membrane surfaces of both the vials
came in close contact. A ten minute contact time was chosen. Then,
the weight was allowed to increase in the pan by adding weights
until the vials get detached. The bioadhesive force was the minimum
weight required to detach two vials.

The bioadhesive force, expressed as detachment stress in
dynes/cm2, was determined from minimal weights needed to detach
the tissues from the surface of each formulation, using following
equation.
Detachment stress [dynes/𝑐𝑐𝑐𝑐2 ] =

mxg
A

Where m is the weight added to the balance in grams; g is the
acceleration due to gravity taken as 980 cm/s2; and A is the area of
tissue exposed. Measurements’ were repeated three times for each
of the gel preparations [13].
In vitro release studies

The in-vitro release studies of all the formulations were carried out
through cellophane membrane. Overnight soaked cellophane
membrane was tied to one end of the specially designed glass
cylinder which is open at both sides. With the help of metallic shaft
the cylinder is suspended such that the membrane just touches the
100 ml of STF medium in the flask of a USP rotating paddle
apparatus. For release studies, the temperature of the medium was
maintained at 37.2 °C and 10 ml of formulation was kept in the well
of the diffusion cell. The paddle was lowered into the flask and
rotated at 50 rpm. Aliquots of the medium were withdrawn
everyone hour up to 12 h and each time equal volume of STF was
replaced to the receptor medium. The absorbances were read by UV
spectrophotometer at 272 nm and cumulative percentage drug
releases were calculated [14].

Isotonicity evaluation

Isotonicity is an important characteristic of the ophthalmic
preparations. Isotonicity has to be maintained to prevent tissue
damage or irritation of eye. Formulations were mixed with few
drops of blood and observed under the microscope at 45 X
magnification and compared with the standard solution containing
pefloxacin. The shape of blood cell was compared with the standard
solution containing pefloxacin [16].

Hemolysis test

In vitro eye irritancy screening method described by Dharmendra
Jain et al. was performed to predict the eye irritation potential of
formulations. According to procedure 5 ml of whole blood was
collected from healthy individual and EDTA was used as an
anticoagulant. Blood was centrifuged at 1500 × g for 20 min. The
buffy coat was removed and the packed cells [RBCs] were washed
thrice with normal saline. Normal saline was added to the cells to get
40–50% hematocrit. Positive and negative controls were prepared
in two different test tubes by diluting 100 μl of RBC to 3 ml with
double distilled water in positive control and normal saline in the
negative control. In positive control RBC will be lysed and in
negative control there will be absence of lyses. Formulations were
incubated at 37 °C for1 hours with 100 μl RBCs in test tubes and
volume was made up to 3 ml with normal saline. All the formulations
were tested for haemolysis in triplicates. The blood samples were
then centrifuged at 795 × g for 20 minutes and the absorbance of the
supernatant was measured at 540 nm by UV spectrometer [17, 18].
Percentage hemolysis was calculated using the following formula:
% Hemolysis =

Antimicrobial studies

Aborbance of sample
x 100
Absorance of 100% haemolysis

To ascertain the biological activity of the optimized formulation, the
antimicrobial activity was carried out against Pseudomonas
aeruginosa [MTCC 1934] and Staphylococcus aureus [MTCC 737]. A
layer of nutrient agar [20 ml] seeded with test microorganism [0.2
ml] was allowed to solidify in the petriplate. Cups were made on the
solidified agar layer with the help of sterile borer with 4 mm
diameter. The volume of the formulations [optimized formulation
and standard drug solution] containing equal amount of the drug is
poured into the cups. After keeping the Petri plates at room
temperature for 4 h, the plates were incubated at 37 °C for 24 h. The
346
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zone of inhibition obtained was measured by an antibiotic zone
reader [19].
RESULTS AND DISCUSSION

Preparation of formulations
The use of SA in in situ gel-forming systems is substantiated by the
property of SA showing low viscosity up to pH 5 and which
coacervate in contact with tear fluid pH 7.4 [20]. However, from
preliminary studies it was confirmed that SA concentrations 1 to 2%
w/v does not exhibit the desired bioadhesive force and hence
polymer HEC in the concentration range of 1 to 3 % w/v was added
as bioadhesive polymer. The dose of the drug in the in situ gel
formulation was calculated with respect to the dose of drug in
marketed eye drops i. e 0.3 % w/v.
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increased the Bioadhesion force is increased, [table 2]. Increase in
bioadhesive force of formulations may be due to presence of HEC,
which has an abundance of hydroxyl and ether groups along their
length, which are responsible for the mucoadhesive properties [21].

Evaluation of formulations

Interaction studies were carried out by FTIR spectra to check
possible interaction among the ingredients in the formulations. No
new bands were detected in spectra of physical mixtures when
compared with drug and individual polymers. This revealed that the
ingredients are compatible with each other and no interaction took
place between drug and polymer mixture. The drug content, clarity
and pH of the formulations were found to be satisfactory [table 2].

Rheological studies of in situ gels

Viscosity is one of the prerequisites of an in situ gelling system.
Formulation should have an optimum viscosity that will allow easy
instillation into the eye as a liquid drops and must undergo a rapid
sol-to-gel transition in contact with tear fluid [6]. Rheological study
of formulations [fig. 1] indicated that in situ gels exhibited pseudoplastic rheology i.e., viscosity is high under low shear rate and low
under high shear rate conditions. This property offered the
advantage of low viscosity during blinking and stability of tear film
during inter-blinking periods [8]. An increase in pH to 7.4 [STF]
caused the formulations to transform to gels with high viscosity.
Bioadhesion force

Direct relation was observed between polymer concentrations and
detachment stress. As the concentration of polymers HEC and SA

Fig. 1: Rheological profile of prepared in situ formulations

It can also be substantiated due to the presence of SA a polymer with
high glucuronic acid content which forms 3 dimensional ionotropic
hydrogel matrices, generally by preferential interaction of G
moieties resulting in formation of inhomogenous gels [22] and also
due to the low surface tension [31.5 mN/m] of the alginate, which is
lower than the critical surface tension of the mucin coated cornea
[38 mN/m], resulting in good spreading and adhesion [23]. Thus, the
increase in the bioadhesive force will lead to increased retention
time and therefore increased bioavailability.

From the in vitro gelation studies [table 2] it was found that, all the
formulations showed instantaneous gelation when contacted by
tissue fluid [STF] and remained for extended hours after gelation.
However, the nature of gel formed depends on the concentration of
SA and HEC. Formulations C1 and C2 showed immediate gelation but
remained for few hours, which may be due to lesser concentration of
SA. Formulations C6, C8 and C9 produced very stiff gel; this may be
attributed to higher concentration of HEC and SA. The desired gel
was produced by C3, C4, C5 and C7which remained for an extended
period. These four formulations were selected for further evaluation.

Table 2: Physicochemical properties of prepared in situ gel

Formulations

Drug
Content
(%w/v)

pH

Clarity

Gelling
Capacity

Biadhesion force
(dyne/cm2)

C1
C2
C3
C4
C5
C6
C7
C8
C9

99.37
98.23
97.56
98.52
98.12
95.76
98.72
96.36
95.22

5.23
5.25
5.24
5.20
5.22
5.25
5.21
5.20
5.24

Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear

+
++
+++
+++
+++
+++
+++
+++
+++

78.4
117.6
196
313.6
392
509.6
470.4
588
862.4

Viscosity (cps)
at 60rpm
Before
After
gelling
gelling
82
450
274
1230
1092
1950
140
920
486
940
1286
2090
208
1360
566
1880
1396
2700

Selected
(S)/Rejected(R)
R
R
S
S
S
R
S
R
R

+Gels after few minutes, dissolves rapidly,++Gelation immediate, remains for few hours and+++Immediate gelation, remains for extended period
In vitro release studies

The drug release data obtained for formulations C3, C4, C5, C7 and
Pure drug is depicted in fig. 2. The release profile of a drug predicts
how a delivery system might function and gives valuable insight into
its in vivo behavior. The in vitro release studies of in situ gelling
formulations of Pefloxacin mesylate were carried out using STF of
pH 7.4 as the dissolution medium and 93.9%, 91.62%, 86.8 %, and
89.6% of the drug was released in 12 h from the formulation C3, C4,
C5 and C7 respectively.
Ex vivo corneal permeation studies

Corneal permeation studies were performed using isolated goat’s
cornea using STF [pH 7.4] at 34±0.5 °C. Compared to pure drug the

formulations C3, C4, C5 and C7 have sustained the release up to 6, 8,
10 and 8hr respectively [fig. 3]. Viscosity and release profiles of the
four formulations were considered for selecting an optimum
formulation for further evaluation. Normally viscosity values in the
range of 5-1000 cps significantly improve the contact time in the eye
which is fruitful for ophthalmic use due to the fact that the ocular
shear rate is very high particularly 0.03 s-1 during inter blinking
periods to 4250–28,500s-1during the blinking period [24, 25]. At
higher shear rate the formulations C4 and C5 exhibited viscosity
[after gelation] 920cps and 940cps respectively [table 2], which was
within the reported range. Simultaneously from in vitro and ex vivo
studies it was found that formulation C5 showed better sustained
release compared to C4 formulation. Hence the formulation C5 was
selected as an optimized formulation
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Fig. 2: Comparison of In vitro release profile of selected formulations (C3, C4, C5 and C7) with Pure drug, The error bars indicates
standard deviations of three tests.
With the aim of increasing the cumulative drug release, Tween 20 a
permeation enhancer was added to formulation in a concentration
of 2% w/v and it was coded as C5a. Formulation C5a showed release
of 94.01% [fig. 4] in comparison with that of formulation C5 with
86.88% after 12 h. Thus Tween 20 in the C5 formulation has
increased the release profile of the C5a formulation. Both the
formulations C5 and C5a showed an initial burst release in 1 to 2 h.
The initial burst release of the drug can be explained by the fact that,
the in situ gelling system is formulated in water and hence the
polymer was completely hydrated. When they come in contact with
STF, the alginate forms 3-dimensional ionotropic hydrogel matrices,
by the interaction of calcium ions with glucouronic acid residues of

alginates resulting in the formation of inhomogeneous gel which can
entrap the drug and sustain their release [3].

The in vitro release data’s of formulations C5 and C5a were
subjected to various kinetic models and the regression coefficient [r]
values were found to be 0.9794 and 0.9841 respectively for Zero
order plot [table 3]. Hence the best fit model for the optimized
formulations was found to be zero order kinetic models.

The in vitro drug release conditions may be very different from those
likely to be encountered in the eye. However, the results clearly show
that the gels have the ability to retain drug for the prolonged period of
time [12 h] and premature drug release will not occur.

Fig. 3: Comparison of Ex vivo release profile of selected formulations (C3, C4, C5 and C7) with Pure drug, The error bars indicates standard
deviations of three tests

Fig. 4: In vitro Drug release profile of optimized formulation C5 and C5 a, The error bars indicates standard deviations of three tests
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Table 3: Correlation coefficient values of various kinetic models for optimized formulations
Formulation
C5
C5a

Regression Coefficient(r)
Higuchi Matrix
0.8764
0.8817

Peppas plot
0.9711
0.9767

Antimicrobial efficacy study
Pefloxacin has been proved to exhibit superior antibacterial activity
against Pseudomonas aeruginosa which is a causative organism of
bacterial conjunctivitis. Hence in vitro antimicrobial activity was
done, using strain of gram negative bacteria, pseudomonas
aeruginosa [26]. Microbiological studies were carried out to

First order plot
0.8874
0.8329

Zero order plot
0.9794
0.9841

ascertain the biological activity of the optimized formulation against
microorganisms Staphylococcus aureus and Pseudomonas
aeruginosa. Results of Antimicrobial studies are as shown in the
table 4. The formulations C5 and C5a showed good antimicrobial
efficacy which was comparable to that of pure drug. This study
indicated that the Pefloxacin retained its antimicrobial efficacy even
after formulated as an in situ gelling system.

Table 4: Comparison of antimicrobial activity of pure drug and optimum formulations

Formulation
Standard (Pure Drug)
C5
C5a

Pseudomonas aeruginosa
(MTCC 1934)
ZOI(mm)
% Efficacy
46
100
45
97.82
41
89.13

Hemolysis studies
To check the hemo compatibility of the formulations hemolysis
study was performed using red blood cells [RBCs]. Results of
hemolysis study are shown in table 5. Ocular irritation generally
results from cytotoxic reactions of the applied substances with
ocular tissues. Hemolysis test is considered as a simple, rapid, and

Staphylococcus aureus
(MTCC 737)
ZOI(mm)
%Efficacy
47
100
44
95.65
44
95.65

reproducible technique to assess ocular irritation based on damage
to RBC membranes. Also, hemolysis assay offers good sensitivity and
specificity and shows minimum difference with the Draize test
among the different in vitro tests available [27]. Formulations C5
and C5a showed negligible hemolysis of 3.6 and 3.8% respectively
which was in the range of 0-4 %, similar to that of normal salinetreated erythrocytes.

Table 5: Results of Hemolysis studies of optimum formulations
Formulations/control
Positive control
Negative control
C5
C5a

Absorbance at 540 nm
0.442
000
0.0161
0.0172

CONCLUSION
An optimized ion activated in situ opthalmic gel of Pefloxacin
mesylate can be formulated by using the combination of SA and HEC.
Formulation was liquid at non physiological pH [pH 5] and
underwent rapid gelation at physiological pH [pH 7.4]. The
formulation was found to be clear, having good bioadhesion, and
viscosity, and the release kinetic study showed sustained release for
a period of 12hr that followed Zero order kinetics. Optimized
formulation was isotonic, non irritant and exhibited good
antimicrobial efficacy. Hence from all the above results we can
conclude that prepared formulation can be conveniently administer
in drop form that undergo a phase transition in the ocular cul-de-sac
to form a viscoelastic gel, which increases pre corneal residence
time and sustain the drug for the longer period of time.
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Abstract
Aim and Objective: The main objective of this research was to formulate medicated polyherbal
toothpaste with better antimicrobial activity from natural sources for dental infections.
Materials and Method: The hydroalcoholic extracts of apple peel, lemon peel, orange peel, banana
peel was carried out and the formulated toothpaste from the above extracts were subjected for
antimicrobial activity study against Gram-positive bacteria (Staphylococcus aureus, Enterococcus
faecalis, Streptococcus mutans) and Gram-negative bacteria (Porphyromonas gingivalis).
Results: Antibacterial activity of the toothpaste was determined by the 2-fold serial dilution
method. All the extract has showed good antimicrobial against P. gingivalis, with apple
extract showing the best result (7.8 mg/ml).
Conclusion: Thus, our study shows the potent antibacterial activity of the formulated
polyherbal toothpaste compared with the marketed formulation against dental caries.
Key Words: Antimicrobial efficacy, dental infections, polyherbal toothpaste

Introduction
Dental caries and periodontal disease are complex
multifactorial diseases with a dental plaque as their
primary cause.[1] Caries and periodontal disease can
be prevented by the good maintenance of oral hygiene
with the use of oral care products such as toothpaste,
toothbrush, mouthwash, and toothpaste that contain
antimicrobial properties. Nowadays, there are high
interest in oral care products that are incorporated with
medicinal plant extracts and are used extensively by
the consumers due to low toxicity as compared to oral
care products containing antimicrobial agents such as
triclosan, cetylpyridinium chloride, chlorhexidine, and
amine fluorides that are reported to exhibit toxicity
and cause staining of the teeth.[2,3] It is well established
that many metabolites produced by plant extracts such
as tannins, terpenoids, alkaloids, and flavonoids provide
a new source of antimicrobial substances that help in
combating new developing drug resistant pathogens.[4‑6]
In India, it has been found that a significant proportion
of dental problems are due to microbial infections.
Dental problems are of three types, formation of
dental plaques, dental caries, and periodontal diseases.
Dental caries results from the accumulation of plaque
24

on the surface of the teeth and biochemical activities of
complex micro‑organisms. Streptococcus mutans is one of
the main opportunistic microbes, which play a vital role
in fermenting carbohydrates resulting in acid production
and leading to the demineralization of the tooth enamel.
Patients prefer to have an attractive smile, as it is
considered to be synonymous with good health. This
growing demand for an enhanced esthetic appeal has
led to the great development of bleaching products.[7]
Bleach and peroxide are commonly used as whitening
agents in commercial toothpastes. However, both bleach
and peroxide can be an irritant to the mouth and skin in
small doses, and are considered to be hazardous materials
because they can cause severe chemical burns in large
doses. Artificial flavorings and scents are commonly made
from synthetic chemicals derived from petrochemicals or
coal tar. The color of teeth is influenced by a combination
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of their intrinsic color and extrinsic stains that may
form on the tooth surface. The major components
of the whitening toothpastes include surfactants,
polyphosphates, and enzymes. Some of them also
contain low peroxide concentrations. However, abrasive
agents are the primary stain removal ingredient present
in these toothpastes.[8]
India has a rich tradition of indigenous medicines
for various treatments. However, nowadays people
are more inclines toward the use of allopathic drugs.
Hence, the traditional use of Ayurveda has come down
a country which has medicine significant back more
than a 3000 years and perhaps combinations of herbs
must be known since then, but now people have all along
been using drugs and the age‑old techniques have been
forgotten. After studying the drawbacks of commercial
toothpastes, people are now more inclined toward the
use of nonalcoholic toothpastes and herbal formulations.
Herbal toothpaste does not contain the artificial colors,
flavors or fluoride that many of the artificial products
contain.
Based on the above information an attempt is made to
formulate new polyherbal toothpaste and to study its
anti‑microbial potency.

Materials and Methods
Collection of fruits

The fresh apple fruits, lemon fruit, orange fruit, banana
fruit, was collected from Reliance Fresh Belagavi,
Karnataka, in the month of January 2014 [Table 1].
Authentication of the fruit was done by Dr. Harsha Hegde,
Scientist, Regional Medical Research Center (RMRC),
Belagavi, Karnataka.
Preparation of crude extract

The peels of the fruits were taken off using a peeler
and were kept for shade drying at room temperature for
a week to avoid chemical degradation due to sunlight.
Table 1: Name of the fruits collected with its
botanical name and family
Name of extracts
Apple peel extract
Orange peel extract
Lemon peel extract
Banana peel extract
Clove oil

Botanical name
Malus domestica
Citrus sinensis (L)
Citrus limon
Musa acuminata Colla.
Syzygium aromaticumb

Family
Rosacea
Rutaceae
Rutaceae
Musaceae
Myrtaceae

Demineralized water
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Grinding of the dried peels was done, with the aid
of a grinder and converted into coarse powder to the
size ‑ 0.1 micron. The crude powder was defatted with
pet ether (40–60) and then the defatted material was
subjected to extraction with hydro alcohol using a
soxhlet apparatus. The extract was concentrated with
the help of a rotary evaporator. The excess solvent
present was collected and reused; the final semisolid
extracts were stored at cold temperature (3–5°C) for
further studies.[9,10]
Preparation of bacterial suspension

We used three facultative anaerobic Gram‑positive
bacteria, which included against Staphylococcus aureus
ATCC No. 12598, Enterococcus faecalis ATCC No.
35550, S. mutans ATCC No. 2517 Gram‑negative
periodontopathi bacteria, Porphyromonas gingivalis
ATCC No. 33277, in the present study. The bacterial
stock cultures (stored at −80°C freezer) were obtained
and the work was done at Basic Science Research
Center (BSRC), KLE University, Belagavi, Karnataka.
The bacterial stock cultures were thawed and placed in
brain heart infusion (BHI) broth for aerobic bacteria and
incubated at 37°C for 24 h.[11,12] The anaerobic bacteria
were cultured in thioglycolate broth and incubated at
37°C, 5% CO2 for 48 h. The inoculum was prepared
by adjusting the turbidity of the suspensions to 0.5
McFarland standards earlier to minimum inhibitory
concentration (MIC) testing. The bacteria were then
tested using as a standard drug as ciprofloxacin.
Determination of minimum inhibitory concentration

Four extracts (apple peel, banana peel, lemon peel and
orange peel) 50% stock solution was prepared that is,
(500 mg if the extract in 10% of dimethyl sulfoxide
solution).
In the tubes, 200 µl of extract and 200 µl of BHI broth
was added the nine tubes separately. From second tube
200 µl was transferred to third tube this serial dilution
was repeated up to 10−8 dilution for each extract. From
the maintained stock cultures of required organisms,
5 µl was taken and added into 2 ml of BHI broth, in each
serially diluted tube, 200 µl of above culture suspension
was added. The last 10th tube contained only the media
and culture suspension, the highest concentration taken
was 500 mg/ml and the lowest concentration taken was
1.95 mg/ml. The tubes were kept for incubation for 24 h
at 37°C in a bacteriological incubator and observed for
turbidity.[12]
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The same procedure was also used for the determination
of MIC of the marketed formulation and polyherbal
toothpaste.
Preparation of the formulation

Based on the sensitivity and the resistance observed by
MIC results of the each extracts, the formulation was
done.[13] Where 5 g of the apple peel extract, 5 g of
orange peel extract, 5 g of banana peel extract, 5 g of
lemon peel extract was mixed and triturated with 5 g
of carbopol 934 and 1 g of sodium benzoate was added
as a preservative in a mortar and pestle. To it 2 ml
of Tween 80 was added to remove the stickiness and
further 1 ml of glycerin was added triturated well, to
the above content 80 ml of demineralized water was
added and finally made up to 100 g. pH was adjusted
with a solution of sodium hydroxide. Clove oil was
added at last to mask the bitter taste and to give
anti‑inflammatory effect.

Results
Antimicrobial studies of the extracts

The MIC of the hydroalcoholic extracts was specified
in Table 2. The low MIC value indicates that the extract
has strong antibacterial activity the result revealed
the hydroalcoholic extract of the Malus domestica,
Figure 1 shows the serial dilution method conducted

for the antimicrobial study of apple peel ectract
(Malus domestica) against (S.mutans) organism. Citrus
sinensi (L.), Citruslimon, Musa acuminata Colla. Possess
good antibacterial activity against both Gram‑positive
and Gram‑negative bacteria. The above result helped us
to determine in what concentration the extract should
be used in the formulation of toothpaste.
Antimicrobial studies of the formulation

The MIC of the formulated toothpaste containing
hydroalcoholic extracts were specified in Table 3
the low MIC value indicates that the extract has
strong and equivalent antibacterial activity the result
revealed the hydroalcoholic extract of the M. domestica,
C. sinensi (L.), Citruslimon, M. acuminata Colla. Possess
good antibacterial activity against both Gram‑positive
and Gram‑negative bacteria.[14,15,16]

Discussion
The extracts studied for antibacterial activity showed
good sensitivity toward the bacteria S. aureus, P. gingivalis,
S. mutans, and E. faecalis for different dilutions. As shown
in Table 2, in which all the extracts have shown good
sensitivity against all organisms. All the extracts
are more sensitive to P. gingivalis as compared to
other organism. Apple peel 7.8 mg/ml, banana peel
31.25 mg/ml, lemon peel 15.63 mg/ml, orange peel
62.5 mg/ml. The formulated polyherbal toothpaste was

Table 2: MIC results of the different extracts (apple, banana, lemon, orange peels) on different
organisms at different concentrations
Extracts/microorganism
Ciprofloxacin (µg/ml)
Apple peel (mg/ml)
Banana peel (mg/ml)
Lemon peel (mg/ml)
Orange peel (mg/ml)

S. mutans
1
62.5
500
62.5
125

S. aureus
2
62.5
62.5
31.25
62.5

E. faecalis
1
15.63
500
31.25
250

P. gingivalis
1
7.8
31.25
15.63
62.5

MIC: Minimum inhibitory concentration, S. mutans: Streptococcus mutans, S. aureus: Staphylococcus aureus, E. faecalis: Enterococcus faecalis, P. gingivalis: Porphyromonas gingivalis

Table 3: MIC results of polyherbal toothpaste (comparison with market herbal toothpaste)
Sample
100 µg/ml 50 µg/ml 25 µg/ml 12.5 µg/ml 6.25 µg/ml 3.125 µg/ml 1.6 µg/ml 0.8 µg/ml 0.4 µg/ml 0.2 µg/ml
Market herbal toothpaste
P. gingivalis
S
S
S
S
S
S
S
S
S
S
S. aureus
S
S
S
S
S
S
S
S
S
S
E. faecalis
S
S
S
S
S
S
S
S
S
R
S. mutans
S
S
S
S
S
S
S
S
S
S
Polyherbal tooth paste
P. gingivalis
S
S
S
S
S
S
S
S
S
S
S. aureus
S
S
S
S
S
S
S
S
S
R
E. faecalis
S
S
S
S
S
S
S
S
S
S
S. mutans
S
S
S
S
S
R
R
R
R
R
S: Sensitive, R: Resistant, P. gingivalis: Porphyromonas gingivalis, S. aureus: Staphylococcus aureus, E. faecalis: Enterococcus faecalis, S. mutans: Streptococcus mutans,
MIC: Minimum inhibitory concentration
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ABSTRACT
Background: The leaves of Canthium parviflorum Lam. have been used in folklore medicine for the treatment of
diabetes. Objective: To investigate the antidiabetic and antihyperlipidemic effect of ethanolic extract of plant Canthium
parviflorum leaves in streptozotocin-induced diabetic rats. Materials and Methods: Extract was analyzed for the
presence of various phytoconstituents like carbohydrates, proteins, amino acids, steroids, triterpenoids, glycosides,
saponins, flavonoids, alkaloids, tannins and phenolic compounds. Streptozotocin (55mg/kg body weight, intraperitoneal)
was administered to induce diabetes and hyperlipidemia in adult rats. Extract (100 and 200 mg/kg) and glibenclamide
(5 mg/kg) as standard drug were administered orally for 21 days to evaluate antidiabetic and antihyperlipidemic activity.
Blood glucose, Serum content of total cholesterol, triglycerides, High Density Lipoprotein, Low Density Lipoprotein, and
insulin levels were estimated. Carbohydrate and lipid metabolizing enzymes like Glucose-6-phosphatase, Fructose1,6-diphosphatase, Phosphogluco isomerase, Aldolase, Glucose-6-phosphate dehydrogenase, amylase and lipase
level were also measured. Histopathology of pancreas was studied. Results: Experimental data indicated that extract
normalized the liver and pancreatic functions in streptozotocin induced diabetic rats. Conclusion: Extract possesses
both antidiabetic and antihyperlipidemic activities in the streptozotocin induced diabetic rats. These findings support the
conventional usage of Canthium Parviflorum leaves for the treatment of diabetes.
Key words: Antidiabetic, Antihyperlipidemic, Canthium parviflorum, Streptozotocin.

INTRODUCTION
Diabetes Mellitus (DM) is a metabolic disorder and one of the major contributor
for the global health burden accounting
285 million adults and is estimated is increase
to 439 million adults by 2030.1 India is
already known to be a diabetic capital of the
world. Diabetes Mellitus is characterized by
hyperglycemia, due to altered metabolism
of carbohydrates, proteins and lipids resulting from defective insulin secretion, insulin
action or both.2 Long term hyperglycemia
can cause dysfunction and failure of various
organs.3 Diabetes Mellitus is also associated
with hypercholesterolemia, one of the well
known risk factor for coronary artery disease
and peripheral artery disease.4 DM covers a
wide range of pathological consequences.5,6
RGUHS J Pharm Sci | Vol 5 | Issue 4 | Oct–Dec, 2015

Diabetic neuropathy (DN), a major chronic
complication of both type 1 and type 2
diabetes, is characterized by sensory and
motor nerve deficits.7 Symptoms may include
numbness and tingling of extremities, loss
of urinary bladder control, mouth and
eyelid drooping, muscle weakness, speech
impairment etc.
Presently used oral hypoglycemic agents
can produce variety of side effects including
hematological effects and disturbances of
the liver and kidney functions.8 There is
no ultimate cure for diabetic neuropathy
and symptomatic treatments have shown
limited success. Herbal preparations are
frequently considered to be less toxic and
are cost effective. Numbers of traditional
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medicinal plants are reported to claim antidiabetic and
related beneficial effects.9
Leaves of Canthium parviflorum (Family: Rubiaceae)
have been used traditionally for treatment of diabetes.
A small thorny shrub grows up to 3 meters in height
is widely distributed all over India and other parts of
Asia.10 An evergreen shrub or tree with stiff spreading
branches armed with spines. It is found throughout
the Deccan Peninsula, Bihar and also in Orissa. Its features
are grey bark, glabrous leaves, white or pale yellow
flowers in clusters, drupes yellow and two seeded. The
leaves, root and fruits are edible. As per traditional
claims the leaves have been used as antidiabetic11 and as
antidote for cat & dog bite.12 The bark extract was used
as antidysenteric, while the extract of root and leaves
has been used as an antidote for snake bite13 along with
diuretic, anthelmintic, anti flu effect and as tonic. Leaves
and fruits were used as astringent, antispasmodic and
to treat cough in traditional ayurvedic system. However,
no report is available on the antidiabetic and antihyperlipidemic activity of this plant as on date. Therefore,
the present study was carried out to evaluate antidiabetic
and antihyperlipidemic potentials of ethanolic extract
of Canthium parviflorum (EECP) leaves in streptozotocin
(STZ)-induced diabetic rats.
MATERIALS AND METHODS
Collection of plant material

The plant material Canthium parviflorum leaves were collected
in bulk at Raichur district, Karnataka, India during the
month of June. The plant was identified and authenticated (voucher specimen RMRC-966) by Dr. Harsha
Hegde, Research Scientist, Regional Medical Research
Centre, ICMR, Belagavi, Karnataka, India.
Preparation of plant extract

The collected leaves of plant Canthium parviflorum was
washed with water and shade dried. Size was reduced to
coarse powder and passed through sieve. Standardization
of extraction-Four g of coarse powdered leaves of
Canthium parviflorum was extracted separately with 100 ml
of different concentration of ethanol (hydro alcohol)
60%, 70% and 80%. The yield was found to be 10.30%,
10.55% and 09.65% respectively. Finally 70% ethanol
was used for bulk extraction. The shade dried coarsely
powdered leaves were extracted using 70% of ethyl
alcohol in soxhlet extractor by hot continuous percolation method. The ethanolic extract was then filtered,
concentrated under reduced pressure using a rotary
evaporator at 40° and then completely dried on hot
water bath till no solvent was left. Dried extract was
stored in an airtight container and used for the study.
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Preparation of drug solutions

Streptozotocin was dissolved in cold citrate buffer
(pH 4.5). Glibenclamide, EECP solutions were prepared
freshly in 1% Tween 80 solution and used for the
pharmacological studies.
Preliminary phytochemical screening

The dried ethanolic extract was investigated for the
presence of various phytoconstituents like carbohydrates, proteins, amino acids, steroids, triterpenoids,
glycosides, saponins, flavonoids, alkaloids, tannins and
phenolic compounds.
Chemicals

Streptozotocin was purchased from Sisco Research
Laboratories, Pvt. Ltd. Mumbai and commercial diagnostic kits used for the estimation of biochemical
parameters were obtained from Erba Diagnostic Pvt.
Ltd. Glibenclamide was procured as gift sample from
Elegant Pharmaceuticals, Hubballi, Karnataka, India.
Other reagents and chemicals were also of analytical
grade and purchased from local suppliers of Hubballi,
Karnataka, India.
Animals

Wistar albino rats of either sex (150-200 g) were procured
from Sri. Venkateshwara Enterprises, Bangalore, India.
The rats were housed in an environmentally controlled
room (temperature 22 ± 2°) with 12:12 h natural light
and dark cycle. All animals were provided with standard
laboratory chow and water ad libitum. After 1 week of
acclimatization, rats were randomly selected for different
experimental groups. All the experimental procedures
were carried out in accordance with committee for the
purpose of control and supervision of experiments
on animal (CPCSEA) guidelines. All the experimental
protocols were reviewed and approved by Institutional
Animal Ethical committee of KLEU’s College of Pharmacy, Hubballi, Karnataka, India. (IAEC: KLEU’s-09IAEC.HBL-31/Aug 2013).
Acute toxicity study

Acute oral toxicity study was carried out in mice
according to guidelines of Organization for Economic
Co-operation and Development (OECD, 423). Female
albino mice (18-25g) were used for present investigation.
Animals were fasted overnight before administration of
extract. After fasting animals were weighed and divided
into groups each containing three rats. Doses were
prepared using distilled water and tween 80 (1%). EECP
was administered at a dose of 2g/kg body weight. After
administration food was not given for up to 4 h, animals
were observed at 30 m, 1, 2, 3, 4, 24h and once daily for
14 days. Animals were examined for changes in weight,
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general behavioral, tremor, convulsion, salivation, sleep,
skin, eye and death.
Induction and assessment of diabetes

All animals were acclimatized at standard laboratory
condition. The animals were fasted for 16 h previous
night with free access to water. Streptozotocin at a dose
of 55 mg/kg body weight was administered by intraperitoneal route. The animals were allowed to drink
5% glucose solution (rat cage water bottle) same night
to overcome the STZ-induced hypoglycemia. Control
group animals were injected with the same volume of
cold citrate buffer (pH 4.5). After 72h of STZ injection,
animals were fasted overnight & blood was withdrawn
from the retro-orbital plexus of the eye using microcapillary tubes under mild ether anesthesia. Diabetes
was confirmed by measuring blood glucose level using
glucose estimation kit (Erba Diagnostics). Rats with
blood glucose level above 250 mg/dl were considered
as diabetic and included in further study.
Experimental design

Antidiabetic and antihyperlipidemic activity of EECP
was studied in streptozotocin induced diabetic rats.
Effect of EECP at a single and repeated dose (24 days)
on blood glucose levels in normoglycemic rats was also
studied.
Evaluation of EECP on STZ-induced diabetic rats

Normal rats were taken as control group (Group I).
STZ-induced diabetic rats with blood glucose level
>250 mg/dl and were randomly divided into four
groups, each group containing six animals (Group II,
III, IV & V), which received the following treatments:
Group I: Normal control+vehicle 1% Tween 80.
Group II: Diabetic control+vehicle 1% Tween 80.
Group III: Diabetic+Glibenclamide (5 mg/kg). Group IV:
Diabetic+EECP (100 mg/kg. lower dose). Group V:
Diabetic+EECP (200 mg/kg. higher dose). The vehicle,
standard drug and extract solutions were administered
to the respective group of animals by oral gavage once
daily for 21 days. The effect of vehicle, standard drug,
plant extract at a lower and higher dose was determined
in animals. Blood glucose level was measured before and
after induction of diabetes on 3rd, 10th, 17th and 24th day.
Body weight of rats was measured on daily basis. At the
end of the experimental period of 21 days, the animals
were fasted overnight and sacrificed under anesthesia.
Blood sample, pancreas and liver tissues were collected
and the same was used for biochemical estimations
and histopathological study. By centrifugation process
serum was separated and stored at −20° & it is used for
further investigation. The liver tissue was washed in ice
cold saline and blotted on filter paper. The liver tissue
RGUHS J Pharm Sci | Vol 5 | Issue 4 | Oct–Dec, 2015

was homogenized (10% w/v) using 0.1 M Tris-HCl buffer,
pH 7.4 using a homogenizer. Liver tissue homogenate
was then centrifuged at a speed of 3000 rpm for 15 min
at room temperature and the supernatant was collected
and kept at 2° for further biochemical analysis.
Effect of single dose administration of Canthium
parviflorum ethanolic extract and glibenclamide
on blood glucose levels in normoglycemic rats

Blood glucose levels were measured in 12h fasted rats
(0m) and animals were divided randomly into four
groups each group consist of six animals. Group one
animals served as normal control received distilled
water. Group II, III and IV receive Glibenclamide
(5 mg/kg), EECP (100 mg/kg) and EECP (200 mg/kg)
respectively. Following administration of ethanolic
extract at low and high dose and standard drug, blood
glucose levels were measured at 30, 60 and 120 min.
Effect of repeated administration of Canthium
parviflorum ethanolic extract on blood glucose
levels in normoglycemic rats

Blood glucose levels were estimated on zero day animals
with normal blood glucose levels were divided randomly
into four groups each group consist of six animals.
Group I animals served as normal control received
distilled water. Group II, III and IV received glibenclamide (5 mg/kg), EECP (100 mg/kg) and EECP
(200 mg/kg) respectively daily once in the morning for
24 days. Blood glucose levels were estimated during the
period of administration of ethanolic extract at low and
high dose and standard drug on 3rd, 7th, 14th day and
after last dose administration on 24th day.
Biochemical analysis

Rats were fasted overnight and blood sample collected
by tail vein on zero days (before the start of the experiment). Then, after induction of diabetes on 3rd, 10th,
17th and 24th day blood glucose levels were measured
by using Accu-Check active glucometer. Body weight of
individual animals was measured on daily basis. Lipid
profile, insulin level, carbohydrate and lipid metabolizing enzymes level were measured on 0 and 24th day.
Effect of EECP on blood glucose level in normoglycemic rats is also studied. Histopathology of pancreas was
studied at the end of experiment.
Blood sample was withdrawn retro-orbitally using capillary
tube under mild ether anesthesia.14 Blood samples were
collected in Eppendorff ’s tubes and allowed to clot for
10 min. Serum was separated by centrifuging the samples
at 3000 rpm for 10 min and stored in a refrigerator until
analyzed. Total cholesterol (TC), triglycerides (TGs),
High density lipoprotein (HDL-cholesterol), Low
density lipoprotein (LDL), insulin, amylase and lipase
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enzymes are measured in all the groups after 21 days
treatment. Serum contents of total cholesterol (TC),
triglycerides (TGs), HDL-cholesterol and amylase were
estimated using commercial diagnostic kits (ERBA
Diagnostics Mannheim GmbH Ltd., India). Lipase
enzyme was measured by one hour period of hydrolysis
method.15 Insulin in rat serum was measured by enzymelinked immunosorbent assay (ELISA). All estimations
were performed according to the kit manufacturer’s
instructions.
The enzymatic activities of glucose-6-phosphatase were
assayed by the method described by Cori and Cori16 while
fructose-1, 6-diphosphatase was determined by the
method of Gancedo and Gancedo.17 Phosphoglucose
isomerase (PGI) enzyme was measured according to
the method described by Horrocks et al.18 Aldolase
enzyme was assayed by the method described by Sibley
et al.19 Glucose-6-phosphate dehydrogenase was determined by the method of Ellis et al.20 Animals sacrificed
after blood collection by over dose of anesthesia on the
21st day. Pancreas was dissected out, washed in ice-cold
saline and stored in 10% formalin for tissue characterization. Histological specimens were examined to evaluate
the details of pancreatic architecture in each group
microscopically.
Statistical analysis

All the results were expressed as the mean ± S.E.M.
(standard error of mean). Each group contains six
animals (n=6). The statistical analysis was done by
one-way analysis of variance (ANOVA), followed by
Tukey’s multiple comparison tests. The significance was
expressed by p values, if p value was <0.05, results were
considered statistically significant.
RESULTS
Phytochemical constituents in EECP leaves

The preliminary phytochemical studies revealed the
presence of carbohydrates, steroids, triterpenoids, glycosides, saponins, flavonoids, alkaloids, tannins and
phenolic compounds.
Effect of EECP on blood glucose levels in STZinduced diabetic rats

The effect of repeated administration (21 days) of
EECP on blood glucose levels in STZ-induced diabetic
rats is represented in Figure 1. EECP was administered
at two different doses 100 and 200 mg/kg to treat
diabetic rats. In diabetic control group, significant increase (p<0.001) in plasma glucose level
compared to the normal control group animals
and further goes on increase in blood glucose
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levels on 10th, 17th and 24th day. In the standard
drug treated group animals glibenclamide (5 mg/
kg) significantly (p<0.001) reduces glucose levels
on 10th, 17th and 24th day as compared to diabetic control.
In the test drug treated group animals, EECP 100 and
200 mg/kg significantly (p<0.001) reduces glucose
levels on 10th, 17th and 24th day as compared to diabetic
control. EECP showing maximum blood glucose reducing effect at 200 mg/kg in diabetic rats as compared
(p<0.01) to 100 mg/kg. On 24th day EECP 200 mg/kg
treated group animal’s blood glucose was nearer to
normal control, there is no significant difference
between EECP 200 mg/kg treated and glibenclamide
treated group. By seeing the results of the present
experiment we came to know that EECP is showing
good hypoglycemic activity at a dose of 200 mg/kg in
STZ-induced diabetic rats. The results are comparable
to standard drug (glibenclamide) treated group.
Effect of EECP on body weight in STZ-induced
diabetic rats

Degeneration of muscle tissue, conversion of glycogen
to glucose and weight loss is a serious problem in
management of diabetes mellitus.21 There is significant
(p<0.001) decrease in body weight of STZ-induced
diabetic control group as compared to normal control
group. There is continuous decrease in body weight of
diabetic control group animals was observed during
experiment. Body weight was increased significantly
(p<0.001) after treatment with the EECP 100 & 200 mg/kg
as compare with diabetic control. There is significant
(p<0.01) improvement in body weight of glibenclamide
(5mg/kg) treated group when compared with diabetic
control. There is no significant difference between the
EECP (200 mg/kg B.W) and glibenclamide treated
groups (Figure 2).
Effect of EECP on lipid profile in STZ-induced
diabetic rats

It was observed that there is significant (p<0.001)
increase in the levels of total cholesterol (TC), triglyceride (TG), low-density lipoprotein (LDL) but significant
(p<0.001) decrease in high-density lipoprotein (HDL)
levels in STZ-induced diabetic rats as compared with
normal control group. Daily oral treatment with EECP
100 & 200 mg/kg reversed the STZ-induced changes
in lipid profile. There is significant (p<0.001) decrease
in the levels of TC, TG, LDL and significant (p<0.001)
increase in HDL level was observed as compared to
diabetic control. EECP at a dose of 200 mg/kg was
more effective than 100 mg/kg in correcting the lipid
levels. Antihyperlipidemic activity of EECP is comparable with standard drug glibenclamide at a dose of 200
mg/kg (Table 1).
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Effect of EECP on insulin, amylase and lipase
levels in STZ-induced diabetic rats

There is significant (p<0.001) decrease in insulin, but
serum amylase, lipase enzyme levels were significantly
(p<0.001) increased in STZ-induced diabetic rats as
compared to the normal control group. After daily oral
administration of glibenclamide (5mg/kg), EECP at two
doses 100 & 200 mg/kg showed significant (p<0.001)
elevation of insulin level and also showed a significant
(p<0.001) decrease in amylase and lipase enzyme levels
as compared to the diabetic control group at the end
of study. Among the two doses 200 mg/kg showed
maximum increase in insulin, and maximum decrease in
amylase and lipase activity (Table 2).
Effect of EECP on glucose-6-phosphatase and
fructose-1,6-diphosphatase
in
STZ-induced
diabetic rats

Glucose-6-phosphatase and fructose-1,6-diphosphatase
enzymes levels were significantly (p<0.001) increased
in STZ-induced diabetic rats as compared to normal
control group. After oral administration of EECP (100 &
200 mg/kg) both the enzymes levels were significantly
(p<0.001) reduced to the normal values. With respect to
the glucose-6-phosphatase enzyme, there is significant
(p<0.001) difference between glibenclamide treated and
EECP 100 mg/kg treated groups but there is no signi
ficant difference between glibenclamide treated and
EECP 200 mg/kg treated groups. EECP at a dose of
200 mg/kg restore both the enzymes level to near normal
level (Table 3).
Effect of EECP on phosphogluco isomerase,
aldolase and glucose-6-phosphate dehydrogenase
in STZ-induced diabetic rats

Enzymes like Phosphogluco isomerase (PGI) and
glucose-6-phosphate dehydrogenase showed a significant
(p<0.001) decrease, but there was a significant (p<0.001)
elevation in aldolase level was exhibited in diabetic control
rats as compared with normal control rats. After daily
oral treatment with EECP 100 & 200 mg/kg there is
significant (p<0.001) elevation in both PGI and glucose6-phosphate dehydrogenase, but aldolase level was signi
ficantly (p<0.001) decreased. EECP showed the most
prominent effect at a dose of 200 mg/kg (Table 4).
Effect of single dose administration of EECP
on fasting blood glucose (mg/dl) level in
normoglycemicrats

Effect of glibenclamide (5mg/kg) and EECP (100 &
200 mg/kg) on blood glucose levels of normoglycemicrats are presented in Table 5. After single dose
administration of glibenclamide (5mg/kg) and EECP
(100 & 200 mg/kg) significantly (p<0.05 ), (p<0.001)
RGUHS J Pharm Sci | Vol 5 | Issue 4 | Oct–Dec, 2015

decreases blood glucose levels at 30, 60 and 120 m as
compared to corresponding values at 0 m of the same
groups. EECP produces dose dependent hypoglycemia.
Normal control group rats did not demonstrate any
significant changes in their blood glucose levels during
the experiment.
Effect of repeated administration of EECP on
blood glucose levels in normoglycemic rats

After administration of glibenclamide (5mg/kg), EECP
at a dose of 100 & 200 mg/kg once daily for 24 days
to normoglycemic rats, there is significant (p<0.001)
decrease in blood glucose levels on 7th and 14th day.
After 24 days blood glucose was restored nearer to
before treatment level in all the group animals. Whereas
the normal control group rats did not demonstrate any
significant changes in their blood glucose level during
the experiment (Table 6).
Histopathological studies

Histopathology of pancreas was studied in normal
control, diabetic control and diabetic with standard and
test drug treated groups. The normal histological
pancreas section shows the normal acini and normal
cellular population in islets of Langerhans. There is no
damage to islets and hyperplasia. In the STZ-induced
diabetic group, it shows the complete destruction of
pancreatic islets. Histopathology of diabetic rats treated
with standard drug glibenclamide (5 mg/kg) shows
normal cellular population size of islets of Langerhans
and there is no damage to islet and no hyperplasia.
Histopathology of diabetic rats treated with EECP
(100 mg/kg) it shows slight improvement in cellular
population size of islets of Langerhans and less damage
to islet and hyperplasia. Histopathology of diabetic
rats treated with EECP (200 mg/kg) showed that
STZ-induced histopathological changes are restored to
near normal level. Cellular population size of islets of
Langerhans becomes normal and there is no damage to
islet cells and hyperplasia (Figure 3).
DISCUSSION
This study was undertaken to evaluate antidiabetic
and antihyperlipidemic activity of EECP in normal
and diabetic rats. To assess the antidiabetic potential
of plant extract, streptozotocin-induced diabetes in
experimental animals is a very good model to study.
Streptozotocin induced diabetes leads to significant
hyperglycemia, hypoinsulinemia, weight loss accompanied
by altered lipid profile and carbohydrate and lipid
metabolizing enzymes level were seen in rats. Streptozo
tocin prevents DNA synthesis by inhibiting many of the
enzymes involved in DNA synthesis.22 Hyperglycemic
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Table 1: Effect of EECP on serum lipids in STZ-induced diabetic rats
Total Cholesterol
(mg/dl)

Group

HDL-Cholesterol
(mg/dl)

Triglyceride (mg/dl)

LDL (mg/dl)

Normal control

83.47 ± 0.3823

86.54 ± 0.4117

29.68 ± 0.3816

32.11 ± 0.4647

Diabetic control

162.7 ± 0.5306c

133.0 ± 0.3953c

17.67 ± 0.3918c

149.5 ± 0.8466c

Diabetic+Glibenclamide (5 mg/kg)

88.16 ± 0.6742z

99.00 ± 0.6911z

25.80 ± 0.5293z

49.81 ± 0.4293z

Diabetic+EECP (100 mg/kg)

116.6 ± 0.2646

111.1 ± 0.3814

20.75 ± 0.1934

z

82.89 ± 0.4054z

Diabetic+EECP (200 mg/kg)

93.71 ± 0.2453z

23.08 ± 0.0105z

54.43 ± 0.4268z

z

z

103.4 ± 0.2428z

Each value is mean ± S.E.M. (n=6).
c
p< 0.001 when compared to corresponding values of the normal control.
z
p< 0.001 when compared to corresponding values of the diabetic control.

Table 2: Effect of EECP on Insulin, Amylase and Lipase levels in STZ-induced diabetic rats
Group

Insulin(µU/mL)

Amylase(U/L)

Lipase(U/L)

Normal control

16.32 ± 0.3584

46.4 ± 2.241

8.942 ± 0.567

Diabetic control

6.37 ± 0.1699c

127.6 ± 3.924c

37.85 ± 3.236c

Diabetic+Glibenclamide (5 mg/kg)

13.26 ± 0.3709z

63.2 ± 2.798z

16.24 ± 2.879z

Diabetic+EECP (100 mg/kg).

9.76 ± 0.1160

87.6 ± 3.851

z

24.89 ± 1.267z

Diabetic+EECP (200 mg/kg)

12.37 ± 0.2167z

69.7 ± 2.584z

19.38 ± 1.739z

z

Each value is mean ± S.E.M. (n=6).
c
p<0.001 when compared to corresponding values of the normal control.
z
p<0.001 when compared to corresponding values of the diabetic control.

Table 3: Effect of EECPon glucose-6-phosphatase and fructose-1,6-diphosphatase in STZ-induced diabetic rats
Group

Glucose-6-phosphatase (Ua/mg protein)

Fructose-1,6-diphosphatase (Ub/ mg protein)

Normal control

0.1587 ± 0.01854

0.3754 ± 0.01854

Diabetic control

0.2813 ± 0.01788

0.6014 ± 0.01764c

Diabetic+Glibenclamide(5 mg/kg)

0.1837 ± 0.0203z

0.3967 ± 0.0029z

Diabetic+EECP (100 mg/kg).

0.2296 ± 0.01876

z

0.4865 ± 0.01467z

Diabetic+EECP (200 mg/kg)

0.1972 ± 0.01547z

0.4271 ± 0.01479z

c

Each value is mean ± S.E.M. (n=6).
a=nmoles of phosphorous liberated/m/mg protein.
b=nmoles of phosphorous liberated/m/mg protein.
c
p<0.001 when compared to corresponding values of the normal control.
z
p<0.001 when compared to corresponding values of the diabetic control.

Table 4: Effect of EECPon phosphogluco isomerase, aldolase and glucose-6-phosphate dehydrogenase in STZinduced diabetic rats
Group

Phosphogluco
isomerase (Ud/mg
protein)

Aldolase
(U /mg protein)
e

Glucose-6-phosphate
dehydrogenase (Uf/mg
protein)

Normal control

49.50 ± 0.3676

0.1566 ± 0.0022

3.500 ± 0.0768

Diabetic control

24.78 ± 0.3541c

0.2634 ± 0.0006c

1.267 ± 0.0382c

Diabetic+Glibenclamide(5 mg/kg)

30.61 ± 0.3234z

0.1847 ± 0.0016z

1.954 ± 0.1377z

Diabetic+EECP (100 mg/kg).

42.74 ± 0.3499

0.2245 ± 0.0008

z

2.796 ± 0.0227z

Diabetic+EECP (200 mg/kg)

45.46 ± 0.5575z

0.1972 ± 0.0007z

3.152 ± 0.0375z

z

Each value is mean ± S.E.M. (n=6).
d=nmoles of fructose formed/ min/mg protein; e=µmoles of glyceraldehydes formed/ min/mg protein; f=nmoles of NADPH liberated/min/mg protein.
c
p<0.001 when compared to corresponding values of the normal control.
z
p<0.001 when compared to corresponding values of the diabetic control.
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Table 5: Effect of single dose administration of EECP on blood glucose (mg/dl)levels in normoglycemic rats
Group/Duration

Fasting blood glucose (mg/dl)
0m

30 m

60 m

120 m

Normal control

79.33 ± 0.5213

79.4 ± 0.5574

78.55 ± 0.5518

77.25 ± 0.5513

Glibenclamide (5mg/kg)

79.72 ± 0.9916

74.63 ± 0.4039c

70.08 ± 0.4868c

63.27 ± 0.5251c

EECP (100 mg/kg).

80.21 ± 1.148

75.08 ± 1.446

69.91 ± 1.514

65.26 ± 0.5520c

EECP (200 mg/kg).

78.96 ± 1.536

70.56 ± 0.5673c

a

c

66.45 ± 0.6136c

61.41 ± 0.5903c

Each value is mean ± S.E.M. (n=6).
a
p<0.05, cp<0.001 when compared to corresponding values of 0 m of the same group.

Table 6: Effect of repeated administration of EECP on blood glucose (mg/dl) levels in normoglycemic rats
Group

Blood glucose (mg/dl)
0 Day

3rd Day

7th Day

14th Day

24th Day

Normal control

70.83 ± 0.8758

71.42 ± 0.4354

72.67 ± 0.6453

74.95 ± 0.5937

73.68 ± 1.107

Glibenclamide (5mg/kg)

71.57 ± 1.83

66.76 ± 1.827a

63.53 ± 1.57c

61.65 ± 1.356c

74.67 ± 1.556

EECP (100mg/kg)

70.23 ± 0.9570

66.61 ± 0.8916

62.90 ± 1.078

65.3 ± 0.8153

70.93 ± 0.8062

EECP (200mg/kg)

69.43 ± 0.7401

66.00 ± 0.8238a

a

c

60.23 ± 0.9036c

c

65.08 ± 0.9407c

73.48 ± 0.6610

Each value is mean ± S.E.M. (n=6).
a
p<0.05, cp<0.001 when compared to corresponding values of the normal control.

Figure 1: Effect of EECP on blood glucose levels in STZinduced diabetic rats. Each value is expressed as mean ±
S.E.M. (n=6)

effect could be due to the destructive effect of streptozotocin on pancreatic islets. Streptozotocin also
enhances free radical formation and causes defects in
antioxidant defense of pancreatic β-cells. Oral administration of EECP to STZ-induced diabetic rats for 21
days, causes significant decrease in glucose and increase
in insulin levels nearer to normal levels. EECP decreases
blood glucose level in normal control rats which
indicates EECP possesses hypoglycemic effect. EECP
at a dose 200 mg/kg shows a consistent decrease in
RGUHS J Pharm Sci | Vol 5 | Issue 4 | Oct–Dec, 2015

Figure 2: Effect of EECP on body weight in STZ-induced
diabetic rats. Each value is expressed as mean ± S.E.M. (n=6).
(a) Normal control (b) Diabetic control (c) Diabetic + (d)
Diabetic + (e) Diabetic + Glibenclamide (5 mg/kg) EECP (100
mg/kg) EECP (200 mg/kg)

blood glucose level. The possible mechanism by which
EECP shows antihyperglycemic activity may be due to
potentiating of pancreatic β-cells of islets leading to
secretion of insulin and increase in insulin mediated
uptake of glucose by cells. This possible mechanism was
supported by increase in the level of insulin in diabetic
rats treated with EECP.
The important pathways which regulate blood glucose
and insulin levels are glucose regulated insulin secretion,
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Figure 3: Histopathology of pancreas; (a): Normal control group rat-normal acini and normal cellular population in islets of
Langerhans. There is no damage to islets and hyperplasia; (b):Diabetic control group rat–Damage and also decrease in size
of islets; (c):Diabetic rats treated with Glibenclamide(5 mg/kg)-cellular population size of islets of Langerhans become normal
and there is no damage to islet and no hyperplasia; (d):Diabetic rat treated with EECP 100 mg/kg–slight improvement in cellular
population size of islets of Langerhans and less damage to islet and hyperplasia; (e):Diabetic rat treated with EECP 200 mg/kgcellular population size of islets of Langerhans become normal and there is no damage to islet and hyperplasia

hepatic glucose synthesis and insulin mediated glucose
uptake in the tissues. Gluconeogenesis and glycolysis are
the two main metabolic pathways in liver regulate
glucose level in blood. Gluconeogenic pathway is mainly
regulated by the enzymes like glucose-6-phosphatase
and fructose-1, 6-disphosphatase. Glucose-6-phosphate
converted to glucose mediated by the enzyme glucose6-phosphatase and also lipogenesis process that is the
conversion of carbohydrate or protein to fat.23 Fructose-1,
6-diphosphatase mediate the conversion of fructose-1,
6-diphosphate to fructose-6-phosphate, which determines
whether or not a tissue is capable of resynthesizing
glycogen from pyruvate triose phosphates.24 Glucose6-phosphatase and fructose-1, 6-disphosphatase
enzymes levels were significantly increased in STZinduced diabetic rats. EECP significantly decreased the
activity of these two enzymes in the liver of diabetic rats.
Glycolytic pathway is mainly regulated by the enzyme
phosphoglucose isomerase (PGI) and it is important
for glucose utilization. PGI catalyzes the conversion of
glucose-6-phosphate into fructose-6-phosphate in the
second step of glycolysis. Aldolase isoenzyme (protein)
produces energy by breaking some sugars. Specifically
converting fructose-1,6-bisphosphate into the triose
phosphates dihydroxyacetone phosphate and glyceraldehydes-3-phosphate. There is significant decrease in
188

hepatic PGI and increase in hepatic aldolase levels in
STZ-induced diabetic rats. After oral administration
of EECP leaves for 21 days, both the enzymes levels
were reversed. Also there was improvement in PGI and
reduced aldolase activity was observed.
Glucose-6-phosphate dehydrogenase (G6PD or
G6PDH), a cytosolic enzyme in the metabolic pathway
(pentose phosphate pathway) supplies reducing energy
to cells by maintaining the level of the co-enzyme nicotinamide adenine dinucleotide phosphate (NADPH).
This helps to protect the cells against oxidative
damage.25 G6PD enzyme activity was significantly
reduced in STZ-induced diabetic rats. This may lead to
oxidative damage to the cells due to decrease in level
of co-enzyme nicotinamide adenine dinucleotide phosphate. EECP protects the cells against oxidative damage
by increasing the activity of enzyme G6PD in STZinduced diabetic animals.
Amylase is an enzyme that catalyses the hydrolysis of
dietary starch into disaccharides and trisaccharides,
which are converted by other enzymes to glucose.
We observed that there was a significant increase in
the amylase enzyme level in the blood of STZ-induced
diabetic rats. Treatment with EECP cause decrease
in amylase level, that may indicates normalization of
amylase secreting cells in the pancreas. Lipase is an
RGUHS J Pharm Sci | Vol 5 | Issue 4 | Oct–Dec, 2015
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enzyme that catalyzes the hydrolysis of fats (lipids).
Lipases are a subclass of the esterases. Lipases perform
essential roles in the digestion, transport and processing
of dietary lipids e.g. triglycerides, fats, oils.26 Lipase level
in the blood was measured to investigate acute pancreatitis and other disorders of the pancreas. Serum lipase
enzyme showed a significant elevation in STZ-induced
hyperglycemic rats. Treatment with EECP normalized
the lipase level, which may indicate the normalization of
lipase secreting cells in the pancreas.
Higher the total cholesterol levels, higher is the risk for
heart disease. Triglycerides are combining with cholesterol to form compound called plasma lipids, which then
get deposited in blood vessels. HDL is good cholesterol
because it removes excess cholesterol by transporting
them from the blood vessels to the liver for excretion.
LDL is bad cholesterol because it gets deposited on
walls of blood vessels, higher the LDL levels higher the
risk of heart attack. When the increase in cholesterol
levels, clots or plaques are formed in the blood vessels
leads to hypertension, angina, heart attacks, strokes and
peripheral vascular diseases. Development of atherosclerosis and the coronary heart disease are secondary
complications in diabetes. These secondary complications could be mainly due to increase in the levels of total
cholesterol and triglycerides. STZ-induced diabetic rats
showed significant changes in the lipid profile, exhibiting
higher level of TC, TG and LDL but lower level
of HDL. This may be due to increased serum lipase
enzyme activity and its effect on liver and pancreas.
21 days oral administration of EECP reduces the levels
of TC, TG, LDL and increase the level of HDL in
diabetic rats. This indicates EECP had a beneficial effect

on the STZ-induced hyperlipidemia. This may be due to
its effect on lipid metabolizing enzymes and normalization
of liver and pancreas function.
In the present study, it was noticed that administration
of EECP to STZ-induced diabetic rats restore the body
weight of animals and the results were comparable to
standard drug treated group animals. The preliminary
phytochemical studies of EECP revealed the presence
of carbohydrates, steroids, triterpenoids, glycosides,
saponins, flavonoids, alkaloids, tannins and phenolic
compounds. As we know that steroids, terpenoids,
tannins and polysaccharides present in extract possess
antidiabetic activity27 and hence, on the basis of phyto
chemicals, it may be concluded that synergetic effect of
these chemical constituents may be responsible for antidiabetic and antihyperlipidemic activity.
CONCLUSION
Ethanolic extract of Canthium parviflorum leaves extract
at dose 200 mg/kg displayed significant antidiabetic and
antihyperlipidemic activity than at low dose 100 mg/kg
in streptozotocin-induced diabetic rats. The results were
comparable to reference drug glibenclamide. Activity
was due to normalization of carbohydrate and lipid
metabolizing enzymes, lipid profile, and insulin level.
Extract possesses pancreas regenerating ability and normalizing the functions of both pancreas and liver.
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Abstract
Objective: The present study was designed to investigate the protective and potential effect
of gallic acid against doxorubicin (DOX) induced cardiotoxicity.
Materials and Methods: Adult Wistar albino rats of either sex weighing 150–200 g were used
in this study. DOX administered intraperitoneally in six equal injections (each containing
2.5 mg/kg at 48 h intervals) to total cumulative doses of 15 mg/kg over a period of 2 weeks
to induce cardiotoxicity. The estimation of cardiac and lipid biomarkers of both control
and treated animals were observed. In vivo antioxidant parameters such as glutathione,
superoxide dismutase, catalase, and malondialdehyde were also monitored. The remaining
portion of the heart tissue used for histopathological studies.
Results: The treatment with doxorubicin increased the levels (P > 0.01) of serum
cardiac and lipid biomarker which were brought down by gallic acid treatment. It also
exhibited electrocardiographic changes such as reduced R wave and ST segment elevation.
Histopathological study revealed that gallic acid restored the myocardial cells towards normal.
The restoration of the endogenous antioxidant system clearly depicts that gallic acid have
produced its protective effect by scavenging the reactive oxygen species.
Conclusion: The results of this study indicated that the cardioprotective effect of gallic acid
might be attributed to its antioxidant property.
Key Words: Antioxidant, cardioprotective, doxorubicin, electrocardiography, gallic acid

Introduction
Cardiotoxicity is a known side effect of numerous drugs
which can be responsible for long term side effects lead
to severe morbidity.[1] Cardiotoxicity includes a broad
range of cardiac properties from little changes in various
parameters such as blood pressure and arrhythmias
to cardiomyopathy. There are several mechanisms of
cardiomyopathy induced cardiotoxicity those includes
cellular damage due to the formation of free oxygen
radicals and stimulation of various immunogenic reactions
in the presence of antigen presenting cells in the heart.[2]
The anthracycline drug doxorubicin (DOX) is one of
the most effective antineoplastic agents, and widely used
to treat a number of diseases has been restricted due to
the dose‑dependent cardiotoxicity and which may result
myocardial damage, resulting in dilated cardiomyopathy
with fetal congestive heart failure.[3]
28

The mechanism of DOX‑induced cardiomyopathy is
not completely understood, but several hypothesis
have been postulated for the development of oxygen
free radicals in the development of cardiomyopathy,
this may be due to presence of semiquinone in the
tetracycline aglycone molecule of DOX and it is
reported to increase the generation of superoxide
radicals and their damage the heart by exceeding
detoxifying of cardiac mitochondrial tissues and
sarcoplasmic reticulum.[4]
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In earlier studies, it has been shown that antioxidant
therapy is useful in the management of cardiotoxicity. In
recent years, it is observed that growing interest in the
usage of natural antioxidants as a protective strategy
against the cardiovascular problems.[5] There are number
of phytoconstituents from the various plants responsible
for cardioprotective activity such as aloin (Aloe vera);
alkaloids (Preema seratifolia); bromelian (Ananas
comosus); some curcuminoides (Curcuma longa);
embelicanin (Embelica officinalis); piperine (Piper
longum); which possess antioxidant activity.[6‑11]
Gallic acid is a component of naturally occurring esters of
gallotannins, which belongs to vary large group of plant
polyphenols like gallotannins, these are found in legumes,
vegetables, fruits and beverages.[12] Gallic acid is the
hydrolyzed form of gallotannins. Chemically, gallic acid
is 3, 4, 5‑tryhydroxy benzoic acid. Gallic acid possesses
strong free radical scavenging and antioxidant activity.[13]
It has been also reported for antibacterial, antiviral,
anti‑inflammatory,[3,14‑17] anticancer apoptotic actions.[18‑20]
Oral treatment with gallic acid and quercetin alleviates
lindane‑induced cardiotoxicity in rats. Gallic acid prevents
lysosomal damage in isoproterenol induced cardiotoxicity
in Wistar rats[21] and also protects diabetes‑induced
myocardial dysfunction in rats. The effect of gallic acid
on higher fat diet‑induced dyslipidemia and oxidative
stress in rats has been studied.[19,22] The present study
is designed to investigate the protective effect of gallic
acid against DOX induced cardiotoxicity.

Materials and Methods
All the chemicals used were of analytical grade.
Selection of animals

Male albino rats of Wistar strain weighing 150–200 g
were procured from Venkateswara Enterprise. The
animals were kept for 1‑week in the animal house of
KLEU’s College of Pharmacy for acclimatization.
The animals were housed in polypropylene cages and
maintained at 27°C ± 2°C under 12 h light/dark cycle.
They were fed with standard rat feed (Gold Mohur
Lipton India Ltd.,) and water ad libitum was provided.
Ethical clearance for the use of animals was obtained
from the institutional animal ethics committee prior to
the beginning of the project work.
Experimental design

In our study pretreatment, gallic acid was used at doses
of 15 mg and 30 mg/kg body weight to assess the
Indian Journal of Health Sciences  Jan‑Jun 2015  Vol 8  Issue 1

myocardial toxicity associated with DOX. The animals
were divided into 6 groups of 10 animals each. Dosage
of the DOX administered intraperitoneally was prepared
in the saline (0.9% sodium chloride saline solution) in 6
equal injection (each dose containing 2.5 mg/kg, body
weight) for a cumulative dose of 15 mg/kg body weight
for the present study, were chosen based on previous
reports. Preparation gallic acid suspension was prepared
in 0.5% carboxyl methyl cellulose using distilled water.
Dose of gallic acid 15 mg/kg and 30 mg/kg body weight
were selected according to therapeutically equivalent
dose.
Group I: Animal will be treated with vehicle alone, on
the same regimen as DOX.
Group II: Animal will be treated with DOX
(2.5 mg/kg body weight i.p) in 6 equal injections
alternatively for 2 weeks to make a total cumulative dose
of 15 mg/kg body weight.
Group III: Animal will be pretreated with gallic
acid (15 mg/kg body weight p.o.) for 2 weeks and then
alternatively with vehicle for next 2 weeks.
Group IV: Animal will be pretreated with gallic
acid (15 mg/kg body weight p.o.) for 2 weeks) followed
by DOX administration as in group 2.
Group V: Animal will be pretreated with gallic
acid (30 mg/kg body weight p.o.) for 2 weeks) followed
by DOX administration as in group 2.
Group VI: Animal will be pretreated with Vitamin
E (100 mg/kg body weight p.o.) followed by DOX
administration as in group 2.
After 36 h of the last treatment, orbital blood samples
will be obtained under light ether anesthesia using
heparinized microcapillaries for the estimation of
cardiac biomarkers creatine phosphokinase and lactate
dehydrogenase (LDH). Both control and treated
animals were observed for as long as 3 weeks after the
last injection for the general appearance, behavior, and
mortality. At the end of 3‑week posttreatment period,
animals were sacrificed under ether anesthesia and a
midline abdominal incision performed and heart tissue
were quickly dissected out and were washed in ice‑cold
saline, dried on filter paper and weighed immediately.
A portion of each heart will be taken from all the groups
and a 30% w/v homogenate were prepared in 0.9%
buffered potassium chloride (pH 7.4) for the estimation
of glutathione (GSH), superoxide dismutase (SOD),
catalase (CAT), and malondialdehyde (MDA). Orbital
29
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blood samples were collected before sacrificing the
animals and will be used for estimation of cholesterol,
triglycerides and high‑density lipoprotein (HDL). The
remaining portions of the heart tissue were used for
histopathological studies. A portion of the aorta will
be taken and subjected it for the effect of gallic acid on
intact and denuded endothelium of aorta preparation.

Results
The general appearance of all groups of animals was
recorded throughout the study. In the later days, DOX
treated animals developed alopecia, and the animal’s fur
became scruffy. These rats also had red exudates around
the eyes and nose, soft watery feces and enlargement of
the abdomen. These conditions were more severe at the
end of study period. There were no deaths in the normal,
gallic acid and Vitamin E control groups but a mortality
rate of 60% was observed in DOX group while in gallic
acid 15 mg/kg and gallic acid 30 mg/kg treated animals
mortality was found to be 30% and 15% respectively.
DOX treated group showed a decrease in their feed and
water consumption during the drug treatment period as
compared with the normal group. Control rats showed
no significant changes in feed and water consumption as
compared with normal. This consumption was improved
in the treatment duration. In gallic acid‑treated group,
feed and water consumption was significantly increased
as compared to DOX.
The body weight and body weight gain is gradually
decreased in DOX treated g roup compared to
the normal group while gallic acid treated group
significantly increases the body weight gain as
compared to DOX control group. Gallic acid control
rats showed no significant changes in the body
weight gain as compared with normal. In treatment
group, that is, gallic acid (15 mg/kg) + DOX,
gallic acid (30 mg/kg) + DOX and Vitamin E
showed significantly increased (P < 0.05) (P > 0.001)
and (P > 0.01) in the body weight gain as compared
to DOX in the body weight gain [Figure 1]. In
DOX‑treated group, there was an increase in the heart
weight, that is, 0.9899 ± 0.0098 g, whereas the value
of the normal group is 0.7749 ± 0.0300 g. Gallic acid
control rats showed no significant changes in the heart
weight as compared with normal. The group treated with
gallic acid (15 mg/kg) + DOX, gallic acid (30 mg/kg)
DOX and Vitamin E was significantly reduced the
heart weight to 0.8547 ± 0.0087, 0.7600 ± 0.3995
and 0.7554 ± 0.00365, respectively [Figure 2], when
compared with DOX‑treated group which is near to
the normal. The ratio of heart weight to body weight
30

in DOX‑treated rats was significantly increased as
compared with normal rats. The heart weight to body
weight ratio in gallic acid control gallic acid (15 mg/kg)
+ DOX and rats was not significant as compared with
normal rats. The ratio of heart weight to body weight
in pretreatment group, that is, gallic acid (30 mg/kg) +
DOX and Vitamin E is significantly (P < 0.05) decreased
as compared with DOX rats.
In DOX‑treated group, there was an increase in the
liver, kidney, and adrenal gland weight. Gallic acid
control rats showed no significant changes in the liver,
kidney, and adrenal gland weight as compared with
normal. The group treated with gallic acid (15 mg/kg)
+ DOX, gallic acid (30 mg/kg) + DOX and Vitamin E
was significantly reduced the liver, kidney and adrenal
gland weight when compared with DOX treated
group which is near to the normal [Figures 3‑5]. Rats
administered with DOX shows a significant increase
in the levels of creatine kinase‑MB (CK‑MB) and
LDH as compared to normal. Gallic acid control rats
showed not significant changes in the enzyme levels as
compared with normal. The level of CK‑MB and LDH
in pretreatment group, that is, gallic acid (15 mg/kg) +
DOX and gallic acid (30 mg/kg) + DOX and Vitamin
E is significantly (P < 0.05), (P < 0.001) decreased as
compared with DOX rats [Table 1].
Rats administered with DOX shows a significantly
increased in the levels of cholesterol and triglyceride as
compared to normal and there are slightly decreased in
HDL levels as compared to normal group control gallic
acid rats showed no significant changes in the cholesterol
and triglyceride levels as compared to normal but there
are significantly increased in the HDL level in gallic
acid group compare to normal and DOX treated groups.
Effect of gallic acid on different electrocardiography
(ECG) patterns: The study shows significant alteration
of ECG patterns was observed in DOX administered rats
as compared to normal control rats. The characteristic
findings were the elevation of ST segment, reduction
in P waves, QRS complex and decrease in heart rate.
In addition, there was a prolongation of QT intervals.
The consecutive loss of cellular membrane damage
due to oxidative stress might be characterized by ST
elevation. Pretreatment of gallic acid (15 mg/kg) and
gallic acid (30 mg/kg) + DOX administration showed
a protective effect against DOX induced altered ECG
patterns and eliminated the acute fatal complication
by protecting the cell membrane damage. Gallic
acid (30 mg/kg) + DOX group shows more protective
effect as compared with gallic acid (15 mg/kg) + DOX
treated group.
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Figure 1: Effect of gallic acid on body weight in doxorubicin‑induced
myocardial toxicity in rats

Figure 2: Effect of gallic acid on heart weight in doxorubicin‑induced
myocardial toxicity in rats
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Figure 3: Effect of gallic acid on kidney weight in doxorubicin‑induced
myocardial toxicity in rats
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The antioxidant enzyme levels in DOX treatment group
showed a significant increase in lipid peroxidation
(nmol MDA/min/mg of wet tissue) while a significant
decrease in reduced GSH (nmol/min/mg of wet tissue),
SOD (unit/mg protein) and CAT (unity/mg protein)
when compared to normal group as given in Table 2.
The histology of the heart tissue from control and
treated rats showed normal morphological appearances.
Where in Dox‑treated group, disruption of loss of
myofibrils and vacuolization of the cytoplasm were
observed. The histology of heart tissues from the gallic
acid treated groups showed less loss of myofibrils and
vacuolization of the cytoplasm [Figure 6a‑g].
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Discussion
The present study was done to investigate the influence
of gallic acid on DOX induced myocardial toxicity. Our
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Figure 6: Histopathological studies of various treated groups. (a) Normal (b and c) Dox treated (d) 15 mg GA ONLY (e) 15 mg GA+DOX (f) 30
mg GA+DOX (g) DOX+ VIT-E

Table 1: Effect of GA on DOX induced changes in serum CK‑MB, LDH cholesterol, and triglyceride and
HDL levels in rats
Treatment
Normal
DOX
GA
GA (15 mg/kg)+DOX
GA (30 mg/kg)+DOX
Vitamin E

CK‑MB (IU/L)
20.00±1.733
223.0±6.1323###
30.84±1.721NS
109.6±7.955**
61.93±2.120***
54.66±2.352***

LDH (IU/L)
238.1±16.14
351.9±15.23###
244.4±7.700NS
304.2±10.24*
272.2±3.070***
63.7±8.562***

Cholesterol (mg/dl)
53.64±3.379
126.5±20.18###
54.72±4.128NS
77.60±3.166**
54.80±3.553*
66.03±5.616NS

Triglyceride (mg/dl)
146.9±3.856
250.7±1.600###
143.7±2.436NS
126.7±17.19NS
156.4±17.00**
146.1±5.490*

HDL (mg/dl)
42.44±2.771
32.93±2.858NS
59.96±2.088###
72.98±3.293***
46.15±3.000*
52. 62±3.563**

Values are mean±SEM; n=6 in each group ###P<0.001 when compared to normal, *P<0.05, **P<0.01 and ***P<0.001 when compared to DOX. HDL: High‑density
lipoprotein, LDH: Lactate dehydrogenase, DOX: Doxorubicin, SEM: Standard error of mean, CK‑MB: Creatine kinase‑MB, NS: Not significant, GA: Gallic acid

Table 2: Effect of GA on DOX induced changes in GSH, lipid peroxidation, CAT and SOD00 levels in
heart of rats
Treatment
Normal
DOX
GA
GA (15 mg/kg)+DOX
GA (30 mg/kg)+DOX
Vitamin E

GSH (n mole/min/
mg of wet tissue)
13.05±0.0039
5.100±0.1000###
12.65±0.1500NS
7.250±0.2500*
10.79±0.2100***
11.26±0.2400***

Lipid peroxidation (n mol of
MDA/min/mg of wet tissue
1.480±0.0200
5.830±0.0700###
1.290±0.0100NS
4.850±0.0500*
3.035±0.0350***
3.350±0.1500***

CAT (unitx/
mg protein)
59.00±0.100
34.20±0.800###
58.50±0.100NS
49.75±0.250**
55.90±0.100***
57.02±0.020***

SOD (unity/mg
protein)
42.37±0.004
23.25±0.025###
40.15±0.150NS
30.25±0.025*
36.70±0.020**
39.25±0.025***

Values are mean±SEM; n=6 in each group, ###P<0.001 when compared to normal, *P<0.05, **P<0.01 and ***P<0.001 when compared to DOX. NS: Not significant,
GSH: Glutathione, CAT: Catalase, SOD: Superoxide dismutase, MDA: Malondialdehyde, SEM: Standard error of mean, GA: Gallic acid

results suggest that gallic acid prevents DOX induced
cardiomyopathy in rats. Following lines of evidence
can be emphasized from the present study. In the DOX
treated group, the animal fur became scruffy, alopecia,
and developed a pink tinge which in the later days of the
observation period was followed by red exudates around
the eyes and nose. Necrosis was also observed at the site
of DOX injection. These changes were less pronounced
in case of gallic acid 15 mg/kg + DOX, gallic acid
30 mg/kg + DOX and Vitamin E pretreated group.
There was 60% mortality in DOX treated group, whereas
in pretreated group of gallic acid15 mg/kg and 30 mg/
kg there was 30% and 15% was found but no mortality
was observed in gallic acid control and standard Vitamin
E group. The DOX‑treated rats showed an increase in
32

heart weight and decrease in body weight. Decreased
in the body weight may be due to the reduced intake of
food. Increase in the heart weight may be attributed to
the loss of myofibrils, dilation of sarcoplasmic reticulum,
swelling of mitochondria, and increased number of
lysosomes.[23] following this was the gross anatomical
changes of the heart treated with DOX showed a typical
chronic toxic response including cardiac hypertrophy,
ventricular dilation and overall enlargement of the heart.
This was determined by heart weight and ratio of heart
weight: Body weight. However, all of the above changes
were found to be inhibited in the preventive model of
gallic acid 15 mg/kg + DOX and 30 mg/kg + DOX. The
experimental study reveals severe biochemical changes
as well as oxidative damage in the cardiac tissue after the
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chronic treatment with DOX (cumulative dose of 15 mg/
kg body weight). DOX induced cardiotoxicity is due to
destruct myocardial cells. As a result of this, CK‑MB
and LDH were released into the blood stream and serve
as the diagnostic markers of myocardial tissue damage.
[21,24]
The amount of these cellular enzymes present in
the blood reflects the alteration in plasma membrane
integrity and/or permeability.
In the present study, DOX‑treated rats showed a
significant elevation in the levels of these diagnostic
marker enzymes CK‑MB, LDH. Moreover, elevated
levels of these enzymes are an indicator of the severity
of DOX induced myocardial damage, which is in line with
an earlier report.[25,26] The prior administration of gallic
acid 15 mg/kg + DOX and 30 mg/kg + DOX showed
a significant reduction in DOX induced elevated serum
marker enzymes. This reduction in the enzyme level
confirms that gallic acid is responsible for maintenance
of normal structural and architectural integrity of
cardiac myocytes, thereby restricting the leakage of
these enzymes, which can be accounted for membrane
stabilizing property of gallic acid. Increased in the level
of plasma triglycerides and total cholesterol in the DOX
treated group indicate DOX may be interfering with
metabolism or biosynthesis of lipids. The group which is
treated with gallic acid has shown no significant increase
in the lipid profiles such as total cholesterol, triglyceride
when compared with the DOX treated group.
Pretreatment of gallic acid 15 mg/kg, gallic acid + DOX,
30 mg/kg + DOX and Vitamin E shown decrease
in the lipid profiles and increase in HDL cholesterol
when compared with the DOX treated group. This
lipid‑lowering effect of a gallic acid is due to inhibition
of hepatic cholesterol biosynthesis, increased fecal bile
acid secretion and stimulation of receptor‑mediated
catabolism of low‑density lipoprotein (LDL), cholesterol.
Decrease in the serum triglycerides, LDL‑cholesterol,
very low‑density lipoprotein‑cholesterol due to
lipogenesis inhibiting effect of gallic acid.
Electrocardiograph abnormalities are the main criteria
generally used for the definite diagnosis of myocardial
injury. The study shows significant alteration of ECG
patterns in DOX administered rats as compared to normal
control rats. The characteristic findings were the elevation
of ST segment, reduction in P waves, QRS complex
and decrease in heart rate. In addition, there was a
prolongation of QT interval. Moreover, ECG changes are
an indicator of the severity of DOX induced myocardial
damage, which is in line with an earlier report.[25,27] The
consecutive loss of cellular membrane damage due to
oxidative stress might be characterized by ST elevation.
Indian Journal of Health Sciences  Jan‑Jun 2015  Vol 8  Issue 1

Pretreatment of gallic acid 15 mg/kg + DOX and
30 mg/kg + DOX administration showed a protective
effect against DOX‑induced altered ECG patterns and
eliminated the acute fatal complication by protecting the
cell membrane damage. DOX administration caused an
increase in blood pressure, and Gallic acid pretreatment
prevented the rise in blood pressure in the present study.
The effect of DOX on blood pressure may also be due to
catecholamine release.[28] In the different studies, it was
shown that DOX administration result in increase or
decrease in heart rate.[29,30] In our study, DOX decreased
heart rate and, on the contrary, pretreatment with gallic
acid is varyingly reduced the blood pressure induced by
the DOX.
The mechanism of cardiotoxicity induced by a DOX is
not clearly known from the present study, although large
body of evidence supports that DOX administration is
associated with a decrease in endogenous antioxidants
and increase in oxygen free radicals resulting in increased
oxidative stress, which is followed by development of
a variety of subcellular changes in the myocardium,
typical of DOX‑induced cardiac injury.[31] In rat treated
with DOX, we found a significant increase in heart tissue
MDA levels suggesting increased lipid per oxidation
and decreased in levels of GSH, SOD, and CAT. Cardiac
tissue damage may be due to increased oxidative stress
and depletion of antioxidants as reported earlier.[9]
Gallic acid treatment might have scavenged the free
radicals and hence increased levels of enzymatic and
nonenzymatic antioxidants in the heart. [18] In this
study, DOX‑treated rats showed an increase in heart
tissue MDA levels with a decrease in levels of GSH,
SOD, and CAT, which confirms the oxidative stress
and cardiac damage. Gallic acid prevented the DOX
induced changes in MDA and enzyme levels. Significant
increase in the GSH, SOD, and CAT activity and
decrease in lipid peroxidation in heart tissue of gallic
acid 15 mg/kg + DOX, gallic acid 30 mg/kg + DOX
and Vitamin E treated groups was found.
Reactive oxygen species (ROS) are involved in the
pathogenesis of DOX induced myocardial toxicity. Lipid
peroxidation measured by thiobarbituric acid reactive
substances has been generally accepted as an indicator
of oxidative stress resulting from free radical over
production and reduced antioxidant reserve[32] and play
an important role in the pathogeneses of DOX induced
cardiomyopathy. Lipid peroxidation involves the formation
and propagation of lipid radicals, the uptake of oxygen
and rearrangement of double bonds in unsaturated lipids
which eventually results in the destruction of membrane
lipids. The oxidation of biological membranes may
cause impairment of membrane function, an increase of
33
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nonspecific permeability to ions leading to disruption
of membrane structure.[33] The study also revealed a
significant decrease in lipid peroxidation by gallic acid
suggesting its protective effect.
The antioxidant enzymes SOD, CAT, and GSH play an
important role in mitigating free radical‑induced cell
injury. In the heart, GSH is extremely important because
of its ability to use and remove organic and inorganic
peroxide.[34] Depletion of GSH in heart tissue of rats
is known to result in enhanced lipid peroxidation which
cause increased GSH consumption, as observed in the
present study. The prior administration of gallic acid
protects the myocytes against DOX induced myocardial
toxicity by decreasing their susceptibility to free radicals.
DOX induced decline in both SOD and CAT activity
along with GSH contents promotes the formation of
hydroxyl (OH) radicals, initiation and propagation
of lipid peroxidation. The activities of antioxidant
enzymes are in close relationship with the induction of
lipid peroxidation, found in the present study. Reduced
GSH is a major low molecular weight scavenger of free
radicals in the cytoplasm and an important inhibitor of
free radical mediated lipid peroxidation. It is commonly
accepted that SOD protects against the free radical
injury by converting O2‑radical to H2O2 and prevent
the formation of OH‑radicals through O 2‑driven
Fenton reaction, and the H2O2 can be removed by CAT.
Administration of gallic acid, improved the antioxidant
status and thereby preventing the damage to the heart,
mainly because of the antioxidant sparing action of
gallic acid so the antioxidant mechanism of gallic acid
may include its well‑known ingredients in Ayurveda
possessing antioxidant activity which protect the cell
from degenerative changes. Thus, in this work, gallic
acid effectively prevented tissue damage by decreasing
the oxidative stress and restoring the antioxidant status.
In the present study, DOX‑treated groups failed to show
the vasodilator effect this may due to vascular endothelial
damage. This vascular damage is supported by vascular
ROS production is elevated in different experimental
models of hypertension. Increased O2‑level is known
to inactivate the vasodilator nitric oxide, leading to
endothelial dysfunction, a characteristic feature of
many vascular diseases, including hypertension. In
various animal models of hypertension, an antioxidant
SOD and SOD mimetics were found to lower the blood
pressure suggesting that the oxidative inactivation
of NO contributes to blood pressure elevation and in
the present study the animals treated with gallic acid
15 mg/kg + DOX and gallic acid 30 mg/kg + DOX
is effective in prevention of endothelial cell damage
induced by DOX.[35]
34

In animals receiving DOX alone showed decreased effect
on left ventricular pressure on isolated heart while the
group treated gallic acid control group showed not much
significant compared to normal. And gallic acid 15 mg/
kg + DOX and 30 mg/kg + DOX showed similar changes
in left ventricular pressure compared to normal animals.
In animals receiving DOX, the inotropic responses
were severely depressed, and there are no difference
chronotropic responses as compared with the normal.
Animals receiving gallic acid alone showed there is slight
decrease in the chronotropic response while inotropic
response was not much effected and the animals treated
with gallic acid 15 mg + DOX, gallic acid 30 mg + DOX
and Vitamin E both increased inotropic and chronotropic
responses when compared to DOX these results depict
that gallic acid treatment significantly ameliorated the
cardiac damage induced by DOX.[30]
The vehicle‑treated rats did not show any morphological
changes and heart showed normal appearance. The
cardiac muscle fibers were found to be of uniform size,
shape, and configurations with no inflammatory cell
infiltrates were present. Cardiomyopathy occurred
in all rats injected with DOX, as illustrated by the
appearance of enlarged, swollen mitochondria and
vacuoles within the cytoplasm which is in line with an
earlier report.[13] DOX produced massive change in the
myocardium showing a varying degree of vacuolar
changes in the cardiac muscle fibers mainly in the form of
degeneration of myocardial tissue, vacuolization of the
cardiomyocytes, infiltration of inflammatory cells and
myofibrillar loss. Pretreatment with gallic acid 15 mg/
kg + DOX and 30 mg/kg + DOX effectively inhibits DOX
induced cardiac damage by the reversal of infiltration
of inflammatory cells and fragmentation of myofibrils.
Gallic acid protects DOX induced myocardial damage in
the cardiac tissue of rats either by restoring endogenous
antioxidant activity or as an antioxidant both. A similar
action of scavenging of DOX induced free radicals by
gallic acid in the present study cannot be ruled out. The
data of the present study clearly showed gallic acid
modulated most of the electrophysiological, biochemical,
and histopathological [Figure 6a‑g] parameters were
maintained to near normal status in DOX‑treated
rats, suggesting the beneficial action of gallic acid as a
cardioprotective agent.

Conclusion
The findings of the study suggests that the gallic
acid protects against DOX‑induced cardiotoxicity in
rats as evidenced by improved mortality and effusion
scores, mitigation of ECG abnormalities, improved
Indian Journal of Health Sciences  Jan‑Jun 2015  Vol 8  Issue 1
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cardiac injury markers, maintained the blood pressure
and restoration of antioxidant status. Finally, we
conclude that the cardiotoxicity induced by DOX is
in a relationship with oxidative stress. Gallic acid has
shown to be most effective in the functional recovery
of the heart and restoration of biochemical and
histopathological alteration which may be associated
with its potent antioxidant property.

16.
17.
18.

19.

Acknowledgment
Authors are very much thankful to the Principal, KLEU’s
College of Pharmacy, Hubli for providing laboratory facilities.

20.

References

21.

1.

22.

2.
3.
4.
5.
6.

7.

8.

9.

10.
11.

12.
13.
14.
15.

Meinardi MT, Gietema JA, van Veldhuisen DJ, van der Graaf WT,
de Vries EG, Sleijfer DT. Long‑term chemotherapy‑related
cardiovascular morbidity. Cancer Treat Rev 2000;26:429‑47.
Arola OJ, Saraste A, Pulkki K, Kallajoki M, Parvinen M,
Voipio‑Pulkki LM. Acute doxorubicin cardiotoxicity involves
cardiomyocyte apoptosis. Cancer Res 2000;60:1789‑92.
Mohan IK, Kumar KV, Naidu MU, Khan M, Sundaram C. Protective
effect of CardiPro against doxorubicin‑induced cardiotoxicity in
mice. Phytomedicine 2006;13:222‑9.
Kaithwas G, Dubey K, Pillai KK. Effect of aloe vera (Aloe barbadensis
Miller) gel on doxorubicin‑induced myocardial oxidative stress and
calcium overload in albino rats. Indian J Exp Biol 2011;49:260‑8.
Rajendran R, Basha NS. Cardioprotective effect of ethanol extract of
stem‑bark and stem‑wood of Premna serratifolia Lin., (Verbenacea).
Res J Pharm Technol 2008;1:487‑91.
Juhasz B, Thirunavukkarasu M, Pant R, Zhan L, Penumathsa SV,
Secor ER Jr, et al. Bromelain induces cardioprotection against
ischemia‑reperfusion injury through Akt/FOXO pathway in rat
myocardium. Am J Physiol Heart Circ Physiol 2008;294:H1365‑70.
EI‑Sayed EM, EI‑azeem AS, Afify AA, Shabana MH, Ahemd HH.
Cardioprotective effects of Curcuma longa L. extracts against
doxorubicin‑induced cardiotoxicity in rats. J Med Plants Res
2011;5:4049‑58.
Bhattacharya SK, Bhattacharya A, Sairam K, Ghosal S.
Effect of bioactive tannoid principles of Emblica officinalis on
ischemia‑reperfusion‑induced oxidative stress in rat heart.
Phytomedicine 2002;9:171‑4.
Solnki R, Kagathara V, Madat D, Patel T. Effect of Piper longum linn
on histopathological and biochemical changes in isoprotetenol
induced myocardial infarction in rats. Res J Pharm Biol Chem Sci
2010;1:759‑6.
Doherty JD, Cobbe SM. Electrophysiological changes in animal
model of chronic cardiac failure. Cardiovasc Res 1990;24:309‑16.
Shenasa H, Calderone A, Vermeulen M, Paradis P, Stephens H,
Cardinal R, et al. Chronic doxorubicin induced cardiomyopathy
in rabbits: Mechanical, intracellular action potential, and beta
adrenergic characteristics of the failing myocardium. Cardiovasc Res
1990;24:591‑604.
Wang YX, Korth M. Effects of doxorubicin on excitation‑contraction
coupling in guinea pig ventricular myocardium. Circ Res
1995;76:645‑53.
Okuda T, Yoshida T, Hatano T. Hydrolyzable tannins and related
polyphenols. Fortschr Chem Org Naturst 1995;66:1‑117.
Singal PK, Li T, Kumar D, Danelisen I, Iliskovic N.
Adriamycin‑induced heart failure: Mechanism and modulation. Mol
Cell Biochem 2000;207:77‑86.
Abu‑Amsha Caccetta R, Burke V, Mori TA, Beilin LJ, Puddey IB,
Croft KD. Red wine polyphenols, in the absence of alcohol, reduce

Indian Journal of Health Sciences  Jan‑Jun 2015  Vol 8  Issue 1

23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33.
34.
35.

lipid peroxidative stress in smoking subjects. Free Radic Biol Med
2001;30:636‑42.
Manach C, Scalbert A, Morand C, Rémésy C, Jiménez L. Polyphenols:
Food sources and bioavailability. Am J Clin Nutr 2004;79:727‑47.
Rather SA, Saravanan N. Protective effect of gallic acid on
immobilization induced stress in encephalon and myocardium of
male albino Wistar rats. Int J Nutr Pharmacol Neurol 2013;3:269‑75.
Priscilla DH, Prince PS. Cardioprotective effect of gallic acid on
cardiac troponin‑T, cardiac marker enzymes, lipid peroxidation
products and antioxidants in experimentally induced myocardial
infarction in Wistar rats. Chem Biol Interact 2009;179:118‑24.
Leiro JM, Alvarez E, Arranz JA, Siso IG, Orallo F. In vitro effects
of mangiferin on superoxide concentrations and expression of
the inducible nitric oxide synthase, tumor necrosis factor‑alpha
and transforming growth factor‑beta genes. Biochem Pharmacol
2014;9:90137.
Kim SH, Jun CD, Suk K, Choi BJ, Lim H, Park S, et al. Gallic
acid inhibits histamine release and pro‑inflammatory cytokine
production in mast cells. Toxicol Sci 2006;91:123‑31.
Hamza A, Amin A, Daoud S. The protective effect of a purified
extract of Withania somnifera against doxorubicin‑induced cardiac
toxicity in rats. Cell Biol Toxicol 2008;24:63‑73.
Ito H, Miller SC, Billingham ME, Akimoto H, Torti SV, Wade R, et al.
Doxorubicin selectively inhibits muscle gene expression in
cardiac muscle cells in vivo and in vitro. Proc Natl Acad Sci U S A
1990;87:4275‑9.
Chalcroft SC, Gavin JB, Herdson PB. Fine structural changes in rat
myocardium induced by daunorubicin. Pathology 1973;5:99‑105.
Kumar MH, Gupta YK. Antioxidant property of Celastrus paniculatus
willd: A possible mechanism in enhancing cognition. Phytomedicine
2002;9:302‑11.
Kakkar P, Das B, Viswanathan PN. A modified spectrophotometric
assay of superoxide dismutase. Indian J Biochem Biophys 1984;21:130‑2.
Koti BC, Vishwanathswamy AH, Wagawade J, Thippeswamy AH.
Cardioprotective effect of lipistat against doxorubicin induced
myocardial toxicity in albino rats. Indian J Exp Biol 2009;47:41‑6.
You BR, Park WH. Gallic acid‑induced lung cancer cell death is
related to glutathione depletion as well as reactive oxygen species
increase. Toxicol In Vitro 2010;24:1356‑62.
Yagmurca M, Fadillioglu E, Erdogan H, Ucar M, Sogut S, Irmak MK.
Erdosteine prevents doxorubicin‑induced cardiotoxicity in rats.
Pharmacol Res 2003;48:377‑82.
Falcone G, Filippelli W, Mazzarella B, Tufano R, Mastronardi P,
Filippelli A, et al. Cardiotoxicity of doxorubicin: Effects of
21‑aminosteroids. Life Sci 1998;63:1525‑32.
Sacco G, Bigioni M, Evangelista S, Goso C, Manzini S, Maggi CA.
Cardioprotective effects of zofenopril, a new angiotensin‑converting
enzyme inhibitor, on doxorubicin‑induced cardiotoxicity in the rat.
Eur J Pharmacol 2001;414:71‑8.
Singh G, Singh AT, Abraham A, Bhat B, Mukherjee A, Verma R, et al.
Protective effects of Terminalia arjuna against doxorubicin‑induced
cardiotoxicity. J Ethnopharmacol 2008;117:123‑9.
Ayaz SA, Bhandari U, Pillai KK. Influence of DL α‑lipoic acid
and vitamin‑E against doxorubicin‑induced biochemical and
histological changes in the cardiac tissue of rats. Indian J Pharmacol
2005;37:294‑9.
Solem LE, Henry TR, Wallace KB. Disruption of mitochondrial
calcium homeostasis following chronic doxorubicin administration.
Toxicol Appl Pharmacol 1994;129:214‑22.
Kaul N, Siveski‑Iliskovic N, Hill M, Slezak J, Singal PK. Free radicals
and the heart. J Pharmacol Toxicol Methods 1993;30:55‑67.
Unger BS, Patil BM. Apocynin improves endothelial function and
prevents the development of hypertension in fructose fed rat. Indian
J Pharmacol 2009;41:208‑12.

How to cite this article: Kulkarni JM, Swamy AV. Cardioprotective
effect of gallic acid against doxorubicin-induced myocardial toxicity
in albino rats. Indian j health sci 2015;8:28-35.
Source of Support: Nil, Conflict of Interest: Nil.

35

Innovare
Academic Sciences

International Journal of Pharmacy and Pharmaceutical Sciences
ISSN- 0975-1491

Vol 7, Issue 8, 2015

Original Article

FORMULATION AND EVALUATION OF IN SITU MUCOADHESIVE OPHTHALMIC HYDROGEL
FOR SUSTAINED DELIVERY OF PEFLOXACIN MESYLATE
PREETHI G. B.1* NARENDRA E.2
1Assistant

professor, 2Post Graduate student, Department of Pharmaceutics, KLE University College of Pharmacy, Rajajinagar Bangalore,
560010, Karnataka, India
Email: preethigb_100@yahoo.com
Received: 14 May 2015 Revised and Accepted: 01 Jul 2015

ABSTRACT
Objective: The drawback associated with conventional eye drops needs development of novel ophthalmic delivery system with improved
bioavailability and patient compliances. The objective of present work was to develop and evaluate mucoadhesive in situ ocular gel of Pefloxacin
mesylate based on the concept of ion activated in situ gelation for the prolonged precorneal residence time.
Methods: Formulations were prepared using Sodium Alginate as gelling agent and Hydroxy ethyl cellulose as mucoadhesive agent. Gels were
evaluated for gelling capacity, bio adhesion force, rheological property, ex vivo and in vitro release profile for selection of optimized formulation.

Results: Developed formulations with satisfactory clarity, pH, drug content, gelling capacity, viscosity and bio adhesion were selected for ex vivo and
in vitro release studies. An optimum formulation which could sustain the release for 12hours was finalized for further evaluations like;
antimicrobial efficacy and irritation test. Formulations were found to be non irritant, effective against the test organisms and exhibited Zero order
release pattern and pseudoplastic rheology.
Conclusion: The developed system with sodium alginate and hydroxyl ethyl cellulose can be a feasible alternative to conventional eye drops.

Keywords: Ocular drug delivery, Sodium alginate, Hydroxyethyl cellulose, Sustained delivery, Flouroquinolone antibiotic.
INTRODUCTION
Conventional ophthalmic eye drop often results in poor
bioavailability and therapeutic response due to rapid pre-corneal
loss caused by nasolacrimal drainage and high tear fluid turnover.
Several new preparations like ointments, inserts and collagen
shields have been developed for ophthalmic use, not only to prolong
the contact time of the vehicle on the ocular surface, but also to slow
down the drug elimination. Even though successful results were
obtained with these preparations it involves some disadvantages,
such as blurred vision or patient non-compliances [1, 2].

An alternative approach that significantly increases the precorneal
residence time and bioavailability of the drug can be achieved by
using the novel delivery system based on the concept of in situ gel
formation. In situ gel forming system can be described as liquids
dosage form that can be delivered in a drop form, and they undergo
a phase transition in the ocular cul-de-sac to form a viscoelastic gel.
In contrast to pre formed gelled formulations the in situ gelling
system has an advantage of reproducible and accurate
administration of drug and creates little to no problem of vision [3].

An in situ gelling system consists of polymers that exhibit sol-to-gel
phase transition due to change in a specific physicochemical
parameter; the pH [4] temperature [5] and electrolyte composition
[6] in the lacrimal fluid of the eye. In situ gel forming solution has
been studies extensively to enhance ocular bioavailability and
prolonged duration of action. A natural hydrophilic polysaccharide
SA (SA) the sodium salt of alginic acid, is used in preparation of in
situ gelling system as it forms polymeric dispersion in buffer that
exhibit low viscosity up to pH 5 and converted to gel in contact with
lacrimal fluid [3-7]. Despite the fact that, in situ gelling polymers can
be applied to the conjunctival sac where they undergo sol to gel and
facilitate drug delivery continuously, its viscosity alone cannot
significantly prolong the precorneal residence time. Consequently
the need of mucoadhesive polymers was emphasized to enhance pre
corneal residence of in situ gel for improved bioavailability of drug.
Muco adhesive polymers are macromolecular hydrocolloids with
numerous hydrophilic functional groups and they may be natural,
synthetic, or semi-synthetic in nature [8, 9]. In present study

Hydroxy ethylcellulose (HEC) was included as mucoadhesive
polymer and SA was chosen as in situ gelling agent since it exhibits
several favorable biological properties such as biodegradability and
non-toxicity [10].

Pefloxacin is a flouro quinolone bactericidal antibiotic, which
inhibits bacterial DNA replication as other flouroquinolones.
Compared to other antibiotics it has wider antibacterial spectrum,
better bioavailability, better ocular penetration, and has least
chances of developing resistance to antibiotic [11, 12].

Hence the aim of this study was to examine the potential use of SA
and HEC in designing a long acting mucoadhesive in situ ophthalmic
delivery system of pefloxacin mesylate.
MATERIALS AND METHODS

Perfloxacin mesylate was obtained from Smruthi Pharma Pvt Ltd.,
Kolhapur [India]. SA and Hydrox ethyl cellulose were purchased
from S. D. Fine chemicals Ltd., Mumbai [India].

Instruments used were UV-Vis Spectrophotometer [Shimadzu UV1700 PC, Shimadzu corporation, Japan], Brookfield Viscometer [LVDVE] Brookfield Engineering Labouratories INC USA], Dissolution
Tester [USP XXXIII dissolution Tester, Electrolab, Mumbai, India]

Preparation of In situ gelling systems of Pefloxacin mesylate

SA in combination with hydroxyl ethyl cellulose was dissolved in
Acetate buffer pH 5.0 by continuous stirring at 40 °C. Required
quantity of Pefloxacin mesylate was added to polymeric solution
and stirred to get a final drug concentration of 0.3% w/v.
Mannitol [5% w/v] and Benzalkonium chloride [0.01 % w/v]
was added later which acts as isotonicity adjusting agent and
preservative, respectively. The complete formulas of the
formulations are given in the [table1]. The formulations were
filled in sterile 20 ml glass vials, capped with rubber closures
and sealed with aluminum caps. The formulations in their final
pack were terminally sterilized by autoclaving at 121 °C and 15
psi for 20 min. The sterilized formulations were stored in
refrigerator [4 °C – 8 °C] until further use.
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Table 1: Composition of In situ gelling formulations
Formulation ingredients
(% w/v)
Drug
SA
Hydroxy ethyl cellulose
Mannitol
Benzalkonium
chloride
Acetate buffer

Formulation codes
C1
C2
0.3
0.3
1
1
1
2
5
5
0.01
0.01
q. s

q. s

C3
0.3
1
3
5
0.01
q. s

C4
0.3
1.5
1
5
0.01
q. s

C5
0.3
1.5
2
5
0.01
q. s

C6
0.3
1.5
3
5
0.01
q. s

C7
0.3
2
1
5
0.01
q. s

C8
0.3
2
2
5
0.01
q. s

C9
0.3
2
3
5
0.01
q. s

In vitro gelation studies

Ex vivo corneal permeation studies using goat’s cornea

Formulations were evaluated for gelling capacity by placing a drop
of the formulation in a vial containing 2 ml of freshly prepared STF
and equilibrated at 37 °C. The gel formed, gelation time and the time
taken for the gel to dissolve was assessed visually. The composition
of simulated tear fluid (STF) was sodium chloride 0.670 g, sodium
bicarbonate 0.200 g, calcium chloride 0.008g and purified water q. s
100 g [9].

Whole eye balls of goat were procured from a local slaughter house
and corneas were used to study the trans corneal permeability. A
diffusion cell was fabricated to evaluate drug permeation through a
sheep's corneal membrane. The modified diffusion cell consists of an
upper and lower chamber and it was separated by goat cornea.
Simulated tear fluid was used as a diffusion medium. The
formulation to be tested was added to the donor chamber with the
help of a micropipette. The donor surface of the membrane was
constantly in contact with simulated tear fluid. A temperature of
37±0.5 °C was maintained throughout the study. A magnetic stirrer
in the cell provided continuous agitation. At regular time intervals, 1
ml of sample was withdrawn and replaced with fresh STF in order to
maintain sink conditions. The samples were appropriately diluted
and the absorbance was measured at 272 nm using a Shimadzu
1700UV-VIS spectrophotometer [15].

Rheological studies

In order to evaluate the rheological behavior, viscosity of the
formulations before and after addition of simulated lacrimal fluid
was evaluated using Brookfield viscometer [RVE Model]. Studies
were carried out at room temperature. Sample was placed in a
suitable beaker and the instrument continuously sheared the
material at various angular velocities from 10 to 100 rpm. The
hierarchy of angular velocity was reversed and the average viscosity
was determined.
Measurement of bio adhesion force

In this method excised sheep corneal membrane was immediately
fixed with the mucosal side outwards onto a glass vial using a rubber
band. Vials with the corneal membrane were stored at 37 °C for 5
min. Then, the next vial with a section of the membrane was
connected to a balance in an inverted position while the first vial
was placed on a height adjustable pan. The gel was placed onto the
corneal membrane of the first vial. Then, the height of the second
vial was adjusted so that the membrane surfaces of both the vials
came in close contact. A ten minute contact time was chosen. Then,
the weight was allowed to increase in the pan by adding weights
until the vials get detached. The bioadhesive force was the minimum
weight required to detach two vials.

The bioadhesive force, expressed as detachment stress in
dynes/cm2, was determined from minimal weights needed to detach
the tissues from the surface of each formulation, using following
equation.
Detachment stress [dynes/𝑐𝑐𝑐𝑐2 ] =

mxg
A

Where m is the weight added to the balance in grams; g is the
acceleration due to gravity taken as 980 cm/s2; and A is the area of
tissue exposed. Measurements’ were repeated three times for each
of the gel preparations [13].
In vitro release studies

The in-vitro release studies of all the formulations were carried out
through cellophane membrane. Overnight soaked cellophane
membrane was tied to one end of the specially designed glass
cylinder which is open at both sides. With the help of metallic shaft
the cylinder is suspended such that the membrane just touches the
100 ml of STF medium in the flask of a USP rotating paddle
apparatus. For release studies, the temperature of the medium was
maintained at 37.2 °C and 10 ml of formulation was kept in the well
of the diffusion cell. The paddle was lowered into the flask and
rotated at 50 rpm. Aliquots of the medium were withdrawn
everyone hour up to 12 h and each time equal volume of STF was
replaced to the receptor medium. The absorbances were read by UV
spectrophotometer at 272 nm and cumulative percentage drug
releases were calculated [14].

Isotonicity evaluation

Isotonicity is an important characteristic of the ophthalmic
preparations. Isotonicity has to be maintained to prevent tissue
damage or irritation of eye. Formulations were mixed with few
drops of blood and observed under the microscope at 45 X
magnification and compared with the standard solution containing
pefloxacin. The shape of blood cell was compared with the standard
solution containing pefloxacin [16].

Hemolysis test

In vitro eye irritancy screening method described by Dharmendra
Jain et al. was performed to predict the eye irritation potential of
formulations. According to procedure 5 ml of whole blood was
collected from healthy individual and EDTA was used as an
anticoagulant. Blood was centrifuged at 1500 × g for 20 min. The
buffy coat was removed and the packed cells [RBCs] were washed
thrice with normal saline. Normal saline was added to the cells to get
40–50% hematocrit. Positive and negative controls were prepared
in two different test tubes by diluting 100 μl of RBC to 3 ml with
double distilled water in positive control and normal saline in the
negative control. In positive control RBC will be lysed and in
negative control there will be absence of lyses. Formulations were
incubated at 37 °C for1 hours with 100 μl RBCs in test tubes and
volume was made up to 3 ml with normal saline. All the formulations
were tested for haemolysis in triplicates. The blood samples were
then centrifuged at 795 × g for 20 minutes and the absorbance of the
supernatant was measured at 540 nm by UV spectrometer [17, 18].
Percentage hemolysis was calculated using the following formula:
% Hemolysis =

Antimicrobial studies

Aborbance of sample
x 100
Absorance of 100% haemolysis

To ascertain the biological activity of the optimized formulation, the
antimicrobial activity was carried out against Pseudomonas
aeruginosa [MTCC 1934] and Staphylococcus aureus [MTCC 737]. A
layer of nutrient agar [20 ml] seeded with test microorganism [0.2
ml] was allowed to solidify in the petriplate. Cups were made on the
solidified agar layer with the help of sterile borer with 4 mm
diameter. The volume of the formulations [optimized formulation
and standard drug solution] containing equal amount of the drug is
poured into the cups. After keeping the Petri plates at room
temperature for 4 h, the plates were incubated at 37 °C for 24 h. The
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zone of inhibition obtained was measured by an antibiotic zone
reader [19].
RESULTS AND DISCUSSION

Preparation of formulations
The use of SA in in situ gel-forming systems is substantiated by the
property of SA showing low viscosity up to pH 5 and which
coacervate in contact with tear fluid pH 7.4 [20]. However, from
preliminary studies it was confirmed that SA concentrations 1 to 2%
w/v does not exhibit the desired bioadhesive force and hence
polymer HEC in the concentration range of 1 to 3 % w/v was added
as bioadhesive polymer. The dose of the drug in the in situ gel
formulation was calculated with respect to the dose of drug in
marketed eye drops i. e 0.3 % w/v.
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increased the Bioadhesion force is increased, [table 2]. Increase in
bioadhesive force of formulations may be due to presence of HEC,
which has an abundance of hydroxyl and ether groups along their
length, which are responsible for the mucoadhesive properties [21].

Evaluation of formulations

Interaction studies were carried out by FTIR spectra to check
possible interaction among the ingredients in the formulations. No
new bands were detected in spectra of physical mixtures when
compared with drug and individual polymers. This revealed that the
ingredients are compatible with each other and no interaction took
place between drug and polymer mixture. The drug content, clarity
and pH of the formulations were found to be satisfactory [table 2].

Rheological studies of in situ gels

Viscosity is one of the prerequisites of an in situ gelling system.
Formulation should have an optimum viscosity that will allow easy
instillation into the eye as a liquid drops and must undergo a rapid
sol-to-gel transition in contact with tear fluid [6]. Rheological study
of formulations [fig. 1] indicated that in situ gels exhibited pseudoplastic rheology i.e., viscosity is high under low shear rate and low
under high shear rate conditions. This property offered the
advantage of low viscosity during blinking and stability of tear film
during inter-blinking periods [8]. An increase in pH to 7.4 [STF]
caused the formulations to transform to gels with high viscosity.
Bioadhesion force

Direct relation was observed between polymer concentrations and
detachment stress. As the concentration of polymers HEC and SA

Fig. 1: Rheological profile of prepared in situ formulations

It can also be substantiated due to the presence of SA a polymer with
high glucuronic acid content which forms 3 dimensional ionotropic
hydrogel matrices, generally by preferential interaction of G
moieties resulting in formation of inhomogenous gels [22] and also
due to the low surface tension [31.5 mN/m] of the alginate, which is
lower than the critical surface tension of the mucin coated cornea
[38 mN/m], resulting in good spreading and adhesion [23]. Thus, the
increase in the bioadhesive force will lead to increased retention
time and therefore increased bioavailability.

From the in vitro gelation studies [table 2] it was found that, all the
formulations showed instantaneous gelation when contacted by
tissue fluid [STF] and remained for extended hours after gelation.
However, the nature of gel formed depends on the concentration of
SA and HEC. Formulations C1 and C2 showed immediate gelation but
remained for few hours, which may be due to lesser concentration of
SA. Formulations C6, C8 and C9 produced very stiff gel; this may be
attributed to higher concentration of HEC and SA. The desired gel
was produced by C3, C4, C5 and C7which remained for an extended
period. These four formulations were selected for further evaluation.

Table 2: Physicochemical properties of prepared in situ gel

Formulations

Drug
Content
(%w/v)

pH

Clarity

Gelling
Capacity

Biadhesion force
(dyne/cm2)

C1
C2
C3
C4
C5
C6
C7
C8
C9

99.37
98.23
97.56
98.52
98.12
95.76
98.72
96.36
95.22

5.23
5.25
5.24
5.20
5.22
5.25
5.21
5.20
5.24

Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear
Clear

+
++
+++
+++
+++
+++
+++
+++
+++

78.4
117.6
196
313.6
392
509.6
470.4
588
862.4

Viscosity (cps)
at 60rpm
Before
After
gelling
gelling
82
450
274
1230
1092
1950
140
920
486
940
1286
2090
208
1360
566
1880
1396
2700

Selected
(S)/Rejected(R)
R
R
S
S
S
R
S
R
R

+Gels after few minutes, dissolves rapidly,++Gelation immediate, remains for few hours and+++Immediate gelation, remains for extended period
In vitro release studies

The drug release data obtained for formulations C3, C4, C5, C7 and
Pure drug is depicted in fig. 2. The release profile of a drug predicts
how a delivery system might function and gives valuable insight into
its in vivo behavior. The in vitro release studies of in situ gelling
formulations of Pefloxacin mesylate were carried out using STF of
pH 7.4 as the dissolution medium and 93.9%, 91.62%, 86.8 %, and
89.6% of the drug was released in 12 h from the formulation C3, C4,
C5 and C7 respectively.
Ex vivo corneal permeation studies

Corneal permeation studies were performed using isolated goat’s
cornea using STF [pH 7.4] at 34±0.5 °C. Compared to pure drug the

formulations C3, C4, C5 and C7 have sustained the release up to 6, 8,
10 and 8hr respectively [fig. 3]. Viscosity and release profiles of the
four formulations were considered for selecting an optimum
formulation for further evaluation. Normally viscosity values in the
range of 5-1000 cps significantly improve the contact time in the eye
which is fruitful for ophthalmic use due to the fact that the ocular
shear rate is very high particularly 0.03 s-1 during inter blinking
periods to 4250–28,500s-1during the blinking period [24, 25]. At
higher shear rate the formulations C4 and C5 exhibited viscosity
[after gelation] 920cps and 940cps respectively [table 2], which was
within the reported range. Simultaneously from in vitro and ex vivo
studies it was found that formulation C5 showed better sustained
release compared to C4 formulation. Hence the formulation C5 was
selected as an optimized formulation
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Fig. 2: Comparison of In vitro release profile of selected formulations (C3, C4, C5 and C7) with Pure drug, The error bars indicates
standard deviations of three tests.
With the aim of increasing the cumulative drug release, Tween 20 a
permeation enhancer was added to formulation in a concentration
of 2% w/v and it was coded as C5a. Formulation C5a showed release
of 94.01% [fig. 4] in comparison with that of formulation C5 with
86.88% after 12 h. Thus Tween 20 in the C5 formulation has
increased the release profile of the C5a formulation. Both the
formulations C5 and C5a showed an initial burst release in 1 to 2 h.
The initial burst release of the drug can be explained by the fact that,
the in situ gelling system is formulated in water and hence the
polymer was completely hydrated. When they come in contact with
STF, the alginate forms 3-dimensional ionotropic hydrogel matrices,
by the interaction of calcium ions with glucouronic acid residues of

alginates resulting in the formation of inhomogeneous gel which can
entrap the drug and sustain their release [3].

The in vitro release data’s of formulations C5 and C5a were
subjected to various kinetic models and the regression coefficient [r]
values were found to be 0.9794 and 0.9841 respectively for Zero
order plot [table 3]. Hence the best fit model for the optimized
formulations was found to be zero order kinetic models.

The in vitro drug release conditions may be very different from those
likely to be encountered in the eye. However, the results clearly show
that the gels have the ability to retain drug for the prolonged period of
time [12 h] and premature drug release will not occur.

Fig. 3: Comparison of Ex vivo release profile of selected formulations (C3, C4, C5 and C7) with Pure drug, The error bars indicates standard
deviations of three tests

Fig. 4: In vitro Drug release profile of optimized formulation C5 and C5 a, The error bars indicates standard deviations of three tests
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Table 3: Correlation coefficient values of various kinetic models for optimized formulations
Formulation
C5
C5a

Regression Coefficient(r)
Higuchi Matrix
0.8764
0.8817

Peppas plot
0.9711
0.9767

Antimicrobial efficacy study
Pefloxacin has been proved to exhibit superior antibacterial activity
against Pseudomonas aeruginosa which is a causative organism of
bacterial conjunctivitis. Hence in vitro antimicrobial activity was
done, using strain of gram negative bacteria, pseudomonas
aeruginosa [26]. Microbiological studies were carried out to

First order plot
0.8874
0.8329

Zero order plot
0.9794
0.9841

ascertain the biological activity of the optimized formulation against
microorganisms Staphylococcus aureus and Pseudomonas
aeruginosa. Results of Antimicrobial studies are as shown in the
table 4. The formulations C5 and C5a showed good antimicrobial
efficacy which was comparable to that of pure drug. This study
indicated that the Pefloxacin retained its antimicrobial efficacy even
after formulated as an in situ gelling system.

Table 4: Comparison of antimicrobial activity of pure drug and optimum formulations

Formulation
Standard (Pure Drug)
C5
C5a

Pseudomonas aeruginosa
(MTCC 1934)
ZOI(mm)
% Efficacy
46
100
45
97.82
41
89.13

Hemolysis studies
To check the hemo compatibility of the formulations hemolysis
study was performed using red blood cells [RBCs]. Results of
hemolysis study are shown in table 5. Ocular irritation generally
results from cytotoxic reactions of the applied substances with
ocular tissues. Hemolysis test is considered as a simple, rapid, and

Staphylococcus aureus
(MTCC 737)
ZOI(mm)
%Efficacy
47
100
44
95.65
44
95.65

reproducible technique to assess ocular irritation based on damage
to RBC membranes. Also, hemolysis assay offers good sensitivity and
specificity and shows minimum difference with the Draize test
among the different in vitro tests available [27]. Formulations C5
and C5a showed negligible hemolysis of 3.6 and 3.8% respectively
which was in the range of 0-4 %, similar to that of normal salinetreated erythrocytes.

Table 5: Results of Hemolysis studies of optimum formulations
Formulations/control
Positive control
Negative control
C5
C5a

Absorbance at 540 nm
0.442
000
0.0161
0.0172

CONCLUSION
An optimized ion activated in situ opthalmic gel of Pefloxacin
mesylate can be formulated by using the combination of SA and HEC.
Formulation was liquid at non physiological pH [pH 5] and
underwent rapid gelation at physiological pH [pH 7.4]. The
formulation was found to be clear, having good bioadhesion, and
viscosity, and the release kinetic study showed sustained release for
a period of 12hr that followed Zero order kinetics. Optimized
formulation was isotonic, non irritant and exhibited good
antimicrobial efficacy. Hence from all the above results we can
conclude that prepared formulation can be conveniently administer
in drop form that undergo a phase transition in the ocular cul-de-sac
to form a viscoelastic gel, which increases pre corneal residence
time and sustain the drug for the longer period of time.
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ABSTRACT
STUDY DESIGN: Randomized Clinical Trial
OBJECTIVES: To check the effects of ITB stretching versus the
effects of hamstring and abdominal activation on pain levels
and ipsilateral hip ROM in people with lumbopelvic pain.
BACKGROUND: previous studies have shown the effectiveness
of Hot moist pack and Stretching to reduce pain and improve
range of motion. Also abdominal and hamstring stretching has
shown reduction in lumbopelvic pain. However no studies are
available that compare the effects of hamstring and abdominal
activation on pain levels and ipsilateral hip ROM and stretching
in lumbopelvic pain.
METHODS: Thirty individuals with lumbopelvic pain were
randomized to intervention group (Group B) and control group
(Group A). Patients attended a baseline session, followed by 6
days intervention, and were reassessed at the end of the
intervention. Assessment measures used were hip adduction
range of motion using smartphone inclinometer app, Visual
Analogue Scale and Modified Oswestry Disability Questionnaire
(MODQ).
RESULTS: Both the groups showed significant improvements in
hip addcution range of motion, Pain and on MODQ. When
compared, the intervention group showed better results than
control group. The results also showed significant differences
within the groups post intervention.

INTRODUCTION
The term lumbopelvic pain refers to pain in the lumbo-scaral
area of spine encompassing the distance from 1st lumbar
vertebra to the 1st sacral vertebra.1 Specific postural changes
seen in Lower Cross Syndrome include anterior pelvic tilt,
increased lumbar lordosis, lateral lumbar shift, lateral leg
rotation, and knee hyperextension.2 If the lordosis is deep and
short, then imbalance is predominantly in the pelvic muscles; if
the lordosis is shallow and extends into the thoracic area, then
imbalance predominates in the trunk muscles. These
imbalances lead to lumbo pelvic pain 2.
Low back pain (LBP) is a problem worldwide with a lifetime
prevalence reported to be as high as 84% by World Health
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Organization(WHO). In India occurrence of low back pain is also
alarming, it has been reported to be 23.09%.1 Ober’s test was
developed by orthopedic spine surgeon Frank R. Ober to assess
passive hip-adduction in patients with lumbopelvic pain. 3
Ober’s test was used to determine whether the ITB and/or
tensor fasciae latae (TFL) needs passive stretching5 or not as
described by Kendall which led to the use of Ober’s test
primarily as an assessment of ITB/TFL length.4
A fundamental approach used by the Postural Restoration
Instituteis the use of hamstring activation or hamstring and
abdominal activation to influence Ober' s test measurements.
PRI’s rationale states that the body is not symmetrical, that is
the neurological, respiratory, circulatory, muscular and vision
systems are not the same side of the body. And these
asymmetries can cause imbalances and dysfunctional
movement patterns as a result of overuse of one side of the
body compared to the other.6
Ober reviewed ITB tightness as a factor in sciatica and low back
pain.9 Stretching of the iliotibial band is frequently
recommended in treatment programs for patients with low
back pain (LBP) 13. Because the iliotibial band attaches to the
ilium, tightness of this muscle is thought to cause anterior
innominate rotation and lateral pelvic tilt. 10,11,12
Application of heat to muscle is commonly advocated to
enhance the efficacy of stretching. Heating provides an added
benefit on stretch related gains of ROM in healthy people. 14
There are case reports which support clinical reasoning that a
positive Ober’s test may indicate a lumbopelvic complex that is
not in neutral position.15,16,17
No studies have been done to compare the effects of ITB
stretching versus Hamstring and abdominal muscle activation in
subjects with lumbopelvic pain.
The purpose of this study is to check the immediate effects of
ITB stretching versus the immediate effects of hamstring and
abdominal activation on pain levels and ipsilateral/bilateral hip
ROM in people with lumbopelvic pain.

METHODS
Patients
The study was approved by the Institutional review board and
Patients were recruited from tertiary care hospital at Belgaum.
The inclusion criteria was as follows: 1) 18-59yrs2, 2) Positive
Ober’s test one side or both sides, 3) Pain in SI, Hip, Lower Back,
4) Pain more than 1 week in the lumbopelvic region. The
exclusion criteria was:- 1) Lumbopelvic surgery, 2) Lower limb
amputation, 3) Foot ulcers, 4) Pregnancy, 5) Radiculopathy, 6)
Sensory imapirements. Informed consent was obtained from all
the participants. Patients were then randomized to the control
group (Group A) or the intervention group (Group B) by the
envelop method.
Intervention

Patients randomized to the intervention group and the control
groups were assessed at the beginning of the first session and
after six sessions by the physiotherapist. The assessment
consisted of a detailed history with the duration of symptoms.
Group A received Hot moist pack for 20 minutes at the site of
lumbopelvic pain by asking the patient to expose the area and
ITB static stretching static stretching, 3times with one minute
hold each with the patient positioned in side lying with hips and
knees flexed aligning the shoulders with the hips and ankle with
the legs stacked on top of each other. The therapist held the
patients top leg with the forearm in supination supporting the
lower leg and knee (90degrees) while his other hand stabilized
his pelvis. Upper leg was passively taken through the motions
of the hip flexion, abduction, extension, and adduction.13
Group B received hot moist pack for 20 minutes and Exercises
by the postural research institute. If there was unilateral
affection, 90/90 hemibridge with balloon and those with
bilateral affection, 90/90 Hip lift with balloon was used.
1)

90/90 Hip lift with balloon
Instructions
i.
Lie on back with feet on a wall and knees
and hips bent at 900 angle
ii.
Place a 4-6” ball between knees
iii.
Place right arm above head and a balloon in
left hand
iv.
Inhale through nose and as exhale through
mouth perform a pelvic tilt so that tailbone
is raised slightly off the mat. Keep low back
flat on the mat. Do not press feet flat in the
wall; instead dig down with heels
v.
Shift left knee down so that it is below the
level of right without moving feet. should
feel left inner thigh engage.
vi.
With left knee shifted down, take right
foot off the fall should feel the back of the
left thigh engage. Maintain this position for
the remainder of the exercise.
vii.
Now inhale through nose and slowly blow
out into the balloon
viii.
Pause 3 seconds with tongue on the roof of
mouth to prevent airflow out of the balloon.
ix.
Without pinching the neck of the balloon
and keeping tongue on the roof of the
mouth, inhale again through nose.
x.
Slowly blow out as stabilize the balloon
with hand.
xi.
Do not strain neck or cheeks as blow.
xii.
After the fourth breath in, pinch the balloon
neck and remove it from mouth. Let the air
out of the balloon.
xiii.
Relax and repeat the sequence 4more
times.2
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2)

90/90 hemibridge with balloon.
i.
Lie on back with feet on a wall and knees and
hips bent at 900 angle
ii.
Place a 4-6” ball between knees
iii.
Place right arm above head and a balloon in
left hand
iv.
Inhale through nose and as exhale through
mouth perform a pelvic tilt so that tailbone is
raised slightly off the mat. Keep low back flat
on the mat. Do not press feet flat in the wall;
instead dig down with heels.
v.
Take right foot off the wall. You should feel the
back of left thigh engage. Maintain this
position for the remainder of the exercise.
vi.
Now inhale through nose and slowly blow out
into the balloon.
vii.
Pause 3 seconds with your tongue on the roof
of your to prevent airflow out of the balloon.
viii.
Without pinching the neck of the balloon and
keeping tongue on the roof of the mouth,
inhale again through nose.
ix.
Slowly blow out as you stabilize the balloon
with your hand.
x.
Do not strain your neck or cheeks as you blow.
xi.
After the fourth breath in, pinch the balloon
neck and remove it from your mouth. Let the
air out of the balloon.
xii.
Relax and repeat the sequence 4more times.2
Outcome Measurement
1) Hip ROM using Smart Phone Inclinometer
Patient was in sidelying position. The smart phone
inclinometer was placed near the knee joint. The dial
was turned until the scale read zero; the patient was
taken intoslight extension and patient was asked to
do hip adduction. Readings were taken as the rangeof-motion (in degrees) directly from the dial.
2) Pain-Visual Analogue Scale (VAS)
Visual Analogue Scale consists of a line, usually 100
mm long, with each end of the line labelled with
descriptors signifying the extremes of pain intensity
(eg, no pain to extreme pain). Participants were asked
to place a mark on the line that represents his or her
pain intensity level, and the distance was measured
from the “no pain” end to the mark which was taken
as that person’s VAS pain score.
3) Modified Oswestry Low Back Pain Disability
Questionnaire
The ODI is a disease-specific disability measure is used
to establish a level of disability, stage a patient’s
acuity status, and monitor change over time. Scoring
is done for 10 questions. Each question is scored from
0-5 (minimum to maximum).

STATISTICAL ANALYSIS
Based on available literature and consult with expertise in this
field we assume that these exercises have effect on
lumbopelvic pain. So from the previous study we take the mean
and standard deviation of hip adduction range pre and post
exercises and sample size was calculated.
SPSS version 20 was used. P value of 0.05 was considered
statistically significant.demographic data was calculated using t
test. Comparision of the two groups was done using t
test,Mann-Whitney U test, wilcoxin test, paired t test.

RESULTS
Between November 2014 to January 2015, 39 patients were
screened and 30 patients met the inclusion criteria. A
participant flow diagraim (figure 1) details the number and
explaination of the participants included.
There were no notable differences (p > 0.05) between the
exercise intervention and the control group at baseline. (Table
1). Outcome scores and adjusted mean differences between
these groups before intervention and after six sessions are
given as follows.
Table 1: Comparison of two groups (Group A and Group B)
with respect to age, height, weight, and BMI scores
Variables
Group A

Group B

p-value

30.87±9

26.07±5.8

0.0954

Height

166.13±3.7

165.40±9.5

0.7842

Weight

67.00±6.1

66.73±7.4

0.9157

BMI

24.31±2.5

24.63±4.1

0.8005

Age

Table 2: Comparison of two groups (Group A and Group B)
with respect to VAS scores in at pre and posttest by MannWhitney U test
Groups

Pre test

Post Test

p-value

Group A

7.33±0.8

4.47±1.68

P=0.0007*

Group B

7.13±1.3

2.27±1.2

P=0.0001*

Total

7.23±1.07

3.37±1.8

0.4807

0.0008*

P value

0.0004*

P<0.05
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The mean VAS score in Group A pre intervention was 7.33±0.8
and after six sessions it was 4.47±1.68. The p value by MannWhitney U test was statistically significant (p=0.0007). The
mean VAS score in Group B pre intervention was 7.13±1.3 and
after six sessions it was 2.27±1.2 . The p value by MannWhitney U test was statistically highly significant (p=0.0001).
The mean difference between the groups was statistically
significant (p= 0.0004). (Table 2)
Table 3: Comparison of two groups (Group A and Group B)
with respect to hip adduction range scores in right side at pre
and post-test
Groups
Pre test

Post Test

Group A

21.60±2.85

23.40±2.38

P=0.0007*

Group B

19.80±3.43

29.27±1.98

P=0.00001*

Total

20.70±3.23

26.33±3.68

0.1289

0.00001*

P value

p-value

0.00001*

P<0.05

Table 4: Comparison of two groups (Group A and Group B)
with respect to MODQ (%) scores at pre and post-test
Groups
Pre test

Post Test

Group A

76.13±7.26

52.73±17.62

P=0.00001*

Group B

62±12.32

24±8.8

P=0.00001*

69.07±12.26

38.37±20.02

0.0007*

0.00001*

Total
P value

p-value

0.0006*

*p<0.05

The mean hip adduction range in Group A pre intervention was
21.60±2.8 and after six sessions it was 23.40±2.3. The p value by
paired t test was statistically significant (p=0.0007). The mean
hip adduction range in Group B pre intervention was
19.80±3.43 and after six sessions it was 29.27±1.98. The p value
was statistically highly significant (p=0.00001). The mean
difference between the groups was statistically highly
significant (p= 0.0004) (Table 3).
The mean MODQ score in Group A pre intervention was
76.13±7.26 and after six sessions it was 52.73±17.62. The p
value by paired t test was statistically significant (p=0.00001).
The mean hip adduction range in Group B pre intervention was
62±12.32 and after six sessions it was 24±8.8. The p value was

statistically highly significant (p=0.00001). The mean difference
between the groups was statistically highly significant (p=
0.0006) (Table 4).
The mean hip adduction range in Group A pre intervention on
the right side was 21.6±2.85 and the left side was 21.73±2.58
and after six sessions it was 23.4±2.38 on the right side and
24.07±2.28 on the left side. The mean hip adduction range in
Group B pre intervention on the right side was 19.8±12.3.43
and 19.87±3.11 on the left side and after six sessions it was
29.27±1.98 on the right side and 29.47±2.47 on the left side.
The p value was statistically not significant (Table 5).

DISCUSSION
The findings in our study conclude that exercises with hot moist
pack were effective but stretching with hot pack was also
effective statistically. Clinically, the effects in terms of pain,
range and MODQ scores seen in the intervention group were
maintained for a longer time as compared to the short term
effects seen in the control group. The effects in the control
group were seen immediately after each session but not
maintained till the next session.
Both the group showed significant decrease in pain levels
measured by VAS. The decrease in pain levels could be
attributed to the application of hot moist pack for 15 minutes in
both the groups.
The reason for pain reduction by application of hot moist pack
maybe mediated by heat sensitive calcium channel 16 as a result
of which there is increase in the intracellular calcium which is
responsible for generating action potentials that stimulate the
sensory nerves. Calcium channels are a part of transient
potential receptor vanilloid (TPRV) receptors. TRPV1 and TRPV2
channels are sensitive to noxious heat, while TRPV4 channels
are sensitive to normal physiological heat 17. Once these
channels are activated they inhibit the activity of purine pain
receptors. These receptors are present in peripheral small
nerve endings 18 which could lead to the reduction of pain19. If
the pain is present in the deeper tissues it could be reduced via
the gating mechanism of the spinal cord 20
The reduced pain levels were better in the experimental group
as compared to that of the control group. This reduction may
be due to the added benefit of the exercise which relieves
stress on muscle, joints and ligaments associated with pain such
as sciatica, sacro iliac joint pain and thoracic outlet syndrome as
the position of the pelvis is corrected to a more neutral position
4 and hot moist pack.
The hip adduction range of motion measured by smart phone
inclinometer app showed significant changes in both the
groups. But the hip adduction ROM was statistically highly
significant in intervention group. This change could be
attributed to the correct alignment of the pelvis to a neutral
position, this leaves the femoral head free to adduct without
abutting the cotyloid rim of the acetabulum. This was possible
because of the exercises that that is 90/90 hip lift with balloon
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Table 5: Comparisons of right and left sides at pretest and posttest in group A and group B by t test
Groups

Time

Group A
Group B

Right side

Left side

t-value

P-value

Mean

Std.Dev.

Mean

Std.Dev.

Pretest

21.60

2.85

21.73

2.58

-0.1344

0.8940

Posttest

23.40

2.38

24.07

2.28

-0.7822

0.4406

Pretest

19.80

3.43

19.87

3.11

-0.0558

0.9559

Posttest

29.27

1.98

29.47

2.47

-0.2444

0.8087

P<0.05
Flow Chart

Assessed for eligibility
n=39

ENROLLMENT

Excluded n=9
Radiating pain n=6, Hip arthroplasty n=1,
Laminectomy done n=2

Randomized n=30

ALLOCATION
.

Allocated to intervention group

Allocated to Control Group

N=15

N=15

N=15

FOLLOW UP

Lost to follow up n=0

Lost to follow up n=0

ANALYSIS
Analyzed n=15

which activates hamstrings bilaterally or 90/90 hemibridge with
balloon which activates hamstrings unilaterally.
When the pelvis is rotated forward in the transverse plane with
anterior tilting in the sagittal plane, there will be posterior
rotation of the pelvis because of the pull of the hamstring on
the same side on the ischial tuberosity during unilateral

Analyzed n=15

hamstring activation ie placing one foot on the wall. This helps
to decrease lumbar lordosis and increase ipsilateral anterior rib
internal rotation and this increases intra abdominal pressure.
(IAP) 21
There will also be an increase in the IAP along with rib
depression, increased lumbar flexion and a posterior tilt will be
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achieved with blowing up a balloon which will cause abdominal
activation. Application of heat to muscle is commonly
advocated to enhance the efficacy of stretching. Heating
provides an added benefit on stretch related gains of ROM in
healthy people.12
A study done by Bleakley CM, Costello TJ in 2013 to examine
the effect of thermal agents on the range of movement (ROM)
and mechanical properties in soft tissue concluded that Heat is
an
effective
adjunct
to
developmental
and
therapeutic stretching techniques and should be the treatment
of choice for enhancing ROM in a clinical or sporting setting. 22
Hence the hip adduction ROM increased with ITB stretching and
hot moist pack in the control group.
There was a significant change in the MODQ in the both the
groups. In the intervention group MODQ showed more
significant because of the exercises and HMP which led to
greater reduction in pain. As a result of which patients were
able to perform the activities lifting, sitting, walking.
LIMITATIONS
One limitation is that long terms effects were not assessed as
there was no follow up.
CONCLUSION
In this study the experimental group which had exercises which
include abdominal and hamstrings activation with HMP showed
greater reduction in pain ,increase in hip adduction as
compared to that of control group. Hence the above protocol
prescribed to patients with lumbopelvic pain
Conflict of Interest: None
References
1. Phansopkar P, Kage V. Efficacy of mulligan’s two leg
rotation and bent leg raise techniques in hamstring
flexibility in subjects with acute non-specific low back
pain: randomized clinical trial. International Journal of
Physiotherapy and Research, Int J Physiother Res .2014;
2(5):733-41.
2. Tenny HR, Boyle KL, DeBord A. influence of Hamstring
and abdominal muscle activation on a positive Ober’s
test in people with lumbopelvic pain. Physiotherapy
Canada. 2013; 65 (1): 4-11.
3. Ober FR. The role of iliotibial band and fascia lata as a
factor in the causation of low-back disabilities and
sciatica. J Bone Joint Surg Am. 1935; 18 (1): A51.
4. Kendall FP, McCreary EK, Provance PG. Muscles: testing
and function with posture and pain. 5th ed. Philadelphia:
Lippincott Williams & Wilkins;2005.
5. Ober’s test [Internet]. [cited on 2nd April 2015]. Available
from: http://www.physio-pedia.com/Ober's_Test
6. Boyle K. ethnography of the postural research
subculture: a posture based approach to patient/client
management. Fort Lauderdale (FL): Nova Southeastern
university:2006

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.
22.

Ober FR. The role of the iliot~bial band and fascla lata as
a factor of back disabilities and sciatlca. J Bone Joint
Surg (Am). 1936;18:105- 110.
Lee D. The Pelvic Girdle: An Approach to Examination
and Treatment of the Lumbo-Pelvic-Hip Region. 2nd ed.
New York, NY: Churchill Livingstone; 1999.
Jull GA, Janda V. Muscles and motor control in low back
pain. In: Twomey LT, Taylor JR, eds. Physical Therapy of
the Low Back. New York, NY: Churchill Livingstone; 1987.
Schafer RC. Clinical Biomechanics, Musculoskeletal
Actions and Reactions. 2nd ed. Baltimore, MD: Williams
and Wilkins; 1987.
Gose J, Schweizer P. lliotibial Band Tightness. Journal of
orthopedic and sports physiotherapy. 1989 April; pg
403-406.
Nakano J, Yamabayashi C, scott A, Reid WD. The effect
of heat applied with stretch to increase range of motion:
A systematic review. Physical therapy in Sports. 2012
Aug; 13 (3): pg 180-188.
Boyle KL. Managing a female patient with left low back
pain and sacroiliac joint pain with therapeutic exercise: a
case report. Physiother Can. 2011;63(2): 154-63.
Boyle KL, Jansa S, Lauseng C et al. management of a
women diagnosed with trochanteric bursitis with the
use of a protonics neuromuscular system. J section
women’s health. 2003; 27 (1):12-7.
Boyle KL, Demske JR. management of a female with
chronic sciatica and low back pain: a case report.
Physiother Theory Pract. 2009; 25(1):44-54.
Peralvarez-Marin A, Donate-Macian P, Gaudet R. What
do we know about the transient receptor potential
vanilloid 2 (TRPV2) ion channel? FEBS J. 2013
6. Krakow D, Vriens J, Camacho N, Luong P, Deixler H,
Funari TL, Bacino CA. et al. Mutations in the gene
encoding the calcium-permeable ion channel TRPV4
produce spondylometaphyseal dysplasia, Kozlowski type
and
metatropic
dysplasia. Am
J
Hum
Genet. 2009;84(3):307–315.
Burnstock G. Purinergic mechanisms and pain-An
update. Eur J Pharmacol. 2013
12. Brederson JD, Kym PR, Szallasi A. Targeting TRP
channels for pain relief. Eur J Pharmacol. 2013
13. Verrill P. Does the gate theory of pain supplant all
others? Br J Hosp Med. 1990;43(5):325.
Boyle KL, Olinick J, Lewis C. the value of blowing up a
balloon. N Am J sports Phys Ther. 2010; 5(3): 178-88.
Bleakley CM, Costello JT. Do thermal agents affect range
of movement and mechanical properties in soft tissues?
A systematic review. Arch Phys Med Rehabil. 2013
Jan;94(1):149-63.

Kage V et al., International Journal of Therapies and Rehabilitation Research 2015; 4 (4): 111-116

International Journal of Physiotherapy and Research,
Int J Physiother Res 2015, Vol 3(6):1301-06. ISSN 2321-1822
DOI: http://dx.doi.org/10.16965/ijpr.2015.195

Original Research Article

EFFECTIVENESS OF STRETCHING AND STRENGTHENING EXERCISES
(JANDA’S APPROACH) IN SUBJECTS WITH POSTURAL BACKACHE:
A RANDOMIZED CONTROLLED TRIAL
Vijay Kage *1, B.B. Putti 2.
*1

Associate Professor, Department of Orthopedic Physiotherapy, KLE University’s Institute of
Physiotherapy, Belagavi, Karnataka, India.
2
Professor, Department of Orthopedics, KLE’s University, JNMC, Belagavi, Karnataka, India.
ABSTRACT
Background: Chronic low back pain is often associated with imbalances in hip muscle length and strength. Low
back pain could result from prolonged overstretching of the innervated soft tissues when poor sitting or
standing postures were maintained. These changes in muscular tone create a muscle imbalance, which leads to
movement dysfunction.
Objectives: To investigate the effect of Stretching and Strengthening exercises (Janda’s Approach) in subjects
with Postural Back Ache.
Study Design: Randomized Controlled Trial
Intervention: 40 participants were divided into two groups; Group A was the control group and Group B was the
Janda’s Approach group. Group A was given Shortwave Diathermy with Core Stability exercises and Group B was
given SWD with Core Stability exercises followed by Janda’s Approach Exercises.
Outcome Measure: Pain Intensity, Severity of Spinal Malalignment and Muscle Strength and Flexibility were
measured using Visual Analogue Scale (VAS), Index of Lumbar Lordosis, Manual Muscle Testing of abdominals
and gluteals and Tests for flexibility of iliopsoas, rectus femoris and erector spinae respectively.
Results: The results showed a significant difference between both groups in terms of VAS, index of lumbar
lordosis, manual muscle testing of abdominals, gluteals and tests for flexibility of iliopsoas, rectus femoris
and erector spinae..
Conclusion: The results concluded that stretching and strengthening exercises are beneficial in reducing pain,
normalizing the lumbar lordosis curvature, increasing strength of abdominals and gluteals and increasing
flexibility of rectus femoris, iliopsoas and erector spinae.
KEY WORDS: Postural Back Ache, Janda’s Approach, Stretching Exercises and Strengthening Exercises.
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that aberrations of posture may play a role in
the development of low back pain. McKenzie
Low back pain is a well-documented significant stated that low back pain (postural syndrome)
health problem with lifetime incidence between could result from prolonged overstretching of
54% and 90% [1]. Clinical observations suggest the innervated soft tissues when poor sitting or
INTRODUCTION
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standing postures were maintained [2].i
Postural low back pain is often associated with
imbalances in hip muscle length and strength.
Moreover, Janda first noted weakness of the
gluteal muscles in patients with low back pain
[3].
Janda identified two groups of muscles based
on their phylogenetic development [4] but
functionally, muscles can be classified as tonic
or flexors and phasic or extensors [5]. It was
noted that the tonic system muscles were more
prone to tightness or shortness and the phasic
system muscles would usually undergo
weakness or inhibition and that this response
depended on the neurological response of
nociception in the muscular system.Lower
crossed syndrome is characterized by facilitation
of the thoraco-lumbar extensors, rectus femoris,
and iliopsoas, as well as inhibition of the
abdominals (particularly transversusabdominus)
and the gluteal muscles.There is growing
evidence that the back pain population is not a
homogeneous group and postural variability,
regarding aggravating and relieving postures
may be a helpful way to explain some different
subgroups [6].
Patterns of tightness and weakness can be
predicted in the sensorimotor system’s attempt
to reach homeostasis. Prior evidences have
shown that these changes in muscular tone
create a muscle imbalance, which leads to
movement dysfunction. Muscles prone to
tightness generally have a “lowered irritability
threshold” and are readily activated with any
movement, thus creating abnormal movement
patterns that may have direct effect on joint
surfaces, thus potentially leading to joint
degeneration [3,7,8]. Hence, the purpose of the
study is to compare the effectiveness of
Stretching & Strengthening exercises(Janda’s
Approach) in subjects with Postural Back Ache.
MATERIALS AND METHODS
Institutional Review Board Approval: The
study was approved by the institutional review
board and was conducted in conformity with the
ethical and humane principles of research.
Patient Enrolment: A total of 40 subjects were
recruited from various out-patient departments
Int J Physiother Res 2015;3(6):1301-06.
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of the Tertiary Care Set-up in Belagavi, Karnataka,
India. The subjects were screened based on the
inclusion and exclusion criteria. The inclusion
criteria were subjects diagnosed with postural
back ache, both male & female s age group 1860 yrs, exaggerated lumbar lordosis, pain with
radiation, subjects willing to participate in the
study. The exclusion criteria was: previous back
surgery, any signs of neurological impairment,
lumbar canal stenosis, pregnant women’s, spine
fracture, spondylo-listhesis.
Procedure: Participants were recruited from a
Tertiary Care Set-up, Belagavi. A brief history
was taken about the neurological and
musculoskeletal assessment for educational
profile and socioeconomic statuses per the
inclusion criteria. The assessment took around
15-20 minutes.
The study protocol was explained to the
participants. They were asked to read the
informed consent thoroughly and those
participants willing to take part in the study
provided a written informed consent. The
patients were allotted into the two groups;
Control Group and Experimental Group. The
baseline & post-intervention values of the
interventions using the outcome measures were
done. Group A received Short wave diathermy
(SWD) & Core stability exercises for 10 sessions.
SWD was given with 500 watt electro-care
diathermy machines with frequency of 27.33 MHz.
The treatment was given for 15 minutes each day
for 10 sessions [9]. Eight core stability exercises
were given for 20 repetitions with 8 second hold
[10].

Group B received SWD and Core stability
exercises that were the same as the control
group. Following this was the stretching protocol
[11] for the iliopsoas, rectus femoris and erector
spinae along with strengthening of the
abdominals and the gluteal group of muscles
given for 10 repetitions of 3 sets.
Outcome measures: Pain intensity was given
by Visual Analog Scale (VAS, 0= no pain: 100=
unbearable pain). All the participants completed
the VAS by indicating the average pain level
experienced before and after the intervention
[12,13].
Lumbar lordosis index is validated parameter for
sagittal malalignment analysis and can be used
1302
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as a tool to detect spinal malalignment. It has a
reliability of r = -0.978 [14].
Straight Leg Raise testis performed to assess
the ability to raise the leg without bending at
the knees. This test is widely used to detect any
pathology at the pelvis and at the hip [15,16].
Patrick testis a diagnostic test that requires a
combination of flexion, abduction and external
rotation at the hip which has a sensitivity of 0.82
(95% CI 0.57-0.96) [17].
Sit and reach test is commonly used to measure
the low back and hamstring flexibility. it is considered that the erector spinae muscles are
stressed when the head is bent down [18]. Thomas test is also called as the rectus femoris
contraction test or Kendall test to assess the
flexibility of the rectus femoris muscle about the
knee joint [19]. Iliopsoas muscle flexibility was
determined subjectively Thomas tests. For iliopsoas flexibility, the average inclinometer angle
was -10.60° ± 9.61°. The critical criteria for iliopsoas flexibility were determined to be -9.69°
[20,15].
Manual muscle testing is reliable with good
consistency when repeated. MMT has also been
proved to be legitimate evaluation tool for
measurement of the musculoskeletal systems
[21].
Statistical Analysis: Statistical analysis for the
present study was done manually as well as
using statistical package of social sciences
(SPSS) version 17 so as to verify the results
obtained. For this purpose the data was entered
into an excel spreadsheet, tabulated and
subjected to statistical analysis. Descriptive
statistics (mean and standard deviation) were
computed for all data. Statistical measures such
as mean, standard deviation and other tests of
significance such as Wilcoxon, Mann Whitney
U Test, Un-paired& Paired t Test.
Various statistical tests of significance were
done. Probability values less than 0.05 were
considered statistically significant and
probability values less than 0.001 were
considered highly significant.
RESULTS
Both the control & experimental groups were
administered for the outcome measures
preintervention & post 10th intervention.
Int J Physiother Res 2015;3(6):1301-06.
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The demographic data and clinical characteristics of the subjects are presented (Table 1). The
test revealed no significant differences in age,
gender and body mass index (BMI) (p>0.05),
which indicates that the groups had similar
demographic characteristics. The gender (M: F)
distribution for group A was 6:14 and for group
B was 7:13 (Graph 1). The mean ± SD of age for
Group A was 33.30±9.79yearsand for Group B
was 37.80±8.68 years (Graph 2) with a p value
of 0.1324. The mean±SD for Group A & Group B
of BMI was 25.09±4.36 kg/mt² and 24.90±4.44
kg/mt² respectively with a p value of 0.8916.
(Graph 3)
Table1: Comparison of two groups (Group A & Group B)
with respect to Gender, Age and BMI.
Group A

Group B

p value

Gender (M:F)

6:14

7:13

Age (mean ± SD)

33.30±9.79

37.80±8.68

0.1324

BMI (mean ± SD)

25.09±4.36

24±4.44

0.8916

Graph 1: Age Distribution for Group A and Group B

Graph 2: Comparison of mean & SD for Group A and
Group B in terms of Age.
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Graph 3: Comparison of mean & SD for Group A and
Group B in terms of BMI.

mean increase in flexibility of iliopsoas for Group
A was 2.55±1.73, Group B the mean increase
was 10.95±2.68 with a p value of 0.0456.The
mean increase in flexibility of erector spinae for
Group A was 7.10±2.77, Group B the mean increase was 19.65±4.98 with a p value of
0.00001.(Table 2)
DISCUSSION

Table 2: Comparison between Group A & Group B with
respect to VAS Scores, Index of Lumbar Lordosis, Strength
of Abdominals &Gluteals and Flexibility of Iliopsoas,
Rectus Femoris& Erector Spinae.
DIFFERENCE IN VALUES (INTER-GROUP VALUES)
OUTCOME MEASURES

GROUP A

GROUP B

z value

p value

VAS

1.34 ±0.92

2.57± 1.01

-3.76

0.00001*

Index Of Lumbar Lordosis

5.65 ± 3.41

7.87 ±3.05

-2.7182 0.00001*

Abdominal Strength

-0.30±0.47

-1.30±0.57

-4.0846 0.00001*

Gluteal Strength

-0.35±0.49

-1.15±0.59

-3.4489

0.0002

Iliopsoas Muscle Length

2.55±1.73

10.95±2.68

-11.759

0.0456

Rectus Femoris Muscle
Length

7.10±2.77

19.65±4.98

-9.8542

0.0425

Erector Spinae Muscle
Length

7.10±2.77

19.65±4.98

-9.2665

0.00001

Mean reduction in VAS was 1.34 ±0.92cm for
Group A & 2.57± 1.01cm for Group B with a p
value of 0.00001. The mean difference in the
index of lumbar lordosis for Group A was 5.65 ±
3.41, Group B the mean increase was 7.87 ±3.05
with a p value of <0.001. The mean increase in
strength of abdominals for Group A was
0.30±0.47, Group B the mean increase was
1.30±0.57 with a p value of 0.00001. The mean
increase in strength of gluteals for Group A was
0.30±0.47, Group B the mean increase was
1.15±0.59 with a p value of 0.00002. The mean
increase in flexibility of rectus femoris for Group
A was 7.10±2.77, and Group B the mean increase
was 19.65±4.98 with a p value of 0.0425. The
Int J Physiother Res 2015;3(6):1301-06.
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The present controlled trial was aimed to find
out the effectiveness of Stretching and
Strengthening Exercises in subjects with Postural
Low Back Ache for 10 sessions in terms of pain
reduction using VAS, improvement in the index
of lumbar lordosis, muscle strength of
abdominals and gluteals and flexibility of
iliopsoas, rectus femoris, erector spinae. SWD
& core muscle strengthening exercises was a
common conventional treatment given to both
the groups. Along with this, stretching and
strengthening protocol was an intervention
added in the control group for 10 sessions.
In the present study the age, gender& BMI
showed no statistical difference in both groups
which represents the homogeneity of the
subjects. Also, there was no significant
difference in the baseline or pre-intervention
values for VAS, index of lumbar lordosis and
scores of strength of abdominals and gluteals
and flexibility of iliopsoas, rectus femoris and
erector spinae.
Impairments of lumbopelvic muscle function
may compromise the structural integrity of the
spinal complex, making it susceptible to further
injury, prolonged recovery, or chronicity of pain.
Management of low back pain requires an
understanding of the sensorimotor mechanisms
utilized for trunk stabilization and postural
control [21].
SWD has been a proven effective modality for
chronic low back pain which is consistent with
the results of the study [22]. A study done by
Monika et al presents use of strength exercises
in rehabilitation process of persons with low
back pain syndrome and concludes that increase
of muscle strength also positive influence on
range of motion of trunk and lower limbs and
decrease of pain in persons with low back pain
syndrome [23]. Also a systematic review of
randomized controlled trials from Collaboration
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Back Review Group provide the evidence that
specific exercises are effective for the treatment
of acute low back pain and that these exercises
may be helpful for patients with chronic low back
pain to increase return to normal daily activities
and work [24].
Mc Ceary proposed that in the erect position,
weakness of abdominals permits an anterior
pelvic tilt and a lordotic posture [25]. In our study,
a decrease in index of lumbar lordosis explains
a concurrent decrease in anterior pelvic tilt that
could have been caused by strengthening of
abdominals. The Janda approach includes a
careful analysis of muscle imbalance and its role
in the perpetuation of the dysfunction. The
muscular system lies at a functional crossroads
since it is influenced by stimuli from both the
CNS and the musculoskeletal systems. Muscles
that tend to get weak often go hand in hand with
muscles that tend to get tight [4].
Janda’a approach hypothesized that a weak
muscle may merely be one that is inhibited
because of a tight or hypertonic antagonist
(Sherrington’s law of reciprocal inhibition). He
hypothesized that restoring muscle tension or
the length of a tight muscle might spontaneously
facilitate a weak antagonist. The normalization
of muscle tone and length should be followed
by specific strengthening, movement reeducation, and endurance training. Once
peripheral structures are normalized, muscle
balance is restored. Normal muscle tone
surrounding joints must be restored [3,4].
Sherrington’s law of reciprocal inhibition states
that a hypertonic antagonist muscle may be
reflexively inhibiting their agonist [26].
Therefore, in the presence of tight and/or short
antagonistic muscles, restoring normal muscle
tone and/or length must first be addressed
before attempting to strengthen a weakened or
nhibited muscle. Techniques to decrease tone
must be specific to the cause of the hypertonicity
[4]. Asymmetrical stress factors should be
eliminated in order to decrease biomechanical
overload and compromise.
Limitations: Firstly,due to small sample size, the
results cannot be generalized.Second, the
present study investigated only the short-term
effects and did not consider any follow-up after
the 10th session.
Int J Physiother Res 2015;3(6):1301-06.
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Future Scope of the Study: Further studies can
be conducted with a larger sample size with a
longer follow-up period in order to investigate
the long-term effects of Janda’sApproachin
Postural Low Back Ach.
CONCLUSION
Stretching and strengthening exercises are
effective in reducing pain, normalizing the
lumbar lordosis curvature, increasing strength
of abdominals and gluteals and increasing
rectus femoris, iliopsoas and erector spinae.
Conflicts of interest: None
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Aim and Objective: To find the effect of proprioceptive
neuromuscular facilitation technique on core strength in
patient with type 2 diabetes.
Methods and material: Primary data collection was done from
secondary and tertiary care hospitals in Belagavi using
convenience sampling. 30 type II diabetic patients between the
age group of 40-65 years were screened based on the selection
criteria. Demographic data were recorded along with the scores
of core strength using sphygmomanometer and active SLR test.
Proprioceptive neuromuscular facilitation techniques were
given to the participants with in a period of 4 weeks. Post
intervention data were obtained and the data were analyzed.
Results: The result of the study showed a statistical significance
in the core strength (p = <0.001) using aneroid
sphygmomanometer and active SLR test (p = <0.001) in patients
with diabetes.
Conclusion: The study concludes that there is an effect of
proprioceptive neuromuscular facilitation technique on core
strength in patient with diabetes.
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Introduction
Diabetes is classified as a group of chronic metabolic disorders
which is characterized by elevated glucose levels in the blood. It
occurs due to the insufficient production of insulin and/or
peripheral insulin resistance1. Diabetes is associated with long
standing metabolic derangement which can lead to functional
and structural changes in many organs and systems2.
The prevalence of diabetes in the 20-79 year age group
worldwide was estimated to be 6.6% in 2010 and 7.8% in 20303.
This global pandemic principally involves type 2 diabetes and is
associated with greater longevity, obesity, unsatisfactory diet,
sedentary life style and increasing urbanization2.
According to world health organization (WHO) criteria
prevalence of diabetes in India was 5.6% in urban areas and
2.7% in rural areas in 2010. It is estimated that the total number
of people with diabetes in 2010 to be around 50.8 million, rising
to 87.0 million by 20304.
The clinical features of hyperglycaemia include thirst, polyuria,
nocturia, generalized muscle weakness, weight loss, blurring of
vision, nausea, headache, hyperphagia and irritability. In Type 2

Das R et al., International Journal of Therapies and Rehabilitation Research 2015; 4 (4): 167-171

Diabetes the onset is insidious and may not be noticed, thus
leading to a variety of complications in long standing diabetes
mellitus cases like retinopathy, nephropathy, peripheral
neuropathy, autonomic neuropathy, foot ulcerations,
myocardial infarction, stroke and peripheral claudication2.
The skeletal musculature is significantly involved in diabetic
complications, such as, contractile weakness, fibre-type
changes, decreased oxidative activity and peripheral insulin
resistance5.
Muscle is the most important insulin-dependent glucose sink in
the body6; therefore, impaired hormonal signalling has a
deleterious effect on glucose uptake. The detailed biochemical
characterization and proteomic establishment of distinct shifts
in metabolic and signalling pathways in diabetic fibres might
provide mechanistic insights into the underlying causes of
abnormal glucose metabolism
and peripheral insulin
resistance7-9, diabetes associated loss of skeletal muscle mass
and contractile strength10,11, which is especially prevalent in
aged patients , muscle mitochondrial dysfunction and the role
of mitochondrial deficits in overall disease progression , and
slow-to-fast muscle transitions and reduced oxidative enzyme
activity in muscle of type 2 diabetic subjects12-17.
Diabetes is associated with excessive loss of skeletal muscle and
trunk fat mass13
The “core” is described as a box with the abdominals in the
front, paraspinal and gluteal muscles in the back, the
diaphragm as the roof and the pelvic floor and hip girdle
musculature as the bottom18. Within this box there are 29 pairs
of muscles that help to stabilize the spine, pelvis, and kinetic
chain during functional movements19. When the system works
efficiently, there is appropriate distribution of forces, optimal
control and efficiency of movement, adequate absorption of
ground impact forces and an absence of excessive shearing
forces on the joints of the kinetic chain20.
Therefore, improving core muscle control, coordination,
flexibility and strength will create a balance with in the body in
the patients with diabetes and if combined with developing
proper techniques, the body will learn to move in a safer and
more efficient pattern of motion.
Proprioceptive neuromuscular facilitation (PNF) is the
therapeutic intervention used in rehabilitation which was
originally developed to facilitate performance in patients with
movement deficits. Proprioceptive neuromuscular facilitation
(PNF) exercises are designed to enhance the response of
neuromuscular
mechanisms
by
stimulating
the
proprioceptors21 .The patterns of PNF exercises are performed
in spiral and diagonal directions, and the performance of these
patterns is in line with the topographic arrangement of the
muscles being used. There are different forms of PNF exercises.
Two commonly used forms are rhythmic stabilization training
(RST) and combination of isotonic exercises (COI). The RST
technique uses isometric contraction of antagonistic patterns
and results in co-contraction of the antagonists if the isometric

contraction is not broken by the physical therapist22. The COI
technique is another form of PNF exercise used to evaluate and
develop the ability to perform controlled purposeful
movements. It involves the performance of alternating
concentric, eccentric, and isometric contractions and is used to
treat deficiencies in strength and range of motion23.
There are many interventions given for strengthening of the
core muscles of which proprioceptive neuromuscular
facilitation techniques shows great effectiveness and is one of
the beneficial techniques. But, there are very few studies
proving the effect of this technique to improve core muscle
strength in patients with type 2 diabetes. Hence the aim of the
study is to find the effect of PNF technique on core strength in
patient with diabetes.

Materials and methods
30 male and female participants suffering from diabetes
mellitus were recruited from Secondary and Tertiary Care
Hospitals in Belagavi for the study. Prior to the commencement
of the study, approval was obtained from the ethical committee
of the institution review board. The participants were screened
based on the inclusion and exclusion criteria and those willing
to receive intervention for a minimum of 20 sessions for 4
weeks duration were recruited, briefed about the nature of the
study and informed consent was taken. The inclusion criteria
included participants with type II diabetes mellitus, age
between 40-65 years and active SLR test score between 5-10.
The exclusion criteria were central nervous system dysfunction
(hemiparesis, myelopathy, cerebellar ataxia) and severe
prolapsed intervertebral disc (PIVD).
Outcome measures
The outcome measures of core strength using aneroid
sphygmomanometer and active SLR test score was collected pre
and post 4 weeks.
Core strength using aneroid
sphygmomanometer- An aneroid sphygmomanometer and a
stopwatch was used to obtain the pressure readings. The
aneroid sphygmomanometer was calibrated with pressure
biofeedback unit prior to the study. The aneroid
sphygmomanometer consists of an inflation bulb, air release
valve, cuff, bladder hose (or tube) and aneroid manometer
gauge. It registers changing pressure in an air filled pressure cell
allowing body movement, especially spinal movement,
detected during exercises. The pressure cell measures from 0300 mmHg, with a precision of 2 mmHg. Participants were in
prone lying, cuff was placed horizontally under the abdomen
with the lower edge just below the anterior superior iliac spine
(ASIS) and naval at centre of the cuff. Inflate to 70 mmHg and
participants were instructed to perform drawing-in manoeuvre.
If done properly, the pressure drops to 6-10 mmHg and
participants were asked to maintain the pressure drop for up to
10 seconds.
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Active SLR test- Participants were positioned in supine lying
with the knees extended and feet 20cm apart. Participants
were asked to raise their legs, one leg after the other, above
the plinth 20cm without bending the knee and hold for
approximately 10 seconds. Each participant was instructed to
grade self-perceived impairment according to a 6-point scale
from 0-5. The total score was computed by adding the scores of
both sides, which ranges from 0 (normal stability) to 10 (core
instability) 24.
Intervention
Treatment session consisted of PNF techniques for trunk which
includes Rhythmic Initiation, Rhythmic Stabilization and
Combination of Isotonic exercises. In Rhythmic Initiation there
is rhythmic motion of the limb or body through the desired
range, starting with passive motion and progressing to active
resisted movement. Rhythmic Stabilization includes alternating
trunk flexion-extension isometric contractions against
resistance for 10 seconds. Combination of Isotonic exercises
includes alternating concentric and eccentric contractions of
agonists without relaxation. Resisted active concentric
contraction for 5 seconds and resisted maintained contraction
for 5 seconds (trunk flexion-extension) 25. Each treatment
session lasts for 30-45 minutes, with a total of 20 treatment
sessions within 4 weeks. Participants performed 3 sets of 10
repetitions at maximal resistance for each technique and 30
seconds rest was given after each set and 60 seconds rest was
given after each technique26. After 4 weeks of intervention,
core strength using sphygmomanometer and active SLR test
score was measured and the results were analyzed.

Results
The mean age of male and female with diabetic neuropathy was
57.61 + 6.38 and 61.35 + 5.56 respectively. The mean BMI of
females was 27.57 + 3.82 and that of the males was 25.14 +
4.67. Female were suffering from diabetes for 12.29 + 2.99
years and the males for 11.84 + 2.30 years (Table 1). The pre
test mean of core strength using aneroid sphygmomanometer
was 6.33±1.75 and post test was 9.73±2.20 which was
statistically significant (p= <0.001) (t=11.885). The pre test
mean of Active SLR test was 6.27±1.4 and post test was
3.37±1.16 which was statistically significant (p= <0.001)
(t=10.173) (Table 2).

Discussion
Diabetes is associated with excessive loss of skeletal muscle and
trunk fat mass13. The findings of the present study shows that 4
weeks of PNF exercises significantly increase the core strength
in people with type 2 diabetes. There is dearth in literature
proving that PNF exercises improves core strength in patients
with type 2 diabetes but these results are in support with other
studies which concluded that PNF training improves trunk
muscle endurance in chronic low back pain. Nikolaos D (2008)
showed gain in muscle endurance with 4 weeks of PNF
exercises in patients with chronic low back pain. It was
concluded in a study that 4 weeks of intensive PNF training for
the chronic low back patients is very effective in improving
trunk muscle endurance. The researchers attributed these
findings to the dynamic nature of the PNF exercises26.
In patients with type 2 diabetes, a single bout of exercise
triggers a substantial increase in whole- body glucose disposal,
mediated by the translocation of the crucial glucose transporter
GLUT4 to the surface membrane system in contracting skeletal
muscles. Therefore, exercise training plays a key role in the
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prevention and treatment of diabetes27-33. In the present study
the increased core strength in patients with type 2 diabetes
may be due to the inclusion of the PNF exercises (Rhythmic
initiation, Rhythmic stabilization and combination of isotonic),
which used all muscle action types (eccentric, concentric, and
isometric) through a progressively increased range of motion.

9.

10.

11.
In the present study there is significant improvement in the
core strength using aneroid sphygmomanometer; the technique
used to measure the core strength is abdominal ‘drawing-in’
manoeuvre, designed to recruit the deep abdominal muscles
and hence PNF exercises which involve significant muscle work
results in muscle strength and endurance improvement. There
is significant improvement in the active SLR test score, which
indicates that there is increased lumbar stability after 4 weeks
of PNF exercises. This may be due to the dynamic nature of the
PNF exercises which improves the lumbar stability.

Conclusion:

12.

13.

14.
The

present

study

concludes

that

proprioceptive neuromuscular facilitation (PNF) technique
improves core strength in patients with diabetes.
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Study of Differences in Proprioception of Knee Joint with Age,
Gender and Lower Limb Dominance in Healthy Asypmtomatic
Individuals: An Observational Study
Peeyoosha Nitsure1*, Shruti Prabhu1
Abstract: Proprioception is the sense of awareness of position of one’s limb and orientation of body part with respect to the
other and the environment. Hence, proprioception helps in planning and maintaining optimal amount of motion which inturn
helps in preventing injury. It may vary due to many factors like degenerative changes, activity level, injury, age, gender and
dominance. Hence the present study was conducted with an objective to study the differences in proprioception of knee joint
with age, gender and dominance in healthy asymptomatic individuals. 90 healthy asymptomatic individuals were allocated to 3
groups by age as 21-40 yrs, 41-60 yrs and 61-80 years. Proprioception was assessed for bilateral knee joint using digital
goniometer. The individuals were also assessed for lower limb dominance. Average of 3 readings was considered for analysis.
There was steady decline observed in proprioception with increasing age. There was no significant difference in gender at
younger age but proprioception declined in females more than their male counterparts at older age group and there was no
difference observed with dominance of lower limbs.

proprioception. Level of physical activity and exercise show
variance too. Underlying disease like hypertension,
diabetes arthritis may also play a role in alteration. This
leads to disruption in function of any structure leading to
reduction in proprioception which inturn causes altered
movement and imbalance leading to injury. Naturally
occurring factors that affect proprioception are age, gender,
dominance and activity levels.
Study by M. V. Hurley et al. also studied that
proprioception acuity relies on accurate sensory input and
central integration and the afferent muscle spindle
sensitivity plays an important role which decreases with
age and inturn leads to loss in proprioception. Quadriceps
function is also seen to reduce with age which affects the
joint proprioception. it showed that acuity of joint sense
and postural stability reduced with age which placed a
greater reliance on muscle proprioception. This lead to
decreased confidence and impaired daily performance. [6]
Assessing proprioception is integral because loss in
proprioception can cause altered weightbearing in joints
and alteration of normal body movements leading to fall or
injury. This can also inturn enhance degenerative changes
which may be harmful.
There are many ways to assess proprioception. It can be
assessed either by dynamic movements which measures
speed and force generated or by static methods like joint
position sense by reproduction of joint angle in both weight
bearing and non-weight bearing position. It is assessed
through reproduction of a given target angle and the error
to do so can be measured. Digital Goniometer is a widely
used reliable and sensitive measuring tool which gives
accurate measure and is easy to use by placing it lateral to
the joint to be measured. [7,8]
Accuracy in measuring proprioception can help us
determine the loss of proprioception and accordingly detail
the precautions and treatment. It will help us know the
normative values and amount of change seen to which we
can take precaution to avoid injury. Studies suggest that
proprioception may change with increasing age as there
are degenerative changes, synovial thickening, capsular
stiffness and laxity, hormonal changes and any inflamatory

INTRODUCTION
Proprioception the “sixth sense” as named by Sir Charles
Bell is the sense of position and the action of limb. It can be
described as the sense of awareness of position of ones
limb and orientation of body part with respect to the other
and
the
environment.
Sherrington
described
proprioception as the sense of position, posture and
movement. He suggested that the human body had some
system of information to control movements from the
proprioceptors. A century later, Lephard and Fu redefined
proprioception as the acquisition of stimuli by peripheral
receptors as well as the conversion of these mechanical
stimuli to a neural signal that is transmitted along the
afferent pathways to the CNS. [1]
Proprioception can be described as sense of position,
which is awareness of position of ones limb. Sense of
movement, which is ability to perceive direction and
velocity and sense of force, which is ability to estimate
amount of muscular force generated. [2] Proprioception
encompasses the sense of joint position and joint motion.
The sense originates from mechanoreceptors present in
joint capsule and ligament. Muscle spindle also plays an
important role in joint proprioception. These receptors
convert mechanical energy into electrical and are sent to
higher centres. [3] Hence, proprioception acuity plays an
important role in sense of joint position which helps in all
our daily activity. It helps in planning and maintaining
optimal amount of motion and does not over pass a given
movement. With the help of this, there is proper joint
stability and execution of movement which helps prevent
fall and injury.
Proprioception may be affected due to various factors
like degenerative changes in body synovial thickening,
capsular stiffness or laxity. [3-5] Inflammatory changes also
alters proprioception. Any injury to joint structure like
fracture, ligament tear or strain, muscle weakness can alter
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Figure 1: Allocation of subjects

Figure 2: Evaluation of knee proprioception

changes [3-5] but there is dearth in literature showing
changes with age in Indian population. Proprioception also
may show difference between genders. There are studies
done on atheletic population for gender difference in
proprioception but no study has been done on normal
individuals. [9,10] Proprioception may also show variance
with dominance in lower limb due to altered activity level.
Hence, this study was conducted with an objective of
assessing the differences in proprioception of knee joint
with age, gender and dominance in healthy asymptomatic
individuals.

approval was obtained from Institutional Ethical Review
Committee. (Figure 1) Inclusion criteria were: 1) Both male
and female apparently asymptomatic individuals between
20-80 years, 2) Those who are willing to participate, 3)
Mild to moderate intensity exercising individuals. Exclusion
criteria were: 1) Past or recent history of surgery/injury of
spine or lower limb, 2) History of hypertension, diabetes or
any other diagnosed medical condition, 3) Diagnosed or
existing degenerative condition of joints of lower limb(OA),
4) Involvement in any vigorous exercise or sports, 5) Any
neurological condition, 6) Systemic arthritic conditions
(RA, AS, gout, psoriasis ect.).

PATIENTS, MATERIALS AND METHODS
Patients
Study design was an observational study. The study was
conducted on local residents restricted to Belgaum city,
province Karnataka, country India. Ethical committee

Inventi Rapid: Sports Medicine Vol. 2015, Issue 2

Method
Joint position sense was assessed using digital goniometer
in high sitting position with eyes blindfolded. Joint position
sense for both knees were assessed at 15°, 30° and 45°.
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Graph 1: Proprioception variance with age and gender at 15
degrees of knee flexion

Graph 2: Proprioception variance with age and gender at 30
degrees of knee flexion

Graph 3: Proprioception variance with age and gender at 45 degrees of knee flexion

Individuals were seated in high sitting and knee was taken
into full extension. Then passively the knee flexion was
taken at the target angle eg: 15° and kept there for 5
seconds and returned to starting position. This was
repeated 3 times for learning of movement and joint
position. Then the individual was asked to actively flex the
knee to target angle and the error (difference between
target angle and angle reproduced) was noted. Mean of 3
readings at each angle was considered for analysis [11]
(Figure 2). Proprioception was assessed for both knees. Leg
dominance was assessed using simple tests like kicking a
ball, moving a given object or writing ABCD on the floor. [12]

significant difference seen at 61-80 yrs at 15° (p = 0.0024)
and at 30° (p = 0.0348) of knee flexion. This showed more
error in females than males indicating that females had
lesser proprioception than males at older age (61-80).
All individuals in study had right dominant limb. There
was no statistical significant difference seen in
proprioception error values between dominant and nondominant limb in all age groups at all three angles.
DISCUSSION
This study compares for differences in proprioception
error with age, gender and dominance in lower limb at 3
angles. This will help in giving a clear view of variance in
proprioception occurring with natural factors.
Knee joint is commonly used in many studies as it is
easily accessible to assess and gives a wide range of
movement to compare at various angles. It is also the
common weight bearing joint affected in lower limb. Knee
joint was assessed in sitting position to check for
proprioception as it showed greater association as
compared to supine and lesser variations in subjects as
shown in previous studies. [13]
The present study showed significant difference with
increasing age (p = 0.0001) at all angles. This confirms the
decline in proprioception with age and is mostly seen from
40-80 years. As the individuals did not have any underlying
condition the reduction in proprioception with age can be

STATISTICAL ANALYSIS
SPSS software version 16 software was used for analysis. 3way ANOVA was used to compare proprioception for age,
between gender and dominance of lower limb. Statistical
significance of p value was set at 0.05 and significance of
<0.001 was highly significant.
RESULT
This study showed a significant difference (p = 0.0001) seen
with age in all groups in all angles. This denoted a steady
increase in joint position error with increasing age showing
that older individuals had lesser joint proprioception.
There was no significant changes seen with gender in
20-40yrs and 40-60yrs at all angles, but there was
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attributed to degenerative changes, [3] ligament laxity, [14]
muscle weakness and capsular stiffness. [5] These age
related degenerative conditions inturn might result in
abnormal gait and imbalance leading to further damage.
Age related changes in proprioception has been explained
by M. V. Hurley et al. stating that proprioception acuity
relies on accurate sensory input and central integration
and the afferent muscle spindle sensitivity plays an
important role which decreases with age and inturn leads
to loss in proprioception. Quadriceps function is also seen
to reduce with age which affects the joint proprioception. It
showed that acuity of joint sense and postural stability
reduced with age which placed a greater reliance on muscle
proprioception. [6]
Studies have been done compare normal individuals
with osteoarthrits which showed decline in proprioception
in both normals and patients due to degenerative changes
seen. The study done by Barrett et al. on joint position
sense showed steady decline with age in normal subjects
(p<0.001). They compared normal individuals with
osteoarthritic patients and decline was observed in both
groups. [5] Another study by Ashish Kumar also stated the
difference in proprioception with age where decline was
seen due to normal age related changes, where the
overshooting was observed with increase in age. [3]
Decline with age also attributed to activity levels and
lifestyle of individuals. It has been observed in a study
conducted by Petrella et al on active and sedentary younger
and older population stating that the active olds had better
proprioception than the older individuals with sedentary
lifestyle and there was decline seen with age, this could be
relative to our study stating the activity level may differ
due to which the change in proprioception can be observed.
Regular activity may attenuate to better proprioception
levels, hence regular exercises can decline the incidence of
fall. [15]
This study also compares the proprioception difference
with gender at all age groups. There was no significant
difference seen in between males and females in 20-40
years and 40-60 years but there was statistically significant
difference seen 60-80 years at 15 degrees and at 30
degrees. Women had lesser proprioception than their
counterpart men.this can be attributed to activity level and
hormonal imbalances due to menopause causing loss in
bone mineral and bone cell mass, increased visceral fat and
extracellular fluid. [16] This could be suggestive of not much
alteration in activity between genders at younger age to
show difference in proprioception acuity but as the age
advances one tends to get sedentary in lifestyle, the activity
level may differ at older age showing difference in
proprioception. Post menopausal changes leading to joint
laxity, muscle weakness and water retention may also add
to the finding.
There are no studies conducted on normal population.
However there are studies done on athletic population.
Contrast to our study there was difference seen in female
athelets having lesser proprioception than male in younger
group shown in a study was conducted by Susan et al.
stated that female athalets were more prone to injury than
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men and this was said due to increase in joint laxity and
more time to detect the change in motion in limb which
showed that female had lesser proprioception than males.
This rendered the knee less sensitive to potential injury
and increased the risk. [9] Henry JC et al studied the
proprioception difference on athletic population between
males and females and showed that females had decreased
stiffness and decreased dynamic stabilisation showing
reduced proprioception than males. This could also be the
potential reason for difference in proprioception in normal
population, as should be noted that this may lead to
increased imbalance and falls and women have more
potential to injuries than men. [10]
This study also compares prorpioception difference
with dominance in lower limb. The insignificant result can
be attributed showing no difference between dominant and
non-dominant lower limb. This attributes to the activity
variance as subjected to dominance in leg which may not
be present in normal individuals in daily activity as both
the lower limbs are used equally but likely to be seen in
individuals who play sports like football.
To best of our literature research there are no studies
done on dominance in lower limb to assess proprioception
on normal population. A study conducted by Scott M. et al.
on shoulder joint proprioception difference between
dominant and non-dominant limb concluded that there was
no difference seen. [17] Our study was conducted on normal
individuals and could be said that there might be a
difference seen in activity based difference with limb like
seen in sports.
Use of Digital goniometer to assess proprioception is
justifiable as it showed the accurate error which helps us
find the normative values of error in proprioception and to
compare with the given parameters. It is easily
reproducible and with high specificity can be used to
measure given angles. [7,18]
LIMITATIONS
The study had a very small sample size to generalize the
data. The samples were restricted to small geographical
area.
SCOPE OF STUDY
It can be further done by taking a larger sample size.
Activity level can be correlated with morphological features
in different population. Decade wise observational study
can be done for more further detailing. Intervention can be
added to prevent ill effects of aging and avoid fall and
injury.
CLINICAL IMPLICATION
It is integral to assess proprioception to know the
normative values and evaluate the deficit. It will inturn be
helpful to take precautions and preventive measures by
giving exercise program.
CONCLUSION
The present study shows steady decline in proprioception
with age. It shows that there is no difference in
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proprioception with gender at younger age but there was
difference seen at older age with females having lesser
proprioception than males. There is no difference in
proprioception with dominance in lower limb in normal
individuals.
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ABSTRACT
Background & Objective: Obesity refers to a condition of having excessive amount of body fat. Not only the
amount of excess fat needs to be considered but where in the body it is distributed is also of importance. The
intra-abdominal fatcarry a greater health risk than that stored elsewhere in the body. Various exercises have
been designed for obesity but in particular the exercises designed for abdomen are using mat, swiss ball and
theraband exercises. However, there is dearth in literature as to indicate which of the 3 is better and more
effective. Hence, the study was conducted with the objective to study the comparative effect of 5week training
program between Mat, Swiss ball and theraband exercises on abdominal girth and skin fold thickness.
Methods: Sixty healthy individual aged18 to 40 years were randomly assigned to all of 3 groups. Mat(n=20),
Swiss ball (n=20) and theraband (n=20). Pre and post assessment was done using BMI, waist circumference,
waist hip ratio and abdominal skin fold thickness.
Results: Within group analysis in all the three groups showed statistically significant reduction in all
outcome(p<0.001).Between groups analysis showed no significant difference between the 3 groups.
Conclusion: The results reflected that 5 week exercise program on mat, swiss ball and thera band are equally
effective in reducing abdominal fat.
KEY WORDS: Obesity, Abdominal Fat, Exercises, Mat, Swiss Ball, Theraband, Diet.
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one of today’s most neglected public health
problems, affecting every region of the globe.
Obesity can be seen as the first wave of a For thousands of years obesity was rarely seen.
defined cluster of non-communicable diseases It was not until the 20th century that it became
called “New World Syndrome” creating an common, so much so that in 1997 the World
enormous socioeconomic and public health Health Organization (WHO) formally recognized
burden in poorer countries [1].
obesity as a global epidemic [3]. As of 2008,
The term obesity refers to the condition of having The World Health Organization claimed that 1.4
an excessive amount of body fat [2]. The World billion adults are overweight and of these over
200 million men and nearly 300 million women
Health Organization has described obesity as
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are obese [4]. According to the National Family
Health Survey (NFHS) of India in the year 2006,
the percentage of every married women aged
15–49 years who are overweight or obese
increased from 11% in NFHS- 2 to 15% in
NFHS-3 [5].
Obesity is accompanied by several metabolic
complications and has been increasingly recognized as a risk factor for many serious conditions including coronary heart disease and
noninsulin-dependent diabetes mellitus [6]. In
general, the risk of developing complications
increases with the level of obesity. However, not
only the amount of excess fat needs to be considered but where in the body it is distributed is
also of importance. The upper-body fat, and in
particular that carried within the abdomen (intra-abdominal) carry a greater health risk than
that stored elsewhere in the body. Thus, preferential reductions in abdominal fat during weight
loss would seem necessary to reduce the health
risks associated with obesity [7].
Abdominal obesity, also known as belly fat or
clinically as central obesity is excessive fat
around the abdomen. Abdominal obesity has
steadily risen from 13 -38% in men and 19-60%
in women during 1999-2000 [8]. There is High
prevalence of abdominal obesity is a characteristic feature of Asian Indians and all South Asians
[9]. In order to remain physically fit a fine
balance between energy intake and energy
expenditure should be maintained. Which
means a negative net energy balance should be
maintained to promote weight loss. Studies also
suggest that addition of diet plan to a physical
activity regimen provides added benefits with
respect to weight loss, adipose tissue reduction,
and the preservation of lean tissue [10].
Various exercises have been designed for obesity such as aerobic exercises, yoga, pilates and
others. These exercises also help to reduce abdominal fat but in particular the exercises designed for abdomen are traditional mat exercises, swiss ball and theraband. Since decades
studies have been made available on the use of
various abdominal exercises to strengthen the
abdominal muscles as well as to reduce abdominal fat. Several EMG studies on conventional
[11], swiss ball [12] and theraband abdominal
exercises [13] have been proven their efficacies
Int J Physiother Res 2015;3(4):1142-49.
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in activating the abdominal muscles while performing these exercises [13] have been proven
their efficacies in activating the abdominal
muscles while performing these exercises.
Hence the literature review suggests that the
traditional mat, Swiss ball and thera band exercises for the abdomen are effective in reducing
the abdominal girth and fat. However, there is
paucity in literature where comparisons are
made between the above mentioned three
methods suggesting which of the third is the
best method. Thus, this study aims to compare
the effect of 5week training program to reduce
abdominal girth using mat, swiss ball and
theraband exercises and to find best one of the
three.

MATERIALS AND METHODS
This study was a comparative study which was
conducted at KLEU Institute of Physiotherapy
College, JNMC Campus, Nehru Nagar Belgaum,
India. All healthy obese subjects were screened
for inclusion and exclusion criteria:
Subjects were admitted into the study if they
met the following criteria:
1. Both male and female volunteer subjects who
are apparently healthy
2. Age 18-40 years
3. Body mass index (BMI) 25- 29.9 kg/m2 (preobese) and 30.0-34.9 kg/m 2 (obese class I)
[14,15].
4. Waist hip ratio >0.9cms for males and >
0.8cms for females [16].
Subjects with any of the following were excluded:
1. Subjects who have undergone abdominal
surgeries 6months prior to the study
2. Subjects who have undergone spinal surgeries
3. Subjects with prior experience of mat, swiss
ball and theraband exercises
4. Subjects with any degenerative joint
conditions, acute low back ache, systemic
conditions
5. Subjects on any other weight reduction plan
e.g. medications, massage surgery during the
study period.
Ethical clearance was obtained from
institutional review board. Based on eligibility
criteria participants were included. Prior to the
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commencement of the procedure, the purpose
of this study was explained and a written
informed consent was obtained from all the
participants who were willing to participate in
this study. Pre and post assessment was done
using 4 outcome measures body mass index,
waist circumference, waist/ hip ratio and
abdominal skin fold thickness measurements.
After initial assessment the subjects were
randomly allocated into 3 groups with each
group consisting of 20 subjects. Envelope
method was used for the purpose of allocation
of the subjects into the three groups.
Each group was given abdominal exercises and
a low caloric diet plan for a duration of 5days
per week for 5weeks.

Fig 1: MAT Exercises.
PHOTO 1

PHOTO 4

PHOTO 2

PHOTO 3

PHOTO 5

For Swiss ball exercise group 175- 195cm
Medium size ball or 195cm + Large size ball was
used. The Swiss ball exercise group received the
following exercises [18] (Refer Fig 2: photos
6-9)
1. Exercise ball abdominal curl up
2. Exercise ball abdominal oblique curl up in
bridge
3. Knee tuck on exercise ball
4. Back extension on exercise ball
Fig 2: SWISS Ball Exercises.
PHOTO 6

PHOTO 8

Group ‘A’ was given mat exercises + diet plan,
Group ‘B’ was given swiss ball exercises + diet
plan and Group ‘C ’ was given thera band
exercises + diet plan.The mat exercisegroup
received the following exercises [17] (Refer
Fig1: photos 1-5)
1.
Plank
2.
V- Up
3.
Oblique Crunch
4.
Scissor Kicks
5.
Abdominal Crunches
Int J Physiother Res 2015;3(4):1142-49.
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PHOTO 7

PHOTO 9

For the theraband group, Green Theraband with
a resistance of 5.0lb and blue Theraband with a
resistance of 7.5lb was used.The Thera band
exercise group received the following exercises
[19] (Refer Fig 3: photos 10-15)
1. Thera-Band abdominal crunch in supine
2. Thera-Band abdominal oblique crunch in
supine
3.Thera-Band abdominal crunch (lower abs)
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4. Diagonal chop/lift
5. Side Bends
Fig 3: Thera Band Exercises.
PHOTO 10

PHOTO 11

PHOTO 12

obtained. Comparison of the pre and post
intervention outcome measures within the group
was done using paired t test whereas one way
ANOVA was utilized to measure the difference
between three groups Pair wise comparison of
the 3 groups was done using Tukey’s multiple
post hoc procedure.

RESULTS

PHOTO 13

PHOTO 14

PHOTO 15

5-weeks of training program for 5 days per week
were given to all the participants of the study
[20].
• During the first week, the subjects performed
3 sets of 15 repetitions of each exercise.
• During the second week, the subjects
performed 4 sets of 15 repetitions of each
exercise.
• During the third and fourth weeks, the subjects
performed 4 sets of 20 repetitions of each
exercise.
• During the fifth week, participants performed
4 sets of 25 repetitions of each exercise.
All the volunteer participants of the study were
given a common diet chart which was prepared
by a certified dietician containing maximum of
1500 calories that includes separate plan for
vegetarian and non vegetarian subjects during
the course of the study all the participants were
instructed to maintain a diary so as to keep a
check on the diet.
After 5weeks the post-interventional responses
were recorded for in the form of BMI, waist
circumference, waist/ hip and abdominal skin
fold thickness.
Statistical Analysis:
Statistical analysis of the present study was
done using statistical package of social sciences
(SPSS) version 17 so as to verify the results
Int J Physiother Res 2015;3(4):1142-49.
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103 subjects were screened out of which 64
subjects who met the inclusion criteria participated in this interventional study. The mean age
group of subjects in this study was between
18- 45. The mean age of the participants in group
A was 26 ±6.05 years, group B 24.17 ±4.25 and
group C was 23.65 ± 4.49 The difference in mean
age of three groups was statistically not
significant. The gender distribution in each group
was such that there was 1 male and 19 female
subject in the mat group, the swiss ball group
included 18 female subjects with no male
participants and in the theraband group there
were 4 males and 13 female subjects.
Table 1: Comparison of MAT, SWISS BALL and THERA BAND
EXERCISE Groups with respect to BMI Scores.
Groups

Pretest

Posttest

Changes from pretest to
posttest

Mean

Mean

Mean

Mat exercise

25.38 ± 2.85

23.71 ± 2.76

1.67 ± 0.64

Swiss ball exercise

27.20 ± 2.73

25.22 ± 2.19

1.98 ± 1.29

Thera band exercise
% of change in Mat
exercise group
% of change in Swiss ball
exercise group
% of change in Thera band
exercise group
F-value

25.69 ±1.29

23.20 ± 1.20

1.45 ± 0.57

2.9551

2.3164

1.5638

p-value

0.0609

0.0487

0.219

6.59%#

p=0.00001*

7.27%#

p=0.00001*

5.63%#

p=0.00001*

*p<0.05, # applied paired t test

Results state an improvement in BMI when
within group scores were analyzed with p value
<0.001. But no statistical difference was noted
when between group scores were compared.
(Refer Table No.1) The results shown in table 2
states that significant improvement was also
noted in waist/hip ratio when within group
scores were analyzed with p value <0.001. No
statistical difference was noted when between
group scores were compared. (Refer Table No.
2)The results seen in table 3 states that significant within group improvement was seen in the
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abdominal skin fold thickness measurements
with p value <0.001 but no significant difference
was seen when between group scores were
compared. (Refer Table No. 3)

chart with a maximum calorie intake of 1500Kcal
which was maintained during 5weeks of
intervention. Layman D et al examined the
interaction of 2 diets. It was concluded that high
Table 2: Comparison of MAT, SWISS BALL and THERA BAND protein diet + exercise resulted in greater loss
of total body weight, fat mass and tended to
EXERCISE Groups with respect to WAIST/HIP ratio.
lose less lean mass [21].Studies which have been
Changes from pretest to
Pretest
Posttest
done on abdominal exercises have included
posttest
Groups
subjects with different age groups. In the present
Mean
Mean
Mean
study age group of 18- 45 was considered as it
0.07 ± 0.05
Mat exercise
0.87 ± 0.09
0.83 ± 0.06
falls under the adult age group category [22].
0.06 ± 0.04
Swiss ball exercise
0.89 ± 0.08
0.82 ± 0.04
0.04 ± 0.02
Since natural menopause occurs in between 45
Thera band exercise
0.88 ± 0.03
0.83 ± 0.03
and 55 years hence age beyond 45 is considered
% of change in Mat exercise group
6.75%# p=0.0003*
as menopausal age group for females [23].
% of change in Swiss ball exercise
6.67%# p=0.0002*
Literature review also suggest that as the age
group
% of change in Thera band
advances there is loss of both muscle and bone
4.81%# p=0.0001*
exercise group
mass with the gain in fat, especially abdominal
0.6176
F-value
0.1126
0.4627
fat due to hormonal changes.
0.5431
p-value
0.8937
0.6321
According to WHO body mass index (BMI) is one
*p<0.05, # applied paired t test
of the best indicator for generalized obesity and
Table 3: Comparison of MAT, SWISS BALL And THERA BAND
EXERCISE Groups With Respect To Skin Fold Thickness is classified as underweight, normal, pre obese
and obese [15]. It was considered to include only
Measurement.
2 categories of BMI in the present study namely
Changes from pretest to
the pre obese and obese classI as they do not
Pretest
Posttest
posttest
Groups
fall under the category of morbid obesity. BMI
Mean
Mean
Mean
is a good indicator of generalized obesity but
3.40 ± 2.39
Mat exercise
34.95 ± 5.06 31.55 ± 4.96
its known disadvantage is that it cannot find the
4.78 ± 1.70
Swiss ball exercise
39.72 ± 4.01 33.94 ± 4.02
fat distribution in the body [24], hence keeping
3.29 ± 2.34
Thera band exercise
41.18 ± 3.24 34.88 ± 4.14
the objective of the present study into
% of change in Mat
consideration waist circumference, waist hip
9.73%# p=0.00001*
exercise group
ratio and abdominal skin fold thickness
% of change in Swiss ball
12.03%# p=0.00001*
measurement are considered as more valid and
exercise group
reliable outcome measures [25,26]. Chan D and
% of change in Thera band
8.00%# p=0.00001*
Watts G (2003) postulated that waist
exercise group
2.6209
F-value
11.2083
9.5055
circumference, waist hip ratio are superior
0.0823
p-value
0.0001*
0.0003*
predictors of anterior subcutaneous abdominal
adipose mass and posterior subcutaneous
*p<0.05, # applied paired t test
abdominal adipose mass [27].
DISCUSSION
For all the outcome measures of the 3 study
The present study was conducted to compare groups namely mat, swiss ball and thera band
the effect of 5week training program between exercise group showed significant difference
Mat, Swiss ball and Theraband exercises on when compared to their pre and post
waist hip ratio, abdominal skin fold thickness interventional values. These results were
and BMI as to find out which of the three are expected as per the literature review which
better methods in reducing abdominal fat.
resulted in studies that have shown
Till date the gold standard treatment for effectiveness of all 3 methods of exercise in
abdominal obesity is a combination of exercise reducing abdominal fat.
with a low calorie diet plan. Keeping this into In the present study the subjects in the mat
consideration all the subjects in the present exercise group showed significant reduction in
study were given a common diet plan and a diet abdominal fat. This could be because
Int J Physiother Res 2015;3(4):1142-49.
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strengthens the abdominal muscles would have
firmed the waist line, improved posture and
resulted in trimmer appearance [28]. Secondly
a low calorie diet was maintained by the subjects
as well as the intensity of exercise was
progressively increases29.In contradiction to the
present study, a study done by Vispute et al who
noted that 6 weeks of abdominal exercise
training alone was not sufficient to reduce
abdominal subcutaneous fat and other
measures of body composition [30]. This could
be because a diet was not maintained as well
as intensity of exercise was kept constant.
The effective results with mat exercise could also
be because of higher activity of abdominal
muscles in particular obliques and core muscle
which is been proved in electromyography (EMG)
studies [12].
The improvement seen on reduction of fat in
swiss ball exercise group was due to the
following reasons firstly when exercises are
performed on unstable surface the level of
muscle activity increases and in order to stabilize
the spine muscle co- activation takes place
suggesting a higher demand on the motor
control system [31]. Secondly swiss ball
exercises involve mid range work outs, more
muscle activity is seen when exercises are
performed in mid range [32]. Lastly higher
abdominal muscle activity is noted when
exercises are performed on swiss ball and is
been proved in several studies done on
electromyography (EMG) [33].
The improvement noted in thera band exercise
group on abdominal fat could be because of the
elastic resistance which does not rely on gravity
and that it provides continuous tension to the
muscles being trained. Another unique benefit
could be that elastic resistance offers a linear
variable resistance. This means as the range of
motion of the exercise increases, the resistance
provided by the elastic equipment increases. Due
to this as the resistance increases, the number
of muscle fibers that are being used in the
exercising muscle increase. More the muscle
fibers used, the greater the adaptations in
muscle strength that can be achieved with the
training program. These changes can be
presumably associated with strength gains and
thus helping in building lean body mass and
Int J Physiother Res 2015;3(4):1142-49.
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therefore resulting in reduction of fat.
Resistance training requires more energy
expenditure. As a result it helps in reducing and
breaking down fat [34].
The researches performed on elastic resistance
suggest that elastic tubing resistance can also
provide more functional strength, greater ability
to change muscle emphasis during exercises,
greater muscle power development and easier
use [29].
In the present study it was hypothesized that
swiss ball exercise and thera band exercise
would show to be more effective than the
conventional mat exercise. As the literature
review suggest that a study by Cosio-Lima LM
et al stated that floor exercises primarily
strengthen the hip flexors and only minimally
affect the core abdominal muscles since they
are performed on a linear plane. Performing curlups and back extensions on the physioball may
be a better method of strengthening core
muscles since exercises are performed on an
unstable surface that stressed the musculature
and resulted in increase in muscle activity [13].
In the conventional mat exercise there is no
added resistance and only body weight acts as
resistance but with thera band the subject is
made to perform the exercises with added
elastic resistance.
In the present study when pair wise comparison
was done between the groups all the 3 types of
abdominal exercises showed to be equally
effective in other words no single type of
exercise showed to be more superior than the
other 2 types of exercise hence null hypothesis
was accepted.
Equal effect which was seen in the present study
could because a fine balance between energy
intake and energy expenditure was maintained
[10]. Maintenance of negative net energy
balance promotes weight loss. Hence the
intensity of exercise has to be increased
progressively which was done in the present
study.
LIMITATIONS:
Due to shorter study duration long term effect
of the 3 exercises on abdominal fat was not taken
into account, gender distribution was unequal
with less number of male participants in all the
1147

Aarti Welling, Peeyoosha Nitsure. COMPARATIVE STUDY BETWEEN MAT, SWISS BALL AND THERABAND EXERCISES ON ABDOMINAL GIRTH.

3 groups, a better objective outcome like EMG, [10]. Ross R, Pedwell H, Rissanen J. Effects of Energy
Restriction and Exercise on Skeletal Muscle and
ultra sonography and dual energy X ray
Adipose tissue in Women as Measured by Magnetic
absorptiometry were not used.
Resonance Imaging American Journal of Clinical
Nutrition.1995;61(11):79-85.
[11]. Ismael B. Evaluation of Surface Electromayography
during Performance of Four different Abdominal
The results of this study conclude that a 5week
Exercises, Aerospace Biomechanics Research
exercises program on mat, swiss ball and thera
Group. Sept 2007;660-663.
band are considered to be equally effective in [12]. Ludmila M. Effects of Physioball and Conventional
floor exercises on early phase adaptations in Back
reducing abdominal fat. Future studies can be
and Abdominal Core Stability and Balance in
carried out incorporating different types of
Women, Journal of Strength and Conditioning
comparison and using a direct outcome
Research. 2003;17(4);721-725.
measure thus trying to overcome the limitations [13]. Emil S. Swiss Ball Abdominal Crunch with added
Elastic Resistance is an Effective Alternative to
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Sports Medicine: The Road Ahead
Apoorv Dixit
Dept. of Sports & Exercise Medicine, Armed Forces Medical College, Pune, Maharashtra

ABSTRACT
Despite being conceived over eight decades back with the pioneering work at Harvard Fatigue
Laboratory1[ ], Sports & Exercise Medicine has unenviably carried its infancy for too long, as the world
of medicine was far too busy concentrating on the treatment aspect of debilities (injuries/illnesses).
However, sudden mushrooming of lifestyle ailments, primarily emanating from a sedentary
predisposition, physical inactivity & less than healthy eating habits became a cause for concern when
this disease & debility burden started assuming demonic proportions.
The above led to the specialty seeing a lot of interest, primarily because of the usefulness of exercise
medicine in warding off the onslaught of "Lifestyle Diseases", the inherent untapped potential of
addressing the accrual & maintenance of "Ergonomic Fitness", as also the increasing reliance on sports
sciences support for excelling in competitive sport at all levels.
The rudimentary framework of academic training available in the country until the recent past hence
becomes a liability and needs to be re-invigorated so as to lay the foundation for a quality academic &
clinical program, at par with global standards.
Keywords: MD Sports Medicine, Active Rehabilitation, Development National Sports.

INTRODUCTION
Sports Medicine is a multidisciplinary clinical &
academic specialty of medicine dealing with health
promotion in the general populace by stimulating a
physically active lifestyle and prevention, diagnosis,
treatment, & re
habilitation of debilities arising
subsequent to injuries or illnesses resulting from but
not limited to participation in sports or exercise.
The world never realised before but as the disease
burden rises exponentially, we have been forced
to look at the burgeoning population of debilitated
Individuals who need "Active Rehabilitation", to
infuse them with confidence & self esteem which
unfortunately becomes the first casualty and can
never be addressed through mere "Consumption of
Medication".
What are we arriving at? We are looking for
possible solutions, which may lie with a specialty
in nascence, despite being around for over five
decades, with the Harvard Fatigue Laboratory &
its breakthrough revelations’1[ ] – Sports & Exercise

Medicine. Sports Medicine - the name suggests
a fallacy, is not for an exclusive category of
‘Sportspersons”. The specialty deals with accrual
& maintenance of physical abilities towards a
performance goal - through selection, prescription
& titration of training load and prevention, diagnosis
& management of all conditions which crop while
attempting the former in an objective & scientific
manner.
Globally defined & recognized not solely for
taking care of the sporting elite athletes, the specialty
holistically focuses on:(a) Prevention of chronic diseases caused by
sedentary lifestyle, as an area of increasing interest.
(b) Pre-participation clinical screening before
exercise & competition, as well as medical assistance
to the athletes engaged in all sports.
(c) The use of supplements, pharmacological
agents, doping control & gender verification and its
complex moral, legal & healthrelated connotations.
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(d) Special medical issues associated with
international sporting events of athletes, including
disabled athletes, such as the effects of travel &
acclimatization.
(e) Sports Sciences contribution towards seeking
an enhancement in sporting performance after
Performance Diagnosis & institution of scientific
training methods.
(f) Accrual & maintenance of physical fitness as
applicable in different organizational concepts viz.
Armed Forces, Police & Training Academies etc.

PLAN FOR TEACHING & TRAINING IN
SPORTS MEDICINE
The shortage of skilled human resource in Sports
Medicine has crippled provision of scientific support
to athletes both in training & rehabilitation as also to
the general populace in need of specialist consultation
as a rehabilitative or a preventive measure. This
makes it imperative that post graduate academic
programs in the specialty are instituted & supported
by the Govt. of India.
It would be pertinent to note that despite Sports
Medicine being recognized as a specialty for grant
of MD by Medical Council of India2[ ] for a little over
three decades, until a couple of years back, the highest
available and the only recognized qualification in the
country was a Diploma in Sports Medicine awarded
by National Institute of Sports, Patiala under the aegis
of Baba Farid University, Punjab.
This trained manpower has gathered a lot of
experience over the years and has to be utilized for
imparting academic training in the specialty. A broad
outline of any training program in Sports Medicine
will have to confirm to the following:(a) Academic & Clinical Training in Basic
Medical Sciences & Associated Specialties at Medical
College & affiliated hospitals.
(b) Sports Medicine (Academic, Laboratory &
Field Training) to be imparted at a Sports Medicine
Centre along with its affiliated Sports Training
Institute.
(c) The above should be followed by a period of
internship with mandatory sporting disciplines and

an optional specialty training discipline.
In effect, this would entail availability of the
following, so as to commence teaching & training in
Sports Medicine:(a) Faculty trained in Sports Medicine.
(b) Medical College & Hospital.
(c) Sports Training Institute with Support Personnel.
(d) Equipped Sports Medicine Facility.
Building Sports Medicine Qualified Faculty
(Peculiar reqmt)
It must be appreciated that Sports Medicine as a
specialty is still in a nascent stage, hence merits special
consideration, which is a universal need of any new
& growing specialty. A Post Graduate Academic
Program in Sports Medicine cannot subsist without
subject specific specialists, with on the job experience
and any attempt to run the same on adhoc trainers
from other specialties, will seriously compromise the
training, forever.
This lacunae glares at us with the commencement
of MD Sports Medicine Courses under the aegis of
three universities viz. Maharashtra University of
Health Sciences, Nashik; Guru Nanak Dev University,
Amritsar & Sri Ramachandra University Chennai2[
]
which have been recognized by Medical Council
of India on faculty drawn from Orthopedic Surgery
& Physiology without incorporating the element of
Sports Medicine.
The following needs immediate attention so as to
broad base availability of trainers & teachers for MD
Sports Medicine:(a) As of now, Medical Council of India (MCI)
does not recognize Diploma Sports Medicine qualified
doctors as MD teachers3[ ], insisting on a teacher to be
holding a degree of MD Sports Medicine to teach
students pursuing MD Degree. It will be appreciated
that there can be no MD Sports Medicine qualified
doctor in the country with experience, as the course
itself was not being offered, anywhere.
(b) MCI recognized Diploma Sports Medicine
was the highest qualification available, until the
recent past. Doctors trained from the elite National
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Institute of Sports, Patiala post their Diploma, have
earned a wealth of experience hence constitute the
ONLY skilled instructor knowledge base as far as the
specialty is concerned, in the whole country.
(c) Sports Medicine & its nuances (Performance
Diagnosis
&
Training
Prescription,
Active
Rehabilitation, Sports Nutrition, Sports Psychology,
Biomechanics & Kinesiology etc.) are essentials of
the specialty, which the Physiologists, Orthopedic
Surgeons & Rehabilitation Specialists will find
difficult to impart, as they have not been trained in
the same. MCI however, opines that MD Physiology,
MS Orthopedic Surgery &/or MD Physical Medicine
& Rehabilitation can serve as teachers, which in
addition to being unfair to the experienced diploma
faculty will also be deleterious to prospective MD
trainees, as they would be losing out on the basic
foundation & core values of this science.
(d) The academic growth of various specialties in
medicine is rife with such instances of recognition of
suitable experience by the Medical Council of India to
grant a waiver and designate doctors as post graduate
teachers, some examples follow:(i) Way back in time, there have been teachers
of eminence who were only Diploma qualified, yet
by virtue of their vast experience, were not only
recognized as post graduate teachers but served
as inspectors, evaluators, examiners & policy
makers. Amongst others, Psychiatry was one of the
specialties, which boasted of such immensely gifted
academicians.
(ii) It is understood that senior faculty with
Diploma/PhD qualification particularly in the
specialties of Physical Medicine & Rehabilitation,
Aviation Medicine, Biochemistry & Physiology are
recognized MD Teachers, viz: Vardhman Mahavir
Medical College, Lokmanya Tilak Municipal Medical
College, Topiwala National Medical College & Grant
Medical College.
(iii) Nephrology & Cardiology amongst others
all have been est. with instructors & teachers with
experience and/or brief training thereby ensuring
that the growth of a specialty does not get hampered
for want of a qualification, which in that point of time
was non-existent.
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(e) Exceptional situations, where-in a totally new
specialty is growing, require special consideration on
case to case basis instead of being regulated through
statutes framed way back in time which do not cater
to such emergent situations.
(f) Recognizing these highly trained &
phenomenally experienced Diploma Sports Medicine
Specialists as MD teachers will ensure the following:(i) That, specialty training is imparted by
specifically qualified personnel instead of an adhoc
arrangement of using specialists from other streams
of medicine.
(ii) That, subject specific experience of Sports
Medicine Specialists is primarily utilized for
imparting quality Post Graduate training in Sports
Medicine.
(iii) That, this highly skilled manpower remains
motivated, to contribute to the nation, which
is unlikely, if their professional experience &
competence is relegated to the back seat because of an
opportunity, that never existed in their times.
(g) Hence, as a prerequisite to training Sports
Medicine Specialists for the country, as also to
ensure that scientific support to national sports is not
compromised with less than adequate training, the
Ministry of Health & Family Welfare and the Medical
Council of India in right earnest should recognize
existing Diploma qualified specialists with experience
as Post Graduate Teachers for MD Sports Medicine.    

SELECTION PROCEDURE
The selection of candidates to undergo MD Sports
Medicine will have to be in consonance with National
Guidelines & Supreme Court rulings on the subject,
through a Competitive Entrance Test.

EVALUATION PROGRAM
The interim, term & final assessments of enrolled
candidates in the training program will be as per
affiliated University guidelines on examination.

INFRASTRUCTURE
An instructional & evaluation facility in
Sports Medicine will require provision of suitable
manpower, transport & accommodation for the
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following laboratories, evaluation & rehabilitation
areas as a minimum, so as to facilitate efficient
functioning:-

However, the above requires availability of
trained & experienced instructors hence necessitates
special consideration by Government of India &
Medical Council of India, so as to recognize the
Diploma Sports Medicine qualified doctors as MD
Sports Medicine teachers, in keeping with the tenets
of natural growth of the specialty & graduation to
higher tier courses.

(a)

Human Performance Evaluation

(b)

Sports Physiotherapy

(c)

Sports Nutrition

(d)

Sports Rehabilitation

(e)

Biochemistry

Source of Funding : Self

(f)

Sports Psychology

(g)

General Training Methodology

Acknowledgement: Indian Armed Forces

(h)

Sports Anthropometry

(j)

Strength Training & Conditioning

(k)

Bio-Mechanics & Kinesiology

(l)

Diagnostic & Treatment

CONCLUSION
Introduction of Sports Medicine is imperative as
there is a strong relationship between physical activity
and health. Physical activity levels are declining in
our country across all age categories leading to a
disproportionate rise in the incidence of “Lifestyle
diseases”. The core expertise of these specialists in
Exercise Medicine will facilitate tailoring of physical
fitness training regimes for illnesses/debilities
thereby reducing the health care costs. In addition,
this will also ensure state of the art scientific support
to training athletes, at par with the best in the world.
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ABSTRACT
Background- Increasing rates of childhood obesity over recent decades have been reported in many
industrialized countries, and a range of associated health risks has been identified. Among them is
earlier puberty in girls that it has major public health implications Menarche is a relatively late marker
of puberty and is a well validated indicator of pubertal timing. However, there is a lack of standardized
comparable data to evaluate the role of BMI in affecting age at menarche across different countries.
Aim of Study- To investigate the relationship of BMI and age of menarche.
Objective- The objective is to find out whether there is association of early menarche with obesity and
overweight.
Materials and Method - Cross sectional descriptive study was conducted on 200 school girls of 8-16
years of age in Nashik. Informed consent, relevant data like demographic information, height, weight,
B.M.I and age at menarche was noted. Subjects were divided on the basis of age of menarche into early
(8-11yrs) and late maturers (12-16yrs) and both maturers were further divided on the basis of BMI into
overweight and underweight.
Results- Unpaired t- test was used. Out of the 200 females in the study population, 149(74.5%) were
post menarcheal, while 51(25.5%) were pre menarcheal. Anthropometric indices and their relationship
with menarche showed that the mean height, weight and B.M.I. of the menstruated girls were all
significantly higher than those of non-menstruated ones. The youngest age at menarche was 9 years
and oldest was 16 years.
Conclusion- There is association between early menarche and B.M.I. Menarcheal girls showed higher
body mass index than the non menarcheal ones.
Keywords: BMI, early menarche.

INTRODUCTION
Puberty is a natural development issue common
to both men and women. Onset of sexual puberty
in girls is associated with beginning of menarche1.
Menarche being the onset of menstruation is one of
Corresponding author Raminder Kaur Kathuriya
Address- D-10 Tucker Awho Enclave, Gondhalenagar,
Hadapsar, Pune, E-mail- rinku9183@gmail.com

the most significant milestones in a woman’s life. It is
the most widely used indicator of sexual maturation
in females as well as the most accurately recalled
Indicator of puberty among girls because unlike
other pubertal changes that are gradual, menarche
is a distinct event with a sudden onset. A girl needs
to achieve minimum 23% of body fat in order to
start menstruation2. Therefore the overweight and
increased B.M.I. has been among the major changes in
girls, and it is more likely that these factors affect the
menarche age. The menarche age is often investigated
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for various reasons. It is one of the major indexes of
the female fertility and will include the period up to
the menopause.
Increasing rates of childhood obesity over recent
decades have been reported in many industrialized
countries, and a range of associated health risks has
been identified. Among them is earlier puberty in
girls that it has major public health implications
Menarche is a relatively late marker of puberty and
is a well validated indicator of pubertal timing.
Age at menarche appears to have been declining in
recent decades in western industrialized countries38
. However, due to different study designs, there is
a lack of standardized cross-nationally comparable
data to accurately measure any decline. The decrease
in average age at menarche during the past 40 years
in the United States has been concurrent with an
upward shift in the population distribution of body
mass index (BMI) Several epidemiological reports
in the past 30 years indicate a relationship between
earlier menarche in girls and increased BMI. Recent
longitudinal studies suggest that increased body fat
at birth or in early childhood, or rapid increase in
BMI during infancy, predicts earlier onset of puberty.
However, there is a lack of standardized comparable
data to evaluate the role of overweight (or BMI) in
affecting age at menarche across different countries.
However, there is no absolute agreement in this
regard and some researchers believe that there is no
significant relationship between the menarche age
and BMI. The earlier studies show that the menarche
age is associated with the incidence of diseases such
as the risk of breast cancer, obesity and the cancer
of endometrium; therefore, this study is designed
to find out the relationship between menarche age
and obesity in school going girls in Nashik, so that
based on the findings, we can develop health and
fitness plans and provide the target population with
appropriate nutritional and behavioural patterns.

PURPOSE OF STUDY
To assesses the relationship between BMI and
menarche age in the school going girls. So that based
on findings health and fitness plan can be developed
for target population.

METHOD
This cross sectional study was conducted on 200

school going girls in nashik.

INCLUSION CRITERIA
•

Age of 8-16 years girls.

• girls who exactly remember their date of
menarche

EXCLUSION CRITERIA
• Having hormone related disorders.
• Hypo/hyper thyroidism.
• Disorders related to adrenal gland.
• Juvenile diabetes.
• Skeletal, neurological, musculoskeletal disorders.
• Steroids.
• Athletes

PROCEDURE
This cross sectional descriptive study was
conducted on school girls in Nashik of 8-16 years
of age. A number of 200 students were selected
from different schools in nashik. The relevant data
were collected by asking questions on demographic
information as well as measuring the height, weight
and calculation of BMI. Age at menarche was obtained
from each subject using the status quo method where
girls in different age groups were asked whether
or not they had experienced their first menses. The
subjects that had experienced their first menses were
asked to recall the age at first occurrence; weight was
measured usinga portable digital weighing scale. The
subjects were weighed standing on the scale with
their shoes and socks off. The participants’ height
was measured by a plastic measuring tape attached
to a smooth wall; the participants were required to
put their legs straight together, keep their arms to
their sides and keep all, knees, shoulders and back,
head all in the same direction; the ruler was kept
touching their head on the top and the measurement
was recorded with an accuracy of 0.5 cm.BMI was
calculated using the formula weight/height2 (kg/
m2). The subjects whose BMI for age were <5th
percentile of the National Centre for Health Statistics
(NCHS) reference population were considered to be
underweight, those whose BMI for age were between
the 5th and 85th percentile were considered as having
normal weight and BMI ≥ 85th but < 5th percentile
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were considered at risk of being overweight. Those
with BMI > 95th percentile were considered to be
obese. Consent was obtained from individual school
principals and parents.
DATA ANALYSIS- Distributions were described
as means and percentile. The obtained data were
analyzed using unpaired t-test.

RESULT
In the present study, a number of 200 female
students participated in the study. As shown in table
(1)105 (52.5%) of them were in early adolescence, 95
(47.5%) were in mid adolescence
Table 1: Stage of adolescence
Age
Group(years)

No.

Percentage

Early 8-11

105

52.5%

Mid 12-16

95

47.5

Total

200

100%
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Menarcheal status of the subjects:
Of the 200 females in the study population, 149
(74.5%) were post menarcheal, while 51(25.5%) were
Pre menarcheal. More than half54 (51.4%) of the
subjects in early adolescence were post menarcheal,
while all females in mid adolescence had attained
menarche as shown in Table 2.
Table 2: Stage of adolescence by menarche
status.
Adolescent
Stage

Premenarcheal
No (%)

Postmenarcheal
No (%)

Total (%)

Early 8-11

51(48.5%)

54 (51.4%)

105(100%)

Mid 12-16

0  (0.0)

95  (100%)

95 (100%)

51(25.5%)

149   
(74.5%)

200 (100%)

Total

Anthropometric indexes and their relationship
with menarche showed that the mean height, weight
and BMIof the menstruated girls were all significantly
higher than those of the non-menstruated ones.

Table 3:
Index

Menstruated Girls
Mean ± SD

Non-Menstruated Girls
Mean ± SD

P-value

Weight (kg)

51.43±10.73

40.54±9.6

0.001

Height (cm)

156.06± 11.35

148.21±8.36

0.002

BMI (kg/m2)

21.27± 4.15

18.43 ±3.63

0.002

The prevalence of underweight was found to be 8.72% amongst the post menarcheal girls while it was
13.73% in the premenarcheal girls. Overweight were more prevalent amongst the postmenarcheal females than
in the premenarcheal females
Table 4:Percentage of menstruated and non-menstruated girls according to BMI
BMI

Menstruated Girls
Number

Percent

Non-Menstruated Girls
Number

Percent

<18.5

13

8.72

7

13.73

18.5-24.9

115

77.19

41

80.39

>25

21

14.09

3

5.88

The youngest age at menarche was 9 years and the oldest was 14 years. The mean age at menarche was
11.80 ±1.22 years with a median age of 12 years.
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Table -5- Mean age at menarche in various weight categories
BMI

No.

Mean age at menarche(yrs)

Underweight

13

12.8

Normal

115

12

overweight

21

10.6

Total

149

11.80

DISCUSSION
In this cross sectional study conducted in nashik,
the mean age at menarche was 11.80. Although the
main timing of puberty changes is the genetic factors,
other factors such as geographical location, general
health status, nutrition and socioeconomic status
affect the onset of menstruation and its progression.
There are many studies showing the decreasing trend
of the menarche age in the last 100 years; one such
study is Anderson and colleagues9 (2003) study in
the US, investigating the changes of the menarche
age, which showed that the mean menarche age in
American girls had decreased from 12.75 to 12.54 in
a 20-year time span. Also, the results of Kaplowitz’
(2006) and Kaplowitz10 and colleagues’’ (2001) study
showed that the mean menarche age had decreased
within the past 40 years, attributing the reduction to
girls’ increasing obesity.
The present study showed that subjects who had
attained menarche in early adolescence had higher
BMI than their pre-menarcheal counterparts. This
is similar to findings by Goon11 et all and Raji etal.
Danborno and Oyibo studied the anthropometric
and menstrual characteristics of girls from Nigeria
and Niger Republic. Several studies indicate that the
childhood obesity is a predictor of early puberty. In
the present study, the menstruated girls had higher
weight than the non-menstruated ones. This is in
line with some earlier studies too. The increase in the
body fat mass can be a significant message to cause
the secretion of Leptin, stimulating the hypothalamus
and consequently the over-secretion of GnRH.
Moreover, GnRH stimulates the hypophysis-ovarian
axis and initiates the speeding up the puberty
Although the mechanisms involved in the
negative correlation between obesity and menarche
age are not well recognized, it is suggested that
many endocrine factors are alleged to affect the

speed of sexual puberty and fat accumulation in
the body. Firsch (1974) believes that in order to start
menstruation, girls need to achieve a minimum
weight of 47.8 kg; and more importantly, their body
fat should amount to 23.7% (from 16%). Therefore,
the puberty starts earlier in medium-obese girls (with
20 to 30% overweight than normal) than in girls with
normal weight; in contrast, girls with malnutrition
will experience a delay in menstruation.
Garn and colleagues12 also found that female
participants who stated their menarche age to be
lower than 11 years old experienced BMI of 2 to 3
kg/m2 higher than participants who stated their
menarche age to be after the age 14 Also, other factors
throughout lifetime of an individual can account for
the relationship between menarche age and BMI. The
socioeconomic status at the birth time and adulthood,
current smoking status and use of alcohol are among
the factors related with adulthood BMI. Based on the
views of Freedman and colleagues (2003), adulthood
childhood BMI and adulthood obesity are related
because the former can lead the body towards sexual
puberty and allows the first menstruation.

CONCLUSION
The results of the present study and earlier
studies indicate that the menarche age is experiencing
a decreasing trend. Although BMI can be considered
as a key factor for menarche age, differences of
the menarche age throughout the world can be
attributed to various environmental factors too.
Fitness expert should emphasize on educational
plans and encourage the adolescents to change their
lifestyle and select suitable nutritional and behavioral
patterns, so that complications resulting from the
lowered menarche age could be prevented.

LIMITATIONS
•

The present study was dependent on
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self-reported age at menarche, which implies that
participants might not report accurately or younger
girls may report menarcheal age more accurately,
because the event was more recent.
• One more limitation concerns the study
design. We conducted the cross-sectional study. This
emphasizes the need for longitudinal studies in the
causal relationship between age of menarche and
anthropometric profiles.
• The study is conducted only in one city
nashik, and only 4 schools are covered. And nashik
is still not a metro city and food habits of school girls
can be different from big cities, for more accurate
results study should be conducted in metro cities
with big sample size where food habits and life style
is different from small cities.

precocity: variations around the world,
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• Question related to food habits and life styles
are not asked.
• We have taken only B.M.I; fat mass is not
calculated. Further studies can be done with waist
hip ratio and fat mass calculation.
Acknowledgement- I am grateful to all school
principals, for helping me out. Also, I would like to
thank my parents for their unconditional support.
Lastly, I am highly grateful to all the subjects and
their parents for their co-operation.
Conflict of Interest: None
Ethical Adherence: Yes
Disclaimers: None
Source of Funding: Self

REFERENCES
1.

Ahmed ML Ong KK Dunger DB (2009)
concluded that childhood obesity affects timing
of puberty.

2.

Bagga A, Kulkarni S. Age at menarche and
secular trend in Maharashtrian (Indian) girls.
Acta Biologica Szeged 2000; 44(1-4): 53 –57.

3.

Parent AS, Teilmann G, Juul A, Skakkebaek
NE, Toppari J, Bourguignon JP: The timing of
normal puberty and the age limits of sexual

9

DOI Number: 10.5958/0973-5674.2015.00137.9

To Evaluate the Practice of Breast Self-Examination among
Married Women at Adesh University Bathinda
Harmandeep Kaur Sidhu1, Kavita Kaushal2, Sadhbhawna Dadia3
BPT, 2Principal and Prof, 3Assistant Professor, College of Physiotherapy, Adesh University Bathinda, Punjab

1

ABSTRACT
Breast cancer incidence rates, pattern of presentation and survival rate vary worldwide. Lack of
awareness towards screening facilities is the main causes of breast cancer. A survey based upon a
multiple choice self administered questionnaire was conducted in medical educational institute in
Punjab, to assess the baseline knowledge towards breast self-examination. 100 filled Questionnaire was
analyzed by finding mean. All of them were married working women at Adesh University, Bathinda.
Majority of them were illiterate and all of them were between the age group of 25-50 years. In terms of
ethnicity 89% were from Malwa region, 8% from Doaba region and 3% from other region of Punjab.
In the present study, only 13% women reported a family history of breast cancer and most of the
respondents (78%) were believe that early detection can improve or control the outcome of the breast
cancer, but worse knowledge of risk factors and about procedure of breast self-examination. Pamphlets
were distributed after filling the questionnaire to raise the knowledge level towards breast cancer and
its detective measures.
Participants: 100 Subjects
Studydesign: A Survey
Keywords: Breast Cancer, Breast Self-examination.

INTRODUCTION
The most common malignancy affecting women
is breast cancer. Breast cancer is considered as a major
health-threatening factor to women health [1]. It is the
commonest cancer of urban Indian women and the
second commonest in the rural women [2].
In India, cancer prevalence is estimated around
2.5 million, with over 0.8 million new cases and 0.5
million deaths occurring each year [3]. 519,000 women
died in 2004 due to breast cancer and 69% of these
deaths occurred in the developing countries (WHO).
The incidence as well as the survival rates varies
worldwide with marked geographical variations. The
age standardized rate is the highest at 99.4per 100,000
in North America, while lower rates have been
reported from African and Asian countries [4].
The incidence of the disease was 21.3 per
100,000 in 2008, which was up from an incidence

of 12.5 in 1999. Indian council or Medical Research
analyzed cancer cases in Delhi, Mumbai, Chennai
and Bangalore between 1982 and 2005, and found
that incidence of breast cancer had doubled. While
Bangalore saw breast cancer cases more than double
since 1982-15.8 in a population of one lakh in 1982 to
32.2 in 2005. Delhi recorded 24.8 new cases of breast
cancer a year per 100, 000 women that raised to 32.2
in 2005. Mumbai recorded 20.8 new cases of breast
cancer per 100, 000 population, in 1982 that increased
by almost 10% in2005 [5].
According to National Cancer Registries
and regional cancer centers, breast cancer is the
commonest cancer amongst women in Ahmadabad,
Delhi, Kolkata, Mumbai and Trivandrum. It accounts
for 19-34% of all cases among women in India [6].
The world cancer report stated that over 1.1
million women worldwide were diagnosed with
breast cancer while 41,000 die from illness each year.
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The incidence of breast cancer is highest among
Chinese population (66.1 per 100,000), followed by
Indians (47 per 100,000) and Malays (27.7 per 100,000)
[7]
.
Medical advances have shown that one-third of
all cancers are preventable and a further one-third,
if diagnosed sufficiently early, is potentially curable.
One potentially important strategy in reducing breast
cancer mortality is the use of screening to achieve
earlier detection of cancer. This is very important
because an excellent prognosis is directly associated
with the stage at which the tumor is detected and how
localized the lesion is. Early diagnosis usually results
in treatment before metastasis and signifies a better
outcome of management [8].
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informal or organized educational activities with
their peers (those similar to themselves in age,
background or interests) over a period of time, aimed
at developing their knowledge, attitudes, beliefs and
skills and enabling them to be responsible for and
protect their own health[10] .

MATERIALS & METHOD
A self administered questionnaire was designed
in local language consisting of 13 questions. First
socio-demographic data was set up in the profile of
the participant then each question were formatted to
assess their knowledge about breast cancer; its risk
factors; early changes in breast; know about early
detection measures of breast cancer and informed
consent was taken before filling the questionnaire.

Most successful approach to decrease mortality
due to breast cancer is the application of secondary
prevention. Breast Self Examination (BSE), Clinical
Breast Examination (CBE), mammogram are the
important methods traditionally used for detecting
the breast cancer in the early stage [3] and breast selfexamination leads to the diagnosis of breast cancer at
early stage [9].
The purpose of a BSE is to learn the topography of
the breasts; which in turn will allow for one to notice
changes in the future in order to detect breast masses
or lumps. Breast self-examination, carried out once
monthly, between the 7th and 10th of the menstrual
cycle, goes a long way in detecting breast cancer at
the early stages of growth when there is low risk of
spread, ensuring a better prognosis when treated [8]
.Breast self examination is a recommended screening
method for early detection of breast cancer, so it is
essential to educate the women about BSE as an early
detection method for this fatal disease [1].
Health education should be the basis of all
early detection programs. There is good evidence
that in most developed countries the combination
of professional and public education resulted
in the reduction in the size of breast cancers on
presentation.
Peer education is currently one of the most widely
adopted health promotion strategies used with
young people, and is almost universally represented
as effective. Peer education is the process whereby
well-trained and motivated young people undertake

RESULT & DATA ANALYSIS: FIG NO.1:A total of 100 questionnaires were analyzed.
100% questionnaires were filled by interview method
in local language. The respondents were married
women at medical institute between the age group
of 25-50 years. As shown in fig no.1, 13% had family
history of breast cancer while 6% were aware about
the risk factors of breast cancer and only 8% had
knowledge about the early changes in breast during
breast cancer. However, 78% of the respondents had
believe that early detection can control the outcome
of breast cancer. Majority of the women had never
undergone the practice of breast self-examination
among the older age group as well as younger age
group.

DISCUSSION
Breast self-examination is one of the vital
screening techniques for early detection of breast
lumps, especially cancer of breast. The procedure of
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BSE is simple, non-invasive, requiring little time, can
only be practiced with the right attitude to sustain
it and achieve the desire goal. It is an inexpensive
method for early detection of breast tumors, thus
the knowledge and consistent practice could protect
women from severe morbidity and mortality due to
breast cancer.
The aim of the study was to investigate the
practice of breast self-examination among the married
women. The overall result revealed that majority of
them had low knowledge about the practice of breast
self examination. In this study, about 13% of women
suffered from family history of breast cancer, 6% of
the total knows about the early changes in the breast
cancer. About 8% of them aware about the risk factors
of breast cancer. There is no knowledge about the
practice of breast self-examination besides it is a early
screening method for breast cancer. But 78% believe
that early detection methods can improve or control
the outcomes of breast cancer.
In the present study no one was aware about BSE.
This is lower than 85.5% of women studied in Port
Harcourt and 50% of those studied in South Africa.
BSE was not known to most of the respondents in
this study. Less than half of the respondents never
performed BSE. The result of this study provides
a preliminary understanding on knowledge and
practices of BSE targeted to a Indian women with
breast cancer. However, research evidences is
needed to confirm the significant differences between
demographic variables and BSE practice.
Interventions are needed to improve the self
efficacy of women to engage in regular breast
awareness as well as BSE practices. With better
uptake of BSE behavior the opportunities for early
detection can be increased. Breast cancer is set to
become a chronic illness, where women need to be
empowered and to self manage living effectively
often an indefinite period of time.
The knowledge of respondents about presence
of earlier changes in breast cancer was low. In this
survey, only 6% know about the warning signs. This
study was corroborated with the study conducted
in Port Harcourt, Nigeria where only the 48.2% of
respondents knew about the presence of warning
signs of breast cancer. Among the respondents in the

study, 78 % believed that early detected breast cancer
could be managed.
8% had knowledge of risk factors of breast cancer.
This further strengthened the need for breast cancer
educational programs, important in ensuring that
women present early at the health care facilities for
diagnosis and treatment.
It is apparent from this study that practice of
BSE is not done by many respondents because of the
knowledge about breast cancer and BSE is very low.
Hyuns study reveals that women who are taught to
perform BSE have a better level of knowledge about
breast cancer.
The probable reason of low compliance, may be
that the women in the sample did not believe that
they were susceptible to breast cancer. Another
explanation could be the lack of education and lack
awareness about breast cancer.
Our findings were similar with other studies of
African women which also show poor knowledge
on risk factors, and inconsistent practice of BSE in
various group of women in Nigeria, Senegal and
South Africa. Similarly, close to three quarters of
females undergraduate students in Nigeria had
heard about BSE, although only about one in fifth had
ever practiced it. In Angola, a study of 595 university
students indicated that the majority of them were not
known to breast cancer.
A survey in Senegal on 300 women indicates that
only 42.7% having knowledge about breast cancer and
BSE is much in rural areas. The overall, knowledge of
BSE in this population was very poor. This low level
of knowledge reflects the fact that adequate public
education is essential to facilitate the early detection
of breast cancer.

CONCLUSSION
Our findings indicate that the practice of BSE
while perceive as being important is not frequently
practiced in the women of Punjab. These findings
suggest an urgent need for intervention to implement
and re-enforce existing cancer awareness and cancer
screening programs.
Health education campaigns will be needed to
elucidate the public on the practice of BSE. Further,
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of women for breast cancer inthe educational
institutions of Lahore, Pakistan.Asian Journal Of
Cancer Prevention.2011,12;2419.

studies need to explore what interventions could be
best use to improve the uptake and practice of BSE
and other methods of detection.
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ABSTRACT
Background: Dysfunction of the posterior tibial tendon may result in a pathologic deformity, and if not
appropriately addressed through corrective measures (rest, rehabilitation and /or bracing), surgical
intervention is necessary to correct the resulting deformity and restore function of the limb. [10]Posterior
tibial tendon dysfunction is a progressive condition, so early recognition and treatment is essential to
help delay or reverse the progression
Aim of The Study: To study the correlation between flat foot and posterior tibial tendon length.
Method: This was a correlational study. 50 participants were evaluated by using purposive sampling,
50 participants belonged to age group of 18-30 years involved in track and field events. They were
assessed for flat foot by measuring their arch index, range of motion was measured using universal
goniometer, too many toes sign was observed and unilateral heel raise was graded accordingly.
Findings: The result showed there is no correlation between flat foot and posterior tibial tendon
length.
Conclusion: This study concludes there is no relation between flat foot and posterior tendon length.
Keywords: Flat foot, posterior tibial tendon dysfunction, athletes, arch index.

The arch, or arches, of the foot can be described as
a single twisted osteoligamentous plate. The anterior
margin of the plate (formed by metatarsal heads) is
horizontal and in full contact with the ground. The
posterior margin of the plate (the posterior calcaneus)
is vertical. The resulting twist in the plate between
its horizontal and vertical margins imposes both
longitudinal and transverse arches. [1], [2] Loading the

plate (weight-bearing) will tend to untwist the plate,
flattening the arches slightly. As the plate is unloaded
(body weight removed), the resilient arches return
to their original shape. The counter rotations that
occur in twisting and untwisting of the plate appear
to help maintain the superimposed leg in a vertical
position while shock absorption takes place. [3] The
vault of the adult foot traditionally is considered to
be composed of two different arches, the longitudinal
and transverse arches of the foot.
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The longitudinal arch has been described as an
arch based posteriorly at the calcaneus and anteriorly
at the metatarsal heads. The arch is continuous both
medially and laterally through the foot, but because
the arch is higher medially, the medial side is usually
the side of reference. The transverse arch, like the
longitudinal arch, is a continuous structure. It is
easiest to visualize at the level of the anterior tarsals
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and at the bases of the metatarsals. At the anterior
tarsals, the middle cuneiform forms the keystone of
the arch. The arch continues distally to the metatarsals
with slightly less curvature. The second metatarsal,
recessed into the mortise, is at the apex of this arc.
At the level of the metatarsal heads, the transverse
arch is completely reduced with all metatarsal heads
parallel to the weight bearing surface.
The plantar arches are adapted exclusively to
serve the weight-bearing functions of the foot. The
following stability functions could be performed by
a foot with a fixed arch structure: 1. Distribution of
weight through the foot for proper weight-bearing
and 2. Conversion of the foot to a rigid lever.
However, the following mobility functions can only
be performed by a non-rigid structure: 1. dampening
the shock of weight-bearing; 2. adapting to changes in
the superimposed rotations. [4] When the arches of the
foot are affected pathologically it leads to either pes
cavus or pes planus deformity. Pes planus is marked
by excessive unwinding of the osteoligamentous
plate with weight-bearing. The pronated position
of the talocalcaneonavicualr (TCN)-subtalar and the
transverse tarsal joints create a medial rotator stress
on the leg. The medial rotator stress or position of
excessive medial rotation of the leg may result in
several possible problems around the knee joint,
including excessive angulations of the patellar
tendon and excessive pressure on the lateral patellar
facet. The lowering of the arch that accompanies
TCN and transverse tarsal joint pronation may result
in a functional leg length inequality if the problem
is asymmetrical. Lowering the arch also tenses the
plantar ligaments and the plantar aponeurosis. [5]
The tibialis posterior is credited with a being
an important dynamic contributor to arch support
and with having a significant role in controlling and
reversing the pronation of the foot that occurs during
gait.[6],[7],[8] Tibialis posterior dysfunction may be a key
element leading to acquired flat foot.[9] Dysfunction of
the posterior tibial tendon may result in a pathologic
deformity, and if not appropriately addressed
through corrective measures(rest, rehabilitation and
/or bracing ), surgical intervention is necessary to
correct the resulting deformity and restore function
of the limb.[10]Posterior tibial tendon dysfunction is
a progressive condition, so early recognition and
treatment are essential to help delay or reverse the
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progression .[10],[11] Posterior tibial tendon dysfunction
(PTTD) has profound effects on the complex
interrelationships among the ankle, subtalar, and
transverse tarsal joints.[12].[13] These abnormalities
also have a significant effect on the more distal and
proximal articulations of the foot.[14],[15]Dysfunction
of the tibialis posterior muscle results in less efficient
gait, as the heel does not effectively medialize, and
the gastrocsoleus complex requires greater excursion
to become a heel inverter. In cases where the tibialis
posterior muscle no longer contracts, resting heel
valgus may be accentuated as the gastrocsoleus
complex becomes a deforming force, and its
subsequent contraction creates an external valgus
moment on the heel.[16]Late changes of the pathologic
flatfoot include lateral hindfoot bony impingement,
sinus tarsi inflammation, peroneal tendonitis, equinus
contracture, and eventual arthrosis.[17] A comparative
study by Josh Tome et al concluded, the abnormal
kinematics observed at the rearfoot, midfoot and
forefoot across all phases of stance implicate a failure
of compensatory muscle and secondary ligamentous
support to control foot kinematics in subjects with
stage 2 PTTD. A study was   conducted that by
Melessa Rabbibto, concluded that runners with stage
1 PTTD are likely to present with normal inversion
ankle muscle strength significant differences in
rearfoot pronation during walking gait. The increased
foot pronation is hypothesized to place greater strain
on the posterior tibial muscle, which may partially
explain the progressive nature of this condition. The
present study is intended to investigate the correlation
between flat foot and posterior tibial tendon length in
athletes who are indulged in track and field sports.

MATERIALS & METHOD
50 participants who volunteered for participation,
32 male (22.3± 2.21) and 18 female (22.4± 1.78) athletes
involved in track and field events were included
in the study and were sampled conveniently. The
inclusion criteria was athletes of age 18-30years, arch
index of >0.28, no other musculoskeletal pain of the
ankle complex. The athletes were excluded if athlete
was diagnosed with any recent ankle or foot injuries
(6 months), pathologies of hip, knee, ankle and foot,
foot deformities. All the participants were assessed
thoroughly prior involving them in the study. Arch
Index was measured with water color method and
graded accordingly on a graph paper. [16]After which
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the participant was explained and told to perform
unilateral heel raise of the affected foot. With support
for balance by the examiner, the athlete was asked
to first suspend the unaffected leg in the air, then
attempt to perform a heel raise on the affected foot.
The participant was assessed for too many toes
sign as described by Johnson (1983). [8], [4], [9], [11] The
range of motion of the ankle was assessed with the
universal goniometer. The manual muscle strength
was assessed of the posterior tibialis muscle. The
athlete was seated; the physiotherapist tested the PTT
strength (inversion) against resistance. During the test
the hindfoot was placed first in plantar flexion and
eversion and the forefoot in abduction to eliminate
the synergistic action of the anterior tibial tendon,
which would otherwise fire and mask a strength
loss in the PTT. The athlete was then asked to invert
the foot against the physiotherapist’s hand, and the
strength was graded. [8], [4], [9]   The Institutional Ethical
Committee of KLEU Institute of Physiotherapy,
Belgaum approved all study procedures and the
participants provided informed written consent
before the participants participated in the study.

STATISTICAL ANALYSIS
Data was computed and analyzed using SPSS
(Statistical Package for Social Science) software        
version 16.t-test was used to analyze the data.

RESULTS
Demographic Data: The mean age of all the
subjects was 23.3±2.21 (females) and 22.4± 1.78 (males)
years Table1. There was no statistical difference
between the age of male and female athletes.
Table1. Demographic data
PARTICIPANT

MEAN
AGE(Mean ± SD)

AGE IN YEAR

FEMALE (18)

22.3±2.21

18-25

MALE (32)

22.4± 1.78

18-24

AGERAGE

22.4± 1.93

18-25

Unilateral Heel Raise: The unilateral heel raise
was analyzed by using Chi-square test and t- test
between the female and male participants and it was
statistically not significant(p value 0.266)
Table 2
GENDER

GRADE 2

GRADE 3

T VALUE

FEMALE

14(77.8%)

4(22.2%)

18

MALE

20(62.5%)

12(37.5%)

32

AGERAGE

34(68%)

16(32%)

50

X2 =1.236; P=0.266
Range of Motion: The range of motion was
analyzed by using t-test and was statistically not
significant Table 3.

Table3. Range of motion of the ankle joint.
RANGE OF MOTION

SIDE

MALE(32)

FEMALE(18)

t VALUE

p VALUE

PLANTARFLEXION

RIGHT

43±2.79

42.1±5.58

0.627

0.537

LEFT

43.2± 2.65

41.9±5.67

0.916

0.370

RIGHT

15.2± 2.35

15.1± 2.50

0.117

0.907

LEFT

15.2±2.35

15.4±2.63

0.192

0.849

RIGHT

30.6±1.81

31±2.67

0.486

0.631

LEFT

30.7±1.78

31.1±2.69

0.553

0.585

RIGHT

13± 1.23

13±1.35

0.065

0.949

LEFT

12.9± 1.25

13.1±1.41

0.368

0.714

DORSILFLEXION

INVERSION

EVERSION
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DISCUSSION
The primary finding of this study was that there
exists no correlation between flat foot and posterior
tibial tendon length in athletes involved in track and
field sports. The lack of correlation between flat foot
and posterior tibial tendon dysfunction is in contrast
with the previous research. The too many toes sign
was also not statistically significant but clinically
significant and so was unilateral heel raise. The range
of motion of the athletes assessed was not found to be
affected and was statistically not significant.
A comparative study by William at al (2000)[13]was
conducted to compare changes in Posterior Tibialis
Muscle Length between subjects with (posterior
tibial tendon dysfunction)PTTD and Healthy
Controls during walking and concluded specific
foot kinematics contribute more to the posterior
tibial length than others. The largest contributors to
the posterior tibial length were the greater hindfoot
eversion and forefoot abduction in subjects with
PTTD compared to healthy controls. Hindfoot and
forefoot deformities were not taken into consideration
in the present study.
The predisposing factors for developing flat foot
both proximal and distal causes should have been
addressed as the abnormal biomechanical factors
plays a key role in the development of flat foot in
athletes.
Study by Melisa Rabbito et al(2011) [11] postulated
flat foot in females athletes is more common, so the
present study was in contrast to the findings of the
study by Melisa et al, so if competitive female athletes
were assessed and correlation studied would have
yielded positive results.
Footwear plays a very important role in altering
the biomechanics of the foot, which was not assessed
and incorrect footwear leads to abnormal force
dissipations for already existing abnormal proximal
deformities, muscle imbalances and is a contributing
factor for posterior tibial muscle dysfunction.
The present study the factors contributing for the
development of flat foot were not assessed.
In the present study the range of motion was also
not significant; this could have been a possible reason
for the absence of correlation.
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A study on acquired Flatfoot in adults due to
Dysfunction of the Posterior Tibial Tendon found,
early recognition of dysfunction of the Posterior
Tibial Tendon is important because of the progressive
natural history of the disease.
The length of the gastrocnemius and soleus was
also not taken into consideration. Study by Klien et
al (1996) [9] postulated the length of the gastro-soleus
complex plays a vital role in the normal biomechanics
of the foot and should be evaluated when dealing with
the foot. The length measurement was not measured
of the gastrocsoleus complex in the present study.
The future scope of the study could be better
investigative procedures to confirm the presence
of PTTD, differentiation between congenital and
acquired flat foot deformity and a detailed assessment
of the predisposing factors responsible for flat foot.

CONCLUSION
This study concludes there is no correlation
between flat foot and posterior tendon length.
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ABSTRACT
Purpose: To investigate the immediate effect of slider neurodynamic technique on pain and knee
extension range of motion in slump position in patients with lumbosacral radiculopathy.
Methodology: 30 subjects having low back pain with radiculopathy were selected for the study from
the OPD of S.B.B. College of Physiotherapy, V.S. Hospital, Ahmedabad. They were divided into two
groups of equal sizes. Group A received 5 sets of slider neurodynamic technique. Group B received
sham neural mobilization. Outcome measures were numerical pain rating scale and knee extension
range of motion in slump position, measured before and after the intervention.
Results: Paired t-test was applied to compare the difference between pre and post intervention outcome
measures. Independent samples t-test was applied to compare the change in outcome measures
between both groups. There was a statistically significant improvementin knee extension range of
motion in group A. There was no improvement in NPRS scores in any of the two groups.
Conclusion: Slider neurodynamic technique has an immediate effect in improving lower quadrant
flexibility but not in relieving pain in patients with back pain and lumbosacral radiculopathy.
Keywords: Slider, neurodynamic techniques, lumbosacral radiculopathy

INTRODUCTION
Lumbar-spine disorders rank fifth among disease
categories in the cost of hospital care and account
for higher costs resulting in absent from work
and disability than any other category.[1] Physical
therapists utilize a wide range of interventions in the
management of low back pain with radiculopathy;
however, evidence for the effectiveness of these
interventions is limited.[2] Intervention in patients
with a disease requires that the intervention has to
be more beneficial, safer, and cost-effective compared
with the untreated natural history. Intervention
should occur after accurate diagnosis and
consideration of prognostic findings. This dilemma is
particularly important in patients with low back pain
with or without radiculopathy.[3]
Lumbosacral radiculopathy is associated with

neural signs and symptoms. Therefore, Butler[4] and
Shacklock have proposed neural mobilization as a
treatment of such symptoms. Michael Shacklock has
proposed two neurodynamic techniques under neural
mobilization; sliders and tensioners.Slider technique
has an extra-neural effect and produces sliding of the
nerve in relation to its mechanical interface.[5]
The SLR test and knee extension ROM in slump
test are frequently used in the assessment of patients
presenting with lumbar spine dysfunction to identify
the degree of impairment due to lumbosacral
radiculopathy.[6] Numerical Pain Rating Scale is a
responsive, reliable and valid tool for measuring
pain compared to other scales.[7]The purpose of this
study was to explore the immediate effect of slider
technique on pain and lower quadrant flexibility in
patients with lumbosacral radiculopathy.
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METHODOLOGY

INTERVENTIONS [5]

A Quasi-experimental study design was utilized.
Sample size was calculated by conducting a pilot
study. Power of the study was kept at 80%. It came
out to be 14 in each group. 30 patients were selected
for the study from Out-patient department of S.B.B.
college of Physiotherapy, V.S. Hospital, Ahmedabad.
They were allocated to any of the two groups of equal
sizes using convenient sampling method. Inclusion
criteria were patients having low back pain with
radiculopathy of age ≥25 years and with positive
neurodynamic tests, i.e. level 2 neurodynamic SLR test
and Slump test. Patients having somatic referred pain,
upper motor neuron lesion or peripheral neuropathy
and those who had taken epidural steroids in the
past six months were excluded. Written and verbal
consent was taken from the patients before including
them in the study.

Group A received 5 sets of slider technique. Two
ended Slider technique was given in supine lying
position, because all patients selected had positive
level 2 neurodynamic assessment. Hip joint was
passively taken into flexion with knee flexion keeping
the ankle in dorsiflexion, which was followed by hip
extension and knee extension. Each oscillation was
done for 4 seconds such that symptoms were just
evoked but not provoked. Each set was of 2 minutes.
A period of two minutes of relaxation was given in
between two sets.

Level 2 neurodynamic SLR testing was done by
flexing the hip joint keeping the knee in extension
upto P1. Then, in order to confirm whether the
symptoms are nerve-related, ‘switch on’ was done,
i.e., ankle dorsiflexion for symptoms above the
knee and hip joint adduction and internal rotation
if the symptoms were below the knee for structural
differentiation.
Slump test was done in seated slump posture
with hands kept behind the back. Then, the patient
was instructed to flex the cervical and dorsal spine
and therapist kept one hand over the occiput to make
sure the patient doesn’t extend the spine. Now, the
ankle joint was passively taken into dorsiflexion and
knee into extension up to the point where symptoms
were reproduced in the same area, i. e. P1.[5] Before
giving the intervention the outcome measures were
recorded. Numerical pain Rating Scale was taken
for pain and Knee extension range of motion was
measured using a universal goniometer in slump
position keeping the ankle joint in full dorsiflexion.
The patient was asked to extend the knee in slump
position keeping the neck in maximum cervical
flexion and ankle in dorsiflexion. The patient was
instructed to stop at the point where he starts having
reproduction of symptoms. This range of motion was
measured with universal goniometer.

Group B (control group) received 5 sets of sham
neural mobilization. Passive hip and knee flexion was
given in symptom free range sliding the heel on the
plinth while keeping the ankle joint free and bringing
it back to the resting position. Each oscillation was of
4 seconds. Each set was of two minutes. A period of
two minutes of relaxation was given in between two
sets.
Post-intervention outcome measures were taken
immediately after the interventions.

DATA ANALYSIS
Data analysis was done using SPSSv20 for
Windows. Mean(±SD) age of patients in group A and
group B was 56.8±9.7 and 52.1±7.5 years respectively.
7 males and 8 females were in group A and 6 males
and 9 females in group B. Mean NPRS scores before
giving the intervention were 5.3±0.948 and 5.4±1.075
in group A and B respectively. Mean knee extension
ROM scores were 19.7±2.983 and 21.9±3.0 degrees
in groups A and B respectively. Independent
samples t-test was applied to compare the baseline
characteristics of both groups. All values showed no
statistically significant difference between the two
groups.
Data showed normal distribution. Hence, Paired
t-test was applied to compare the pre and post
intervention outcome measures. It showed that there
was no statistically significant difference in pain in
any of the two groups. (table 1)
Knee extension Range of motion showed a
statistically significant improvement in group A, but
no significant improvement in group B. (table 2)
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Independent samples t-test was applied to
compare the change in outcome measures in both
groups. There was no statistically significant
difference between the change in NPRS scores. There
was a statistically significant difference in change in
outcome measures between both groups. (table 3)
Level of significance was kept at 5%.
Table 1: Comparison between pre and post
intervention NPRS scores

Groups

Preintervention
NPRS
Mean±SD

Postintervention
NPRS
Mean±SD

P
value

A

5.3±0.948

5.1±0.737

0.168

B

5.4±1.075

5.3±0.948

0.343

Table 2: Comparison between pre and postintervention knee extension ROM
Pre-intervention
knee extension
ROM
Mean±SD

Postintervention
knee extension
ROM
Mean±SD

P
value

A

19.7±2.983

9.3±2.983

<0.001

B

21.9±3.0

21.3±3.056

0.081

Groups

Table 3: Comparison between changes in
outcome measures between the groups

Groups

A

Difference
of mean
of NPRS

P value

0.2

Difference
of mean
of knee
extension
ROM
10.4

0.556
B

0.1

P
value

<0.001

there might be a significant improvement in pain.
Sahar M. Adel (Journal of American Science,
2011) conducted a study on sixty chronic low
back pain patients to compare the effect of neural
mobilization and lumbar stabilization exercises
and found that neural mobilization, when given
with lumbar stabilization exercises is more effective
than exercise given alone in reducing pain(NPRS),
functional disabilities (Modified Owestry Disability
Index) and H-reflex latency.[8]
There was a statistically significant improvement
in knee extension ROM in the group which received
slider technique. This was because slider technique
is given in such a way that there is development
of tension at one end and releasing the tension at
the other end by moving various joints. This causes
cephalad and caudal sliding of the nerve which leads
to reduction of symptoms arising due to adhesions
of the nerve with its mechanical interface. This is in
accordance with a study done by Herrington Lee in
which slider and tensioner both were effective in
improving knee extension ROM in slump position.[9]
Limitations of the study and further suggestions:
Randomization was not done. Ethics approval
was not obtained. Further studies investigating
the effects of slider technique for more number of
sessions can be done.

CONCLUSION
One session of Slider neurodynamic technique is
effective in improving knee extension ROM which is
a measure of lower quadrant flexibility.
Acknowledgement: Nil
Ethical Clearance: Permission for doing the study
was obtained from the Principal, S. B. B. College of
Physiotherapy.
Source of Funding: Self

0.6

Conflicts of Interest: Nil

DISCUSSION
There was no statistically significant improvement
in pain in any of the groups. This may be because a
single session may not be effective in reducing pain. If
the study was conducted for more number of sessions,
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ABSTRACT
Low back pain is a significant problem in today’s society. Low back pain (LBP) is usually defined as
pain, muscle tension, or stiffness. Few cases of back pain are due to specific causes: most cases are
non- specific. This research work  is done to see the efficacy of McKenzie technique and IFT in patients
suffering from low back pain.
Conclusion: the present study shows that there is a significant effect of McKenzie technique and IFT in
low back pain and there is a reduction in the scoring of Roland Morris Questionnaire and VAS.
Keywords: McKenzie technique, IFT, Roland Morris Questionnaire.

INTRODUCTION
Low back pain (LBP) is usually define as pain,
muscle tension, or stiffness localized below the costal
margin and above the inferior gluteal folds, with or
without leg pain.1
Low back pain is a significant problem in
today’s society, with lifetime incidence rates report
between 50% and 90% . Clinical observations suggest
that oberrations of posture may play a role in the
development of low back pain.2
In the majority of cases, a specific diagnosis for
LBP can not be defined on the basis of Anatomical or
Physiological abnormalities.3
Physical and psychological risk factor to
the occurrence of back disorders and back pain.
Relatively little is known about Risk factors for the
transition from acute to chronic low back pain. More
recently, genetic and bio-mechanical models have
contributed to the understanding of the development
of back disorder that present as back pain.4
Causes
•
Congenital causes: spina bifida, facet,
tropism.
•
Traumatic causes: sprain, strain, prolapsed
disc.

•
•
•

Inflammatory causes: Tuberculosis.
Degenerative causes: Osteoarthritis.
Metabolic causes: Osteoporosis.5

Few cases of back pain are due to specific causes:
most cases are non- specific.6 LBP affects the ability to
control standing posture. Nonspecific LBP has been
considered resultant of articular and or muscular
imbalances of the lumbo-pelvic complex and more
frequent forwomen.7
Acute back pain is the most common
presentation and is usually self-limiting, lasting less
than three months regardless of treatment.
Chronic back pain is a more difficult problem,
which often has strong psychological overlay;
work dissatisfaction, boredom, and a generous
compensation system contribute to it.6
some signs: * morning pain on walking.
                   * Intermittent pain during day.
* Pain when lifting.
* Straight leg raising hurts .
                   *  Pain bending forward a little .
* Burning pain.
The treatment methods for LBP include
medication, exercise, manual therapy , and surgery.
Spinal manipulation (SM) is a form of manual
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therapy with moderate clinical effectiveness similar
to other non surgical interventions for acute and
chronic LBP.8
The Mckenzie method is popular amongst
physiotherapy as a management approach
for spinal pain. The Mckenzie method utilises
an assessment process which aims to identify
subgroups of patients within the non-specific spinal
pain population whose symptoms behave in a
similar way when subjected to mechanical forces.9
       The Mckenzie method has been known by other
names, such as Mechanical Diagnosis and therapy
(MDT) , end –range exercises , active range of motion
(AROM) exercises, unloaded exercises, directional
preference exercises, or extension exercises.10
Interferential current is essentially a deeper
form of electrical stimulation. The basic principle of
Interferential Therapy (IFT) is to utilise the significant
physiological effects of low frequency (<250pps)
electrical stimulation of nerves without the associated
painful and somewhat unpleasant side effects
sometimes associated with low frequency stimulation.

AIMS AND OBJECTIVES
The aim of the present study is to compare the
effect of Mckenzie technique and  Mckenzie technique
with IFT in low back pain.

RESEARCH HYPOTHESIS
Null hypothesis (H0): There will not be any
significant effect of Mckenzie technique and IFT in
low back pain.
Alternative hypothesis (H1): There will be a
significant effect of Mckenzie technique and IFT in
low back pain.

METHODOLOGY
Study design : Experimental Study.
Sampling : Convenient Sample.
Sample size : (20)
Duration of study : 20days
Source of data : L.L.R.M OPD Meerut, M.H
OPD Meerut, C.A.E.H.S OPD Meerut.

CRITERIA FOR SAMPLING

The physiological effects of IFT include:

Inclusion criteria

1. An increase in localized blood flow which can
improve healing by reducing swelling (the additional
blood flowing through the area takes oedematous
fluid away with it) and as a result helps remove
damaged tissue and bring nutrients necessary for
healing to the injured area.

1.

Age group between 35 – 50 years.

2.

Both genders were included.

3.

Patients with pain from last 1 year only.

1.

Patients with spinal injuries.

2. The stimulation of local nerve cells that
can have a pain reducing/anaesthetic effect due to
potentially blocking the transmission of the pain
signals (pain gate mechanism) or by stimulating
the release of pain reducing endorphins (opioid
mechanism).

2.

Patients with spinal deformities.

3.

Diabetic patients.

4.

Non willing patients.

3. Relaxation of  muscle spasms can be achieved
through external application of an electrical current,
overcoming some of the muscle inhibition often
caused by local injury and swelling.
4. Increased permeability of the cell membrane
which helps ion movement to and from cells thus
promoting healing.11

Exclusion criteria

TOOLS FOR DATA COLLECTION
1.

Rolland Morris Questionnaire

2.

Vas pain scale

3.

Couch

4.

Adhesive tape

5.

Gel

PROCEDURE
Subjects were selected from the outpatient
department of various hospitals who were suffering
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from low back pain and they were screened for
inclusion and exclusion criteria. A total of 30 subjects
were selected for the study but only 20 subjects
fulfilled the requirement according to the inclusion
criteria.
Procedure of the technique was explained to the
subjects and informed consent was obtained from the
subjects. A total of 20 subjects were included in the
study.
Procedure was explained, and adequate
instructions and motivation were given to the
subjects.
Strategies in the Mckenzie method:
01 Dynamic strategies: Flexion in standing: With
feet shoulder- width apart and maintaining knee
extension, the patient is asked to flex the spine the
spine as far as pain allows and to return to neutral
standing. This movement is then repeated up to 10
times.
Extension in standing: With feet shoulder-width
apart and maintaining knee extension, the patient is
asked to place the hands at the lower back, to bend
backwards as far as pain allows and to return to
neutral standing. This movement is then repeated up
to 10 times.
Extension in lying: Lying prone with hands
directly under the shoulders, the patient is asked
to raise the upper body by extending the arms and
maintaining the thighs and legs on the plinth. The

patient is then asked to return to the initial position
and to repeat the movement up to 10 times.
Side glide in standing: Standing with the feet
shoulder-width apart and maintaining shoulders
parallel to the ground, the patient is asked to move
the hips to the left (Left side gliding) while their trunk
remains in a neutral position. The patient is then
asked to return to the initial position and to repeat the
movement up to 10 times. Therapist assistance may
be needed to perform the movement, particularly
when there is a lateral shift deformity , which consists
of an acute non-structural misalignment of the spine (
Also known as sciatic scoliosis).
02 Static strategies : Static loading strategies
include sustained postures that are hold at end-range
for up to five minutes. Different postures may be
used during the examination, including lying prone
in extension.
Other strategies: When the above dynamic
and static loading strategies fail to provide a clear
symptom response to assist in the classification of
low-back pain, over pressure may be applied by the
therapist. For example, while the patient performs
extension in lying as described above, the therapist
applies over pressure perpendicular to the spine still
allowing the movement to occur. The magnitude of
the force applied by the therapist is dictated by the
symptom response. For example, more pressure
should by applied if this causes less pain. Another
potential variation of this loading strategy is to
perform the movement with the hips off-centre,
usually shifted away from the painful side.

RESULT
Paired Samples Test
Paired Differences

Mean

Std.
Deviation

Lower

Upper

Std.
Error
Mean
Lower

25

95% Confidence
Interval of the
Difference
Upper

Lower

t

df

Mean

Std.
Deviation

Upper

Lower

Sig. (2-tailed)
Std. Error
Mean

Upper

.Pair
1

RMPRE
– RMPOST

3.00000

.94281

.29814

2.32556

3.67444

10.062

9

.000

Pair 2

VASPRE –
VASPOST

2.70000

.94868

.30000

2.02135

3.37865

9.000

9

.000
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Table showing the pre and post value of Roland
Morris questionnaire and VAS.

Source of Funding: Self
Conflict of Interest: Nil

DISCUSSION
The recent study was done to compare  the effect
of Mckenzie technique and IFT in low back pain .
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ABSTRACT
Objective: This study is aimed at determining the effect of mCIMT & HABIT in improving the
upper limb functions in the sub-acute stroke patients & finding out which has the better effect.
Study Design: Experimental. Subjects: 40 patients (age group between 30-60 years) having stroke
involving left MCA were selected as per the inclusion and exclusion criteria. Method: Using the
random sampling method, the 40 subjects were divided into 2 equal groups. Both the groups were
given conventional physical therapy as a baseline treatment. Along with the conventional therapy
the group A received mCIMT for 30 minutes daily after the treatment session whereas group B
received the HABIT. The study was performed for six weeks. Evaluation was done before starting of
the treatment and then after every two weeks. Outcomes were evaluated using the Action Research
Arm Test and the upper extremity section of the Fugl-Meyer Scale. Result: final assessment done post
completion of the treatment showed that there was significant improvement in the hand arm functions
of both the groups, when compared, Group A patients showed better result than that of Group B
patients, (t=5.3588; p < 0.001). Conclusion: The results support the efficacy of programs incorporating
conservational treatment + mCIMT for rehabilitating affected arm motor function in patients with subacute stroke. These changes are clinically significant.
Keywords: Stroke, Modified Constrain Induced Movement Therapy, Bimanual Therapy, Hand function.

INTRODUCTION
Stroke is the leading cause of disability in the
world, with an estimated incidence of 114 to 350
cases per 100 000 persons and a prevalence of 1.5% to
3% in different countries.1 Both acute treatment and
rehabilitation of stroke have improved considerably
during the last decades. Early treatment, such as
thrombolysis in ischemic stroke within a few hours
post onset prevents many patients from experiencing
lasting symptoms, but a substantial number of
stroke survivors still have to live with long-term
Correspondence author :
Dr. Varun Y. Bellay
(P.T.) 8, Lakshya Homes, Sant Asaram Nagar,
Phase 1, Baghmugalia, Bhopal. 462043 contact No.
8965010007 Fax 0755-2472978
E-mail: -  varunb153@gmail.com

impairments.2 These impairments comprise a broad
array of physical, cognitive and emotional difficulties
that impact on personal, social and occupational areas
and quality of life. Therapist’s main goal is to attempt
maximum recovery of the patient.
Recovery can be described as regaining or
approaching former possible capabilities and the
term can be further subdivided into restitution and
compensation.1 Restitution means resumption of a
pre-stroke state with the original body structures,
which is rare after stroke, but can occur when small
infarcts leave enough functionally intact tissue, or
when function was only compromised by oedema.1
One of the most debilitating condition a stroke
patient suffers is Upper extremity motor deficits.
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It is the main area of concern because more than
half of patients continue to have upper extremity
dysfunction at six months after onset 1, 2. There is a
strong relationship between upper extremity function
and ability to perform activities of daily living, social
and recreational activities3, 4. This unsuccessful use
of affected upper extremity lead to learn nonuse
phenomenon in which patients habitually rely on
their unaffected upper extremity to accomplish
their activity of daily living 5. Keeping this in mind
Knapp et al 1958, 1963, Taub 1970 - 1977 carried out
an experimental study on monkeys, who stopped
using the affected upper extremity immediately after
underwent surgical severance of the afferent nerves
transferring somatic sensation in one forelimb and
never spontaneously resumed its use.1,2 This gave
birth to the Constrained Induced Movement Therapy.
The effects of CIMT on humans, involve both1,2 : -

both hands. The movement time of the non-paretic
hand is prolonged in bimanual tasks, which gives the
impression that the paretic upper extremity inhibits
the non-paretic upper extremity.2
It remains unclear whether HABIT could be an
alternative program through which to overcome the
phenomenon of learned non use10.
Thus, in this research study we are attempting
to compare the two forms of treatment & study
their outcomes on the basis of which it will be clear
that which type of treatment should be given to the
patients suffering from hemiplegia.
3. Aim/Objective of the Study:
1) To find out the effectiveness of Modified
mCIMT on arm functions in hemiplegics.
2) To find out the effectiveness of HABIT on arm
functions in the hemiplegics.

1)

Motor restriction of the unaffected upper
extremity.

2)

Training of the affected extremity.  Taub’s original
protocol have been defined as Constrained
Induced Movement Therapy. Protocols in which

4. Materials Required:

1)

the duration of treatment

3) Water jar

2)

the amount of therapy

4) Table

3)

the constraint regimen differs from that described

5) Bottle

by Taub are referred to as Modified Constrained

6) Ball

Induced Movement Therapy (mCIMT).

Sample Size:

Modified Constraint Induced Movement Therapy
is a form of active rehabilitation therapy that enhances
use of affected upper extremity function in stroke
and other central nervous system damage victims.6
An alternating treatment that is gaining increasing
attention is Hand Arm Bimanual Intensive Therapy
(HABIT) which employs the repetitive practice of
symmetrical bilateral movement to improve motor
performance of affected upper extremity 8, 9.
Bimanual or bilateral arm training is a generic
term, which comprises different approaches from
simple repetitive movements to advanced task-related
training. McCombe Waller et al. (2008) suggested
that training of the hemiplegic arm should include a
certain amount of bimanual tasks, since activities of
daily living usually involve the coordinated use of

3) To compare the effects & find out the outcome
measures between the two.
1) Peg board
2) Glass

Total Sample size – 40
Group A
Group B

- 20
- 20

Method of Collection of Dat
Study Design – Randomized Control Trial.
Sampling Design – Simple Random sampling
method was used to divide the patients in two
groups.

METHODOLOGY
Study Setting:
Career Institute of medical
sciences, Bhopal & Peoples’ General Hospital,
Bhanpur, Bhopal
Study duration :- The study was carried out for
the duration of 6 months.
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Protocol duration: - The protocol for both the
groups lasted for 6 weeks.
Inclusion Criteria:
1. Embolic or Ischemic Stroke experienced
within past 12months but not less than 4 weeks before
study enrollment.
2. Patient having 20 degree of wrist extension
and 10 degree of metacarpophalangeal and
interphalangeal joint extension in the affected upper
extremity.
3.
4.
more.

Age limit 30-60 years.
Mini Mental State Examination score 24 or

5. Patient should be able to stand for two minute
with or without support.
6. Modified Ashwarth Scale two or less than
two in affected upper extremity.
7. Patient
artery.
8.

suffering

from middle cerebral

Patient suffering from left hemiperesis.

Exclusion Criteria:
1.
Patient having any orthopedic problem in
affected upper extremity.
2. Patient having pain in affected upper
extremity of more than 3 on Visual Analog Scale.
3. Patient having any perceptual and visualspatial disorders.
4. Patients having cognitive or sensory
deficit (Modified mini mental status test & sensory
examination).
5.

Spasticity scoring more than 2 on MAS.

SUBJECTS
40 subjects of the age group between 30 to 60
years were taken for the study. The subjects who
met the inclusion criteria were included in the study.
Permission for the study was taken from the Career
Institutional Ethical Review Board. An informed
& written consent was taken from the patients,
where the patient agreed to participate in the study
& the data was collected from the patient by using
evaluation tools.
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TECHNIQUE
For the 6 months study, 40 patients diagnosed
having stroke affecting the MCA territory were
selected according to the neurological assessment,
physical assessment, reports from the neurologists &
inclusion / exclusion criteria. Neurological evaluation
includes the vital signs & higher functional ability
evaluation & MRC grading.
The participants were divided into two groups,
group A & B using Systemic Random Sampling
method. Subjects of both the group received
conventional physical therapy including icing,
superficial stroking, brushing, stretching, PNF
techniques, strengthening exercises, active exercise,
ADLs, Balance, & gait training as the baseline
treatment.
After the conventional treatment,patients were
made to relax, then, both the groups were given
further treatment. Group A was given mCIMT &
Group B was given HABIT.
All activities will be started with simple task &
with less repetition & will be progressed by making
same or different tasks challenging & increasing
number of repetitions. Group A subjects will perform
the activities with the affected limb only while Group
B subjects will use both the limbs simultaneously.
Exercises given to patients: 1)

To move an object (glass, peg, bottle) up from the
table at least in front of chest.

2)

To pick an object up from table at least in front of
chest, then moving it right and left.

3)

Transferring an object from one shelf to another.

4)

Taking an object form table bringing to mouth
and placing it back on table.

5)

Throw a ball and if possible to catch it.

6)

Pouring water in glass from jar.

7)

Reaching for an object grasping it & releasing it.

8)

Separating the similar looking objects based on
their color/shape/size.

9)

Arranging object in slot /line.

10) Placing peg on peg board.
Pre and post treatment values were taken
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1. Fugl Meyer Assessment: – Upper Extremity
Score : - one outcome measure was the 66 – point, upper
extremity section of the Fugl-Meyer Assessment of
upper extremity score by using a 3-point ordinal scale
(0=cannot perform, 1=can perform partially, 2=can
perform fully). FM has been used extensively in
studies measuring functional recovery in stroke
patients, & is highly recommended for “use in
clinical trials designed to evaluate changes in motor
impairment following stroke.
2. Action Research Arm Test: - is a 19 – item
test divided into 4 categories (grasp, grip, pinch,

& gross movement) with each item graded on a 4
– point ordinal scale (0=can perform no part of the
test, 1=performs test partially, 2=completes test but
takes abnormally long time or has great difficulty,
3=performs test normally) for a total possible score of
57. The test is hierarchical in that if the patient is able
to perform the most difficult skill in each category,
they will be able to perform the other items within the
category & thus, they need not be tested.
Statistical analysis: - Collected data analysis will
be done by mean and standard deviation and by SPSS
repeated measures.

RESUTLS
Intra group comparison
TABLE: 1: Comparison of ARAT Scores: Group A- Modified CIMT + Conventional therapy
Assessment
Action reach arm
test

Schedule of
assessment

Number of
subjects

Mean

Standard
deviation

Pre test

20

27

4.66

Post test

20

33

4.23

t-value

p-value

-5.538

.000

TABLE: 2: Comparison of FMS Scores: Group A- Modified CIMT + Conventional therapy
Assessment

Fugl-Myer Scale

Schedule of
assessment

Number of
subjects

Mean

Standard
deviation

Pre test

20

30.65

3.66

Post test

20

36.10

4.74

t-value

p-value

-6.264

.0000

TABLE: 3 Comparison of ARAT Scores: Group B- HABIT + Conventional therapy
Assessment

Schedule of
assessment

Number of
subjects

Mean

Standard
deviation

Pre test

20

26.45

4.33

Post test

20

28.95

3.77

Action reach arm test

t-value

p-value

2.477

0.023

TABLE: 4: Comparison of FMS Scores: Group B- HABIT + Conventional therapy
Assessment

Fugl-Myer
Scale

Schedule of
assessment

Number of
subjects

Mean

Standard
deviation

Pre test

20

29.85

3.49

Post test

20

32.2

3.18

t-value

p-value

6.092

.000
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Table : 5 Comparison between the two groups on Action Reach Arm Test: using independent t- test
Schedule of
assessment

Number of subjects

Mean

Standard deviation

Pre Test
comparison

CIMT Pre test

20

27

4.66

Bimanual Pre test

20

26.45

4.33

Post test
comparison

CIMT Post TesT

20

33

4.23

Bimanual Post Test

20

28.95

3.77

Schedule of
assessment

Number of subjects

Mean

Standard deviation

Pre Test
comparison

CIMT Pre test

20

30.65

3.66

Bimanual Pre test

20

29.85

3.49

Post test
comparison

CIMT Post test

20

36.1

7.74

Bimanual Post test

20

32.2

3.18+

Assessment

t-value

p-value

1.4204

> 0.1

5.3588

<0.001

t-value

p-value

0.7

> 0.2

3.07

<0.001

Comparison between the two groups on Fugl-Myer Scale: using independent t-test

DISCUSSION
This study evaluated the effectiveness of
Constraint Induced Movement Therapy & Hand Arm
Bimanual Intensive therapy along with conventional
therapy, in improving arm functions of sub-acute
stroke patients.
In the 6 week study, 40 patients with stroke
involving Middle Cerebral Artery of the left side
were selected according to the selection criteria.
Using the random sampling method, subjects were
divided into 2groups – Group A & Group B with
20 subjects in each group. Both the groups received
conventional treatment as the baseline treatment,
along with this Group A received mCIMT & Group B
was given HABIT for the facilitation of their affected
upper limb movements. Assessment was done before
commencement of treatment & then on the final day.
Action Research Arm Test & Fugal Meyer scale for
upper limb function were used as outcome measures
of assessment.
Our intervention targets the wrist & fingers, so in
that regards the Activity Arm Research test may be
the most suitable instrument for measuring change,
as it is most sensitive to subtle change in wrist &
fingers. The Fugl – Mayer is adequate for measuring
changes in patients with less motor return, who were
primarily capable of gross movements, whereas
only three items of Action Research Arm test gross
function.

In this study, the pretreatment values of Activity
Arm Research Test & Fugl-Meyer scale have shown
that there was no significant difference between
both the groups. Due to the homogenous nature
of the basal values, the post treatment scores were
comparable.
The result of the final assessment done after
completion of the treatment showed that there was
significant improvement in the hand arm functions of
both the groups, when compared, Group A patients
showed better result than that of Group B patients
(t=5.3588; p< 0.001). Intra group evaluation was also
done to check the efficacy of the treatment regimes.
A gradual improvement was seen throughout the
treatment session, the pre & the post treatment scores
of the Activity Arm Research test & Fugal Meyer scale
showed a significant improvement in the function,
with more improvement observed in Group A.
Subjects participating in a regimen combining
conservational treatment + Modified Constraint
Induce Movement Therapy showed significant
increase in the affected arm functions measured by the
Fugl – Meyer scale, & large increase in movements as
measured by Activity Arm Research Test. In both the
cases, Group A subjects showed significant changes
at the p=0.001 level. These motor changes transferred
to new ability to perform valued activities that
the subjects had not performed until now, such as
reaching for a cup, drinking water with a glass, etc.
Frequent practice of mCIMT when combined
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with conventional treatment has shown to be even
more effective in improving motor performance than
conservational treatment combined with HABIT.

8.

CONCLUSION
- mCIMT when combined with the conventional
treatment gives better results than HABIT.

9.
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ABSTRACT
Background and Objectives: Handedness is an attribute of human beings defined by their unequal
distribution of fine motor skill between the left and right hands. The preference for the right or left
hand has been correlated with the laterality, cerebral dominance and asymmetries in the brain. Various
studies have investigated the relationship between hand preference for different activities, and varied
results have been obtained. The results also varied with the different cultural backgrounds, establishing
a need to investigate it further.
Method and Materials: A total of 150 participants of age group 4 to 30 years took part in the study. The
handedness was evaluated by Edinburgh Handedness Inventory, hand digit mapping was assessed by
asking the subjects to count and performance was measured by pegboard task. The data was correlated
with handedness.
Results: The Pearson correlation coefficient for handedness and   difference in performance score of
right handed and left handed for all 150 subjects was significant with P= 0.05. The Pearson correlation
coefficient for handedness, month counting and number counting was not significant for all 150  
subjects.
Conclusion: A significant correlation was found between the right hand performance and handedness
in Indian population whereas no correlation was found between handedness and hand digit mapping
in Indian population.
Keywords: Hand preference, hand digit mapping, motor performance.

INTRODUCTION
Handedness refers to a consistent asymmetry in
skill or preferential use between the hands for various
unimanual activities1, and is related to lateralization
within the brain of other functions such as language2.
Although several theories attempted to explain
the origin and underlying mechanism of hand
preference, naturally occurring regressive events in
neurogenesis such as neuronal cell death and axonal
elimination, may be the factor in the individual
differences in brain morphology and in functional
lateralization.3,4 In 2007, researchers discovered
LRRTM1 (Leucine-rich repeat transmembrane
neuronal protein 1), the first gene linked to increased
odds of being left-handed.5,6, 7 The prevalence of
innate left handedness of human population is

about 10%.8 Studies indicate that the prevalence of
the left handedness is 4.6% in Orientals and 8.7% in
Caucasians.9,10 The recent demographic data shows
8% prevalence of left handers in Indians.11,12. The
brains of left handers are structured differently in
a way that widens their range of abilities, and the
genes that determine left-handedness also govern
development of the language centers of the brain.13
Developmental and cross-cultural studies show that
finger counting represents one of the basic number
learning strategies.14,15,16 The environmental factors
also have an impact on the asymmetric distribution
of handedness. There is interference of cultural
values with the expression of hand preference.17,18,19
Hand preferences have traditionally been measured
using handedness inventories, quantifying hand
preferences for the performance of a variety of
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manual tasks.20,21,22, 23 The literature also indicate that
spatial accuracy tasks are learned better after initial
practice with the non-dominant hand, whereas initial
practice with the dominant hand is more efficient
for maximum force production tasks.24 ,25 A limited
number of studies in this domain have been done
in Indian culture, indicating the need to assess the
relationship between hand preference and digit
mapping in Indian population.

MATERIALS & METHOD
A total of 150 subjects were included who were
further divided into 3 age groups; group 1included
the age range of   4 – 9   yrs (children) , the group 2
included the age range of    10 - 19 yrs (adolescent),
and the group 3 included the age range of    20 - 30
yrs (adults) 26 Individual screened out for any type of
cognitive deficits, those who had scores less than 24 on
mini mental state examination for adults and children
who scores below 14 on modified mini mental state
examination.27,28, subjects who had any orthopedic
problem or pain in the upper extremity, those with
any neurological disease and with any sensory
deficit in hands, subjects with weak musculature
of upper extremities were excluded. The informed
consent was obtained of all adult participants and
child participant’s parents. The experiment consisted
of a hand preference questionnaire, a finger counting
task, a month counting task, and a hand performance
task, which were performed by the subject in front of
the examinator in a random order.
For the finger counting task, the subjects were
seated in a chair with both the hand free and resting
on a table. The subjects were then asked to ‘count
from one to ten with their fingers’, without indications
concerning which hand to be used first. Next was the
month counting task where subjects were asked to
count the names of 12 months on their hands, without
any indications concerning the hands to be used and
the pattern of finger digit or hand digit mapping used
was noted.

( c )                                                    ( d)

Fig.1 Different strategies used while counting (a)
Counting started from little finger and interpharengial
wise. (b) Counting initiated from the index finger. (c)
Counting on finger tips using opponens. (d) Counting on
finger tips without opponens.

The subjects then completed an eight item
questionnaire adapted from the Edinburgh
Handedness Inventory (Oldfield, 1971), for which
they were asked to indicate their preferred hand
for eight bimanual tasks. For young children, it
was first ensured that they understood the question
and they knew each action and objects listed in the
questionnaire.   The participants were tested for
the pegboard task by using a Annet pegboard.20, 29
The pegboard was 32 by 18 cm with two rows of
10 holes drilled along each length. Each hole was
approximately 1.2 cm in diameter, and the two rows
were 15 cm apart. Ten pegs, 7.0 cm in length and
1.0 cm in width, were positioned along one length
of the board. The pegboard was placed in front of
the subjects in such away that the rows with pegs
are farthest from them. The subjects were given
command to move all the 10 pegs from the filled row
to the empty row. Participants completed two trails
with each hand in a randomized order, and the time
was noted using a stopwatch without the knowledge
of the subject. The hand preference of the subject was
recorded.

Fig 2 . Participant performing the pegboard task

The motor performance task was done on the
very next day of the preference test, measuring the
(a)                                                        (b)                            
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time each hand needed to move pegs from one row
of holes to another. The subjects had to shift the pegs
one by one to the corresponding opposite hole as fast
as possible. The command given to the patient was
‘move the pegs from one row to the other as fast as
you can’. Each hand was tested twice alternatively
and the time duration was noted using a stop watch,
for the motor performance. The whole procedure
took approximately 30 to 40 minutes to administer.

35

Once the data was obtained it was recorded for
further statistical analysis.

DATA ANALYSIS
Pearson’s correlation coefficient was used to
assess the relationship between handedness and
difference in motor performance and handedness and
hand digit mapping. The statistical package for social
sciences was used for analysis of data.

RESULTS
TABLE 1: Pearson correlation value for handedness
HANDEDNESS
HANDEDNESS   Pearson Correlation
                             Sig. (2 –tailed)
N
DIFFR                  Pearson Correlation
                             Sig. (2 –tailed)
N
DIFFL                  Pearson Correlation
                             Sig. (2 –tailed)
N

1.000
150
-.180
.028
150
-.160
.050
150

DIFFR

DIFFL

-.180
.028
150
1.000
.
150
      .637
.000
150

-.160
.050
150
       .637
.000
150
1.000
.
150

The result found was significant at 0.05 level for handedness and difference in score of right hand (DIFFR)
whereas no correlation was found between handedness and difference in left hand score (DIFFL).
TABLE 2 : handedness and different tasks
HANDEDNESS

MONTH

COUNTING

HANDEDNESS    Pearson Correlation
                              Sig. (2- tailed)
N

1.000
.
150

-.117
.154
150

.062
          .449
150

MONTH               Pearson Correlation
                              Sig. (2- tailed)
N

-.117
.154
150

1.000
.
150

.677
.000
150

COUNTING         Pearson Correlation
                              Sig. (2- tailed)
N

062
               .449
150

.677
.000
150

1.000
.
150

The result found was not significant for
correlation between handedness, month counting
and number counting however there was a significant
correlation of 0.01 level between month counting and
number counting.

0.5
0.45
0.4
0.35
0.3
0.25
0.2

month
number

0.15
0.1
0.05
0

Fig 3 . Significance value of month counting and number
counting in relation to handedness.
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TABLE 3 : Different patterns of counting
Little finger first

Index finger first

Thumb first

On finger tips

Month counting
N=146

            92

48

6

80

Number counting
N=150

           92

52

6

          90

Out of 150 subjects 54% (n=81) started counting
1-5 from the right hand and 6-10 on the left hand.
61.3% (n= 92) initiated counting 1-10 from the little
finger, 34.6% (n=52) subjects started with the index
finger and only 4% (n=6) begin with the thumb. 60%
(n=90) of the total subjects counted 1-10 on their
finger tips using opponens, while only 40% did it by
dividing the finger into three parts. All but 12 subjects
were verbally speaking while counting.

DISCUSSION
The present study suggests that there is a
significant correlation between handedness and
difference in the performance score of right hand
whereas no such correlation exits between the
handedness and difference in performance of left
hand. This is consistent with the results of Eric A.
Roy 20 in which performance with the preferred right
was found overall to be superior and W.J. Triggs
30
who suggests that preference is strongly related
to hand asymmetries in task performance whereas
the results of the present study are contradictory
to the results of Kumar Sameer 31 which suggested
discordance between the preference and performance
measures of handedness in self classified right
handed subjects. The difference in the results could
be due to the different performance measures.
Geschwind and Levitsky (1968) first reported that
the planum temporale was larger on the left in 65%
of brains, and changes away from asymmetry of
planum temporale involved increase in the size of
the smaller side, rather than decrease in the size of
larger. Annett (1992) suggested that asymmetry of
hand skill shows a parallel with the relationship
between planum temporale asymmetry and planum
temporale size, indicating that asymmetry was
associated with relative reduction on one side. Based
on this Annett and Kilshaw (1983) suggested that the
specialization of cerebral function associated with a
typical human bias to the left hemisphere and right
hand might be due to a right hemisphere handicap

rather than to a left hemisphere advantage.22 Those
who lack the typical bias, expected to be more
frequent among left handers than any other hand
preference group, would escape this handicap to
motor performance.Annett (1985) has proposed that
the normally distributed continuous differences in the
strength and skill of the right and left hands are the
result of numerous small accidental influences on the
development of the two sides of the body (e.g. larger
muscles, more efficient neuromuscular coordination).
Annett has hypothesized that an underlying genetic
influence is superimposed on this distribution of
manual differences and thus producing a systematic
bias towards increased strength and skill on the
right side of the body (the Right Shift). According
to hypothesis of Annett no such systematic bias
favoring the development of strength and skill on
the left side exits.30 The findings of the present study
provide support for the existence of an underlying
bias favoring the development of the right hand in
right handers and the absence of such a bias favoring
the left hand in left hander. In right handers the
difference in the performance scores of left hand and
right hand are correlated to each other suggesting
that right handed subjects were equally good in
performance with both the hands. In left handed as
well as in ambidextrous subjects no such correlation
was found between the difference of the performance
score of left hand and right hand. One possible
reason behind the result is that the number of the left
handers and ambidextrous is comparatively low than
right handed subjects. No significant correlation was
found between handedness and hand digit mapping
(assessed by month counting and finger counting),
which suggest that a subject can use either left-toright hand digit mapping or right- to- left hand for
digit mapping irrespective of his hand preference.
However a correlation between month naming and
number counting exits suggesting use of similar
pattern of hand digit mapping for two different given
tasks. This is true for right handed and left handed
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subjects whereas ambidextrous subjects show varying
hand digit mapping for two different tasks. It has been
noticed that greater number of subjects used their
right hand to count from 1-5 and then move onto the
left hand for counting 6-10. A SNARC- incongruent
effect was found in the present study showing small
digits (e.g.1, 2) associated with the right hand and
large digits (e.g. 7, 9) with the left hand. The SNARC
effect is not observed in all participants, which could
be explained by the hypothesis that those who do not
exhibit the SNARC effect have either no preferred left
or right starting hand for finger counting or no specific
finger- counting strategy at all. The association of the
hand digit mapping in two different task i.e. month
counting and number counting can be attributed to
the frequent use of similar strategy used for hand
digit mapping or learned hand digit mapping. The
result of the present study favors the performance
of the right handers. Therefore further studies can
be conducted with larger sample size. The effect of
age can be seen on the hand preference and motor
performance as the hand preferences changes from
childhood to adolescence.
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A Comparative Study on the Efficacy of Maitland’s
Mobilization and Muscle Energy Technique
on Frozen Shoulder
Arvind Kumar
Principal, Shri USB College of Physiothreapy, Abu Road, Rajasthan

ABSTRACT
Objective: Muscle Energy Technique can be an effective alternative to Maitland’s Mobilization to treat
pain in frozen shoulder patient. Muscle energy technique may also be used to decrease functional
disability in the patients in whom mobilization is contraindicated.
Results: Maitland’s Mobilization is more effective in improving range of motion and decreasing
functional disability in patients with frozen shoulder as compared to Muscle Energy Technique.
Conclusion: Muscle energy technique may also be used to decrease functional disability in the patients
in whom mobilization is contraindicated.
Keywords: Maitland’s Mobilization, Frozen shoulder, Muscle Energy Technique, Mobilization.

INTRODUCTION
Patients with diagnosis of frozen shoulder are
commonly seen in physiotherapy department. The
condition was first recognized as being distinct
from glenohumeral arthritis at least as early as
1872 by Duplay.Codman introduced the term
“frozen shoulder” in 1934 to describe patient who
had a painful loss of shoulder motion with normal
radiographic studies, describing the presentation as
a slow onset of shoulder pain, an inability to sleep on
the affected side, restricted glenohumeral elevation
and external rotation1.

adhesive capsulitis and frozen shoulder are the
preferred term and may be used interchangeably2 .
Approximately 2-3% of adult aged between 40
and 65 years developed adhesive capsulitis with
greater occurrence in women. The exact cause is not
known. The autoimmune theory has been proposed,
but conclusive evidence has not been found yet.There
is higher than normal association between frozen
shoulder and diabetes mellitus3.

REVIEW OF LIETERATURE

The term” frozen shoulder”, theorizing that
this pathology results from thickening and eventual
contracture of the glenohumeral capsule. Over the
years the frozen shoulder has had many different
names, including shoulder periarthritis, adherent
subacromial bursitis and frozen shoulder. Currently

Ekelund and Rydall (1992) compared the
outcomes of patients treated with distension
arthrography, local anesthetic and manipulation
followed by physical therapy. At four to six weak
follow up, 91% of the subject who had undergone this
combination of treatment reported complete or partial
relief of pain and 82% exhibited normal active range
of motion or near normal active range of motion.4

Corresponding author:
Dr. Arvind Kumar MPT, PhD (Pursuing)
Principal, Shri USB College of Physiothreapy,
Abu-Ambaji Road, Siyava, Abu Road, Rajasthan307026. E-mail- drarvindmpt@gmail.com,
Ph-0 97846 31151

Waldberg et al (1992) reported that physical
therapy combined with subcutaneous calcitonin
injections, performed daily for 21 days, resulted in
significantly greater pain reduction compared to
physical therapy alone. Both group received identical
physical therapy including active mobilization with
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electro-analgesia and cryotherapy. However there
was no significant difference in the time to functional
recovery between the two groups. 5
Mao et al (1997) reported statistically significant
improvement in glenohumeral active range of
motion and reappearance of the axillary recess
(via.arthrography) in subjects managed with 12 to
18 sessions of physical therapy including moist heat,
ultrasound, passive joint mobilization flexibility and
strengthening exercises.6
Placzek J D et al (1998) studied the long term
effect of glenohumeral joint translation (gliding)
manipulation on range of motion, pain and functions
in patients with frozen shoulder. Thirty-one patients
underwent brachial plexus block followed by
translation manipulation of glenohumeral joint.
Changes in the range of motion and pain were
assessed before manipulation with the patient under
anesthesia, immediately after manipulation with
the patient still under anesthesia, at early follow
up (5.3±3.2 weeks) and to long term follow up
(14.4±7.3 months). Passive range of motion increased
significantly for flexion, abduction, external rotation
and internal rotation. Significant decrease in visual
analog pain score between initial evaluation and the
follow up assessment also occurred. 7

MATERIAL & METHOD
A quasi-experimental approach was followed
with two experimental groups or comparison, using
before and after treatment scores.A total number
of 30 patients are selected, male and female patient
between age group 40 – 65 years were selected.A total
duration of the study is one month. The duration of
programmed for each subject is four week’s once
a day, for six days a week.The selection of sample
is based on purposive sampling. The subjects
diagnosed as frozen shoulder by Orthopaedician and
who showed a capsular pattern of restriction were
requested to participate in the study. The purpose
of the study was explained to all the subjects and all
volunteered to take part in the study. An informed
consent was taken from each subject.All subjects were
assessed using specific perform. All subjects were
assigned randomly, following random number table

to either Maitland’s mobilization group (Group-A)
or Muscle Energy Technique group   (Group- B).The
total no of subjects in the study were, N=30 in the age
group of 40-65 years with variable duration of pain (3
to 8 months).The total number of subjects in group A,
n = 15 with mean age of 55.60 years and SD 6.80 with
mean duration of pain 5.6 months and SD 1.11 were
taken. The total number of subjects in group B, n = 15
with mean age of 53.93 years and SD 7.32 with mean
duration of pain 5.4 months and SD 1.76 were taken.
There were six male and nine female patient’s
in-group A and nine male and six female patients in
group B.Material Used:Treatment couch ,Short wave
Diathermy,Goniometer,Shoulder pain & disability
index etc.1) Goniometer 2) Shoulder pain and
disability index 3) Pain Scale 4)Disability scale.Both
group patients were given SWD before starting the
treatment.
Group A patients were given Maitland’s
mobilization technique of suitable grades for 24
sitting in 4 weeks. Group B patients were given
muscle energy techniques for 24 sitting in 4 weeks. 3-5
muscle contractions with 5-7 seconds each contraction
(not more than 20% of total muscle strength) for
three repetitions.The patients attended physical
therapy session daily i.e 6 days in a week.Maitland’s
mobilization:Therapist stands / kneels alongside of
the patient’s right elbow.
Therapist flexes the patients elbow and holds his
wrist in right hand gently, and then places the fingers
of his left hand over the patients upper arm anteriorly
with the lateral border of the proximal phalanx of
the index finger against the anterior surface of the
proximal end of the patients forearm and thumb
against the lateral surface of the elbow. Patient’s right
upper arm is lifted fractionally off the couch.

DISCUSSION
Using statistical methods for data analysis, the
results obtained are as follows.To study the effect
of Maitland’s mobilization in patients with frozen
shoulder, the ROM and SPADI score were compared
before and after treatment. The results are given in
the table IA.

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

41

TABLE I: Mean, SD, and t values for comparison of Pre and Post treatment under Maitland’s
Sl no.

Variables

Pre treatment

Post treatment

Mean

SD

Mean

SD

t
(ttab14 = 2.15)

01

External Rotation

19.00

12.13

44.00

09.67

10.46

02

Abduction

77.00

16.34

110.00

13.50

11.15

03

Flexion

92.33

14.74

127.33

14.38

13.57

04

Total Pain Score
Total Disability
Score
Total SPADI Score

71.53

09.61

25.83

08.07

35.98

67.71

15.38

22.11

06.74

16.64

69.26

12.09

23.53

06.96

25.41

05
06

Using paired t test, it was found that results were significant at P<0.05. This suggests that there is a
significant increase in the range of motion and decrease in the pain and disability after treatment.To study
the effect of Muscle Energy Techniques in patients with frozen shoulder, the ROM and SPADI score were
compared before and after 20 days of treatment. The results are given in the table 2
TABLE 2: Mean, SD, and t values for comparison of Pre and Post treatment under Muscle Energy
Technique.
Pre treatment

Post treatment

Mean

SD

Mean

SD

t
(ttab14 = 2.15)

External Rotation

16.00

07.84

31.33

08.96

07.13

02

Abduction

81.00

10.39

99.33

11.93

08.45

03

Flexion

91.66

15.08

118.33

12.20

13.00

04

Total Pain Score

74.13

09.96

26.67

05.94

37.67

05

Total Disability Score

65.72

13.35

34.13

08.60

14.61

06

Total SPADI Score

69.04

11.80

31.14

07.08

23.10

Sl no.

Variables

01

Using paired t test, it was found that results were significant at P<0.05.This suggests that there is a significant
increase in the range of motion and decrease in the pain and disability after treatment.
TABLE: 3 The comparison of Maitlands Mobilization and Muscle Energy Techniques is made on the
measures of ROM and SPADI scores. A pretreatment comparison is given in the table 3.
Mean, SD, and t values for comparison of Maitlands mobilization and MET groups on Pre treatment
scores.

Sl no.

Variables

Maitlands Mobilization

Muscle Energy Technique

Mean

SD

Mean

SD

t
(ttab28 = 2.05)

01

External Rotation

19.00

12.33

16.00

07.84

00.80

02

Abduction

77.00

16.34

81.00

10.39

-00.79

03

Flexion

92.33

14.74

91.66

15.08

00.12

04
05

Total Pain Score
Total Disability Score

71.53
67.71

09.61
15.38

74.13
65.72

09.96
13.35

-00.72
00.37

06

Total SPADI Score

69.26

12.09

69.04

11.80

00.05
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Using unpaired t test, it was found that these
results do not indicate significant difference. It
suggests that there is no significant difference in
pre treatment scores of two groups (samples are
Homogeneous).
A comparison of post treatment measures as

indicated in table 4 suggest significant difference
between the measures of the two groups.The range
of motion is much higher in Maitlands Mobilization
for all types of movement assessed except for
flexion.Similarly the disability measures in Maitlands
mobilization group is much less as compared to and
Muscle Energy Technique group.

TABLE : 4 Mean, SD, and t values for comparison of Maitlands mobilization and MET groups on Post
treatment scores.

Sl no.

Variables

Muscle Energy
Technique

Maitlands Mobilization
Mean

SD

Mean

SD

T
(ttab28 = 2.05)

01

External Rotation

44.00

09.67

31.33

08.96

03.67

02

Abduction

110.00

13.50

99.33

11.93

02.27

03

Flexion

127.33

14.38

118.33

12.20

01.75

04

Total Pain Score

25.83

08.07

26.67

05.94

-00.32

05

Total Disability Score

22.11

06.74

34.13

08.60

-12.02

06

Total SPADI Score

23.53

06.96

31.14

07.08

-02.93

Using unpaired t test, it was found that results
were significant at P<0.05.This suggests that there is
a significant difference in the post treatment scores of
both groups
To examine the relative efficacy of the two
treatment techniques the mean gain of various

measures were compared as given in the table 5.
The improvement in the ROM and decrease in
disability noticed with Maitlands Mobilization group
is significantly higher than the improvement noticed
with Muscle Energy Technique group.

TABLE : 5 Mean of gain scores and SD of gain scores for two treatments and t value for significance of
difference.
Maitlands Mobilization

Muscle Energy Technique

Mean

SD

Mean

SD

tcal
(ttab28 = 2.05)

External Rotation

25.00

09.26

15.33

08.34

02.87

02

Abduction

33.00

11.46

18.33

08.38

03.95

04

Flexion

35.00

10.00

26.67

07.94

02.49

05

Total Pain Score

45.70

04.94

47.46

04.87

-00.97

06

Total Disability Score

45.60

10.61

31.59

08.34

03.97

07

Total SPADI Score

45.73

06.99

37.90

06.35

04.01

Sl no.

Variables

01
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Using unpaired t test, it was found that results
were significant at P<0.05. This suggests that there is a
significant difference in the gain scores of both groups
(Except total pain score for which ‘t’ value is found to
be non significant)
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2)

Rick Sandor et al: Adhesive capsulitis; Optimum
treatment of frozen shoulder, Journal of
physician and sport medicine, Vol-28, No-9,
September 2000.

3)

Cleland J and Durall C J (2002) Physical therapy
for adhesive capsulitis: systemic review,
physiotherapy. 88, 8, 450-457.

Patients with frozen shoulder largely benefit
from manual therapy treatment techniques.

4)

Robert A. Donatelli: physical therapy of the
shoulder, 3rd edition, 257-278.

Maitland’s Mobilization is more effective in
improving range of motion and decreasing functional
disability in patients with frozen shoulder as
compared to Muscle Energy Technique.

5)

I.A Kapandji: the physiology of the joints, Vol-1,
5th edition, 26-27.

6)

Richard S. Snell: Clinical Anatomy, 7th edition,
Lippincott, Williams and Wilkins, 495-497.

Muscle Energy Technique can be an effective
alternative to Maitland’s Mobilization to treat pain in
frozen shoulder patient. Muscle energy technique may
also be used to decrease functional disability in the
patients in whom mobilization is contraindicated.

7)

Grays Anatomy :
Livingstone, 627-629.

8)

David J Magee: Orthopedic Physical Assessment,
4th edition, W. B Saunders, 207-311.

9)

Nigel Palastanga et al: Anatomy and Human
Movements, structure and function, 3rd edition,
Butterworth Heinemann, 166-168.

CONCLUSION
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ABSTRACT
Objective: This study was conducted to compare the efficacy of MFR along with conventional therapy
v/s conventional therapy alone in the management of cervicogenic headache.
Study Design: Experimental study design.
Subjects: 30 patients between the age group of 25-45 years having cervicogenic headache were selected
as per the inclusion and exclusion criterion.
Procedure: In this study 30 subjects who met the inclusion criteria, were   explained about the study
protocol and    after obtaining informed consent from them, they were randomized into two groupscontrol group and experimental group. Subjects in control group received only conventional therapy
which included- moist pack for 10 minutes followed by stretching of the cervical muscles, and
strengthening of deep cervical flexors. This was followed by postural correction.
Experimental group subjects received conventional therapy followed by MFR for 3 minutes. 6 weeks
of training were given, 5 times a week. Headache severity, intensity were monitored before starting the
treatment and then after 6 weeks. Outcomes measures were VAS and NDI.
Result: No preexisting group differences were found during the pretest evaluation. Subjects receiving
MFR along with conventional therapy showed reduction in symptoms with an improvement in the
quality of life.  
Conclusion: The results indicate that MFR with conventional therapy is more effective than
conventional therapy alone in the management of CGH.
Keyword: Cervicogenic headache (CGH), Myofascial Release (MFR).

INTRODUCTION
Cervicogenic
headache
is
a
syndrome
characterized by chronic hemicranial pain that is
referred to the head from either bony structures or
Corresponding author:
Dr. Surabhi Shrivastava (PT)
Designations-  Physiotherapist. Address- MIG Dx. A
84 Katata Hills, Near Bagmugalia Extension
Bhopal(M.P).- 462043,
Email id- shrivastava.surabhi.ss@gmail.com

soft tissues of the neck. 1
Almost any pathology affecting the cervical spine
has been implicated in the genesis of CGH as a result
of convergence of sensory input from the cervical
structures within the spinal nucleus of the trigeminal
nerve.2
Epidemiological researchers suggest a higher
prevalence of headache in adults with neck pain.11
Females seem more predisposed to CGHs affecting
4 times as many women as men. Since CGHs
commonly affect women, it is important to consider
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menstruation and hormonal shifts as a contributor
to headaches.11 CGHs are common in weight-lifting
athletes.1, 14
The cervical spine consists of 7 vertebrae, C1 to
C7. First, second and seventh are atypical vertebrae
while third to sixth is typical3. The muscles of the
craniocervical region serve two primary roles: to hold
the head upright against gravity and to infinitely
position the head in space in order to optimally
position the sensory organs. The muscle of the
cervicothoracic region also serves two primary roles:
again to position the head and neck in space and to
stabilize the head and neck to allow and produce
movement of the scapula.4
The most common origin of pain is typically in
the upper cervical joints, namely the occiput through
C1and C2 segments. Lower or middle segments can
also produce cervicogenic headache.5
Hilton described the concept of headaches
originating from the cervical spine in 1860.6
Cervicogenic headache was first introduced by
Sjaastad et al in 1983. From 1983 to 1987, he and
his colleagues conducted a series of studies dealing
with cervicogenic headache, something described
as a variant of the chronic paroxysmal headache.
According to Sjaastad et al, CGH is diagnosed from
three features: (1) unilateral headache triggered by
head/ neck movements or postures; (2) unilateral
headache triggered by pressure on the neck; (3)
unilateral headache spreading to the neck and the
homolateral shoulder/ arm.7
Cervical headache is classically described as a
unilateral headache (Sjaastad et al 1983) but it can be
bilateral with often one side predominant (Jull 1986a;
Watson & Trott 1993).8
The intensity of cervical headache can be mild,
moderate or severe. It is most commonly moderate.8
Pain is dull and non-throbbing in character9. CGH
may be present for days, weeks or even months.10
Heat can be applied in multiple ways ranging from
in-clinic devices to home applications, with varying
thermal properties that can influence physiological
effects. Therapeutic applications may include
superficial moist heat, shortwave diathermy, and
infrared heat15.
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Stretching is a therapeutic maneuver designed
to increase the extensibility of soft tissues, thereby
improving flexibility by elongating structures that
have adaptively shortened.16
Strengthening exercise helps to improve strength,
tone, endurance, improve function etc.17
Postural correction- often by simply correcting the
underlying postural stresses the primary symptoms
can be minimized or even alleviated16.
Myofascial Release is a safe, gentle, hands-on
technique that works on the level of the fascia to    
open the restrictions12. Physiological Effects of MFR
includes- Increase blood/ lymph flow, increase flow
of nutrients, removal of waste products/ metabolites,
increase extensibility of tissues, increase joint ROM
etc.

METHODOLOGY
Study design-

Experimental design.

Sample technique:
method.
Sample size: 30
study.

Simple random sampling
subjects were selected for

They were randomly divided into 2 groups;
control group and experimental group with each
group having 15 subjects.
Study setting- It was conducted in an outpatient
setting in physiotherapy department of Career
Institute of   Medical Science BHEL, Bhopal (M.P).

SAMPLING CRITERIA
Inclusion criteria:
1) Male and females between the age group- 25 to
45 years.
2) Condition duration not more than 2 years.
3) Restriction in C0-C1, movements in front
bending.
4) Restriction at the movements of C0-C7 in side
bending.
5) Patient with forward head posture.
6) International Headache Society (1988) published
criteria for the diagnosis
cervicogenic
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headache.
Exclusion criteria:
1) Migraine
2) Tension type headache,
3) External compression headache

tucking the chin in and straightening the spine,
and draw attention to the way it feels.
• Have the patient move to the extreme of the
correct posture and then return to the midline.
• Hold for 5 sec, repeat- 5times.

4) Benign exertional headache.
VariablesIndependent variable
MFR
Dependent variablePain score on VAS
     Neck Disability Index
Study duration6months.
Duration of protocolThe total duration of protocol was 6 weeks, 5
times weekly.
Data collection procedureSubjects who met the inclusion criteria, were
randomized into two groups.
Control group- Subjects received moist pack
for 10 minutes followed by stretching of the upper
trapezius, levator, scalenes, suboccipitals, pectoralis
minor and pectoralis major and strengthening of
deep cervical flexors. This was followed by postural
correction.

Figure-1

• Scapular retraction• Patient in sitting or standing position.
• Ask the patient to do retraction. Suggest patient
imagine “holding a quarter between the shoulder
blades”. The patient should not extent the
shoulders or elevates the scapulae.
• Hold for 5 sec, repeat- 5times.

Experimental
groupSubjects
received
conventional therapy followed by MFR    for 3
minutes.

METHOD OF APLICATION OF
TREATMENT
A) Moist packPatient was placed in supine lying position on
moist pack for 10 minutes.
B) Postural correction• Axial extension (cervical retraction) to decrease a
forward head posture• Patient in sitting or standing position with arms
relaxed at the side.
• Lightly touch above the lip under the nose and
ask patient to lift the head up and away.
• Verbally reinforce the correct movement of

Figure-2

C) Stretching• To stretch the pectoralis major muscle-(
manual stretch)
Patient position: Sitting on treatment table, with
the hand behind the neck.
Kneel behind the patient and grasp the patient’s
elbows.
Hold the elbows at this end-point. No forceful
stretch is needed against the elbows, because the rib
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cage is elongating the proximal attachment of the
pectoralis major muscles bilaterally.

the neck opposite and rotates it toward the tight
muscles.

Be sure the patient maintains the head and neck
in the neutral position, not forward.

Stand behind the patient and stabilize the
shoulder with one hand on the side of tightness and
stabilize the head with the other hand around the
side of the patient’s head, holding the head against
the trunk.

Repeat - three times, hold for 15 seconds.
• To stretch the pectoralis minor muscle(manual stretch)
Patient position and procedure: Sitting, place
one hand posterior on the scapula and the
other
hand anterior on the shoulder just above the coracoid
process. As the patient breathes in, tip the scapula
posteriorly by pressing up and back against the
coracoid process while pressing downward against
the inferior angle of the scapula; then hold it at the
end-position while the patient breathes out.
•

To stretch the upper trapezius muscle-

Patient in sitting position with the back in neutral
position.
Stand behind the patient and place one hand over
the top of shoulder on the side of tightness and other
hand on the top of head.

The patient inhales and exhales; stabilize the
shoulder with a downward pressure as the patient
inhales again. This is a gentle, hold–relax stretching
maneuver.
Hold for 10-15 seconds, repeat- 3 times.
• To stretch Suboccipital Muscle-( Manual
Stretching)
Patient position and procedure: Sitting. Identify
the spinous process of the second cervical vertebra
and stabilize it with your thumb
Have the patient slowly nod, doing just a tipping
motion of the head on the upper spine.
Guide the movement by placing the other hand
across the patient’s forehead.

Slightly rotate the head on the side of tightness
and gently pull the head to the side so that the
patient’s ear approaches the opposite shoulder.
Hold for 15 seconds, repeat- 3 times.
•

To stretch levator scapulae-

Patient in sitting position with the back in neutral
position.
Stand behind the patient and place one hand
over the top of shoulder on the side of tightness and
other hand on the top of head just slightly above and
behind the ear.
Turn the head opposite to the side of tightness
and gently pull the head towards the chest wall.
Hold for 10-15 seconds, repeat- 3 times.
•

To stretch Scalene Muscle-

Patient position and procedure: Sitting. The
patient first performs axial    extension (tucks the
chin and straightens the neck) and then side-bends

D) Strengthening of deep cervical flexorsIsometric exercise- (Self resistance)
The intensity of the isometric exercise can be light
to strong, depending on the       patient’s symptoms.
Flexion- Have the patient places both hands on
the forehead and press the forehead into the palms in
a nodding fashion while not allowing motion.
E) Myofascial release techniqueSubcranial inhibitive distraction (SID) is a
myofascial technique. Patient Position: Supine lying
Therapist position: Sitting at the head end of the
bed
Procedure: Place the hand at the base of the
occiput, be sure that the patients head will eventually
drop into your hand
Rest the back of your hand on the table, use
traction equal to the weight of the patients    head,
hold and weight for the release
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When release occurs, you will feel the full weight
of the patient head on your hands.
The final stroke is performed with both hands at
the same time, ending with the heel of the hands just
under the curve of his skull with the fingers extended
along the neck.

STATISTICAL ANALYSIS
This chapter deals with analysis of data
collected with VAS and NDI of 30 subjects. Suitable
statistical analysis test was used in order to verify the
investigation of the study. Statistics was performed
using the software GraphPad. The characteristics of
the data are presided through tables. Pre and post test
scores of VAS and NDI were analyzed using paired ttest within the group and unpaired t-test between the
groups. Significant level was defined at P<0.05.

RESULT

Figure-3

Out come measures- The two outcome measures
used are:a)VAS      b)NDI

Table-1:

Comparison between Pre and Post test Scores between The Groups Using VAS Scale-

Sample Size

Pre

Post

A sample of 30 patients was selected and
allocated randomly into 2 groups of 15 subjects using
random sampling method. Experimental group
received MFR along with conventional therapy and
the control group received only conventional therapy
for a period of 6 weeks. In this study VAS and NDI
scale were used. The collected data was statistically
analyzed.

15

15

Mean

S.D.

Control Group

7.27

1.03

Experimental
Group

6.93

1.03

Control Group

4.33

0.98

Experimental
Group

3.13

0.83

t value

P value

0.8839

0.3843
P> 0.05
not statistically
significant.

3.6207

0.0011
p<0.05
statistically
significant.

Table-2: Comparison between Pre and Post test Scores between the Groups Using NDI ScaleSample Size

Pre

Post

15

15

Mean

S.D.

Control Group

19.60

4.32

Experimental
Group

19.27

3.75

Control Group

7.13

1.41

Experimental
Group

5.27

1.39

DISCUSSION
This study is based on the research hypothesis that
MFR along with conventional therapy will be more
effective for cervicogenic headache patients than with

t value

P value

0.2256

0.8232
P> 0.05
not statistically
significant.

3.6586

0.0010
p<0.05
statistically
significant.

conventional therapy alone and was completed with
30 patients. Two groups were selected of 15 patients
each, in experimental and control group. Both the
groups had similar baseline values. The research
hypothesis was proved that MFR with conventional
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therapy is effective than conventional therapy alone.
The patients selected in this study were between
the ages of 25 to 45 years and had symptoms due to
cervicogenic headache.

Nidhi, Gupta; Narkeesh; Divya in their study
found that Myofascial Release Techniques      are more
effective than Cervical TherapeuticExercise Program
me in reducing Cervicogenic Headache symptoms.13

The dependent variables used in this study (NDI)
has 10 sections. Each of the sections is scored from 0-5.
Section includes pain intensity, personal care, lifting,
reading, headaches, concentration, work, driving,
sleeping, and recreation. The maximum score is
therefore 50. Other dependent variable is VAS which
ranges from min 0 to max 10. The patient is instructed
to mark the line at the point that corresponds to the
degree of pain that is experienced.

Soft tissue therapy to the muscle and fascia of
the cervical region is aimed at releasing generally
tight muscle and fascia (commonly the cervical
extensors)10.

The independent variable used in this study is
MFR along with conventional therapy.
In this study we observe the effectiveness of
the MFR along with conventional therapy in the
management of cervicogenic headache. Our finding
demonstrated that a 6 weeks treatment protocol with
a frequency of 5 sessions per week leads to reduction
in pain and neck stiffness, improvement in physical
function and quality of life of person suffering from
CGH.
The results obtained suggested that both group
demonstrated significant improvements in all 10
sections of NDI and VAS scale at the end of 6 weeks
treatment. In this study the pre treatment values of
VAS and NDI have shown that there is no significant
difference between both the groups.
Therefore comparing experimental and control
group we see that experimental group is better than
control group in decreasing patients VAS and NDI
scores.
Subjects in experimental group received
MFR along with conventional therapy showed
improvement than the control group who received
only conventional therapy.

CONCLUSION
Results of this study suggest that a combination
of MFR and conventional therapy for a period of 6
weeks is more effective for decreasing symptoms
of patient sufferings from CGH than conventional
therapy alone.

FUTURE RESEARCH
A large sample size, by conducting individual
studies over individual techniques a precise   
knowledge as to which technique plays a major role
in the reduction of its frequency and intensity can be
obtained.
Follow up can be extended to study the long term
benefits of MFR.
Acknowledgement: We are thankful to all our
subjects who participated with full cooperation.
Conflict of Interest/ Source of Funding- Nil
Ethical Clearence: We certify that this study
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ABSTRACT
Background: Parkinson’s disease (PD) is a slowly progressive disease of the nervous system marked by
tremor, muscular rigidity, and slow, imprecise movement. Those patients with PD are confronted with
physical, psychological, and psychosocial issues that impact quality of life (QoL).
Aims: To assess the health related QoL among PD patients attending the Institute of Neurology
National Hospital of Sri Lanka (NHSL). The main domains assessed were mobility, activities of daily
living, emotional wellbeing, stigma, social support, cognitive impairment, communication and bodily
discomfort.
Method:  This descriptive study was conducted with 96 PD patients who are attending the PD clinic
of the Institute of Neurology NHSL. The Parkinson’s Disease Questionnaire (PDQ 39) was used as the
study instrument.
Results / Procedure Details:   In PD patients, their ability to engage in leisure activities, household
work, walking and getting around in public are the highest affected. (Mobility domain: Mean =
52.76). Secondly affected domain is the communication. (Mean = 50.00) which includes speech and
communication skills. The activities of daily living are also affected with highest impact on the skills of
writing and cutting up food. Stigma and cognition are moderately affected. The least affected domain
is the social support (mean = 25.17) which indicates the support from spouse and family.
Conclusion: Mobility and communication have the highest negative impact on QOL in PD patients.
Level of depression has negatively affected on emotional wellbeing. PD patients do not lack family and
social support much.
Keywords: Parkinson’s disease, Quality of Life.

INTRODUCTION
Parkinson’s disease (PD) is a slowly progressive
disease of the nervous system marked by tremor,
muscular rigidity, and slow, imprecise movement,
chiefly affecting middle-aged and elderly people. It
Corresponding author
Hewa Haputhanthirige Nadeesha Kalyani
Lecturer in Physiotherapy
104, Nagaha Watta, Elawella Road, Matara,
Sri Lanka

is associated with degeneration of the basal ganglia
of the brain and a deficiency of the neurotransmitter
dopamine1.
Early in the course of the disease, the most
obvious symptoms are movement-related; these
include shaking, rigidity, slowness of movement
and difficulty with walking and gait. Later,
thinking and behavioral problems may arise, with
dementia commonly occurring in the advanced
stages of the disease, whereas depression is the most
common psychiatric symptoms2. Parkinson’s disease
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invariably progresses with time. Motor symptoms, if
not treated, advance aggressively in the early stages
of the disease and more slowly later3.
It is evident that Parkinson’s disease has a major
adverse impact on patient’s lives. Patients not only
experience functional impairment, but are confronted
with physical, psychological, and psychosocial issues
that impact quality of life4.  Quality of life (QoL) is used
in healthcare to refer to an individual’s emotional,
social and physical wellbeing, including their ability
to function in the ordinary tasks of living5. The study
by Kuopio et al. reveals that the factor most closely
associates with Quality of Life was the presence of
depression. The postural instability and cognitive
impairment has additionally contributed to poor
quality of life6.
Studies conducted in this area for PD, is not very
common in Sri Lankan settings and it’s very hard to
find any coping strategies to enhance quality of life.
Therefore current study becomes important and this
aims to find out the most significant areas which
has got affected in quality of life with PD patients.
The current study aims at assessing the QoL from
the areas including mobility, activities of daily
living, emotional well-being, stigma, social support,
cognitions, communication and bodily discomfort
using the Parkinson’s disease Questionnaire – 39,
which has designed to address aspects of functioning
and well-being for those affected by PD10.

MATERIAL & METHOD
This descriptive study was conducted over a
period of 6 months with the aim of assessing the
quality of life among patients with Parkinson’s
disease attending the Institute of Neurology National
Hospital of Sri Lanka. 96 patients who are diagnosed
as having Parkinson’s disease by the medical
specialist in charge was included to the study and the
unconscious patients, patients in severe discomfort,
those who are in confusion and psychiatric patients
were excluded.
The Parkinson Disease Questionnaire-39 (PDQ39) was used as the study instrument to evaluate
health related quality of life. PDQ-39 comprises 8
dimensions (1. Mobility; 2. Activities of daily living;
3. Emotional well-being; 4. Stigma; 5. Social support;
6. Cognitive impairment; 7. Communication; and 8.

Bodily discomfort) while each dimension comprises
3 to 10 questions. Each question is rated on a Likert
scale with the score ranging from 0 (never) to 4
(always). The mean value and standard deviation was
computed for each question while each dimension
was calculated as a scale of 0 (no problem at all) to
100 (maximum level of problem). The score for each
dimension was derived using the formula:
Sum of scores of each question in dimension         
x 100/ 4 (max. score per question) x nos. questions
in dimension Statistical Package for Social Science
(SPSS) version 17.0 was used to analyze the data.

FINDINGS
Among the study sample of 96 PD patients, the
gender distribution is unequal having the majority
of males, with the percentage of 56.25 % of the total
study sample. When considering the age distribution,
most PD patients belong to 70 < years age group while
very less percentage of patients (9.37 %) are reported
from < 50 years age group (Table 1).
The Quality of Life was assessed using the
Parkinson’s Disease Questionnaire - 39 (PDQ 39).
Table 2 indicates the mean values and the respective
standard deviation of the different components of
the eight sub scales. In the first sub scale of mobility,
Parkinson patients have the biggest difficulty in
doing leisure activities (mean = 2.37). The difficulty
in looking after home and walking half a mile are
both equally difficult with a mean value of 2.21 each.
Among the components of mobility scale the least
affected is their ability to walk 100 yards. Among
the Activities of Daily Living which are in table 1 the
highest affected one is the cutting up of food (mean =
2.23). They have problems in writing (mean = 2.19) as
well as difficulty in holding a drink without spilling
it. Those indicate that performing fine movements
have got disturbed in Parkinson patients.
Components of emotional well being have
equally got affected in Parkinson patients with the
highest impact on feeling worried about future.
With relates to stigma they mostly have problems
in eating and drinking in public (mean = 1.94). As
a consequence they tend to hide the disease from
others (mean = 1.92). Having social support is less
affected associated with PD. With relates to cognitive
impairment Parkinson disease patients are having

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

problems with memory with the mean score of 2.27
compared to other components. Difficulty with
speech is a major problem the Parkinson’s disease
patients have (mean = 2.25) which negatively affects
on their communication.
Finally each dimension is calculated as a scale
from 0 to 100, considering 0 = no problem at all and
100 = maximum level of problem. When taken all sub
scales together it can be stated that Parkinson’s disease
patients are having the biggest problems in mobility
with a mean score of 52.76. Communication is also
a problem causing area for them when compared to
other components (mean = 50.00). The least affected
aspect is the social support (mean = 25.17) which
indicates that most individuals are happy about the
close relationships and they receive good support
from family and friends.

DISCUSSION
Research conducted worldwide reveals that
PD has physical, psychological, and psychosocial
issues, which has significant negative effects on QoL.
The current study comes under very few studies
conducted in Sri Lankan setting using PD patients.  
When considering the gender distribution the
majority are male patients with a percentage of
56.25 %. A study titled “Quality of Life and Attitude
in Individuals with Parkinson’s Disease with and
without Deep Brain Stimulation” reports similar
findings with a great majority of male participants3.
Furthermore in our study there was a significant
difference in the age distribution of PD patients and
the highest number of participants are reported from
70 < years. Similarly Quelhas et al. also have found
the mean age as 72 years. In comparison, de Boer et
al. reported the mean age of Parkinson’s patients as
67.1 years4.
When considering the mobility component,
we found consistency in clinical symptoms, which
worsens perception of the quality of life in patients
and it was the biggest issue the Parkinson patients are
having with the highest sub scale score (mean = 52.76).
When considering the individual components, they
are having great barriers in doing the leisure activities
(mean = 2.37). Similarly the study by Slezakova et al.
has found that problems with mobility worsen the
perception of the quality of life in PD patients9.
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Another study has revealed that mobility was
the only domain reported to be getting clinically
significant worsening over time3. However, when
we studied the heading, “accompaniment by
another person when walking long distances”,
we found that they expect less support by others
(mean = 1.96). Similarly Slezacova et al. stated that
out of the total number of respondents, only a least
number of respondents needed accompaniment
reflecting their subjective endeavor of not burdening
family and loved ones9.
With relates to ADL, the current study findings
show that they have difficulties in functions like
cutting up food (mean = 2.23), writing clearly (mean
= 2.19) and holding a drink without spilling it (mean
= 2.17), where as they perform the functions like
washing and dressing with less difficulty. Those
findings are closely correlated with the study by
Slezacova et al. who have found that majority of
participants having difficulty in cutting up food and
drinking without spilling9. Furthermore Savci et
al. have stated that the beginning symptoms of PD
most frequently experienced were hand tremors, and
slowness in movement which affect negatively on
their ADL11.
The subscale for emotional wellbeing has
reported a mean score of 42.44 indicating that PD
patients are moderately affected in that aspect,
with its highest impact on the feeling of worried
about future (mean = 1.87) and feeling of depression
(mean = 1.75). In contrast, the study by Schrag et al.
has revealed that, the strongest predictor of QoL in
Parkinson’s disease was the presence of depression8.
Furthermore in the study by Quelhas et al. has found
that feeling tense, experiencing excessive worrying
thoughts, an inability to relax, and restlessness were
the main characteristics of anxiety12.
With relates to stigma, a survey by Moore S
showed that there is a significant stigma perceived
to be associated with PD, as well as significant
misconceptions about the course and outcomes of the
disease.  Keeping the illness hidden from others can
be a reflection of perceived stigma associated with the
illness13. In accordance with that, the current study
findings also reveals that PD patients tend to conceal
the disease from others (mean = 1.92). Also they try to
avoid situations which involve eating and drinking in
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the public (mean = 1.94) due to the same reason.
The social support domain, is reported as the
least problematic aspect with the minimum sub
scale scoring (mean = 25.17). They do not have much
problems with support they receive from family, close
friends (mean = 0.83) and spouse (mean = 0.94). They
are content of their personal relationships as well.
When considering the cognitive impairment the
most affected component is the memory (mean =
2.27). In comparison, researchers have found that PD
patients have difficulty remembering information, or
have trouble finding the right words when speaking.
Many people with Parkinson’s are surprised to find
that they feel distracted or disorganized, or have
difficulty planning and carrying through tasks11.
Communication is the second highest affected
component in PD patients with a mean score of
50.00. In that subscale, the highest affected segment
is the speech (mean = 2.25). As a result they are
unable to communicate with people properly and
are ignored by people. Researches have stated that,

communication changes are almost inevitable for
people with Parkinson’s disease (PD) 13.
Bodily discomfort which is the presence of aches
and pains in joints of the body (mean = 1.98) is the
most highlighted problem the PD patients have with
relates to bodily discomfort. In accordance with
our findings, Slezacova et al has reported that the
majority of participants reported joint pain all over
the body 9.
Table 1: Socio demographic characteristics of
Parkinson’s disease patients (n = 96)
Characteristic
Gender
Male
Female
Age Group (years)
< 50
50 – 69
70<

N

Percentage
%

54
42

56.25
43.75

9
35
52

9.37
36.45
54.16

Table 2 - Mean scores for different components of sub scales in PDQ – 39 questionnaire for Parkinson’s
disease patients (n = 96)
Components of sub scale

Mean

Std. Deviation

Difficulty doing the leisure activities

2.37

0.861

Difficulty looking after home

2.21

1.004

Difficulty carrying bags

2.15

1.026

Problems walking half a mile

2.21

1.065

Problems walking 100 yards

1.85

1.026

Problems in getting around the house

2.00

0.940

Difficulty getting around in public

2.15

1.005

Needed someone else to accompany

1.96

1.004

Felt frightened or worried about falling over in public

2.15

0.940

Been confined to the house more than like

2.06

1.014

Difficulty in washing

1.37

1.078

Difficulty in dressing

1.31

1.029

Problems in doing up shoe laces

1.71

1.123

Problems in writing clearly

2.19

1.155

Difficulty in cutting up your food

2.23

1.147

Difficulty in holding a drink without spilling it

2.17

1.167

Felt depressed

1.75

1.056

Felt isolated and lonely

1.67

1.073

Felt weepy or tearful

1.62

1.039

Mobility

Activities of Daily Living

Emotional well being
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Table 2 - Mean scores for different components of sub scales in PDQ – 39 questionnaire for Parkinson’s
disease patients (n = 96) (Cont...)
Felt angry or bitter

1.63

0.976

Felt anxious

1.65

0.973

Felt worried about your future

1.87

0.954

Conceal your Parkinson’s from people

1.92

0.914

Avoided situations which involve eating or drinking in public

1.94

1.054

Felt embarrassed in public due to having Parkinson’s disease

1.83

1.012

Worried by other people’s reaction

1.50

0.894

Problems with your close personal relationships

1.25

0.696

Lacked support from your spouse or partner

0.94

0.831

Lacked support from your family or close friends

0.83

0.777

Unexpectedly fallen asleep during the day

1.71

0.983

Problems with concentration

1.69

0.898

Felt memory was bad

2.27

1.061

Had distressing dreams or hallucinations

1.77

0.923

Difficulty with speech

2.25

1.114

Unable to communicate with people properly

2.15

1.124

Felt ignored by people

1.60

0.912

Had painful muscle cramps or spasms

1.85

0.940

Had aches and pains in your joints or body

1.98

0.951

Felt unpleasantly hot or cold

1.35

0.929

Stigma

Social Support

Cognition

Communication

Bodily Discomfort

Table 3 - : Overall mean scores for different sub scales in PDQ – 39 questionnaire for Parkinson’s disease
patients (n = 96)
Sub scales

Mean

Std. Deviation

Mobility

52.7604

20.64257

Activities of daily living

45.7465

23.40668

Emotional well being

42.4479

23.76567

Stigma

44.9219

20.74502

Social Support

25.1736

16.62183

Cognitive impairment

46.4844

19.10438

Bodily discomfort

43.2292

21.05800

Communication

50.0000

24.48296

CONCLUSIONS
Majority of PD patients are males and the
commonest age group is 70 < years. Mobility is the
component which has the highest negative impact
on QoL in PD patients.  The second highest affected
component is the communication and the difficulty

in speech has the highest impact on this issue.
Furthermore there is a defect in memory, causing a
significant cognitive impairment in PD patients.  The
least affected aspect is the social support they receive
which indicates that most individuals are happy
about the close relationships and they receive good
support from family and friends.
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ABSTRACT
Objective: the purpose of the study was to determine the effects of a horticulture therapy programme
on the self-concept of children with physical disabilities.
Sample: 36 adolescents (15 girls and 21 boys) with locomotor and hearing impairments in the age
group of 12-18 years old from 2 rehabilitation centres participated in the study.
Methodology: The horticulture therapy programme included goal specific activities, four 2-hour
interactive sessions for 30 minutes every day for 20 days over the course of 9 weeks. Pre and post test
horticulture therapy sessions were conducted using standardised self concept rating scales.
Statistical Analysis: The data were statistically analysed using paired sample ‘t’ test, which was done
by a bio-statician with the help of statistical software.
Results: The participants showed significant improvement in self-concept over the period of the
programme.
Discussion: The results indicate that a basic horticulture activity such simple as learning how to
maintain a plant and taking individual responsibility of one can have a positive impact upon children’s
self-concept.
Conclusion: The paper concludes with a suggestion that horticulture therapy could be implemented
in the routine rehabilitation programme for children with physical disabilities to improve their selfconcept
Keywords: horticulture therapy, children with physical disability, Self-concept.

INTRODUCTION
Horticulture therapy has been recognised as a
treatment modality that utilises plants and gardening
activities for the improvement of individuals’ quality
of life. Its benefits are widely reported as having
a positive impact upon the emotional, cognitive
and sensory, motor and functional development of
individual1. A review by Lohr2 indicated psychological
benefits such as reduced stress, increased pain
tolerance, and improved mental functioning in
people as a result of their frequent interaction with
plants. Another systematic review of controlled and

observational studies by Annerstedt and Währborg3
reported similar results. More recently, horticulture
therapy has been used in treatment and rehabilitation
programmes for people in all walks of life including
with physical, intellectual or visual disabilities, people
who are developmentally delayed, and those who
are socially disadvantaged4 5 6. None of the studies
identified for the literature review of this paper
have reported any negative impact of horticulture
therapy on human beings with various disabilities
and difficulties7.
Nevertheless, it is important to acknowledge
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that a higher level of attention has been given in the
West and many other developed countries to show
that horticulture has been used as therapy or as an
adjunct to therapy in the treatment of diseases8. For
example, Flick9 showed evidence of the therapeutic
benefits of horticulture for pre-school with autism in
Western contexts. A study conducted by Söderback,
Söderstrom, & Schälander1 in Sweden reports that
horticulture therapy encourages emotional, cognitive
and/or sensory motor functional improvement,
increased social participation, health, well-being and
life satisfaction. Some other studies (for example, Ruth
and Elizabeth10) showed evidence of social benefits of
horticulture therapy such as improved interaction
within groups and with members outside of the
group; an increased consideration of self and other
individuals. However, in India, limited information is
available with regard to horticulture therapy, which
necessitated the study reported in this paper. Search
terms were the free-text concepts ‘healing garden’,
‘horticultural therapy’, and ‘restorative garden’
which were combined with ‘children with physical
disabilities’.
The present study worked on the basis of the
common assumption in India that adolescents with
disabilities have poor self-concept or feelings about
oneself. It is believed to be due to the very nature
of disabilities, lower level of social acceptance and
possible peer rejection. Several studies reported
that peer acceptance plays an important role in
developing self-concept among children11. It is not
only in India, many other countries have reported
poor self-concept among children with disabilities 12
13 14 15
. Due to the poor self-concept, these children are
reported as liable to limited functioning and ended
up with a sense of inferiority and maladjustment.
At the same time, research reported elsewhere
highlighted the fact that there are positive benefits
such as social integration, increase in self-concept,
self-esteem, concentration, learning of practical skills,
reduced level of stress and mental fatigue, enhanced
physical activities and improved social cohesion as
a result of the application of horticulture therapy in
children with disabilities. Here again, there is little
information available in the context of India. The
purpose of current research project in Kerala was to
assess the impact of horticulture therapy on the selfconcept of adolescents with physical disabilities.

MATERIALS & METHOD
The self-concept of the adolescents with physical
disabilities was measured using a rating scale
questionnaire or Self-Concept Rating Scale (SCRS).  
It consists of two parts focussing upon; a) the socioeconomic characteristics of the sample and b) aspects
specifically related to self-concept. Each part contains
six sub divisions with 14 questions each. This is a
five point rating scale. The tool was adapted from
the standardised self-concept scales. The scale was
initially prepared by collecting the statements and
edition statement for the pre-test. Later the pre-test
was carried out with 50 young people of 12-18 years
old. The score of the rating scale was in an ascending
order from 0 to 4. The items in the scale were analysed
and edited based on the pre-test.
The sample for the study comprised 36
adolescents with physical disabilities in the age
group of 12-18 years. 15 girls and 21 boys participated
in the study. They belonged to different socioeconomic backgrounds. 16 students have locomotor
disability and 20 have hearing impairments. They
were selected from two rehabilitation institutions
in the Thiruvananthapuram district of Kerala using
purposive sampling methods. This means that all 36
young people were deliberately selected upon the
aims and objectives of the enquiry.
The reliability of the scale was assessed and the
reliability coefficient of the self-concept scale is 0.82.
The scale was constructed by keeping in view of the
face validity requirements. Hence the investigation
included in-depth interview of 50 respondents for
validation of the self-concept scale. A total score of
more than 210 was considered as having a normal
self-concept, a score between 150-210 as moderate
and scores below 105 as low.
The Study: The study was carried out in the
following steps:I Pre Horticulture Therapy
II Horticulture Therapy Session
III Post Horticulture Therapy
Pre Horticulture Therapy : During this process,
the personal and socio-economic characteristics of
the sample children were assessed with the help of
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their teachers. In addition, a self-concept scale was
administered to assess their self-concept.
Horticulture therapy session
i.

Training on Horticulture Production

This session included imparting training on
raising, maintaining and protection of the horticulture
therapy garden. The classes were handled by
horticulture faculties from Kerala Agricultural
University.
ii. Raising special child’s garden or horticulture
therapy garden
The place where the garden was located was
easily accessible to the children with physical
disabilities. The garden area was ploughed well and
a grass path of 90 feet was kept so that children with
physical disabilities could walk through. Keeping in
mind the difficulties of the children associated with
their disabilities, plants in the garden were raised in
clay pots, gunny bags, glass containers and hanging
baskets under a ‘No Dig Concept’ which does not
require digging with a spade.
Potting mixture was prepared using river sand
with red loam, dried cattle manure and bone meal
in the ratio 1:2:1 respectively. Later this mixture
was filled in polyethylene bags, clay pots, gunny
bags and hanging baskets with the help of a skilled
labourer. After filling the sacks, they are kept apart
at a distance of 50 cm each so as to enable easy
intercultural operations. Seeds were first sown in the
polyethylene bags and after two weeks the sprouted
seedlings were transplanted to clay pots, gunny bags
and hanging baskets filled with potting mixture. In
addition to the seeds, stem cuttings were also planted.
The children regularly irrigated. The staff and the
children periodically monitored the horticulture
therapy garden.
The plants grown in the Horticulture therapy
garden
a. Ornamental plants: Rose, Orchid, Begonia,
Marigold, Zenia, Portulaca
b. Vegetables: Tomoto, Okra, Amanthus, Bitter
gourd, snake gourd, cucumber, beans.
c.

Fruits: Papaya, Banana
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d. Tubers: Sweet Potato, Tapioca
e. Medicinal and Aromatic plants: Ocimum
Sarictum,
Panikurka
(coleus
aromaticus),
Phyllanthum,
Aloevera,
Neela
amari
(Indigoteratinctoria), Chittaratha (Alpiriyacalcarata),
Asparagus (Asparagun racemosus) Brahmi (Bacopa
monnieri), and Turmeric (curcuma domestica) etc.
iii. Horticulture therapy activities
The children were involved in the following
horticulture therapy activities:
1. Naming the plants to develop and fixing
a name board allay with the child’s name. And the
name board is placed next to the yielding. Each
child was allotted a plant and the child was asked to
suggest a name for the plant. The children were also
informed that they will be responsible for the plant
that has been allotted to them in order to develop
sense of belongingness and responsibility.
2. Interaction with plants: people- plant
connection is encouraged and children are given
opportunities to interact with plants.
3. Watering the plants everyday: the children
with physical disabilities were asked to water the
plants by squeezing a sponge so that the action of
squeezing the sponge enables them to improve their
motor skills.
4. Weeding and pruning: after one month,
poultry manure, coir pith compost, and vermin
compost were applied. The children did fortnightly
weeding and pruning.
5. Protection of the plants: botanical pesticides
such as neem oil, bar soap, garlic extract, chilly
powder, kerosene and tobacco decoction were
applied for controlling pests of the plants.
6. Harvesting: at the correct maturity stage of
each plant, harvesting was done by the children.
III Post Horticulture Therapy Session
The sample is subjected to the standardised selfconcept scale.

RESULTS AND DISCUSSION
Self-concept scores were statistically analysed
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by a bio-statician to determine whether there is any
change in the Pre & Post Horticultural Therapy.
Paired ‘t’ test was used to find out the differences
in self-concept. The results of the study are outlined

in the following table that shows the differences in
the self-concept of two groups of individuals with
locomotor disability and hearing impairment with
the difference of the significance.

Table 1: Pre and Post Horticulture therapy scores on self concept
Type of
Disability
Locomotor
Disability
Hearing
Impaired

Test

Mean

N

Self concept pre

97.125

16

Self concept post

111.12

16

Self concept pre

89.600

20

Self concept post

104.05

20

It can be seen in the table that young people with
locomotor disability have shown an improvement
in their self concept from 97.125 (mean value) to
111.12. At the same time, adolescents with hearing
impairment showed their self concept improvement
from 89.600 (mean value) to 104.05. However,
adolescents with locomotor disability had higher
scores on self-concept (M=97.125 for the pre-test and
M=111.12 for the post test) than did adolescents with
hearing impairment (M=89.600 for the pre-test and
M=104.05 for the post test). The differences in the selfconcept of these two groups were not individually
studied for a comparison as it was not the primary
intention of the study. Another issue may be gender
wise comparisons which were also not the focus of
the study. However, further studies may be needed
to explore these issues.
Table also shows the descriptive statistics of the
study, which clearly demonstrates that the mean
of the self-concept scores of the post horticulture
therapy session is higher than the pre horticulture
therapy session.
As can be seen in the table, self-concept scores
of pre and post test indicated differences in the self
concept of the two groups before and after application
horticulture therapy. The result shows that significant
value (=17.9350 for adolescents with Locomotor
disability and 18.6757 for adolescents with hearing
impairment) is greater than that of test value (=10.0650
for adolescents with Locomotor disability and 10.2243
for adolescents with hearing impairment). This clearly
demonstrates that there is a significant difference in

t value

Level of
Significance

-7.58

.000

-7.16

.000

the self-concept of adolescents with disabilities. This
undoubtedly means that horticulture therapy has
increased the self-concept of children with physical
disabilities.
Studies showed that children with physical
disabilities have low self-concept and this may be
reflected throughout their lives16. The present study
reveals that children who underwent the horticulture
therapy programme had significant changes in their
self-concept. 1) Children observed the vegetables/
fruits growing from the plants they have seeded,
2) children felt proud when they saw their efforts
becoming productive, 3) children were able to share
their experiences and achievements with their peers
and other people, and 4) children had a feeling that
they were capable to endure. It is therefore right to
argue that all these testimonials could have enhanced
their self-concept.

CONCLUSION & IMPLICATIONS
The findings of the present study reveal that
horticulture therapy can improve the self-concept
of children with physical disabilities. It is therefore
worthwhile to consider horticulture therapy for
these children at hospitals, rehabilitation centres,
vocational training centres, nursing homes, schools,
botanical gardens, health resorts. The whole
horticulture project was a team work of three groups
of professionals such as child development experts,
horticulturists and special educators. This is very
beneficial for children as the adults around them are
working together as team for their development and
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welfare through horticulture therapy.
The findings have a number of implications for
intervention with children and adolescents with
physical disabilities. Horticulture therapy could be
one of the intervention techniques for improving
their self-concept. To foster self-concept, therapists
and individuals working in the disability sector
should promote opportunities for adolescents with
disabilities to engage in gardening activities. This
makes them take some responsibilities for looking
after the environment and involvement in the group
activities would promote their social skills that lead
to further improvements in their self-concept. This
may involve teachers and children with disabilities
engaging collaboratively in horticulture therapy
activities as part of their school curriculum.
Enthusiastic professionals and educators
should promote gardening activities in schools and
rehabilitation centres to ensure that children and
young people with disabilities are coming out with
a similar self-concept to other children of their age
group. Useful horticulture activities include planting
flowers, vegetables, fruits, tubers and medicinal plants,
clay modelling and flower arrangement, involving
the young people with disabilities in these activities
will benefit them positively to develop their selfconcept including decision making, problem solving,
goal setting and the acquisition of competencies17.
This would also provide opportunities for motivation
to acquire behavioural and social competencies.
Lack of such opportunities may lead them to further
dependency and social isolation.
Future research should attempt to replicate the
findings here, and extend them by examining the
reasons behind the lower self-concepts in children
with disabilities and how horticulture therapy
improves their self-concept. Once reasons are known
such interventions could be used more often in
schools, hospitals and rehabilitation centres.
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ABSTRACT
Background and Purpose: Premenstrual syndrome refers to distressing physical, psychological and
behavioral symptoms not caused by organic disease, which regularly occur during the same phase of
menstrual cycle and significantly regress or disappears during the remainder of the cycle.
Objective: To investigate the prevalence of premenstrual syndrome among the girls between 18 to 26
year age group.
Method: A cross sectional study was carried out in 2013-14 among female students of university, aged
18-26 year. Over all 500 participants were asked to fill up the Premenstrual Syndrome Screening Tool.
Results: From 500 students, who participated in this study 83.40% have mild to moderate, 14% have
moderate to severe and 2.60% have severe symptoms of PMS. Most common symptoms were feeling of
fatigue (61.05%), decrease interest in work, social activity and home activity (59%, 57.1%, 56%), physical
symptoms which include breast tenderness, headaches, joint/muscle pain, bloating and weight gain
(55.5%). Severity of symptoms was significantly higher for the younger women (18-20 year) compared
to the older women (21-23, 24-26 years).
Conclusion: Prevalence of premenstrual syndrome in focus group of university students was found to
be low but comparable to the result reported from the studies done in other countries.
Keywords: Prevalence, Premenstrual syndrome, Premenstrual Dysphoric disorder, premenstrual symptoms
screening tool.

INTRODUCTION
Premenstrual disorder has been variously defined
as psycho-neuro-endocrinal disorder of unknown
etiology1 that consists of a myriad of physical and
psychological symptoms. Premenstrual syndrome
includes a range of disorder from mild premenstrual
syndrome (PMS) to Premenstrual dysphoric disorder
(PMDD) 2.Premenstrual syndrome is cyclic recurrence
of distress with somatic and affective symptoms in
the luteal phase of menstrual cycle and in few days of
the next follicular phase. The most important somatic
symptoms are feeling overwhelmed, food craving,
insomnia or hypersomnia, headache, pelvic pain and
discomfort, breast tenderness, joint pain, bloating;
and the most common and distressing affective

symptoms are irritability, anxiety, depression, mood
swing, hostility, poor concentration, confusion, social
withdrawal and interpersonal conflicts 3, 4, 5.First,
Frank in 1993 described this clinical phenomenon
and used the term “premenstrual tension 6.The
American College of Obstetrics and Gynecology
(ACOG) guidelines for PMS7 adopted the diagnostic
criteria developed by the University of California at
San Diego (UCSD) and National institute of mental
health (NIMH). According to American college of
Obstetrics and Gynecology (ACOG) guideline, PMS
include one or more affective or somatic symptoms
that negatively impact a woman’s function and
lifestyle, occur during the five days prior to menses,
and are present in each of three previous menstrual
cycles 7. The symptoms are relieved within four days
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of the onset of menses and do not recur until at least
thirteenth day of next cycle day 8. The American
Psychiatric Association has established criteria for the
diagnosis of PMDD. The cyclic nature of depressive
symptoms that occur in PMDD should help
differentiate PMDD from other depressive disorder
that occurs throughout the cycle 9.

this questionnaire was that the people were divided
into 4 categories based on the severity: First: includes
women who don’t have this syndrome and didn’t
have PMS symptoms. Second: includes those who
have slight symptoms of syndrome. Third: includes
those who have medium to severe symptoms of this
syndrome 20.

Reports on prevalence of PMS differ in different
studies are for example, one study on female students
showed that out of 100%   of participants, 98.2%
reported at least one mild to severe premenstrual
symptoms 10. Derman et (2000) a conducted study
in Turkey that showed 61.4% of adolescent girl met
criteria for PMS. Among women samples up to 85%
have reported one or more premenstrual symptoms
7,11
. Dean et al (2000) concluded that regardless of
criteria used, PMS prevalence ranges from 19% to
30%.

METHODS

As the reviewed literature indicates, significant
group of women experience various degrees
of PMS. In addition, PMS symptoms can have
debilitating effects on women’s quality of life and
work production. However, competition, society 14,15.
And culture may control expression of premenstrual
symptoms and their severity. Most current studies on
PMS have been conducted in western countries. Thus,
it is imperative to investigate prevalence, severity,
and most common symptoms of PMS among various
populations to promote quality of life, health and
well being of reproductive age women. The current
study investigated the prevalence of premenstrual
symptoms in age group of 18 to26 age group of girls.
The questionnaire which is used in study
Premenstrual Syndrome Screening tool (PSST)
consists of two parts. The first part included 14
questions about psychological, physical and
behavioral symptoms and second part measured
the effects of these symptoms on personal life that
includes five questions. There are four parameters
for each questions including: a) not at all (symptoms
not present at all) b) mild (the symptoms are noxious
but they don’t affect the interpersonal relationship
or routine activity), c) moderate (the symptoms are
noxious and affect some of interpersonal relationship
or routine activities) d) severe (the symptoms are
very noxious and affect completely on interpersonal
relationship or routine activity. Scoring method in

a) Design: Cross sectional study
b) Setting: University students
c)

Sampling method: Convenient sampling

d) Sample size: 500
e) Inclusion and exclusion criteria:
1.

Inclusion criteria:

•

Age: 18 to 26 years

• Marital status: single and willingness to
participate
2.

Exclusion criteria:

•

Married women

•

Irregular menstrual cycle

• Current major medical and psychological
problem
•

Receiving any hormonal therapy.

f)

Data collection tools

Premenstrual symptoms screening tool survey
questionnaire
g) Procedure
The university students were recruited through
personal contact for initial response. An explanatory
discussion about the disorder was given using a
power point presentation in order to make them
aware about the syndrome so that the questions
could be accurately understood later on informed
consent and premenstrual syndrome screening tool
was asked to be filled up.
Participants were not given any incentives to get
involved in the study and those who participated
were assured about the confidentiality of their
response. They were given freedom to express their
symptoms by allowing them to mention personal
comments.

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

SUBJECTS AND METHOD
This survey study was conducted between
December 2013 and January 2014 on female students
of Ashok & Rita Patel institute of Physiotherapy,
Indukaka Ipcowala pharmacy collage, and S.M
Patel Ipcowala collage of commerce after obtaining
approval from the respective authorities. Overall,
500 female students were randomly recruited.
Participation in study was voluntary and if a student
refused to participate, no objection was taken.
Questionnaires and consent form were handed out to
the students in class room and collected after being
filled.
Premenstrual symptoms screening tool (PSST) is
considered among the most important inventories.
The design of this questionnaire is to gain simple and
easy screening tool for the determining the women
who suffer from premenstrual syndrome.     

DATA ANALYSIS
Descriptive analysis using mean and percentage
values to determine the average age of the participants
along with the total percentage of female with PMS
symptoms
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(50.15%), work efficiency and productivity (50.2%),
home responsibility (43.75%), relationship with family
(42.15%), relationship with co-workers (42.4%).
A significant difference in symptoms severity
was observed in 3 age groups, with the 18-20 year old
age group having the highest figure.
Table 1: Symptoms severity of PMS
Variable

Range
(score)

Total No.

Percentage

moderate

19-38

70

14%

severe

39-57

12

2.40%

mild

58-76

418

83.60%

Table 2: Comparison of symptoms severity of
PMS by age group
Age in years

Number

Percentage

18-20

280

56%

21-23

120

24%

24-26

100

20%

RESULTS

DISCUSSION

The age of 500 students who participated in this
study ranged from 18 to 26, with mean age of 22 years.
In total 500 participants all reported experiencing
various degrees of at least one symptom of 14
symptoms included in the questionnaire. The most
prevalent symptoms were feelings of fatigue (61.05%),
decreases interest in work, social activity and home
activity (59%, 57.1%, 56%), physical symptoms which
include breast tenderness, headaches, joint/muscle
pain, bloating and weight gain(55.5%), difficulty in
concentrating (53%), anger and irritability (48.85%),
depressed (46.85%), hypersomnia (44.65%), tearful
(41.45), anxiety and tension (41.5), feeling out of
control (39.2%), insomnia (38.9%), over eating
(35.7%).

The present study conducted on 500 university
student showed that all the participants had at least
one premenstrual syndrome of minimal severity. The
total symptoms scoring of the study is 76 accordingly
the score is divided in following range and variable
set as follow- mild 19-38(25-50%)score , moderate
39-57 (50-75%)score , severe 58-76(>75 %) score were
grouped.

The symptoms of PMS, both psychological and
physical according to the age group. Instead of these
14 symptoms there are 5 more questions which show
the interference of these 14 symptoms. The most
prevalent ones to be affected are social life activities

Dermanet a conducted study in turkey that
showed 61.4% of adolescent girl met criteria for PMS.
Among women sample up to 85% have reported
one or more premenstrual symptoms 7, 11. Nour
Mohammad Bakhshani et al (2009) had done study
to find prevalence and severity of premenstrual
symptoms among Iranian female university students.
The study   done on 300 students from 18 to 27 age
and concluded backache, tiredness, mood changes,
depressed mood and anxiety were most prevalent and
with the 18-20 years old age group having the highest
figure 17. A study done in Hong Kong indicated a

66

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

comparable prevalence rate of PMS is 19% 26.
Finally, studies have not consistently confirmed a
strong association between PMS and demographic risk
factors. In our study age was the only demographic
factor that contributed to severity of PMS. The
symptom severity in younger participants (18-20
years old) was significantly higher than that of the
other group (21-23 and 25-26 year old).Our findings
are comparable to the study by Nour Mohammad
Bakhshani et al who found more symptoms in age
group 18-20 years compared to 21-24 years 10. The
same study stated no difference in the females who
were married to the unmarried counterparts which
abolishes the influence of marriage on presence of
symptoms 10.
The prevalence in our study showed 83.40%
females having mild, having 14% moderate and 2.40%
having severe complains of PMS. The result shows
that, prevalence of mild symptoms was maximum
compared to other studies. Severe symptoms of PMS
indicate the premenstrual dysphoric disorder which
greatly affects the lifestyle and ADL of females. In
our present study the syndrome was not found to be
present as the maximum score was 62/76. Presence of
PMS among females depends on culture, education,
ethnicity health status and age of participant.
Sternfeld at al found that Hispanics reported greater
severity than Asians 7.
Moreover PMS symptoms are maximum evident
in one week before the menses and subside after 3
days of cycle due to the drastic hormonal imbalance in
this period but due to practical considerations it was
not possible to collect data of the participants during
their individual menses period which can obscure
the result due to recall bias and is the limitation of
this study. We do feel that this can affect the total
prevalence rate of our study population.

CONCLUSION
Prevalence of premenstrual syndrome in focus
group of university students was found to be low
but comparable to the result reported from the other
countries.
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ABSTRACT
Background & Objectives: Assessing the presence or absence of altered scapulohumeral rhythm in
shoulder pathology in clinical setting is important for better evaluation and rehabilitation. Given the
critical role of scapula in optimal functioning of shoulder, the aim of this study was to develop better
understanding of the coordinated movement of scapula and humerus over the entire arc of shoulder
elevation and to ascertain to which percentage scapula was involved in shoulder pathologies.
Method: Forty subjects with unilateral repetitive or overuse shoulder pathologies were recruited in the
study. A modified digital inclinometer was used to measure the scapular upward rotation of the subjects
with unilateral shoulder pathology. Scapular upward rotation was measured as the subjects performed
relevant amount of shoulder elevation in the scapular plane. Scapular rotation was assessed over the
entire arc of motion and over a series of shoulder elevation increments. The percent contribution of
scapular and glenohumeral joint to shoulder elevation was calculated. The scapulohumeral rhythm
was assessed and represented in the ratio of glenohumeral motion to scapulothoracic motion
Results: Scapulohumeral rhythm for the entire arc of shoulder elevation in scapular plane in subjects
with shoulder pathology was equal to 4.33:1(0◦-120◦) and ranged from 56.69:1 to 2.31:1(0◦-30◦ to 90◦120◦) when assessed across the different increments of humeral elevation. The total scapular motion
increased over the arc of humeral elevation. The scapula contributed 1.73% for the first 30 degrees of
shoulder elevation, between 23.73% and 25.2% for 30-90 degrees of shoulder elevation, and 30.13% for
90-120 degrees of shoulder elevation. Statistically significant differences in scapular upward rotation
were identified across the shoulder elevation increments (F =1.185, P < 0.05).
Conclusion: Clinically, the altered scapulohumeral rhythm could be assessed and the extent of scapular
contribution at varying humeral angles could be calculated. In 90-120 degrees the scapula demonstrated
with 9.04◦ SUR with 30.13% scapular contribution to overall shoulder elevation increment in the
subjects with shoulder pathologies. Since 90-120 degrees show higher scapular rotation contribution
than other shoulder elevation increments in scapular plane therefore, the clinicians can use overhead
rehabilitation exercises for better outcome in patients with shoulder pathologies.
Keywords: Scapulohumeral rhythm; scapular plane; scapula; shoulder.
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INTRODUCTION
The scapula is considered to move synchronously
with the humerus during the dynamic arm movement,
where it functions as such to provide appropriate
congruency between both the structures i.e the
glenoid fossa of the scapula and the humeral head
.This appropriate congruency is not only important for
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establishing or maintain adequate scapulothoracic or
glenohumeral muscle length tension relationship but
also works to provide a stable base for transformation
of kinetic energy,thus energy is transferred to the
distal segments via proximal segments of
Due to anatomical quality of this joint, the
scapulothroracic joint is most vulnerable to the
pathological motions and leading to increased
dependency of the shoulder joint on the surrounding
musculature for its normal movements as well as for
its stability(2,3).
The most commonly found glenohumeral
dysfunctions
or
pathologies
are
shoulder
impingement, rotator cuff pathology or biceps
tendinitis or tendinopathy. The abnormal positioning
of scapula on thorax at various humeral angles and
its control during gleno-humeral motion can be an
indication of alteration in the scapulohumeral rhythm
and thereby these changes can affect the functioning
of the upper extremity at high amount therefore, it
becomes very essential to clinically evaluate or assess
the scapular position and its movements in respect to
glenohumeral joint.(9,3) The ratio of the scapulohumeral
rhythm in healthy individuals, while performing 1800
of humeral elevation is considered to have 2:1 ratio
i.e. 1200 of movements it is said to be contributed by
glenohumeral joint and 600 by scapulothoracic joint(4).
It is considered that the prevalence of shoulder pain
and various other glenohumeral pathologies in
certain sorts or occupations has reached upto 40% or
even higher and it is related to altered scapulothoracic
kinematics to a greater extent than that of clavicular
kinematics.(8) Thus, it becomes important to investigate
the contributing factors for glenohumeral pathology
and that is possible only by adequate examination of
both joints movements. In this view, the following
factors could be considered while evaluating the
shoulder kinematics which can lead to biomechanical
alteration in the glenohumeral joint functioning and
thus it could be tight soft tissue structures ,shoulder
or scapular musculature inactivity, delayed muscle
co-activation and even strength imbalances are the
favorable factors(8).

METHOD
Forty subjects (33.42+5.01 years, 1.71+0.08 meters,
67.02+5.66 kg; 11 females; 29 males) presenting with
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a history of shoulder/glenohumeral pathology were
recruited in the study. Nineteen subjects present with
left sided and twenty one with right sided shoulder
pathology.
All participants completed an informed consent
form approved by the Institution and provided there
demographic details and orthopedically diagnosed
prescription.
The study was a Non- experimental design
(observational study). Patients were included in
the study if they had Orthopedically determined
shoulder pathology, presented with overuse or
repetitive type of shoulder pathologies and where:
pain or dysfunction persisted in one shoulder with 6
or more than 6 months.( 7) Additionally patients should
have had at least 1200 of active arm elevation. Both
males and females aged 25-40 years(16) were included
in the study. Patient’s were examined by a physical
therapist (normal include AROM measurement for
shoulder elevation).
Subjects were excluded if they presented
with history of trauma e.g. Fractures, history of
pervious shoulder surgery, presence of any spinal
abnormalities, any neuromuscular disorders,
sprengel’s deformity known scapular congenital
defect and history of diabetes and hypertension.
Non-probability convenient sampling method
was used.
A Digital Inclinometer (Pro 360, Precise,Sudershan
Measuring & Engineering Pvt. Ltd.,Delhi) was used.
Johnson et al (16) validated the use of the digital
inclinometer and with its use one can quantify the
scapular upward rotation contributions associated
at various shoulder elevation increaments (r=0.66 to
0.89). The following modifications were made to the
inclinometer as per Johnson et al:
2 wooden locator sticks were attached to the base
of the instrument and they measured approximately
10 cm in length. The wooden sticks ends were made
of Y-shaped, where the locator sticks permitted
the rotational adjustments at the distal end for its
better placement. The wooden locator sticks were
adjusted along the length of the spine of scapula; the
Y shaped ends were placed over the posterolateral
corner of the acromion process and over the root of
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spine of scapula.  A bubble level was attatched to the
instrument in order to maintain the instrument in its
appropriate position i.e. the perpendicular orientation
to the horizontal plane of the digital inclinometer.(16) A
guiding pole heighted of 2.13-m (7-ft) pole was used
during shoulder elevation. Markers at selected angles
were placed on the pole and the selected angles
were as (300, 450, 600,750,900,1200), A goniometer was
used for measuring the 400 angle thus ensuring the
glenohumeral elevation in the scapular plane.
The individual was instructed to stand with feet
shoulder width apart, arms relaxed at the sides and
heel placed on a line marked on the floor. During arm
movement the subject must point the thumb towards
the ceiling in order to avoid glenohumeral rotation.
The subject was asked to use their affected arm for
the testing procedure and to move when asked and
to place at selected angles. The guiding pole was used
and was placed at scapular angle i.e. 400 anterior
from the frontal plane. The selected humeral angles
were determined by using the digital inclinometer,
where the instrument was placed at the mid-shaft of

the upper-arm along the lateral border to hence the
glenohumeral angle was obtained and was marked
on the guiding pole. The scapular positions were
measured at 7 angles of humeral elevation i.e. at rest (
300,450,600,750,900,1200). The scapular upward rotation
was measured by palpating the root of spine of
scapula and the posterolateral corner of the acromion.
The two locator arms (the medial and the lateral arm)
was adjusted over root of spine of scapula and over
the posterolateral aspect of acromion respectively.
The digital inclinometer was maintained at a right
angle to the horizontal plane where the position
was retained by the help of bubble level. In order to
secure the reading the tester presses the hold button
of the inclinometer and that’s how the scapular
rotational degrees were recorded. Randomization
was done with the variable before the each testing
session and its order of testing was documented
on the data collection form i.e. the testing position
of shoulder elevation. At each inspecting position
two measurement trails were taken and thus mean
scapular upward rotation were considered.

RESULTS
Table 1: Shoulder elevation increments, mean scapular upward rotation measures, scapulohumeral
rhythm ratios, glenohumeral motion and percentage scapular contribution
Shoulder elevation
increments(degrees)

Mean + SD

Scapulohumeral
rhythm

Glenohumeral
motion(degrees)

% scapular
contribution

0-120

22.49 + 0.92

4.33:1

22.49

18.74

0-30

0.52 + 0.48

56.69:1

29.48

1.73

30-45

3.56  + 0.48

3.21:1

11.44

23.73

45-60

3.26  + 0.40

3.60:1

11.74

21.73

60-75

2.33 +   0.43

5.43:1

12.67

15.53

75-90

3.78 +   0.43

2.96:1

11.22

25.2

90-120

9.04 +    0.79

2.31:1

20.96

30.13

Table 2: Scapular upward rotation across the humeral elevation increments
Shoulder elevation
increment

Sum of Squares

df

Mean square

F Value

significance

Between Groups

1629.58

5

325.91

1.185

.00

Within Groups

64.35

234

0.275

Total

1693.93

239

df= degree of freedom
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Table 3 : Multiple comparisons analyses for scapular upward rotation per 30 and 15 degree increments
of shoulder elevation
95% Confidence Interval
(I) increment

0-30

30-45

45-60

60-75

(J) increment

Mean Difference (I-J)

Sig.

Lower Bound

Upper Bound

30-45

-3.04*

0.00

-3.37

-2.70

45-60

-2.74*

0.00

-3.07

-2.40

45-60

-1.80*

0.00

-2.14

-1.46

75-90

-3.26*

0.00

-3.59

-2.92

90-120

-8.52*

0.00

-8.85

-8.18

0-30

3.04*

0.00

2.70

3.37

45-60

0.29

0.11

-0.03

0.63

60-75

1.23*

0.00

0.89

1.57

75-90

-.219

0.42

-0.55

0.11

90-120

-5.48*

0.00

-5.81

-5.14

0-30

2.74*

0.00

2.40

3.07

30-45

-0.29

0.11

-0.63

0.03

60-75

0.93*

0.00

0.60

1.27

75-90

-0.51*

0.00

-0.85

-0.18

90-120

-5.77*

0.00

-6.11

-5.44

0-30

1.80*

0.00

1.46

2.14

30-45

-1.23*

0.00

-1.57

-0.89

45-60

-0.93*

0.00

-1.27

-0.60

0.00

-1.79

-1.11

0.00

-7.05

-6.38

-1.45*

75-90
90-120

75-90

90-120

-6.71*
0-30

3.26*

0.00

2.92

3.59

30-45

0.21

0.42

-0.11

0.55

45-60

0.51*

0.00

0.18

0.85

60-75

1.45*

0.00

1.11

1.79

90-120

-5.26*

0.00

-5.59

-4.92

0-30

8.52*

0.00

8.18

8.85

30-45

5.48*

0.00

5.14

5.81

45-60

5.77*

0.00

5.44

6.11

60-75

6.71*

0.00

6.38

7.05

60-75

5.26*

0.00

4.92

5.59

* significantly different
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DISCUSSION
Assessment of Scapulohumeral Rhythm (SHR) is
an important component in the clinical examination
of patients with shoulder joint pathologies. Robert
Manske et al suggested that observing the SHR was
a critical component for the assessment of scapular
muscle strength and even motor control. The author
suggested that normal SHR tends to become altered
or dysfunctional when an individual exhibits pain,
generalized weakness, and inhibition, loss of motor
control and loss of muscle strength or endurance of
shoulder musculature.
The present study quantified the contribution of
scapular upward rotation to the humeral elevation
in scapular plane for various shoulder pathologies
and thus calculated the SHR, glenohumaral motion
and the percentage of scapular contribution at
various humeral increment elevations. The SHR and
amount of SUR for various shoulder pathologies thus
presented with a SHR ratio as 4.33:1(0 – 120 degrees).
Our results have been compared with the previous
study which was conducted on healthy subjects and
documented the SHR as 2.34:1(0 – 120 degrees).
We observed an increasing SUR as the
glenohumeral joint achieved greater amount of
elevation in the scapular plane across the entire arc of
humeral elevation which is considered consistent with
the role of the scapula as it is related to maximize the
functioning of the glenohumeral joint during overhead
activity in normal or unaffected individuals whereas
various studies related to shoulder pathologies
suggested the cause for increased scapular rotation
in upward fashion to be as a positive compensatory
mechanism in order to maximize the overall ROM in
the presence of decreased mobility.
Normally the SHR ratio for the unaffected
subjects ranges from 40.05:1 to 0.90:1 (0 – 30  to 90 – 120
degrees), where the present study observed the SHR
ratio as 56.69:1 to 2.31:1 (0 – 30 to 90 – 120 degrees) for
various shoulder pathologies for the entire shoulder
elevation arc. These ratios are subjected to an increase
or decrease during the various increment elevation
thus depending on specific shoulder pathologies.
When assessing the mean difference at 00
– 300 increments which were compared with all other
increment were found to have a significant difference

as the scapula rotated to a limited degree or minimal
contribution during the setting phase. Paula M
suggested that decreased scapular upward rotation
is noted at the completion of the first phase, that is,
600 of humeral elevation in subjects with shoulder
impingement is to gradually compensate the scapular
rotation early propr to painful arc (600 – 1200). Thus
this could be the reason for further decrease SUR in
our observed finding.
Whereas the mean difference for 900 – 1200
increments was also found to have significant
difference when it was compared with all other
increments. The scapula showed more mobility
beyond 900 of humeral motion. Thereby such range
was presented with lowest SHR, it is considered
that scapular stabilizing muscle work more thus
increasing scapular control is required.
Finally the pattern of SHR we observed during
shoulder elevation in pathological subjects would
include: (1) setting phase of the scapula and minimal
scapular contribution (2) followed by a relative
increase or decrease but an inconsistent scapular
rotation contribution to humeral angles and finally
followed by (3) an increasing scapular upward
rotation whereas increased contribution of the
scapular is depicted.
The shoulder pathological subjects showed
decreased degree of SUR than that of healthy subjects.
Therefore, the contribution of scapula to shoulder
elevation reflected both inconsistencies in the SHR
and variability in scapular movements.
Since 90 – 120 degrees shows higher scapular
rotation contribution than the other shoulder elevation
increments in scapular plane therefore clinicians
can use overhead rehabilitation exercises for better
outcome in patients with shoulder pathologies.
In conclusion the scapulohumeral rhythm for the
subjects with shoulder pathologies was determined
with 4.33:1 and 18.74% of scapular contribution from
0- 120 degrees to the arc of humeral elevation in
the scapular plane. Therefore, one can calculate the
scapulohumeral rhythm
and can document the
extent of scapular contribution at varying humeral
angles in the shoulder pathologies by using a
clinically reliable and available instrument.
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Ideal Pen for Writer’s Cramp Like
Symptoms – A Clinical Trial
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ABSTRACT
Background and Objectives: This study intended to find out the effect of type of ink and size of pen on
writing aptitudes in subjects with symptoms of WC.
Method Materials: 40 subjects, systematically allocated to groups A to E, intervened with large diameter
ballpoint, gel, ink pens and small diameter gel and ink pens. Subjects had small diameter ballpoint pen
as habit pen. They were made to write with habit pen on the first day and then with one of the five
intervention pens the next day. Outcome measures were pain, fatigue, speed of writing and duration
for the onset of discomfort.
Results: The large diameter pens exhibited decreased pain and delayed onset of discomfort over small
diameter and habit pens. The small diameter ink pen group showed significant fatigue over habit
pen.
Conclusion: Large diameter pens proved to be superior of all. Further research needs to be
considered.
Keywords: Pens, Writing, Occupational cramps, Diameter, Ink.

INTRODUCTION
Writing helps us to communicate better by
allowing us to get out our point across without saying
a word and express ourselves in a better way.   Our
hand performs this skill along with other functions
like typing, playing music, stitching, mechanical work
etc. Thus, human hand may well surpass all body
parts except the brain as a topic of universal interest.
Harty M has characterized human hand as “symbol
of power”.1   Hazelton FT gave hand as “extension
of intellect”.2 The hand of a man is a remarkable
instrument, capable of performing countless actions;
Corresponding author:
Peeyoosha V. Nitsure M.P.T (Ortho),
Assistant Professor, Dept. of Orthopaedic
Physiotherapy, KLEU Institute of Physiotherapy,
JNMC Campus, Belgaum. Karnataka. India. Phone:
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Fax: 91-831-2474727 E-mail: peeoo123@yahoo.com

owing to its essential function i.e. prehension.3
Prehension activities of hand involve the grasping
of an object between any two surfaces in the hand.
Prehensions can be broadly classified as Power grip
and Precision grip. Precision grip is skillful placement
of an object between fingers or fingers and thumb.  
The position that is assumed to hold the pen is termed
as ‘three jaw chuck’4 or ‘Tridigital grip’3. Writing
results from movements of the shoulder and hand
with the to and fro movements of the are produced
by the extrinsic and intrinsic muscles of hand.4
Any sort of injury to the hand will hamper all
these functions of the hand. One of many conditions
that affect our hand is Writer’s Cramp (WC).  WC is
the most common dystonia occurring in the set of
repetitive movement disorders.5 WC is a form of task
specific focal dystonia. WC primarily occurs when
the patient is performing specific task that require
either highly repetitive movements or extreme motor
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precision. These TSDs include professions like clerks,
typists, surgeons, dentists, tailors, musicians, golfers,
snookers etc.6

was undertaken with an objective to study the effect
of size and type of pen on writing skills in subjects
with symptoms of WC.

WC is also included under the broad heading
of Repetitive Strain Injuries or cumulative trauma
disorders. This is defined as a chronic pain syndrome
affecting the hand and/or forearm and which usually
occurs in the context of activities of repetitive nature,
often requiring controlled posture associated with
pain in hand and wrist with weakness of grip and
tight muscles.7

MATERIALS & METHOD

Most of the cases are Idiopathic.8 Chen RS
(1995) stated that reciprocal inhibition is reduced in
patients with WC and thus there is co-contraction
of both agonist & antagonist group of muscles
using Electromyography 9,10 The clinical features of
WC include aching, discomfort and cramping of
fingers and wrist, fatigue, impeded speed of writing,
affected legibility of handwriting, in-coordination
of hand with task specific movements in early
stage.10 Epidemiological studies are few in number
which suggest that these prevalence rates are an
underestimation because of most patients never seek
medical assistance.11
Diagnosis is based on a careful occupational
and clinical history with the ergonomic assessment
accompanying physical examination of the
musculoskeletal and peripheral nervous systems.7
Various treatments have been advocated in
the treatment of WC. The management of WC
includes NSAIDs, splints, Physical Therapy, and
Rehabilitation in the initial stage. Physical Therapy
and Rehabilitation includes electrotherapy, relaxation
exercises, biofeedback and ergonomic measures.
Many authors suggest ergonomic measures as
the first line of management for WC. This includes
avoidance of pain-inducing activities, rest periods,
and change in pen holding grip, using special mould
or splints to hold a pen, teaching to write by shoulder
/other hand and to use different type (ink) and size
(diameter) of pen.   It is said to improve efficacy of
writing. However, there is hardly any study that
provides us with evidence that supports the advice of
change in the type of pen and whether this measure
actually helps in reducing the discomfort thereby
increasing skill of writing.  Hence, the present study

It was a clinical trial with a convenient sampling
design. The source of data was Students, teaching
and non-teaching staff working at KLE Society’s
Health science colleges. 40 subjects were recruited
for the study. The subjects selected for the study
were allocated systematically to 5 groups viz. Group
A = Large Diameter Ballpoint Pen (LDBP), Group B
= Large Diameter Gel Pen (LDGP), Group C = Large
Diameter Ink Pen (LDIP), Group D = Small Diameter
Gel Pen (SDGP) and Group E = Small Diameter Ink
Pen (SDIP).  
Inclusion criteria
• Pain and
30minutes

discomfort

while

writing

within

• Subjects with any of the symptoms of WC
• Literate who know kannada, marathi, hindi or
english
• Subject willing to participate
Exclusion criteria
• Surgeries on dominant hand and wrist
• Paralysis of dominant hand muscles.
• Recent trauma or fractures in dominant hand and
wrist.
• Infections and burns of dominant hand.
• Subjects using the pen, which is used in present
study.
• Any other clinical disorder that affects writing
except WC.
5 different types of pens were selected. Three
of them were large diameter (10.5-11 mm) and two
were small diameter (7-8 mm).   Three types of ink
were used as ballpoint, ordinary ink pen and gel ink
pen, with each of them having both large and small
diameter.(refer fig1)
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Fig 1: Different types of Pens used in study

Hand dynamometer was used for assessing
the strength of the hand in units of kilograms or
pounds. Stopwatch was used to record the time for
dynamometer hold time.  (Figure 2)

the institutional ethical clearance committee. After
briefing subjects about the study, written informed
consent was taken. The demographic data were noted.
Incidentally, for all subjects small diameter ball point
pen was habit pen. On first day, the subjects were
asked to write with Habit pens while on the second
day they were asked to write with the intervention
pen (according to the group to which the subject was
allotted).   Both the days’ evaluation was done for
all outcome measures before and after writing. The
maximum time for writing was 30minutes.  A printed
paragraph (in English/ Kannada/Marathi/Hindi) was
given to the subject to write in the preferred language.
The subjects were informed to stop writing as soon as
they had any discomfort or pain in the hand and the
time was noted. After writing, the speed of writing
was calculated.

RESULTS

Outcome Measures
Pain intensity: Measured by means of Visual
Analogue Scale (VAS).   A 10cm line marked with
numbers 0 to 10 was used where 0 symbolized no
pain and 10 as maximum pain. Patient was asked to
mark his pain on this line as per the severity.
Fatigue:   Measured by means of Hand
Dynamometer which measured hold time (in seconds)
with shoulder in 90degrees of flexion, neutral
adduction and external rotation, elbow extended,
forearm supinated and wrist neutral. (Figure 3)

Fig 3: Subject performing with hand dynamometer

Speed of writing: Measured by number of words
written per minute
Duration of writing: Noted to compare the onset
of symptoms
Consent to carry out the study was granted by

The mean difference between the VAS score of
habit pen and intervention pen was (t=5.816, p=0.048)
statistically significant. The average increases in VAS
scores were compared between all 5 groups. For habit
pen, results being not significant (F=1.004, p=0.419)
and for intervention pen, results were significantly
differing between the 5 groups with group E being
highly significant compared to group C (F=6.768,
p=0.004). (Refer Graph 1)
5
4

VAS Score

Fig 2: Dynamometer, Stop watch, measuring tape

Statistical analysis was done using the statistical
software “Graph Pad Prism” 0.4 version.   Paired ‘t’
test was used to compare the readings before and
after writing and to measure the difference between
the habit pen and intervention pen. ANOVA was
used, as there were more than 2 groups so as to
compare the difference between each group. Age of
the subjects was between 21 to 60 years. There were
a total of 18 males and 22 females in the study. All
subjects matched for age, gender and duration of
symptoms. The p value of <0.05 was considered to be
statistically significant.

3
2
1
0

A (LDBP)

B (LDGP)

C (LDIP)
Habit pen

D (SDGP)

E (SDIP)

Graph 1: VAS score between habit pen and intervention
pen
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Fatigue score was the maximum hold time of
dynamometer. Comparison of mean scores before
and after writing for habit pen and intervention pen
were statistically insignificant for all groups.   The
comparison of mean reduction in dynamometer hold
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time between habit pen and intervention pen was
statistically significant only in group E.   The scores
when compared between all 5 groups for both habit
pen and intervention pen showed to be statistically
insignificant. (Refer Table No.1)

Table 1: Dynamometer hold time between habit and intervention pens
Habit pen

Intervention pen

Value

Inference

Groups

Mean

SD

Mean

SD

t

p

A

-0.72

1.39

0.11

0.92

1.408

0.181

NS

B

-0.62

0.87

-0.62

0.87

0

1.00

NS

C

-0.80

1.52

-0.42

0.55

0.665

0.512

NS

D

0

0.84

-1.26

3.07

1.120

0.282

NS

E

0.01

1.26

-1.57

1.04

2.735

0.016

SS

SS = Statistically Significant;

NS = Not Significant

Improvement in the speed of writing was indicated by increase in the score. Comparisons were made
between habit and intervention pens. The results were statistically insignificant. (Refer table 2)
Table 2: Speed of writing between habit and intervention pens
Habit pen

Intervention pen

Value

Inference

Groups

Mean

SD

Mean

SD

t

p

A

19.13

3.91

18.99

3.98

0.071

0.944

NS

B

15.03

5.83

18.22

3.98

1.278

0.222

NS

C

15.88

5.20

16.99

4.84

0.442

0.665

NS

D

14.43

7.51

15.98

7.79

0.405

0.692

NS

E

22.99

3.30

22.59

2.66

0.267

0.793

NS

Improvement in the duration of writing was indicated by increase in the time taken for writing. The
comparison of the mean duration of writing between the habit and intervention pen was statistically significant
for groups A, B and C.   For intervention pen, the results were not significant statistically when compared
between the groups (F=2.059, p=0.107). (Refer Graph 3)

Graph 2: Duration of writing between habit and intervention pens
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DISCUSSION
Results of the present study showed that large
diameter pens were superior to small diameter pens.
There was less discomfort and it took more time
duration for the onset of pain when subjects used
large diameter pens as compared to small diameter
pens. However, speed of writing and fatigue scores
were same for both large diameter and small
diameter pens. All the subjects had been using SDBP
prior to the study. Hence, SDBP was habit pen for all
subjects.
Pain reduction in the present study was
noteworthy in subjects with large diameter pens
(LDBP, LDGP, LDIP) and SDGP showing a pattern
of LDGP = LDIP > LDBP > SDGP.  The better results
with large diameter pens could be because of the
larger diameter of the pens which allows for easy
gripping thereby reducing the muscle work required
while writing. Ball point pens use ink that is oil based
and are resistant to smudging. It is suggested that a
pen that has a rubber grip will make writing easier as
it conforms to the user’s hand.12 Significant reduction
in pain score was seen with small diameter gel pen
also. This may be due to the smooth flowy ink which
causes lesser trouble than ball point pen. Andrew
Bamji (2002) stated that ball pen forces itself to be
gripped tightly and that the resistance from friction
or drag between the pen and paper increases the
intensity of contraction of intrinsic muscles of hand,
thereby provoking pain and loss of control.13 Few
doctors also suggested that a pen with a wider grip
make penmanship easier.14,15
The current study showed significant increase in
duration of onset of discomfort with large diameter
pens showing a pattern of LDBP>LDIP>LDGP.
The delay in the duration of onset of pain can be
attributed to the wider grip diameter of the pens
used which ranged from 10.5 mm to 11 mm while the
small diameter pens had a diameter range from 7 mm
– 8 mm. Similar results were found in a study which
was done to compare two different types of ball point
pens with one hour writing in 12 students without
cervicobrachial disorders. The authors compared
their newly made ball point pen (with cylindrical grip
area that flares out at the pen tip with diameter of 11.9
to 13.6 mm along with a thick silicon rubber sleeve)
and a conventional ball point pen made up of hard

plastic with 8.3 mm diameter. The variables were
EMG and subjective pain scores. The results suggest
that after continuous writing, the new pen reduces
the muscle load on the upper limb and mitigates
fatigue in this area.16
In the current study, fatigue was shown to be
occurring only with the small diameter ink pen when
compared to the habit pen (SDB pen). These results
can be due to uncomfortable grip and small diameter
of the ink pen. The pen had no rubber grip and was
made of plastic body and thus more slippery. The
results of the present study cannot be attributed to
fatigue per se as the time given for the subject to write
was only 30 minutes.
The speed of writing calculated was not significant
with any of the groups when compared between the
habit pen and intervention pen. This can be attributed
to the 30 minutes of writing which is a short duration
to induce fatigue like symptoms, which could have in
turn affected the speed of writing. Hence, the type of
pens per se affecting the speed of writing cannot be
commented upon and in questionable.
The present study had a few limitations. Firstly,
the sample size needs to be larger for better validity of
the study. Secondly, the pens were not tailor made but
custom (ready) made. Thus there was no uniformity
in diameter or grip was possible. Thirdly, there was
no purely objective method employed in study like
needle electromyography of the upper limb muscles.
This could have helped to confirm the results.  Lastly,
long term effect or follow up was not done.

CONCLUSION
All the large diameter pens irrespective of the
type of ink have been found to have better effects in
improving the writing performance than the small
diameter pens. However, further clinical research has
to be considered trying to overcome the limitations of
the study.  Hence, it can be concluded that along with
other ergonomic measures for subjects with WC like
symptoms, an advice to use large diameter pen must
be considered.
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ABSTRACT
Aim of the study was to see health related quality of life in females suffering from Polycystic Ovary
Syndrome PCOS.It was observational cross-sectional with diagnosed cases of PCOS between age
18–45 years. Main Outcome Measure was The Health-Related Quality of Life Questionnaire (PCOSQ)
for women with polycystic ovary syndrome. The results of the study showed that in both married and
unmarried females the most affected domain was found to be body weight followed by infertility.
In unmarried females body hairs was also one of the most affected domain along with increased
body weight and infertility. In married females infertility was the most affected domain followed
by increased body weight. The present study concluded that health related quality of life is greatly
affecting in females suffering from PCOS.Primarily PCOS affects body weight and followed by
infertility & others issues.
Keywords: PCOS, HRQOL, Questionnaire, Quality of life.

INTRODUCTION
POLYCYSTIC ovary syndrome (PCOS) is the
most common endocrine disorder among women of
reproductive age in the developed world, affecting
8–18% of this population(7). The term polycystic
ovaries describes ovaries that contain many small
cysts (about twice as many as in normal ovaries),
usually no bigger than 8 millimeters each, located just
below the surface of the ovaries. These cysts are eggcontaining follicles that have not developed properly
due to a number of hormonal abnormalities.PCOS is
defined as the lack of ovulation caused by hormonal
deficiencies. It is called Polycystic Ovarian Syndrome
because many women with this disorder have
multiple non-ovulated follicles on their ovaries. The
disorder exhibits a variety of symptoms including
oligomenorrhea, hirsutism and obesity, not all of
which are necessarily present in any one woman.
The disease can cause long term health defects such
as diabetes, cardiovascular disease, and infertility.
PCOS is also the leading cause of infertility, making
the disorder an important health issue that is heavily
researched.

Women with PCOS exhibit:
Amenorrhea,
Anovulation
Oligomenorrhea, and infertility due to lack of
ovulation.
This can be caused by the gonadotropins LH,
FSH, or the steroid hormone estradiol.
Because women with PCOS have a high level of
testosterone and suffer from hyperandrogenism they
tend to have excess hair growth, or hirsutism, and are
more prone to oily skin and severe acne.
Three symptoms associated with PCOS:
Insulin resistance (diabetes),Obesity, and
cardiovascular problems. The symptoms typically
associated with polycystic ovary syndrome
(PCOS) such as acne, hirsutism, irregular menses,
amenorrhea, obesity and sub fertility are a major
source of psychological morbidity and can negatively
affect quality of life (QoL).
Overall, PCOS has a negative impact on the HR
QoL of adolescent girls with the condition. Emotional
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and social functioning appeared to be most affected
rather than areas of physical functioning Overweight
and obesity are associated with higher odds
of PCOS in adolescents.
The risk of PCOS is only minimally increased
with obesity, although the degree of obesity of PCOS
patients has increased, similar to that observed in the
general population. These data indicate that obesity
in PCOS reflects environmental factors to a great
extent.As there is currently no cure, the management
of PCOS is directed towards improving the patients’
health-related quality of life (HRQoL) by means of
symptomatic alleviation and prevention of longterm complications (including development of the
metabolic syndrome and associated sequelae, i.e.
cardiovascular disease and type II diabetes mellitus).
HRQoL is defined as a multidimensional concept
that encompasses physical, emotional and social
aspects associated with a specific disease or its
treatment (Colwell et al., 1998). HRQoL measurement
therefore provides important information on the
benefits of medical therapies or interventions from the
patient’s perspective.   This is particularly important
given that subjective clinical data do not correlate
with HRQoL.. HRQoL measurement also has an
important role in measuring the impact of chronic
disease and in evaluative research as a measure of
outcome, particularly in clinical trials where health
status tools can assist in clinical decision-making
regarding treatment choice and policy decisions.
Prior research has suggested that PCOS and its
associated symptom profile have a negative effect on
HRQoL. For example, acne and hirsutism have been
identified as major causes of social and emotional
stress and psychological morbidity. Irregular menses
and infertility issues have been suggested to cause
tensions within the family, altered self-perception,
impaired sexual functioning and problems in the
workplace.
Need of study: PCOS is one of the leading
causes of fertility problems in women,if not properly
managed, can lead to additional health problems in
later life, can affect a woman’s appearance and selfesteem.
Complex Management of PCOS is necessary to
provide comprehensive care, including nutrition,
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exercise, psychological counseling, and emotional
support for the complex management of PCOS (9).
Successful treatment of PCOS that would
reduce the burden of the symptoms and associated
psychosocial stress should also have an important
impact on woman’s HRQL (10).

AIM AND OBJECTIVE
Aim: To study health related quality of life in
females suffering from Polycystic Ovary Syndrome
PCOS.
Objective: To find the maximum affected among
the 5 domains of PCOS in married & unmarried
females.

METHODOLOGY
Study design & Methodology:
Study design: observational cross-sectional
Study population: women with polycystic ovary
syndrome (PCOS).
Location: SKNMC & GH
Sample size: 80 samples
Sampling: Purposive sampling.
Inclusion criteriaDiagnosed case of PCOS
Age 18–45 years.
Exclusion criteriaAnother major illness that substantially
influenced the woman’s quality of life.
Linguistic or cognitive difficulties preventing
reliable completion of the questionnaire
Participants were excluded for abnormally
elevated thyroid stimulation hormone (TSH),
prolactin, and/or FSH values
No chronic disease outside PCOS
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METHODOLOGY
Aim of the study was to see health related quality
of life in females suffering from Polycystic Ovary
Syndrome PCOS and the objective was to find the
maximum affected domain among the 5 domains
of PCOS in married & unmarried females. It was
observational cross-sectional study with 80 women
with polycystic ovary syndrome (PCOS) from
SKNMC & GH Narhe Pune. Purposive sampling
was done. Diagnosed case of PCOS between age
18–45 years were included in the study and subjects
having another major illness that substantially
influenced the woman’s quality of life, linguistic or
cognitive difficulties preventing reliable completion
of the questionnaire, abnormally elevated thyroid
stimulation hormone (TSH),prolactin, and/or FSH
values were excluded.
Permission from principal of SKNCOPT & HOD
of obstratics & gynecology to conduct project was
taken. Ethical clearance was taken. After taking
consent from the patient questionnaire was given to
the subject (PCOSQ) along with instructions.
PCOS HRQL
Successful treatment of PCOS that would reduce
the burden of the symptoms and associated
psychosocial stress should also have an
important impact on woman’s HRQL. Therefore, the
assessment of HRQL could add vital information to
the evaluation of treatment effectiveness in clinical
trials in PCOS, as well as to natural history studies.
The PCOS HRQL questionnaire represents a new
measure for women with PCOS and includes five
domains: emotional, body hair, infertility, weight,
and menstrual problems.(10) Instructions. This
questionnaire is designed for women with Polycystic
Ovary Syndrome.

RESULT & ANALYSIS
• Standardization of data is done by mean and
standard deviation.
• During the course of six months 80 women
with PCOS participated. The mean age of this sample
was 23.5yr – (SD 2.86). The mean duration of suffering
was 2.81yrs (SD 2.55). The majority of women was
married and most had some education beyond high

school. Many women amongst were employed.
• Table 1 explains five domains of the
questionnaire which are emotion, body hair, body
weight, infertility, menstrual problems. The mean
score of emotion was 38.77(SD 8.33) , body hair 19.95
(SD 4.07), body weight 12.16(SD 2.07), infertility 11.37
(SD 7.90), menstrual problems 16.63 (SD 2.77). This
table also shows mean score of total impairment
which is 98.9 (SD 12.27).
• Total data is distributed into married and
un-married, out of which 40% were un-married (32
samples) 60% were married (48 samples) which is
shown in fig 1.
• Fig 2 gives the summary of overall
impairment amongst 80 samples under 5 domains as
per PCOSQ. Higher the score, the greater the negative
impact on HRQL. In order of importance from least
to greatest concern were the scores for 1.( emotions),
2.(menstrual problems), 3.(body hair),4.(infertility),5.
(body weight), which was the highest HRQL concern
reported in this sample of 80 women with PCOS.
• Fig 3 and 4 shows impairment among unmarried and married subjects respectively. Amongst
un-married order of importance from least to
greatest concern were the scores for1. (Emotions),
2.(menstrual
problems),
3.(infertility),4.(body
hair),5.(body weight), which was the highest HRQL
concern reported in this sample of 32 women with
PCOS.
• Amongst -married order of importance
from least to greatest concern were the scores
for1.( emotions), 2.(body hair), 3.(menstrual
problems),4.(body weight),5.(infertility), which was
the highest HRQL concern reported in this sample of
48 women with PCOS.
• Weight was the greatest concern reported
by PCOS women which were un-married. Items
for weight subscale included “trouble dealing with
weight” and “frustration in loosing weight.” Amongst
married infertility was the greatest concern reported.
Items for the infertility subscale included “sadness
and worry about not having children and feeling out
of control.”
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Table 1 : Describing mean & standard deviation of the collected data
Mean

Standard deviation

Age

23.52

2.86

Duration of suffering

2.81

2.55

Emotion

38.77

8.33

Body Hair

19.95

4.07

Body Weight

12.16

2.07

Infertility

11.37

7.90

Menstrual
Problems

16.63

2.77

98.9

12.27

Domains

Total impairment

Distribution of Data

Impairment among unmarried subjects

Figure 3
Figure 1

Impairment among married subjects

Overall Impairment

Figure 4
Figure 2
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DISCUSSION
In present study course of 6months total 80
subjects participated amongst them body weight
was domain which was highly impaired i.e 27% since
among females with PCOS greater deposition of
visceral fat around internal organs in the abdominal
region. Abdominal fat distribution is associated with
increased due to lipid abnormalities followed by
infertility 25%, body hair18%, menstrual problems
17% & least was emotions 13%.
In this study we also found out that, there were
32 unmarried and 48 were married females, among
unmarried females body weight 23%, body hair 22%,
infertility 21%, menstrual problem 19%, emotion
16%.
While in married females infertility 24%, body
weight 23%, menstrual problem 22%, body hair 21%,
emotion 10%.
In the previous study conducted by Judy
Griffin McCook, 158 subjects suffering from PCOS
participated & among them impairments they found
out was in the order of Body weight, Menstrual
problem, Infertility, Emotions, Body hair.
A study published in Oxford journal of medicine
and health stated weight concerns have a particular
negative impact upon HRQoL, although the role
of body mass index in affecting HRQoL scores is
inconclusive from the available evidence. Acne is the
area least reported upon in terms of its impact upon
HRQoL.
All of the studies have concluded that PCOS has
a negative impact upon HRQoL. When compared
with healthy controls (i.e. without gynaecological
disorders) or normative data, it appears that women
with PCOS have a worse HRQoL than their peers,
with all four studies showing a worse HRQoL for
the women with PCOS compared with these control
groups.
Overall, the symptoms typically associated with
PCOS; amenorrhoea, oligomenorrhoea, hirsutism,
obesity, subfertility, anovulation and acne have all
been shown to lead to a significant reduction in QoL.
However, it is weight gain which appears to exert
greatest negative influence upon HRQoL in PCOS.

Five cross-sectional studies that used the PCOSQ
all found the weight domain to be the area most
negatively affected. On a scale where 1 represents
poorest functioning and 7 optimal functioning, mean
PCOSQ weight scores were 2.1 (Coffey et al., 2006);
2.85 (Guyatt et al., 2004); 2.33 (McCook et al., 2005);
2.86 (Ching et al., 2007) and 2.94 (Jones et al., 2004).
McCook et al. in 2005 completed a crosssectional, correlational study observing the influence
of obesity, fertility status and androgenism scores
on HRQoL in 128 adult women with PCOS in the
USA (mean age: 30.4 ± 5.5 years). Body Mass Index
(BMI), Waist-Hip Ratio (WHR) Ferriman-Gallwey
(F/G) scores, fertility status and biochemical
evaluation of hyperandrogenism were obtained from
each participant. Although the demographically
homogenous nature of the participants may not be
representative of the PCOS population (the study
sample mainly consisted of Caucasian (96.9%) and
married (78.1%) women, recruited from a private
reproductive medicine practice) it was found that for
the five domains of the PCOSQ, the most significant
was weight, followed by menstrual problems,
infertility, emotions and body hair.
Metabolic Syndrome is a symptom of PCOS.
Obesity in women suffering from PCOS can be
associated with the high concentration of androgens
in the body.
Cardiovascular disease is a health concern for
women with PCOS because they tend to have high
concentrations of low density lipid (LDL) cholesterol
in their blood stream. Symptoms of cardiovascular
disease include hypertension, and obesity.

HIRSUTISM
The negative impact of hirsutism upon both
PCOS and non-PCOS women’s daily lives and wellbeing has been well-reported and qualitative studies
in particular have highlighted the negative impact of
excessive hair growth on self-image and esteem .A
recent quantitative cross-sectional study, UK study,
assessed the psychological and behavioural burden
of unwanted facial hair in 88 women (mean age = 33.0
years) with suspected PCOS.
The studies identified in this review have shown
that PCOS is a major cause of psychological morbidity
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and a vast contributor to an overall diminished
HRQoL. This has been supported by the qualitative
research which has been carried out in this area.
The majority of studies in which the PCOSQ was
applied observed that the most adversely affected
domain was weight. The infertility domain of the
PCOSQ was also identified as being one of the areas
of poorest functioning for women with PCOS. In
contrast, the domains of body hair, and emotions
were frequently identified as the areas least affected
by PCOS. The symptom that was least reported upon
was acne. Dramusic et al. 1997 found that 87.5% of 50
adolescents with PCOS in Singapore reported being
‘unhappy about their body weight’.

Development of a health-related quality-oflife questionnaire (PCOSQ) for women with
polycystic ovary syndrome (PCOS); J Clin
Endocrinol Metab. 1998 Jun;83(6):1976-87.
2)

Dilbaz, Berna; Çinar, Mehmet; Özkaya,
Enis; Tonyali, Nazan Vanli; Dilbaz, Serdar;
Health related quality of life among different
PCOS phenotypes of infertile women;
SOURCE;Journal of the Turkish-German
Gynecological Association;Dec2012, Vol. 13
Issue 4, p247

3)

Elisabet Stener-Victorin1,2. Acupuncture and
physical exercise for affective symptoms and
health-related quality of life in polycystic
ovary syndrome: secondary analysis from a
randomized controlled trial. Complementary
and Alternative Medicine. 13 June 2013;vol. 13:
131

4)

Fatemeh Bazarganipour MSC, Saeide Ziaei MD,
Ali Montazeri PhD,Fatemeh  Foroozanfard MD;
Health-Related Quality of Life in Patients with
Polycystic Ovary Syndrome (PCOS): A ModelBased Study of Predictive Factors; The Journal
of Sexual

5)

G.L. Jones1,5, J.M. Hall2, A.H. Balen3 ,W.L.
Ledger4; Health-related quality of life
measurement in women with polycystic
ovary syndrome: a systematic review; volume
14 Oxford University Press on behalf of the
European Society of Human Reproduction
and Embryology. McCook JG1, Reame NE,
Thatcher SS; Health-related quality of life issues
in women with polycystic ovary syndrome;
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Life Issues in Women With Polycystic Ovary

CONCLUSION
PCOS has a significant negative impact on a
woman’s HRQoL.
Health related quality of life is greatly affecting in
females suffering from PCOS.
Primarily PCOS affects body weight and followed
by infertility & others issues.
A greater comprehension of HRQoL in PCOS
adolescents may aid in clinical decision-making with
regard to the management, treatment and supportive
interventions implemented. Early and effective
management of PCOS may result in the improvement
of HRQoL in adolescence and the transition to
adulthood.
Future scope of the study
Along with PCOSQ various interventions to
diagnose obesity, androgenesity can be included
Questions regarding acne can be included in
further studies
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ABSTRACT
Background: It is well documented in literature that exercise has a beneficiary effect on cardiovascular
fitness. This concept is applicable to different life styles as well. A change in life style is expected to
produce a positive change in cardiovascular fitness. But not many studies have been reported which
provide a quantitative data in support of this relationship. Therefore, this study was undertaken to
compare the cardiovascular fitness of active and sedentary individuals using 6 minute walk test.
Design: Observational, pre-test and post-test study
Subjects and method: A Sample of 60 subjects (30 males and 30 females) took part in the study.
Subjects were assigned to two groups viz. Group A (Active subjects; n=30) and Group B (sedentary
subjects; n =30).
Results: The result of the study showed that there was a difference in the cardiovascular parameters
between the 2 groups. The mean difference of pulse rate, systolic blood pressure and diastolic blood
pressure  in group A was 8.49, 15.57 and 6.81 respectively and in group B was 4.81, 5.66 and 3.65
respectively .It was also seen that the distance covered by group A was 662.5±75.06   meters ,which
was significantly more ,as compared to that covered by group B which was 651.20±72.8meters .Also,
the results showed that the subjective feeling of exertion, after the test was greater in sedentary
individuals(13.73±3.21) as compared to active individuals (12.63±2.26).
Conclusions: Based on the results of the present study, it can be concluded that active individuals are
healthier as compared to sedentary individuals as far as cardiovascular fitness is concerned. Thus,
the experimental hypothesis that “Cardiovascular fitness of active subjects is better as compared to
sedentary subjects” holds true.
Keywords: Active, Sedentary, Cardio vascular fitness, 6MWT
Abbreviations: 6MWT-Six minute walk test

INTRODUCTION
Cardiovascular fitness is the ability of the heart,
lung and other organs to consume, transport and
utilize oxygen.1The Center for Disease Control and
Prevention reported that lack of adequate exercise
is most prevalent risk factor for chronic heart disease
and that more than 60% of adults do not perform
the minimum recommended amount of physical
activity.2 Various exercise tests are used for diagnosis,
assessment and evaluation of cardiovascular fitness.  
Some commonly used protocols are bicycle ergo
meter, METS, O2 ml/kg/min wt. and treadmill

protocol (Bruce Kattus , Balke, Stanford).3The most
popularly used clinical exercise tests in order of
increasing complexity are stair climbing , a 6MWT,
a shuttle walk test,   detection of exercise-induced
asthma, cardiac stress test (Bruce protocol) and
cardiopulmonary exercise testing.
A recent review of functional walking tests
concluded that “6MWT” is easy to administer,
better tolerated, and more reflective of activities
of daily living than other walk tests4. The 6MWT
is a practical and simple test that requires a 30m
hallway but requires no exercise equipment or
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advanced training for technicians. This test measures
the distance that a patient can quickly walk on a
flat, hard surface in a period of 6 minute (6MWD).
A moderate level of physical activity reduces the
risk of stroke, independent of other factors.5 Even
mild physical activities has an important role in
the primary prevention of Type 2 diabetes mellitus,
through its direct effect on increased tissue sensitivity
to insulin.6
Furthermore, in older people regular physical
activity has an important role in preventing chronic
disease and prolonged end of life suffering7.
Moderate physical activity, which does not have to
be strenuous or prolonged, includes leisure activities
such as gardening and walking is also associated
with marked health benefits8. It is well documented
in literature that exercise has a beneficiary effect on
cardiovascular fitness. This concept is applicable
to different life styles as well. A change in life
style is expected to produce a positive change in
cardiovascular fitness. But not many studies have
been reported which provide a quantitative data in
support of this relationship. Therefore, this study was
undertaken to compare the cardiovascular fitness of
active and sedentary individuals using 6 minute walk
test.

3. Healthy asymptomatic individuals.
4. The subject must be ready to take the Physical
tests, during the course of study.
(B) EXCLUSION CRITERIA
1. Any History of cardio respiratory system
disease.
2. The subject must not be having Fever or
common cold on the day of examination.
3. Any history of substance abuse such as cigarette
smoking or tobacco use.
4. The subject must not be previously
declared unfit for any type of exercise or physical                
activity.
5. Any history of recent lower limb injuries or
diseases.
6. Subjects having heart rate <50 beats per minute
or> 100 beats per minute at rest and BP> 140/90 mm.
Design of the Study: The study was observational
in nature to compare the cardiovascular fitness in
active and sedentary subjects using 6 minute walk
test.

AIMS AND OBJECTIVES

PROCEDURE

To compare the cardiovascular fitness in active
and sedentary subjects using 6 minute walk test.

The purpose of the study was explained to the
subjects and they were encouraged to participate in
the study. Subjects were taken in the study, only if
they met the inclusion criteria.

METHODOLOGY
A Sample of 60 subjects (30 males and 30 females)
took part in the study. Subjects were assigned to two
groups viz. Group A (Active subjects; n=30) and
Group B (sedentary subjects; n =30). The subjects of
this study were students of Banarsidas Chandiwala
Institute of Physiotherapy, Kalkaji, New Delhi.

SELECTION CRITERIA
(A) INCLUSION CRITERIA
1. Age Group of 20-25 years.
2. Active individuals (who perform at least 20
min vigorous exercise 3 or more times per week)
and sedentary individuals (who do not perform any
exercise)9

The study was initiated only after taking an
informed consent from the subject. Verbal description
of the procedure was given to the subject. After this,
the demographic data was collected, which included
Age (years), Weight (kg), Height (cm), etc.
A base line assessment of the subject was
done prior to the start of the study by evaluating
the parameters such as: Exertion; (by Borg scale),
Blood pressure (systolic & diastolic measured by
sphygmomanometer), Pulse rate. Following this, the
6 minute walk test was conducted according to the
standardized protocol. Subjects were instructed to
inform immediately in case of any discomfort during
the test. After completion of the test, the subjects were
again evaluated for the outcome variables such as
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blood pressure, pulse rate, exertion and distance covered during the 6 minute walk test. The data thus collected
was recorded.

FINDINGS
TABLE-1.1 Comparison of Demographic Data of Group A and GROUP B
S.No.

GROUP
A                   
       
MEAN

VARIABLES

GROUP B

MD

S.D

MEAN

S.D

1

Age (in years)

21.9

0.636

21.76

0.76

0.14

2

Height (in cms)

165.23

9.21

165.43

10.7

0.2

3

Weight (in kg)

62.16

8.99

63.08

7.82

0.92

4

BMI

22.70

2.26

23.07

2.17

0.37

Gender ratio

5

     (M:F)

15:15

15:15

TABLE 1.2 Comparisons of Pre and Post Test Measurements of Outcome Variables between Group A
and B
S.No.

VARIABLES

GROUP A
PRE

GROUP B

POST

MD

MEAN

SD

MEAN

SD

PRE

POST

MD

MEAN

SD

MEAN

SD

1

SYSTOLIC BP
(mm hg)

118.66

8.02

134.2

5.76

15.75

120.86

7.29

142.09

8.13

5.66

2

DIASTOLIC BP
(mm hg)

77.12

5.19

83.39

6.03

6.81

80.13

4.44

90.59

4.9

3.65

3

PULSE

72.01

4.84

80.50

5.5

8.49

73.20

4.17

86.50

7.5

4.81

4

BORG
EXERTION

6.53

0.9

12.63

2.26

6.1

6.73

1.2

13.73

3.21

0.9

5

DISTANCE
COVERED(m)

662.52

75.06

651.20

72.8

DISCUSSION
Cardio vascular fitness is the ability of heart,
lung, and organs to consume, transport and utilize
oxygen10. clinical assessment of individual’s response
to exercise is important, as it provides global
examination of the respiratory, cardiac and metabolic
system. Therefore it is necessary to assess cardio

vascular fitness of individuals with risk factors such
as persons with sedentary lifestyle. Various tests are
used clinically to assess cardio vascular fitness .the
most popular cardiac tests in order of increasing
complexity are stair climbing, a 6 MWT, shuttle walk
test, cardiac stress test(Bruce protocol). And cardio
pulmonary exercise test.
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6 MWT is used as a clinical tool to predict
morbidity and mortality from cardio respiratory
disease. There are many studies done clinically to
determine the cardio vascular fitness in diseased
individual, but not much is done to determine this
factor in high risk individuals and healthy individual.
Therefore, this study was undertaken to provide a
statistical data regarding any variation in amount
of cardiovascular fitness in active and sedentary
individuals.
It was found that there was a slight difference
in the outcome variables (systolic and diastolic
blood pressure, and exertion values) between the
two groups at the start of the study .This might be
attributed to the different life style of active and
sedentary individuals.
The result of the study showed that there was some
difference in the cardiovascular parameters between
the 2 groups. (Active –group A, and Sedentary-group
B).The mean difference of pulse rate, systolic blood
pressure and diastolic blood pressure in group A
was 8.49, 15.57 and 6.81 respectively and in group
B was 4.81, 5.66 and 3.65 respectively. It was also
seen that the distance covered by group A was 662.5
meters, which was significantly more, as compared
to that covered by group B which was 651.20 meters.
Also, the results showed that the subjective feeling
of exertion after the test was greater in sedentary
individuals(13.73) as compared to active individuals
(12.63).
The possible reason for such result can be
attributed to the fact that physiological changes occur
with exercise in cardio vascular, respiratory and other
systems of the body. These changes are reflected both
at rest, during and after activity. It is important to
note that all these training effects cannot result from
one training program. It is seen that there is reduction
in resting pulse rate in some individuals because of
decrease in sympathetic drive with decreasing levels
of nor epinephrine and epinephrine. And an apparent
increase in parasympathetic(vagal) tone secondary
to decreased sympathetic tone. It is also seen that a
decrease in blood pressure occurs in some individuals
with a decrease in peripheral vascular resistance and
an increase in blood volume and hemoglobin also
occurs. This facilitates the oxygen delivery capacity
of the system.11

In some individuals there is an increase in oxygen
extraction by the working muscle because of enzymatic
and biochemical changes in the muscle. Greater VO2
maximum, results in greater work capacity. The
increased cardiac output increases the delivery of
oxygen to the working muscle. The increased ability of
the muscle to extract oxygen from the blood increases
the utilization of available oxygen. There is decreased
myocardial oxygen consumption (pulse rate times
systolic blood pressure) for any given intensity of
exercise because of decreased pulse rate, with (or
without) modest decrease in blood pressure .The
product can be decreased significantly in the healthy
subject without any loss of efficiency at a specific
workload .It is evident that during exercise, increased
stroke volume occurs as a result of the increase in
myocardial contractility and increase in ventricular
volume which leads to muscle hypertrophy and
increased capillary density. The number and size of
mitochondria are increased ,increasing the capacity to
generate ATP aerobically .12 The other possible reason
could be that there is a decrease in body fat ,blood
cholesterol and Triglyceride levels and also increase
in heat acclimatization, breaking strength of bones
ligaments and tensile strength of tendons occurs.
The findings of this study are in agreement with
the findings of a study done by Aparna Sarkar, Shaily
Razdan et al13. They did a study to assess the cardio
vascular fitness of non exercising healthy adults,
using standardized 6 minute walk test. They took
15 healthy men and 15 healthy women aged 40-50
years in the study. They concluded that 6 MWD
was significantly less for men and women who were
heavier and shorter.
Thus, on the basis of this study, it can be inferred
that cardiovascular fitness of active individuals
is better as compared to sedentary individuals’
.Therefore, it is recommended to follow a regular
exercise program to improve one’s cardiovascular
fitness.
Future researches should use sophisticated
instruments to get more accurate results and studies
should be done on different age groups to provide
statistical data which could be used to compare the
diseased or high risk individual’s data with healthy
individuals.   
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CONCLUSION
Based on the results of the present study,
it can be concluded that active individuals are
healthier as compared to sedentary individuals as
far as cardiovascular fitness is concerned. Thus, the
experimental hypothesis that “Cardiovascular fitness
of active subjects is better as compared to sedentary
subjects” holds true.
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ABSTRACT
Objective: To study the relationship of age, gender & anthropometric factors on forward and lateral
functional reach in standing in normal Indian adults
Materials and Method: This study was conducted on 360 Indians (180 males & females) above 21 years
from all regions of the country staying in Mumbai (60 subject each in the age group 21-40, 41-69, 70-87 years
for both males & females), An attempt was made to include people from all parts of the country. They were
evaluated by Functional Reach Test (FRT) in Forward Reach (FR) and Lateral Reach (LR) along with factors
of age, gender, and anthropometric characteristics (Height, Shoulder height, Arm length, Trunk length, Leg
length, Foot length, Foot breadth)
Result: In both males and females:
1. There was no significant difference (p = 0.029) in the FR and LR measures of subjects selected from the
different regions of the country for each age group
2. A strong negative correlation between age and FR as well as LR (r= 0.567, p=<0.0001)
3. A strong positive correlation between FR as well as LR was found (r=0.568, p=<0.0001) for Height, shoulder
height, arm length except foot length and trunk length in LR
4. A strong positive correlation between FR and LR  (r=0.59, p=<0.0001)
Conclusion: Since factors of age gender & anthropometric measures affect the forward & lateral reach in
adults, these factors should be given due consideration while interpreting the values.
Keywords; Balance, Adult, FRT (Functional Reach Test), FR (Forward Reach), LR (Lateral Reach).

INTRODUCTION
Postural Control is the ability to maintain the
body’s center-of-gravity over the base of support
during quiet standing and movement. It is a
complex process involving the coordinated actions of
biomechanical, sensory, motor, and central nervous
system.¹ Age-related changes are observed in the
postural control system, with 1/3rd of the population
above 65 years reporting falls each year. ² Population
of Indians above 60 years has increased from 5.06%
of total population in 1961, to 7.70% in 2001 and is

estimated to be double (12.30%) in 2025.3
Duncan et al (1990).4 described that upper
extremity movements during standing require
preserved postural control mechanisms. The
Functional Reach Test (FRT).4 is a reliable and valid,
clinical, & inexpensive tool for standing balance.5,6
It is the maximal distance one can reach forward
beyond arm‘s length while maintaining balance over
a fixed base of support. FRT is a measure of dynamic
postural control and the margin of stability similar
to center of pressure excursion.4 Similarly lateral
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functional reach on right and left side tests balance
in the coronal plane as described by Brauer et al7 &
Takahashi et al8.
Duncan, et al4 found out that FR is highly
reproducible, thus it is a feasible tool to use in the
clinics for patients with balance problems which
measures antero-postrior stability. Giorgetti et al30,
Brauer et al7 and Takahashi et al8 found that lateral FR
has good test-retest reliability for measuring medio
lateral stability
Takahashi et al8 found that elderly people
frequently experience lateral falls and suffer fractures
of the femoral neck as a result. Therefore, he
suggested that it is also important to examine balance
in this coronal plane.
Duncan et al4 reported that in adults, age, gender,
height, weight, trunk length and arm/foot length were
all associated (r > 0.80) with the Forward Reach (FR)
distance, the most significant being height and age.
Depending on the geographical locations, climatic
and environmental conditions anthropometric detail
varies (Jacobs, 1994)9,10    Differences in normative
values for FR & LR has been reported as per the
geographical regions9,10 thus there is a need to study
the effect of age, gender and anthropometric factors
on the functional reach test scores in forward and
lateral direction in standing in normal Indian adults.

MATERIALS & METHOD
360 Indians (180 males & females) above 21 years
from all regions of the country staying in Mumbai
were evaluated by FRT in FR and LR. (60 subject
each in the age group 21-40, 41-69, 70-87 years) were
selected for both males & females. An attempt was
made to include people from all parts of the country.
Mumbai is one of the big metropolitan cities in India,
which has a diverse range of people migrated from all
over India coexisting in the city. The 10 males and 10
females subjects were selected from regions of India
as categorised by National health and family survey
(NHFS) namely; south, west, north, central, east and
north-east as per their geographical place of origin for
analysis.
Only subjects with Normal range of motion
(ROM) of trunk, shoulder, hip and ankle, with
no history of fall in the previous 6 months, and
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without any clinical manifestation of orthopaedic or
neurologic condition were selected.
Assessment: Assessment of subjects was initiated
after approval by ethical committee and university.
Each of the subjects was briefed on how the test
would be done and was asked to sign consent.
Measurements were taken in standing using
measuring tape (in centimetres) for the following:
Height (Relaxed standing with head level), Shoulder
height(From the acromion process to the floor),
Arm length(Distance from the tip of the acromian
process to the head of third metacarpal), Trunk
length(Distance between the 7th cervical and 2nd
sacral vertebra), Leg length (From anterior superior
iliac spine to the floor), Foot length(Length traced on
a butter/white paper from the heel to the tip of the big
toe), Foot breadth(Traced on butter/ white paper from
1st to 5th ball of foot)
Procedure: The Forward Reach test was done
as described originally by Duncan et al, 1990.4 and
lateral reach test as described by Brauer et al, 1999. 7
On right upper extremity.
Forward Reach and Lateral Reach : The maximal
distance reached beyond arm’s length, in the forward
and Lateral direction.
Method: Subject stand with feet comfortably
apart (approximately 10cm) beside the tape measure
taped at the subject’s shoulder height on the wall
The test arm is raised to 90 degrees of shoulder
flexion with the elbow extended and hand fisted
(figure 1. 2) and the tester reads off the level of the 3rd
metacarpal head positioned on the tape measure

Figure 1. Forward Reach			
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Scores are determined by assessing the difference
between the start and end position is the reach
distance, usually measured in centimetres. Three
trials were done and the average was noted.
Analysis of the data was using Predictive Analytic
Software (PASW) Statistics 18. Baseline differences
between groups were assessed using one-way
ANOVA (normally distributed data), Comparison
using unpaired t test and correlation using Pearson
product-moment correlation coefficient statistics.
Figure 2. Lateral Reach

RESULTS
Table 1: comparison between different regions
using ANOVA
Source of

Sum of

d.f.

Mean

F

P

Table 2: Correlation of Age with Reach values
(FR and LR)

Male (21-90 yrs)

Variation     Squares                   Squares

between      201.7               5        40.35         2.714    0.029

Female(21-90
yrs)

error            802.9              54       14.87

Variables

r value

FR

-0.54

LR

-0.62

FR

-0.47

LR

-0.64

P-value
<0.0001

<0.0001

total            1005.               59

Table 3: Comparison of Reach between Male and Female
Reach

Age group (yrs)

FR

LR

Mean±SD

t-value

P-Value

35.74 ± 4.06

4.9634

0.0001

36.51±4.44

32.54±4.81

5.7111

0.0001

70-87 (n=60)

30.80±2.91

26.57±4.61

6.8815

0.0001

21-40 (n=60)

26.79±5.06

24.53±2.83

5.7964

0.0001

41-69 (n=60)

25.50±4.65

23.11±2.82

4.5222

0.0001

70-87 (n=60)

20.42±3.56

18.67±3.14

3.1786

0.0019

Male

Female

21-40 (n=60)

38.64±5.36

41-69 (n=60)

Table 4: Correlation of Reach with Anthropometric measures.
Anthropometric
measurements
Height

Gender

Reach (y)

r-value

p-value

Correlation

Male

Forward
Lateral
Forward
Lateral
Forward
Lateral
Forward
Lateral

0.81
0.84
0.86
0.87
0.41
0.43
0.48
0.49

0.0001
0.0004
0.0001
0.0005
0.0001
0.0004
0.0002
0.0001

High
High
High
High
Moderate
Moderate
Moderate
Moderate

Female
Shoulder Height

Male
Female
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Table 4: Correlation of Reach with Anthropometric measures.
Arm Length

Male
Female

Foot Length

Male
Female

Trunk Length

Male
Female

Forward
Lateral
Forward
Lateral
Forward
Lateral
Forward
Lateral
Forward
Lateral
Forward
Lateral
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(Cont...)

0.44
0.45
0.41
0.43
0.61
0.34
0.45
0.36
0.44
0.32
0.43
0.34

0.0002
0.0001
0.0001
0.0002
0.0001
0.006
0.0002
0.001
0.0032
0.001
0.0002
0.003

Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Moderate
Negligible
Moderate
Low
Moderate
Low

Table 5: Correlation between the Forward and Lateral Reach
Gender

Male

Female

Age group
(yrs)

Mean±SD
FR

LR

21-40

38.64±5.36

41-69

35.28±4.71

70-87

r-value

p-value

Correlation

26.79±5.06

0.49

<0.0001

Moderate

25.50±4.65

0.50

<0.0001

Moderate

30.80±2.913

20.42±3.56

0.65

<0.0001

Moderate

21-40

35.74 ±4.06

24.43±2.83

0.46

0.0002

Moderate

41-69

32.54±4.81

23.11±2.82

0.59

<0.0001

Moderate

70-87

26.24±4.56

18.67±3.14

0.72

<0.0001

High

DISCUSSION
In view of diverse geographical nature in India
(heterogeneous population), an attempt was made
to include people representing population from
different regions of the country.
Since, Analysis indicated that there was no
significant difference in the FR and LR values
between the different regions for all the three age
groups for both males and females (Table 1). Hence
reach values of all the regions were combined for all
the three age groups
1. Reach v/s age: In this sample there was
significant negative correlation in reach values as
the age progress for both FR and LR (Table 2) This
reflects the decrease in balance as age progress.
Balance disturbances may be due to slow reaction
time, reduction in nerve conduction velocity and
decrease in sensory-motor and proprioceptive
response. A decline in proprioceptive response, in
turn, may be due to a decrease in neurons, decrease
in muscle strength and postural abnormalities. All
these changes affect the reaching capability of a
person14,15,16

Isles et al .14 found from a study that the
decline in balance with age. The decline is significant
by the fourth and fifth decades, well before
attention is generally paid to testing of balance or to
considering strategies to maintain or improve balance
performance.
2. Reach v/s gender: As seen in (Table 3) there
was a statistically significant difference between
males and females in forward and lateral reach in all
the three age groups with reach of males better than
those of females in all the age groups.
Magtoto et al.11 found that there was a significant
difference in the reach values between males and
females. Reach test values between Filipinos males
and females show that males have greater FR values
than the females. This may be due to the difference
between the average heights. Therefore, taller
individuals will tend to have higher FR values.
Silveira et al.12, Duncan et al.4 reported that the
men were taller and showed larger values of FR and
LR in 128 volunteers, ages 21 to 87 years.
The different body heights of men and women
have been assumed to contribute to the poorer
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postural stability of women compared to men (Kinney
LaPier et al).15,16 , and it is possible that the balance
differences between men and women are mainly due
to their different anthropometrics.
The presence of gender differences in sway
amplitudes or velocities differs between studies
(Ekhdahl et al)17,18,19 the balance performance of 78
women and 74 men with some traditional functional
balance tests and a force platform and found men
to be more stable than women. This finding was
also supported by Ojala et al20, Juntunen et al21 and
Overstall et al22 found in their study women to be less
stable than men. Further, there are many studies that
failed to find significant relationships with gender
(Black et al).23.24.15
3. Reach v/s Anthropometric Measures: Since the
reach values decrease after 40yrs (Table 4), in order
to verify the effect of anthropometric measures on
the FR and LR values only the individuals in the age
group of 21-40yrs was considered
The present study showed a positive High to
Moderate correlation for all measures considered
except for foot length, trunk length in LR
Duncan et al4 reported that height, trunk length,
arm length were all associated (r=0.80) with the FR
distance the most significant predictors were height
and age.
Similarly Magtoto et al11 has reported a strong
positive correlation (r= 0.827) for FR and LR for
Height, age, arm‘s length, trunk length, and shoulder
length
Silveira et al12 reported that all the variables had
an influence on FR, except arm length, and body
weight. The variables exerting greatest influence
were the individual‘s gender, age and height. For
LR, the height, weight, foot length and arm length
variables were not significant determinants.
The total height and shoulder height of the
individuals showed an influence on the mean obtained
in FRT (Mary Thompson et al).13. This occurred
because the standing functional reach allowed greater
limits of stability in a vertical posture are traditionally
considered to depend on the longer lever arm longer
height would have greater amplitude of movement
than a shorter height (Nashner et al).1

4. Forward Reach V/S Lateral Reach: In this
study a positive moderate correlation between FR
and LR was found (Table 5). Hence a person with
good antero-posterior stability would possess a good
lateral stability as well.
FR and LR direction measures similar but unique
aspects. Measurement in a single direction does not
necessarily predict reach values in the other direction.
Because falls occur in both directions, reach as a
measure of the limit of stability needs to be assed in
both directions30.
Magtoto et al11, Silveira et al12 found that forward
and lateral reach has a strong positive correlation (p>
0.827) Forward reach appears to be associated with
greater lateral stability.

CONCLUSION
Since factors of age gender & anthropometric
measures affect the forward & lateral reach in
Indian adults, these factors should be given due
consideration while interpreting results.
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ABSTRACT
Design: Experimental Pre-test – Post-test comparative analysis design
Objective: to find out the efficacy of thoracic mobilization and stretching of levator scapulae in cases
of PIVD.
Methodology: 75 subjects (52 males and 23 females), ( age  range 25-45 years)with acute or sub-acute
low back pain due to PIVD were   recruited and randomly distributed in one of the three groups.  
Group I received Cyriax’s listing correction followed by stretching of  Levator scapulae and  Maitland’s
rhythmic oscillatory central PA/bilateral PA  mobilization of the upper thoracic spines that reproduced
the original symptom and McKenzie Extension exercises. Group II received Cyriax’s listing correction
– I followed by sustained lumbar. Group III received McKenzie listing correction followed by Extension
exercises. Outcome Measures: Pain by Horizontal visual analog scale (VAS) and       Functional outcome
measure by Oswestry Disability Index (ODI). Measurements were taken before the treatment and after
4 weeks of treatment, for 5 days/week.
Results: Overall result of the study shows significant change in pain and function for all the groups
after 4 weeks of treatment. At the end of treatment there was significant difference between the groups
for function; however, Group II and III showed similar reduction in pain.
Conclusion: stretching of levator scapulae muscles and mobilisation of cervicothoracic spine that
reproduced the original back pain with or without leg pain is found to be effective for the management
of PIVD.
Keywords: Mobilisation, cervico-thoracic dysfunctions, myofascial pain syndrome, Prolapsed intervertebral
disc, manual therapy, Maitland, Mckenzi, Cyriax.

INTRODUCTION
Low Back pain is one of the most common medical
problems that cause a significant amount of disability
and incapability. Lesions in an intervertebral disk
are the most common cause of low back pain and
sciatica (Pearce 1967). The annual incidence of low
back pain is estimated at 5%, but only 1% develops
radiculopathy. Lumbar disc prolapse is a disease
most common between 30 and 50 years of age, with
a male preponderance, as well as an association with
repeated mechanical forces and smoking. It may
occur at any level, but 95% occur at L4/5 or L5/S1
(Nick Haden 2005).

Symptoms of lumbar disc herniation are
relatively common in the general population,
although the prevalence rates vary widely between
different studies. Symptom severity also varies and,
in many patients, pain and loss of function may lead
to disability and long periods of sick leave. (Gunilla
Limbäck 2013)
Physiotherapy is the treatment of choice in
patients with symptoms caused by a lumbar disc
herniation. In clinical practice a broad range of
physiotherapeutic modalities has been revealed
to be helpful. During the acute stage the efficacy
of the McKenzie-concept, mobilization therapies
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and traction has been demonstrated in randomized
controlled trials with a blind assessor.
Over the last decades there has been increasing
evidence of links between manual therapy and
its effect on acute low back pain due to prolapsed
intervertebral disc. McKenzie developed a system
of assessment and treatment for back pain based on
symptom response to spinal loading. According to
McKenzie, the structures will be a source of constant
pain until the stress is removed either by reduction
of the derangement or by an adaptive lengthening.
A main parameter of evaluation is observing for
centralization or peripheralization of the symptoms
where centralization has shown to be a strong
predictor for positive outcome of conservative care.
Within session changes are presumed to occur and
several studies also have confirmed that immediate
changes do occur following manual therapy (Cassidy
JD et al, 1992a, 1992 b).
James Cyriax popularized lumbar traction during
the 1950s and 1960s as a treatment for disc protrusions.
Cyriax described three beneficial effects of traction
- Distraction to increase the intervertebral space,
tensing of the posterior longitudinal ligament to exert
centripetal force at the back of the joint, Suction to
draw the protrusion toward the center of the joint.
Interesting effects of using traction in reducing the
herniated nuclear material and low back pain have
been reported in literatures (Geraldine L 1994).
However, it has been found during clinical
evaluation of patients with low back pain that
lateral PA pressure over L5 sometimes produces
pain/discomfort over cervico-thoracic region;
whereas PA pressure over upper thoracic vertebrae,
compression and stretching of levator scapulae often
reproduce leg pain in cases of low back pain with or
without radiation. Maitland recommends rhythmic
oscillatory mobilization techniques that reproduce
the original pain for the management of painful
spinal conditions. There are numerous studies on the
effects of McKenzie extension and Cyriax concept in
cases of PIVD. Therefore the aim of the present study
is to find out the efficacy of thoracic mobilization and
stretching of levator scapulae in cases of PIVD.

METHODOLOGY
Design:

Experimental

Pre-test

–

Post-test
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comparative analysis design.
Sample: 75 subjects (52 males and 23 females),
(age  range 25-45 years) with acute or sub-acute low
back pain due to PIVD were  recruited.
Inclusion Criteria:
1.

Patient complain of low back pain with
dermatomal pain distribution radiating down
leg characterized by unilateral radiculopathy

2.

Obliterated lumbar lordosis with  trunk deviation
away from the painful side

3.

Acute or sub-acute low back pain less than 12
weeks of duration

4.

Positive sciatic tension, limited straight leg raise

5.

lumbar flexion, extension and side flexion to the
painful side reproduce original symptom

6.

Patient’s symptoms centralizing with repeated
extension movements

7.

Myofacial pain syndrome of levator scapulae
present, compression/stretching of which
reproduce the original symptoms & Central PA
pressure of upper thoracic spine also reproduce
the original symptoms.

Exclusion Criteria: Contra indications to manual
therapy
Sampling: Simple random sampling

OUTCOME MEASURES
Pain by VAS: Horizontal visual analog scale
(VAS) was used. It is shown to be valid and sensitive
(Murin and Rosen 1985, Kramer et al 1981) and has
a reasonable degree of reproducibility (Revil et al
1976).
Functional outcome measure by Oswestry
Disability Index (ODI)
It is composed of 10 sections (containing
10 functional activities). Each section has got 6
options,with scoring from 0-5. Patient had to mark
in only one box that apply to them.This test has been
shown to be reliable,valid and responsive functional
outcome measure for evaluation of patients with low
back pain with associated problems (Fairbank)
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PROCEDURE

An alpha level of 0.05 of significance was set.

After the subjects fulfilling the inclusion and
exclusion criteria they were assigned randomly into
3 groups after signing the written informed consent.
All participants underwent an initial baseline
assessment of pain byVisual analogue scale (VAS)
and functions by Oswestry Disability Index. The
intervention period was of 4 weeks, for 5 days/week.
At the completion of 4 weeks all participants received
a follow-up assessment.

Analysis was performed using SPSS package 16
version.

1. Group I (25 subjects 17 M & 8 F) subjects
received Cyriax’s listing correction followed by
Levator scapulae stretching that reproduced the
original symptom, Maitland’s rhythmic oscillatory
central PA/bilateral PA   mobilization of the upper
thoracic spines that reproduced the original
symptom to a greater extent and McKenzie Extension
exercises.

There was a significant effect for group as F(2, 72,
=  11.599
and p=0.000.
0.05)

2. Group II (25 subjects 17 male & 8 Female)
subjects received Cyriax’s listing correction
– I followed by sustained lumbar   Tractionin Prone
with 40% - 50% of body weight was applied for 10
minutes.

RESULTS
Oswestry Disability Index
3X2 ANOVA analysis for ODI reveals that there
was main effect for time as F(2,72,0.05)=2.410 and p=0.000
(Table 1).

There was a significant effect for time x group as
F(2, 72, 0.05)= 91.793 and p=0.000.
Tukey’s HSD analysis revealed that all the groups
significantly improved with treatment. At the end of
treatment, the groups were significantly different
from each other (Table 2).
Visual Analog Scale
3X2 ANOVA analysis for VAS reveals that there
was main effect for time as F(2,72,0.05)=4.578 and p=0.000
(Table 3).

3. Group III (25 subjects 18 M & 7 F) received
McKenzie listing correction followed by Extension
exercises and Extension Mobilization.

There was a significant effect for group as
F(2,72,0.05)=8.725 and p=0.000

DATA ANALYSIS

There was a significant effect for time x group as
F(2,72,0.05)=33.776 and p=0.000

Data was analyzed using 3X2 ANOVA with
one between factor (group) with three levels and
one within factor (time) with two levels for ODI and
VAS.

Tukey’s HSD analysis revealed that all the groups
showed significant reduction of pain with treatment.
However, Group II and III showed similar reduction
of pain (Table 4).

Table 1: ANOVA Table for Oswestry Disability Index (ODI)
Test of between subject and within subject effect
Between
Subjects
Effects

Within
Subject
Effect

Sum of sq

Df

Mean Square

F

Significance

Group

754.253

2

377.127

11.599

0.000

Error

2340.920

72

32.513

Time

17604.167

1

17604.167

2.410

0.000

Time X Group

1341.293

2

670.647

91.793

0.000

Error

526.040

72

7.306
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Mean and standard error of mean (SEM in scores)
Pre

Post

Total

Group I

41.84 (0.790)

11.72 (0.677)

26.77 (0.733)

Group II

40.64 (1.011)

23.44 (0.938)

32.04 (0.974)

Group III

36.88 (0.987)

19.2 (0.903)

28.04 (0.945)

Total

39.786 (0.929)

18.12(0.839)

Table 2: Tukey’s HSD Post hoc analysis for ODI
Main effect for interaction between group and time
I Mean 1- Mean 2 I = Minimal significant difference
                                = q(vMSE/n)
                                = 4.10 (v7.306/25)
= 2.216
Group I Pre
(41.84)

Group I Post
(11.72)

Group II Pre
(40.64)

Group II Post
(23.44)

Group III Pre
(36.88)

Group III
Post (19.2)

Group I Pre (41.84)

0

30.12*

1.2

18.4*

4.96*

22.64*

Group I Post (11.72)

30.12

0

28.92*

11.72*

25.16*

7.48*

Group II Pre (40.64)

1.2

28.92

0

17.2*

3.76*

21.44*

Group II Post (23.44)

18.4

11.72

17.2

0

13.44*

4.24*

Group III Pre (36.88)

4.96

25.16

3.76

13.44

0

17.68*

Group III Post (19.2)

22.64

7.48

21.44

4.24

17.68

0

Table 3: ANOVA Table for VAS
Test of between subject and within subject effect
Between
Subjects
Effects

Within
Subject Effect

Sum of sq

Df

Mean Square

F

Significance

Group

10.823

2

5.411

8.725

0.000

Error

44.658

72

.620

Time

1132.176

1

1132.176

4.578

0.000

Time X Group

16.705

2

8.352

33.776

0.000

Error

17.804

72

.247

Mean and standard error of mean (SEM in scores)
Pre

Post

Total

Group I

8.436 (0.139)

2 (0.105)

5.218 (0.122)

Group II

8.396 (0.150)

3.312 (0.144)

5.854 (0.147)

Group III

7.872 (0.152)

2.908 (0.081)

5.39 (0.116)

Total

8.234 (0.147)

2.74 (.11)
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Table 4: Post hoc analysis for VAS
Tukey’s HSD Post Hoc Analysis for VAS,  Main effect for interaction between group and time
I Mean 1- Mean 2 I = Minimal significant difference
= q(vMSE/n)
= 4.10 (v.247/25)
= 0.407

Group
(8.436)

I

Pre

Group I Post (2)
Group

II

Pre

(8.396)
Group II Post
(3.312)
Group III Pre
(7.872)
Group III Post
(2.908)

Group
I
Pre (8.436)

Group
Post
(2)

0

I

Group
II
Pre (8.396)

Group
II
Post (3.312)

Group III
Pre (7.872)

Group
III
Post (2.908)

6.436*

0.04

5.124*

0.564*

5.528*

6.436

0

6.396*

1.312*

5.872*

0.908*

0.04

6.396

0

5.084*

0.524*

5.488*

5.124

1.312

5.084

0

4.56*

0.404

0.564

5.872

0.524

4.56

0

4.964*

5.528

0.908

5.488

0.404

4.964

0

4 weeks of treatment. At the end of treatment there
was significant difference between the groups for
function; however, Group II and III showed similar
reduction in pain.

Fig. 1 :stretching of levator scapulae

Fig 2: Central PA mobilisation

DISCUSSION
Overall result of the study shows significant
change in pain and function for all the groups after

Function: All the three groups showed significant
improvement in ODI with the mean improvement
in Group I, II and III being 30.12, 17.2 and 17.68
respectively. The improvement in each group was
significantly different from each other. The difference
in improvement of ODI was most between Group I
- II which was 11.72, lesser between Group I – Group
III (7.48) and Group II – Group III (4.24).
Pain: All the three groups showed significant
reduction in VAS score with the mean reduction
in Group I, II and III being 6.436, 5.084 and 4.964
respectively. The reduction of pain in Group I
(experimental group, treated by myofascial release,
central PA mobilisation of Cervicothoracic spine) was
significantly different from that in Group   II and III
which was 1.312 and 0.908 respectively. There was
no significant difference in reduction of VAS score
between Group II and III which was 0.404.
The thoraco-lumbar fascia acts as nature’s “back
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belt”. It spans the area from the iliac crest and sacrum
up to the thoracic cage. The superficial lamina gets
tensed by contraction of various muscles, such as
the Latissimusdorsi, Gluteus maximus and Erector
muscle. It has extensive attachments starting from
posterior nuchal fascia, levator scapulae muscle
cephalically to the biceps femoris and soleus
muscle caudally. It also helps in transference of
load through the trunk to lower extremities and as
a result effectively deloads the spine if functioning
appropriately (Maurit Van 1994).
Inefficient functioning of TL fascia can be due
to many causes like weakness of muscles attached
to fascia, fibrotic changes of muscle with loss of
elastic properties. This leads to an increased load
transferred through the spine gradually leading to
extension loading & degeneration. Improving length
of the fibrotic muscles will improve the mobility
of the lumbar spine and may help in pain relief.
Stretching of the levator scapulae in prone lying with
the arms crossed across the chest helps the patients
with low back pain with or without radiating pain by
deloading the spine.
The more thoracic kyphotic curvature, the more
lumbar and cervical lordosis or tendency for such
(Robin Burgess 1999). With regard to the lumbar
spine, the lower lumbar regions at L-4 and L-5 levels
are most affected, primarily compression at the
facet joints and posterior discs. Hypomobility and
restriction of extension at proximal levels can lead
to extension loading of lower lumbar spine giving
rise to low back pain (Andrew Claus 2008). Central
PA mobilization of the cervico-thoracic hypomobile
segments, which reproduces the original back pain
and/ or radiating pain, to increase thoracic extension
helps in reducing the stress at lower lumbar spine
having the disc lesion. Raymond & John Evans
(1997)measuredthe intervertebral movements of the
lumbosacral spine produced by PA mobilization - an
in vivo radiographic study, which strongly suggests
that the spine is subjected to 3-point bending under
the application of mechanical loads. Under the
mobilization load the lumbar motion segments were
found to extend. In a series of cadaveric studies,
Lee and Evans (1997, 1994) noted that spinal PA
mobilization produced extension moments and shear
forces to lumbar motion segments. McCollam and
Benson (1993) reported an increase in extension range
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of movement following spinal PA mobilization.
Hypomobility of spine results in compensatory
segmental hypermobility of the segment above or
below it. Cervico-thoracic and thoraco-lumbar spine
are often found stiff with the limitation of extension
range, which may lead to hypermobility of lumbosacral spine and progressive degeneration over time.
Hypomobile spine must be mobilized so that an even
distribution of movement is achieved (Andrew Claus
2008).
Drawback of myofascial release technique,
central PA mobilisation of Cervicothoracic spine
includes some found difficulty to tolerate the position
and some complained of shoulder pain.
In Conclusion Low back pain with or without
radiation to lower extremity due to PIVD is often
associated with myofascial pain syndrome of
periscapular muscles and cervicothoracic extension
dysfunction. Though there is no anatomical link
between the two, stretching of periscapular muscles
and mobilisation of cervicothoracic spine is found to
be effective for the management of PIVD by correcting
the abnormal posture and restoring uniform spinal
mobility.
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ABSTRACT
Rett’s syndrome, a pervasive development disorder, is a rare, neuro- developmental disorder that has
been reported only in girl child7. It is characterized by dysfunction in three core areas of early childhood
development namely communication, language skills, social interaction, repetitive behaviour, and
restrictive activities and interest2 .A case study of 7 year old girl with Rett syndrome is presented here.
The girl had normal development till the age of 4 and half however, gradually over the few months,
she lost her acquired, purposeful hand skills, expressive and receptive language and reciprocal social
interaction. She gradually developed a broad base gait and typical stereotype hand movements. The
patient is on medications for seizures. The patient is assessed on GMFM scale, Motor Assessment Scale;
Brief Ataxia Rating Scale4. For treatment a Comprehensive approach was used, which included help of
music therapy, speech and language development program. Motor skill development with the help of
hydrotherapy and hippo therapy and social rehabilitation8
Conclusion:  By this case report we hope better understanding and necessity of rehabilitation in Rett’s
syndrome patient for better results.
Keywords: rett’s syndrome, GMFM scale, MAS scale ,Brief Ataxia Rating Scale, rehabilitation, cognition.

INTRODUCTION
Rett’s syndrome is an x linked neuro
developmental condition characterised by loss of
spoken words and development of distinctive hand
stereotype3. It was originally described in 1960’s by
“Andrea’s Rett’s”. The clinical diagnosis is based
upon consensus criteria. It is the most severely
disabling syndrome of the autism spectrum disorders
and its prevalence is one in 10000-15000 worldwide1
.It has all the features of autism, CP, Parkinson,
epilepsy and anxiety disorder5.
Case study: A 7 year old girl suffering from rett’s
syndrome was reported in neurological outpatient
department with Chief complaint of difficulty
in walking, loss of purposeful hand movements,
breathing abnormality and grinding of teeth. Birth
History: she was a full term baby born in a normal
delivery and there was no significant developmental
problem. She has one elder brother. She started sitting
at 8months and walking at 15 months. She learned
some single words by age of 20 months. After 24-28
months her mother reported detoriation, she have lost

her speech, fine motor skills and hand movements.
The child’s present status is she screams and
produce unintelligible sounds and her ability to
comprehend speech was impaired .But it is possible
to make eye contact with her. Bowel and bladder
control was lacking and she doesn’t show any sign
of voiding or urge to void. Her head circumference
was 48 cm which signify microcephaly. She is also
having physical deformity such as scoliosis which is
convex towards left side and concave to the right. She
is an endomorph by build due to poor feeding habits
(only on semi-solids and liquids). She has a typical
midline, purposeless hand movements- wringing,
clapping. She also has episodic hyper ventilation,
grinding of teeth, grimacing of face which increases
with anxiety, fear or stressful activity. There is also
history of seizures for which medication is going
on. She is having waddling gait with wide BOS
with lack of trunk rotations and pelvic movements.
On examination her GMFM score was 43.58%, Brief
Ataxia Rating Scale was 14/30 and Motor assessment
scale was 16/30. Investigations revealed she was
having MeCP2 genetic mutation present on x-
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chromosome (X9 28)1.
TREATMENT: Physiotherapy treatment includes
three areas of intervention. In treatment
1) COGNITION: Music is used as mnemonic
to teach specific academic information such as colour,
numbers, letters and other factual information14.
In addition, customize consultation music kits for
specific kits like brushing your teeth provide visual
picture schedule with a motivating, fun song to
rehearse and check for understanding of the skill.
2) SPEECH: Rett’s syndrome shows intense
desire to communicate through their eyes, eyes
gesture and their body language13. There is often a
delay in response to stimuli, eye gaze response, letter
and word boards, touch on switch operated voice
output devices, visual aids, pictures, sign language
are in co operated to facilitate communication
3) MOTOR SKILLS: aims at
• Proprioceptive
perception
movement while improving body scheme6

towards

• Maintenance of spine ROM and midline
perception. The movement opposite to the child
natural scoliotic curve with the help of hydro
therapy3.
For breaking high guard posture hurdle walking,
walking on different surfaces and textures was done
along with arm swinging.
• Maintaining walking ability, improving
balance and equilibrium reaction with the help of
hippotherapy7.
• Maintaining erect posture, sitting, standing
and walking.
• Strengthening of multifedus and abdominals
on swiss ball.
• Ataxia And Apraxia:A simple task was
started  that brought success and confidence and after
building repo with the therapist we raise the difficulty
of task8.
• Reaction Time: Rett’s syndrome has long
reaction time which means several minutes can lapse
between the actual performances when asking the

girl to execute a certain task9. She was allowed all
the time she needed for active performance. It is only
way by which she can process and assimilate body
movement. At later time these became a movement
scheme enabling her to initiate and complete motor
task10.
• Rhythmic bilateral and rotational movement
and breath control was introduced.

DISCUSSION
Muscle deteriotion is important characteristic of
Rett’s syndrome11. A comprehensive rehabilitation
can help the child to maintain and can stop further
deteriotion and worsening of motor features12. The
comprehensive treatment discussed above enabled
us to shorten the treatment time at same time new
treatment regime could be in-cooperated. The
physical level of difficulty in treatment was raised
and became more complex. E.g. working with
avleen’s on protective extension was done during
individual physiotherapy section. Only slowly from
sitting position on mattress during this intervention
it was performed with physiotherapy ball. The above
physiotherapy protocol has shown improvement in
breaking high guard posture and midline orientation
of hand. The brief ataxia rating scale improved from
14-16, but no significance was seen in breathing
pattern and bruxism.

CONCLUSION
Individuals with RS are usually extremely
disabled. When physical therapy intervention is
applied without atonement to the child’s emotional
state she might react with lack of co operation and
even obvious rejection. Such reactions can be avoided
by introducing additional, motivational factors such
as video films, food, animals and assistance of the
child’s Family members. We believe that the treatment
described in this article can open up a window of
opportunity to advance treatment possibilities for
children with RS exhibiting multiple disabilities.
We also believe that this treatment approach can
be implemented with other children exhibiting
a competition of movement sensory, speech and
motivational difficulties. This approach shows the
even in a severe neurological disabling disorder
such as RS there is always a possibility of excelling
treatments and achieving additional functioning and
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less disability.
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parents who gave permission to use her story in this
article.
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ABSTRACT
Background: In neural tension testing, it is critically important to establish a method to investigate the
relative contribution of different neuromuscular mechanisms to resistance developed during and at the
limit of the upper limb tension test. There is inadequate evidence on the effect of contralateral arm on
neurophysiological responses during and at the limit of median nerve tissue tension. Aim: To assess
the effect of position and movement of the contralateral limb on median nerve tissue tension in normal
asymptomatic young individuals. Setting & Design: This was prospective open study. 90 Normal
asymptomatic individuals in age group of 18 to 25 years having unilateral Median nerve tissue tension
were included in the study. Materials & Method: Plint, Goniometer & Assistant was taken to maintain
the position of contralateral limb. The Median Neurodynamic test (MNT) was performed. Subject
was instructed to report the first onset of pain (P1) and range of elbow extension was measured (R1).
Then elbow was taken further to extension till subject’s felt submaximal pain (P2) and range of elbow
extension (R2) was taken at that point. Pain was measured on visual analogue scale (VAS). Contralateral
Median Neurodynamic test (CMNT) was performed and the position was maintained by the assistant.
Then on the tested side Median Neurodynamic test was performed again. The parameters taken were
pain at onset (P1’) and ROM of elbow extension (R1’) at that point. Elbow was taken into further
extension till subject’s felt submaximal pain (P2’) and ROM of elbow extension (R2’) was taken at that
point. Results: Effect of Contralateral Median neurodynamic position on intensity of pain elicited by
Median Neurodynamic test at onset of pain and submaximal pain was statistically significant (p<0.001)
and also on range of elbow extension was statistical significant (p< 0.001). Conclusion: The contralateral
limb position has an effect on ipsilateral median nerve tissue tension in terms of intensity of pain both
at onset of pain & submaximal pain and elbow range of motion respectively.
Keywords: Median Neurodynamic test, Contralateral Median Neurodynamic test, submaximal pain.

INTRODUCTION
In neural tension testing, it is critically
important to establish a method to investigate the
relative contribution of different neuromuscular
mechanisms to resistance developed during and at
the limit of the upper limb tension test 11. According
to Maitland’s movement diagram, it is essential to
separate the different components that can be felt
when a movement is examined. They therefore
become essential for either teaching other people,
or for teaching one’s self and thereby progressing
one’s own analysis and understanding of treatment

techniques and their effect on symptoms and signs2.
Need of the study: The purpose of our study is
to give an objective outcome measure to the tension
in the neural tissue in terms of association between
elbow extension range of motion and pain intensity
on VAS in median nerve. Contralateral limb position
is added to see its effect on these outcome measures.
Studies have not reported about any objective
outcome measure to quantify their findings in their
subject population. Some studies have referred to
pain at onset and not maximal pain provoked, which
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is mostly responsible for limitation in activities of
daily living. These limitations were addressed in
our study as we also considered the maximal pain
provoked by the maneuver.

Therapist position: Stride standing, facing
cephalad and parallel to the subject with the near
hip approximating the plinth. The near foot is placed
forward.

AIM: To assess the effect of position and
movement of the contralateral limb on median
nerve tissue tension in normal asymptomatic young
individuals.

Therapist Hand holds: The therapist’s near hand
presses on the plinth above the subject’s shoulder,
using the knuckles as a fulcrum. The therapist’s
fingers then cup gently under the scapula but they
are held straight and lie on the plinth. At this point,
the therapist does not apply caudal pressure on
the superior aspect of the shoulder. Instead, the
therapist focuses on leaning firmly on their knuckles
with a straight elbow, this to create friction between
the knuckles and plinth so that the prevention of
scapular elevation is provided by natural resistance
of the therapist’s contact on the plinth rather than
the therapist having to actively perform scapular
depression on the subject.

MATERIALS & METHOD
Materials used were
1.

Plinth

2.

Goniometer

Assistant was taken to maintain the position of
contralateral limb.

METHOD
This was a prospective open study carried
out in Physiotherapy O.P.D. of a tertiary care
hospital. Sample size was 90. Normal asymptomatic
individuals in age group of 18 to 25 years having
unilateral Median nerve tissue tension were included
in study. Any presence or histories of musculoskeletal
dysfunction or neurological dysfunction were
excluded in this study.
An advertisement was put up for enrolment of
volunteers in the study. An informed written consent
was taken from all the subjects who participated in
this study and interviewed for any exclusion criteria.
Subjects included in the study were asymptomatic
and had no symptoms in their activities of daily
living.

PROCEDURE
The Median Neurodynamic test (MNT) was
described to each participant before the test was
performed.
Subject position: supine position on a plinth
with legs straight and arms by the side, shoulder at
the edge of the plinth, no pillow was given, body
was kept straight. Subject was requested to keep
his/her eyes fixed at a point on the ceiling during
the procedure, to standardized the neck position
throughout the procedure

The therapist’s distal hand holds the subject’s
hand with a pistol grip with the subject’s thumb
extended to apply tension to the motor branch of
the median nerve. The therapist’s fingers wrap
around the subject’s fingers, distal to the subject’s
metacarpophalangeal joints.
Sequence of Movements:
1. Glenohumeral abduction_
abduction in the frontal plane.
2.

to

90°

Glenohumeral external rotation up to 90°

3. Forearm
extension
4.

up

supination,

wrist

and

fingers

Elbow extension

Structural differentiation – if the symptoms were
proximal, it was differentiated with release of wrist
from extended position and if symptoms were distal,
it was differentiated with contralateral neck flexion3
With structural differentiation when there was
change in symptoms they were labeled as for normal
neurodynamic response
The angle of elbow extension was measured with
one degree calibrated goniometer. The goniometer
was strapped to the upper limb with Velcro. To
accommodate the subject’s position, the goniometer
was aligned with the fulcrum over the medial
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humeral epicondyle, the stationary arm was aligned
parallel to arm, and the moveable arm aligned with
the ulnar styloid.
Subject was instructed to report the first onset of
pain (P1) and range of elbow extension was measured
(R1). Then elbow was taken further to extension till
subject’s felt submaximal pain (P2) and range of
elbow extension (R2) was taken at that point. Pain
was measured on visual analogue scale (VAS).
The visual analogue scale(VAS) consists of line,
10 cm long whose ends are labeled as extremes (no
pain and worst pain) the rest of the line is blank, the
subject is asked to put a mark on the line indicating
their pain intensity. The distance between the mark
and the origin is measured in centimeter to obtain the
subject’s score4.

pain was statistically significant (p<0.001).
TABLE NO: 2: Effect of Contralateral Median
neurodynamic position on range of elbow extension
elicited by Median neurodynamic test at onset of
pain
Mean + SD

Z value

MNT(R1)

142.90 + 10.279

CMNT with
MNT(R1’)

149.76 + 11.274

-7.395

Significant 2 tailed p = 0.000
The above table shows that effect of Contralateral
Median neurodynamic position on range of elbow
extension elicited by Median neurodynamic test at
onset of pain was statistically significant (p<0.001)

After the parameters were taken, the upper limb
was taken back to starting position. Contralateral
Median Neurodynamic test (CMNT) was performed
and the position was maintained by the assistant.
Then on the tested side Median Neurodynamic test
was performed. The parameters taken were pain
at onset (P1’) and ROM of elbow extension (R1’) at
that point. Elbow was taken into further extension
till subject’s felt submaximal pain (P2’) and ROM of
elbow extension (R2’) was taken at that point.

TABLE NO: 3: Effect of Contralateral Median
neurodynamic position on intensity of pain elicited
by Median neurodynamic test at submaximal pain

FINDINGS

The above table shows that effect of Contralateral
Median neurodynamic position on intensity of pain
elicited by Median neurodynamic test at submaximal
pain was statistically significant (p<0.001).

One-sample Kolmogorov-Smirnov test was used
for testing normality of data. As the data was not
normally distributed, Non parametric test, Wilcoxon
signed ranks test is used for analysis of data.
TABLE NO: 1: Wilcoxon Signed Rank test
Effect of Contralateral Median neurodynamic
position on intensity of pain elicited by Median
neurodynamic test at onset of pain
Mean + SD
MNT (P1)

1.829 + .5060

CMNT with
MNT(P1’)

1.322 + .6486

Z value

-6.867

Significant p =0.000
The above table shows that effect of Contralateral
Median neurodynamic position on intensity of pain
elicited by Median Neurodynamic test at onset of

Mean + SD
MNT(P2)
CMNT
MNT(P2’)

Z value

5.080 + 1.6727
with

4.116 + 2.0766

-5.099

Significant 2 tailed p = 0.000

TABLE NO: 4: Effect of Contralateral Median
neurodynamic position on range of elbow
extension elicited by Median neurodynamic test at
submaximal pain
Mean + SD
MNT(R2)

158.92 + 11.725

CMNT with
MNT(R2’)

170.89 + 10.457

Z value

-7.942

Significant 2 tailed p = 0.000
The above table shows that effect of Contralateral
Median neurodynamic position on range of elbow
extension elicited by Median neurodynamic test
at submaximal pain was statistically significant
(p<0.001).
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DISCUSSION
In this study 73.33% of population of the study
felt stretching kind of symptoms in front of elbow and
forearm and 26.66% of population felt symptoms over
the thumb and index finger
In
this
study,
Contralateral
Median
Neurodynamic test was performed and the position
was maintained by the assistant. Then on the tested
side Median Neurodynamic test was performed. The
parameters taken were pain at onset (P1’) and ROM of
elbow extension (R1’) at that point. Elbow was taken
into further extension till subject’s felt submaximal
pain (P2’) and ROM of elbow extension (R2’) was
taken at that point.
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produce the spinal cord movements necessary to
reduce tension in the contralateral nerve root. As the
contralateral neurodynamic test is performed, forces
enter the spinal cord through the contralateral nerve
roots. The vertical component force passing along
the contralateral nerve root causes the spinal cord
to descend in the canal. The downward movement
of the cord is most likely small but is sufficient to
transmit a reduction of tension through the vertical
component of the ipsilateral held nerve root3.
Fig: Effects on neural tension with application of
contralateral neurodynamic testing.

(a) Neutral

position

–

A

represents

the

The data was analyzed with the Wilcoxon Signed
test which shows the change in parameters was
statistically significant p values < 0.001
In this study, Out of 90 subjects 84.4% of
population study showed improvement in symptoms
i.e. decrease in pain intensity and increase in elbow
extension angle and 15.5% of population showed no
significant change in symptoms.
Effect of Contralateral Median neurodynamic
position on intensity of pain elicited by Median
Neurodynamic test both at onset of pain & at
submaximal pain was statistically significant
(p<0.001) and also on range of elbow extension was
statistical significant (p< 0.001).
The proposed mechanism for the contralateral
neurodynamic test to reduce the symptoms resides
in the relationships between the angles of the nerve
roots and the spinal cord movement3.
The nerve roots do not always have a
straightforward exit from the spinal canal in the
lower cervical and upper thoracic regions. There are
persistent reports in the literature of angulated nerve
roots between C3 and T9. Angulated or ‘ascending’
nerve roots mean the roots descend in the dural theca
and then ascend to emerge from their respective
intervertebral foramina5.
The cervical and lumbar nerve roots diverge
from the spinal cord at an angle. This angle contains
two component vectors, horizontal and vertical. The
vertical vector is particular relevant because it is what

intersection of the nerve root and the spinal cord and
B indicates the intervertebral foramen. The distance
between the two relates to tension in the nerve root.
(b) A neurodynamic test is performed on the left
side indicated by the arrow at the distal end of the
nerve root. The test produces distal movement and
tension in the nerve root and migration of the nerve
root and spinal cord caudally and ipsilaterally. The
new length of the nerve root is indicated by the thin
double –ended arrow located adjacent and parallel to
the nerve root.
(c) A contralateral neurodynamic test is
performed. The held nerve root is shortened by virtue
of the vertical vector component. The spinal cord has
descended in the canal (versus (a) and (b)). The held
nerve root is now approximately 10% shorter and
possesses less tension than in fig b3
Rubenach (1985) examined 116 asymptomatic
subjects with most subjects (61.5%) reporting a
decrease in symptoms to the existing ULTT1 with
the addition of the CULTT. An increase was reported
by 4% and 34.5% reported no change. Rubenach
(1985) interpreted these findings as supporting a
neuromeningeal diagnosis and stated: ‘If the response
to the ULTT was due to stretch of musculoskeletal
structures in the arm, it would not have changed with
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movement of the other arm6.
Other possible mechanisms for the change
in symptoms need to be considered. The Median
Neurodynamic
test
involves
glenohumeral
abduction, which involves scapular outward rotation
in order to maintain the humeral head in alignment
with the glenoid fossa7. The scapula articulates with
the clavicle and is suspended by numerous muscles
including the trapezius and rhomboids.
Mulligan has described that during shoulder
girdle movement spinal movement occurs as a result
of the muscle attachments from the scapula to the
cervical and upper thoracic spines8. The rhomboids
and middle fibres of trapezius adduct the scapula and
therefore would be stretched during abduction9. It is
possible that during the Contralateral Neurodynamic
test tension is imparted to these muscles which may
cause some movement at their origins which may
in turn cause some movement at the spine. In the
light of later research it appears that cervical spinal
movement may influence the neuromeningeal tissues
due to the connections between these tissues and
other pain sensitive structures10.

With Contralateral Median Neurodynamic
position we get greater range of movement in the
sensitizing manouevres and also pain intensity is less
and the patient is more comfortable and thus, it can
be integrated into the rest of patient management3.
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CONCLUSION
• The contralateral limb position has an effect
on ipsilateral median nerve tissue tension in terms of
intensity of pain and elbow range of motion.
• With contralateral limb positioning, both pain
at onset and maximal pain provked, occur later in the
range of elbow extension (component of ipsilateral
median nerve tissue tension), which was statistically
significant (p<0.001).
• With
contralateral
limb
positioning,
improvement in pain intensity, on VAS scale, both
at onset and maximal pain provoked was statistically
significant (p<0.001) .
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ABSTRACT
Introduction- Back pain is an extremely common human phenomenon; a mankind has to pay to keep
their posture upright. Almost 80% of persons in modern industrial society will experience back pain at
some time during their life. Mechanical low back pain remains the predominant occupational health
problem in most industrialized countries. Prevalence of musculoskeletal pain was 79.17% among school
teachers. The most prevalent body site on which teachers reported pain was the back (63.8%).Prolonged
standing was closely associated with back pain in teachers. Measurement of foot posture is widely
considered to be an important component of musculoskeletal examination in clinical practice and
research as variations in foot posture has been found to influence lower limb gait kinematics, muscles
activity, balance and functional ability and predisposition to overuse injury.
Aim and objective1. To study calcaneal frontal plane position in female school teachers with and without mechanical low
back pain.
2. To study congruence of medial longitudinal arch in female school teachers with and without
mechanical low back pain.
3. To compare calcaneal frontal plane position and congruence of medial longitudinal arch in female
school teachers with and without mechanical low back pain.
Methodology- 30 primary school female teachers fulfilling the inclusion criteria were selected.
Group A (case subjects=15) consisted of teachers with mechanical low back pain and Group B(control
subjects=15)consisted of the teachers without back pain. The low back pain and the feet posture were
measured. A visual analog scale (VAS) was used to measure the intensity of low back pain. Calcaneal
frontal plane position and height of the medial longitudinal arch were the observational equivalent of
the measurements. With the patient standing in the relaxed stance position, the patient was instructed
to stand still, with their arms by the side and looking straight ahead. The foot was then graded
according to visual appraisal of the frontal plane position and the medial arch by observation made by
taking both the arch congruence into consideration.
Results- Mean, T- value and p-value of both the groups were compared. T-value for arch height of
Group A and Group B was 5.518 and for calcaneal plane position was 3.77. p-value was 1.761 for 14
degree of freedom at 5% level of significance. Therefore on the basis of overall statistical value it was
found that there was significant effect of mechanical low back pain on foot posture in primary school
female teachers having mechanical low back pain. The feet of female school teachers with mechanical
low back pain were pronated (+2).
Conclusion-From the result of the study, it was concluded that there is a significant effect of mechanical
low back pain on calcaneal frontal plane position and on the medial longitudinal arch.
Keywords- Mechanical low back pain, VAS, calcaneal frontal plane position, medial longitudinal arch Pronated
foot.
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INTRODUCTION
Back pain is an extremely common human
phenomenon; a mankind has to pay to keep their
posture upright. According to a study, almost
80% of persons in modern industrial society will
experience back pain at some time during their life¹.
Prevalence of musculoskeletal pain was 79.17%
among school teachers. The most prevalent body
site on which teachers reported pain was the back
(63.8%)10. School teachers represent an occupational
group among which there appears a high prevalence
of musculoskeletal disorders. Musculoskeletal
complaints especially of the lower back are common
among teachers11.
Low back pain not only signifies poor quality
of individual’s life, but also shows decrease in labor
productivity due to off work, absenteeism and early
retirement. Poor posture and improper techniques
of lifting or carrying are the two very common
causes of low back pain in teachers. Poor posture
standing is major risk factor. This includes twisting
such as turning from the board to the class and back
again6. Teachers prolonged posture; static works and
repetition are the cause of repetitive strain injuries,
which is one type of musculoskeletal disorders that
directly affect the low back pain11.
We all know teachers work long hours that
involves standing continuously on a daily basis. This
high performance daily activity leads to muscles
fatigue and joints that have been over worked and
over stimulated15. Working in a standing position
on a regular basis can cause general muscles fatigue,
sore feet, swelling of the legs, varicose veins and
other health problems. These are common complaints
among whose jobs require prolonged standing
keeping the body in an upright position requires
considerable muscular effort that is particularly
unhealthy even while standing motionless14.
Prolonged standing is closely associated with back
pain in teachers11. It effectively reduces the blood
supply to the loaded muscles. Insufficient blood flow
accelerated the onset of fatigue and causes pain in
the muscles of legs and back14.Measurement of foot
posture is widely considered to be an important
component of musculoskeletal examination in clinical
practice and research as variations in foot posture has
been found to influence lower limb gait kinematics,

muscles activity, balance and functional ability and
predisposition to overuse injury16

METHODOLOGY
Research design: Case control design
Protocol: A case control approach was used.
Group A (case subjects=15) consisted of teachers
with mechanical low back pain and Group B (control
subjects=15) were the teachers without back pain.
Low back was measured by VAS and calcaneal
frontal plane position and medial longitudinal arch
height were measured by The Foot Posture Index
which consisted of six validated, criterion-based
observations of the rear foot forefoot. The rear
foot was assessed via the inversion/eversion of the
Calcaneus. The observation of the forefoot consisted
of assessing the congruence of medial longitudinal
arch. With the patient standing in the relaxed stance
position, the patients were instructed to stand still,
with their arms by the side and looking straight
ahead. The posterior aspect of the calcaneus was
visualized in line with the long axis of the foot. The
foot was then graded according to visual appraisal
of the frontal plane position. Then curvature of the
arch was observed from the medial side of foot.
This observation was made by taking both the arch
congruence into consideration.

Figure 1.1 Relaxed stance position

Figure 1.2 : Everted calcaneal position- pronated foot (+2)
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GROUP-A (teachers with mechanical low back
pain).
GROUP-B (teachers without mechanical low back
pain).

RESULTS

Figure 1.3: Arch height very low- Pronated foot (+2)

Data Analysis: Mechanical low back pain and
the foot posture were measured. We had measured
the calcaneal frontal plane position and congruence
of the medial longitudinal arch. The rear foot was
assessed via the inversion/eversion of the Calcaneus.
The observation of the forefoot consisted of assessing
the congruence of medial longitudinal arch. A visual
analog scale (VAS) was used to measure the intensity
of low back pain.

Mean, T- value and p-value of both the groups
were compared. T-value for arch height of Group
A and Group B was 5.518 and for calcaneal plane
position was 3.77. p-value was 1.761 for 14 degree
of freedom at 5% level of significance. Therefore on
the basis of overall statistical value it was found that
there is significant effect of mechanical low back pain
on foot posture in primary school female teachers
having mechanical low back pain. The feet of female
school teachers with mechanical low back pain were
pronated (+2).
Arch height statistical values

TABLE: 1.1
Groups

Mean (±S.D.)
Right ft.

Left ft.

1.With back pain

1.8(0.4)

1.73(0.5734)

2.Without back pain

0.2    (0.560)

0.2666 (0.5734)

DISCUSSION
In this study, the foot posture of the primary
school female teachers was analyzed in teachers
who are having MLBP (mechanical low back pain)
and who did not have MLBP using VAS (visual
analog scale) for pain intensity and foot posture
by the Foot Posture Index consists of six validated,
criterion-based observations of the rear foot forefoot.
The FPI (foot posture index) is a diagnostic clinical
tool aimed at quantifying the degree to which a foot
can be considered to be in a pronated, supinated or
neutral position. The rear foot was assessed via the
inversion/eversion of the Calcaneus. The observation
of the forefoot consisted of assessing the congruence
of medial longitudinal arch.18
Poor posture and improper techniques of lifting
or carrying were the two very common causes of low
back pain in teachers. Poor posture standing is major
risk factor. This included twisting such as turning
from the board to the class and back again6. Teachers

t-value

P-value

5.518

1.761

prolonged posture; static works and repetition were
the cause of repetitive strain injuries, which is one
type of musculoskeletal disorders that directly affect
the low back pain11.
Teaching leads to stress which affects school
teaching performance. The work of teachers not
only involve teaching students but also preparing
lessons, assessing student’s work and participating
in different school work10. But the present study
indicated the pronated foot posture because of MLBP
due to prolonged standing job of the teachers on the
regular basis which can further lead to development
of symptoms like planter fasciitis refers to the
inflammation of the fascia under the heel, it may lead
to flat or tilted feet and bony spurs in the base of the
ankle which can make the condition worse.
According to Biomechanics of low back pain
by Michael A Adams, mechanical influences must
be important because specific types of mechanical
loading constitute the greatest known risk factors for
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low back pain in general. Vertebral bodies resist most
of the compressive force acting down the long axis of
the spine, whereas the neural arch protects the spinal
cord and provides attachment points for muscles
and ligaments. The nucleus pulposus behaves like
a pressurized fluid, and generates tensile ‘hoop’
stresses on the annulus so that excessive compressive
loading of the spine can lead to tensile failure in the
annulus. Damage is mostly located in the end-plate
or in the trabeculae just behind it. Compressive
damage arising from repetitive loading is probably
a common event in life. Disrupted tissues give rise to
localized stress concentrations which can be painful.
Microscopic damage would accumulate most rapidly
in tissues such as disc or tendons which are loaded
severely and yet which have a poor blood supply and
a low metabolic rate7.
The approach of this study suggests that one
should avoid prolong standing on the daily basis,
teachers who are having MLBP as continuous
standing can lead to severe harmful effects on the feet.
Teachers who are used to stand for most of the day
and having MLBP their foot posture become altered,
they are having pronated foot as compared to those
who do not have MLBP.
•
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Limitation of the study :

• Small sample size.
• Information about MLBP, musculoskeletal
symptoms and other factors were obtained by selfreporting method.
• Care should be taken during measurement of
FPI.
•

Future scope of the study :

•
It is important that future studies should
compare the foot posture in females with males who
are having MLBP.
•   Large sample size.

CONCLUSION
From the result of the study, it was concluded
that there is a significant effect of mechanical low
back pain on calcaneal frontal plane position and on
the medial longitudinal arch.
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ABSTRACT
Computers are firmly established as a part of everyday life for both, adults and children, in many
countries as a part of ergonomics. However, prolonged static sitting is accompanied by discomfort and
musculoskeletal complications due to sustained immobility. Objective of study: To test the validity of
sitting postures using photographs in upright, neutral and slumped posture in computer users and
justify which posture should be adopted by computer users. Need of study: There are various ways to
measure the postural alterations in upper back using various equipment’s like goniometers, flexi ruler,
inclinometer, radiographs. By this study we need to study the alterations in upper back posture using
photographic measures and calculating the upper back angles using AutoCAD software. Inclusion
criteria: Both gender between 18-35years with Right hand dominance and Undertaking computer
or computype study for minimal 20hours / week were included. Exclusion criteria: subject with
musculoskeletal disorders in neck or upper extremity, traumatic or post-traumatic conditions ,who
compromise their ability to assume normal, upright or slumped position on the day of data collection
and with Left hand dominance were excluded. Materials used: markers ,desktop computer unit with a
mouse pad, desk, chair, stop watch, recording sheet, plinth/ table with books, Sony Digital camera(14.1
megapixel), AutoCAD software 32bits Methodology: A cross sectional observational study was done
on 60 computer users(20/group)and were asked to play game on the computer which was a 30 min
task. The pre and post NDI was assessed and sagittal head angle, cervical angle, protraction/retraction
angle, thoracic angle and arm angle were assessed using AutoCAD software. Results: on the basis
of intergroup comparison it was found that slumped posture showed more changes as compared to
upright and neutral; while the intragroup comparison data on two-tailed ANOVA scale stated that
cervical angle had maximum and protraction/retraction angle showed minimal variability (7.07 - 54.16)
Conclusion: From the study conducted above it can be stated photographic measurement is a valid
measure to assess the body angles. The result of this study concluded that neutral posture should be
used, which may alter the developing neuromusculoskeletal disorders.
Keywords – Photographic, computer users, AutoCAD.

INTRODUCTION
The Computer Industry Almanac studied
that more than 900million computers were used
worldwide in 2006. Computers are used both at
home and in workplaces.1 Regular computer users
perform 50,000 and 200,000 keystrokes each day.
About 75% users have this sedentary posture mostly
computer users. However, prolonged static sitting
is accompanied by discomfort and musculoskeletal
complications due to sustained immobility.
There are various ways to measure the postural

changes in a sitting posture. Goniometers are used
to measure the angles of every joint. This is the
most commonly used equipment in physiotherapy.
Other ways include using a flexi ruler, inclinometer,
radiographs2-4; portable ergonomic observational
method and photographs for the assessment of upper
back posture.
Photographic measurement of posture is
considered a reliable study to measure the posture in
standing; it is feasible that they would be appropriate
to measure the sitting posture in adolescents.5
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Ekberg et al, in 1995, stated that there is a
substantial mental demand required by operating
computer users as compared to the physical demands.
The static load induced by these demands leads to an
increase in the localised muscle fatigue which in turn
results in pain and impaired muscle function.
Neck Disability Index is considered a reliable
measure to study the functional limitations which
impair the quality of life of people with pain. Neck
disability index has a good statistical significance
(Pearson’s r = 0.89, p <0.05) the alpha coefficients were
calculated from the questionnaire which scored of
about 0.75.4

megapixel), AutoCAD software
Procedure: Subjects were included on the basis
of the above mentioned criteria and evaluated for the
baseline measurements. Informed consent was taken
and patients were allocated groups (group A–upright
posture, B–neutral posture, C–slumped posture). The
study was conducted on the same day.
Anatomical markers were placed on seven
external landmarks
1. Lateral canthus of the eye
2. Tragus of the ear
3. C7 Spinous process

Objective of study: To test the validity of sitting
postures using photographs in upright, neutral and
slumped posture in computer users and justify which
posture should be adopted by them.

4. Midpoint of the superior border of the
manubrium

Need of study: There are various ways to
measure the postural alterations in upper back using
various equipment’s like goniometers, flexi ruler,
inclinometer and radiographs. By this study we need
to study the alterations in upper back posture using
photographic measures and calculating the upper
back angles using AutoCAD software.

Both C7 and T8 markers were placed with
extension sticks for better visibility by the camera in
lateral view. All markers were placed on dominant
side and were kept until complete testing. The
subjects played solitaire on the computer for 30 min
and the respective postures assumed.

METHODOLOGY
Inclusion criteria: • Both gender from 18-35yrs
with right dominance, Undertaking computer study
for minimal 20hours / week.
Exclusion criteria: Musculoskeletal disorders
in neck, upper extremity,traumatic, post-traumatic
conditions, inability to assume normal/upright/
slumped position
Study design: Cross sectional observational
study
Study Population: Computer users
Selection method: stratified random sampling

5. T8 spinous process
6. Lateral epicondyle of the elbow6,7

Pain was assessed using neck disability index
before and after task.
Procedure for data collection (validity study).
1. Randomization for postural position done for
60 subjects. 20 subjects in each group.
2. Subjects changed into sports top (females)/ take
off shirt (males).
3. Markers were applied on the anatomical points
of all subjects.
4. Photo was taken of name badge and subject
asked to sit at the validity data collection station in
randomly selected sitting posture.
5. Subject sat in same sitting posture for validity
tests as allotted.

Sample size: Total 60 subjects (26M/34F; mean25yrs,SD-0.338)(20/grp)

a. To assess the accuracy of photographic
measures(validity measurement)

Study centre: As permitted by the College and
University rules and regulations

6. Photo was taken of subject, and asked to sit at
the same station in randomly selected sitting posture.

Materials used: Markers, desktop computer
with a mouse, desk, chair, stop watch, recording
sheet, plinth/ table with books, Digital camera(14.1

7. One photo was taken of the subject in the
randomly selected sitting posture.
8. Subject stood up and walked 5feet took a turn
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and sat back again in the same chair allotted, in sitting
posture and photograph was again clicked.
9. Steps 7,8 were repeated until five successive
photographs were clicked

Diagrammatic representation of measured
angles.
Angle Description Diagram8

Procedure of data collection (comparative
study)
a. For comparative measurement:
10. Subjects sat in the same allotted sitting posture
and were asked to play solitaire game.
11. One photo was taken immediately before
the task then after 10 minutes and after the task was
completed, i.e. after 30minutes

Figure 1: Saggital Head angle

12. All 60 subjects who participated in the
validity study did not know about the time when the
photographs were taken.
Camera positioning
For all tests, the camera was mounted on a steady
surface and placed 2 metres away from the subject.
The camera was positioned to get all anatomical
markers in one image.

Figure 2 Cervical Angle

Test protocols
Approximately 6 subjects were tested per day.
When they attended the testing session, subjects were
randomly allocated to one of three sitting postures
with forearm and hands supported on the desk in
the assigned posture (upright, neutral, slumped), as
outlined in Figure a, b, c respectively). Subjects who
had to assume the slouched posture were given the
told to “lean with arms on the table and back bend
forwards”, subjects who had to assume the straight
posture were asked to “sit up straight with head,
shoulders and hips in line”, while subjects who
assumed the normal posture were told to “sit as they
would normally sit in front of a desktop computer”
subjects were given two to three practice opportunities
to accommodate to the assigned posture. Subjects
were instructed to assume the same allocated sitting
posture for all tests. The use of three postures served
to ascertain whether the PPAM (Photographic
posture analysis method) could validly test postural
angles through sitting posture range.

Figure 3Protraction/Retraction Angle

Figure 4 Arm Angle

Data capture from images
The photographic data was transferred to a laptop
and was arranged in order.  AutoCAD software was
used to calculate the angles.
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Figure 5 Thoracic Angle
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Statistical Analysis:-Performed with Microsoft excel, Graph pad Prism software.
Table 1:-Mean and SD for the neck disability index:
Group A

Group B

Group C

Mean

1.25

1.05

1.30

Standard deviation

0.91

1.09

0.92

Table 2:- Mean and SD of all angles in three different positions
Upright

Neutral

Slumped

Mean

Standard
Deviation

RANGE

Mean

Standard
Deviation

Range

Mean

Standard
Deviation

Range

Sagittal Head
Angle

4.85

4.37

(-)5-15

4.75

3.90

(-)3-12

-2.4

5.54

(-)13-4

Cervical
Angle

14.80

6.02

1-26

14

10.54

(-)11-35

-6

7.10

(-)20-6

Protraction/
retraction angle

6.50

10.39

(-)31-23

7.35

8.58

(-)9-26

-2.5

6.20

(-)16-7

Arm angle

8.65

5.13

(-)7-16

12.45

8.16

(-)9-27

0.25

5.22

(-)9-11

Thoracic angle

7.65

6.20

(-)4-25

-1.65

7.02

(-)14-5

-1.05

7.43

(-)17-10

Table 3:- Intergroup comparison all angles in three different posture: Paired t test (t-value) and Pearson
correlation (r)
Sagittal Head Angle

Cervical Angle

Protraction/Retraction
Angle

Arm Angle

Thoracic
Angle

T

r

t

R

T

r

t

r

t

r

Group A-B

0.09

0.262

0.31

0.374

0.30

0.19

1.75*

0.02

4.6*

0.03

Group B-C

5.33*

0.230

8.34*

0.491*

3.52*

-0.37

4.74*

-0.36

0.8

-0.18

Group A-C

5.11*

0.012

11.87*

0.331

2.95*

-0.15

4.48*

-0.27

4.0*

0.12

(*)= statistical significance
Table 4:- Correlation between all five angles using two tailed ANOVA
Sagittal head
angle

Cervical angle

Protraction/retraction angle

Arm angle

Thoracic angle

Row factor

1.313

2.697

0.86

0.53

0.96

Column factor

20.16

54.16

7.07

15.76

10.80

Interpretation: Looking at the above mentioned tables, it can be concluded that two-tailed ANOVA test
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was applied for all the angles, in various groups,
cervical angle showed the maximum variation with
column factor(54.16) and least variation was observed
in protraction/retraction angle(7.07).

DISCUSSION
As concluded in the result the NDI was taken
before and after the task and the mean value of
difference ranged between 1.05-1.30 which showed
that negligible changes were there in the pain index
due to a short duration study. A similar study was
conducted by Ariens GAM in 2000, ‘Are neck flexion,
neck rotation and sitting at work risk factors for neck
pain? A prospective cohort study’; concluded that
sitting at work for more than 95% of working time
seems to be a risk for neck pain and there is a trend
for a positive relation between neck flexion and neck
pain.
To assess the validity of photographic
measurements, 5 photographs were taken as
explained above and this measured angles had
minimal errors which was justified by using Standard
error of means. The SEM values are as:
		

Upright : 0.11-0.86

		

Neutral : 0.16-0.4

		

Slumped : 0.14-0.5

The SEM values for all the different postures
show minimal errors. The same was also concluded
by Christopher Vaughan in his related article named
‘Photographic measurement of upper body sitting
posture in high school student: A reliability and
validity study’; published on August 20, 2008; that
photographs provide valid and reliable indicators of
the position of the underlying spine in sitting. Based
on the results of this study, the PPAM can be used in
practice as a valid measure of sitting posture.
On the statistical analysis of intergroup
comparison of three different postures it can be stated
as in case of all the angles individually that,
• There is no strong correlation when the
groups are compared with each-other since all the Rvalue are< (0.5).
When upright and neutral posture was compared
with each other, no statistical significance was
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obtained, while, when these two postures were
compared with slumped posture, significant changes
were found in between the postures. Hereby, we
can thus conclude by stating that neutral posture
should be assumed by computer users to avoid the
musculoskeletal disorders as work activities should
be performed with the joints at about midpoint of
their range of motion. This applies particularly to the
head, trunk and the upper-limbs.
As studied by San Diego, in ‘ The Active
Principles of Qi Gong’ stated that, Healthy, neutral
posture improves the function of internal organs, and
helps harmonise the nervous system, by reducing
the chronic muscle tension, lowering overall stress
and decreasing tension throughout the body. The
reduction of pain and sensory motor activity improves
the function of nervous system. Correct posture
delays many musculoskeletal degenerative disorders
resulting from chronic overuse and inappropriate
biomechanical relationships of joints. This adds years
of positive health to persons’ life.
All the five angles were compared using twotailed ANOVA. The column factor for all the angles
altered which showed that there was a comparative
change in all angles which ranged between 7.07
– 54.16.
Here the subjects were given a standardised
position by placing their hands on the desk. Thus
from the above results it can be concluded that the
protraction/retraction angle changed minimally, this
can be justified the thoracic spine is the least flexible
region of the vertebral column. As, the body follows
the path of least resistance, it can be explained why
this angle showed mild to moderate changes. A
study was conducted which showed that shoulder
protraction/retraction may be biomechanically
affected by the position of the arm in glenohumeral
flexion and extension. This functional link could
occur because of the structural linkage of multiple
ligaments and muscles crossing the shoulder girdle
complex33.
On the other hand, the cervical angle altered
maximally. This can be justified by stating that as the
arm and spine was relatively stabilised, maximum
changes were possible at the cervical angle, to
visualise the screen. The visual display terminal
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work typically involves remaining for a long time in
a fixed position. A study was conducted by Szeto et
al, who found that individuals increase their forward
head posture during computer screen work, which
involves an excessive anterior position of the head
in relation to the plumb line perpendicular to the
body’s center of gravity, in which the lower segment
of cervical vertebrae are extended which increases the
cervical angle
Clinical implications of the study
On the basis of the results obtained we can say
that as there are maximum changes in the cervical
angle in upright posture as compared to neutral
posture, we can interpret by stating that maximum
stress would be placed on the cervical spine leading
to cervical spine disorders. We should thus try
to concentrate on preventive intervention for the
cervical spine musculature and the ergonomics of the
spine so that we can prevent the disorders occurring
in the long duration
Next, maximal changes were observed in the
arm angle it may place stress on the stabilizers of the
shoulder girdle and shoulder muscles leading to work
related upper extremity disorders. We thus need to
focus our attention on strengthening of the shoulder
girdle and scapular muscles. We can thus reduce the
harsh effects of weak shoulder girdle to progress
towards neck disorders and distal extremities.
We need to clinically focus on the upper back as
compared to lower back to avoid the harsh effects of
prolonged sitting on computers.

• The markers were placed manually on all the
external landmarks and the reliability was not tested.
• The chair compatibility of each person was
not completely reliable.
• A more standardised digital camera with a
laser beam, mounted on a tripod stand for more clear
resolution.

CONCLUSION
There is no significant change in postures of upper
back in upright, neutral and slumped posture using
photographic assessment.From the study conducted
above it can be stated photographic measurement
is a valid measure to assess the body angles. The
result of this study concluded that neutral posture
should be used, which may alter the developing
neuromusculoskeletal disorders.
Ethical Clearance : Taken from the ethical
committee under Sardar Patel University
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ABSTRACT
Objective: To determine whether moderate intensity exercise will have any effect on the blood pressure
of pregnant women with gestational diabetes.
Method: Volunteers from population of women diagnosed with gestational diabetes through the
routine screening exercise for pregnant women attending antenatal in the hospital were recruited
for the study and were screened further, using Physical Activity Readiness Medical Examination
(PARmed-X for pregnancy),  for inclusion into the study. Those that met the inclusion criteria were
randomized into Exercise Group (EG) and Control Group (CG). The Exercise group participated in
8 weeks of aerobic dance exercise programmed performed three times a week at moderate intensity,
with each session lasting 45mins – 60mins. The control did not participate in any organized exercise
programme within the period of the study.
Result: Decrease in the blood pressure of the exercise group was observed as early as 4 weeks into
the exercise programme (SBP, p = .004 and DBP, p = .001). At the end of the 8 weeks programme, the
exercise group showed a significant reduction in the systolic blood pressure (p = .003), and in the
diastolic blood pressure (p = .005) but within normal blood pressure range.
Conclusion: It was concluded that aerobic dance exercises could be used as non pharmacological
means of preventing high blood pressure in pregnant women with gestational diabetes.
Keywords: Aerobic dance; blood pressure; pregnancy; gestational diabetes.

INTRODUCTION
Hypertensive disorders of pregnancy complicate
5–10 percent of all pregnancies and can result
in a variety of maternal and fetal complications,
including seizures, stroke, hepatic failure, renal
Corresponding author
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failure, intrauterine growth retardation, fetal distress,
premature delivery, and death.1 The pathophysiology
of pregnancy-induced hypertension is poorly
understood, but it is likely multifactorial; several
lines of evidence suggest that glucose intolerance
and insulin resistance have a role in the etiology of
these diseases. 2 Women with gestational glucose
intolerance have an increased risk of developing
gestational hypertension. 3,4   Hypertension and
diabetes are inextricably interlinked and are two
major defining criteria for metabolic disorder. 3
Gestational diabetes Mellitus (GDM) increases
the risk of hypertension and dyslipidaemia, and
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hypertension in pregnancy is usually correlated
with a constellation of complications classified as
hypertensive disorders in pregnancy.3 These disorders
include gestational hypertension and pre-eclampsia
and they complicate up to 8% of all pregnancies.
Physical exercise has been shown to improve mild
to moderate hypertension independent of weight loss
or changes in body composition and can result in a
decrease in both systolic and diastolic blood pressure,
of 5 to 10 mm Hg.5,6
A recent meta-analysis of 54 randomized,
controlled trials looking at the effects of aerobic
exercise on blood pressure showed that aerobic
exercise actually reduces blood pressure in both
hypertensive and normotensive persons.7 Although
the mechanism for this effect is not known, it is
correlated with a decrease in serum insulin and
triglyceride concentrations and may be related to
reversing an effect of chronic hyper-insulinemia
on renal sodium retention.8 There has been several
studies investigating the effect of exercise on the blood
pressure of women with gestational hypertension but
few or no study has looked at the effect of exercise
on the blood pressure of women with gestational
diabetes who present with normal blood pressure.
There is need to device a preventive measure in
the management of fatal conditions like gestational
hypertension. Considering the fact that hypertension
is a possible complication of gestational diabetes,
this study investigated the possible effects of a
structured aerobic exercise programme performed at
moderate intensity on the blood pressure of women
with gestational diabetes who have not developed
hypertensive disorder, as a means of prevention
of this problem. The main aim of this study is to
determine the impact of aerobic dance exercise
programme on the blood pressure of normotensive
women with gestational diabetes.

MATERIALS & METHOD
Design : This was a randomized controlled trial
to determine the effect of regular exercise on the
blood pressure of women with gestational diabetes
with normal range blood pressure. The study was
conducted with approval from the ethical committee
of the Federal Medical Centre, Owerri.
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Subjects: Both Multiparous and Nulliparous who
were diagnosed with gestational diabetes and with
blood pressures within normal range were eligible for
the study. Other inclusion criteria were; not having
involved or participating in any structured exercise
for the past six months, and being at least 24 weeks
and not more than 28 weeks pregnant. Exclusion
criteria were history of heart disease, multiple
gestation, incompetent cervix, history of preterm
delivery, prior low birth weight, uterine bleeding
and chronic hypertension9, pregnancy induced
hypertension or preeclampsia or other diseases that
could interfere with participation.
Forty seven participants were recruited for this
study but only 30 participants completed the study
and had their data analysed. The participants were
recruited from among pregnant women attending
antenatal clinic at Federal Medical Centre, Owerri
Nigeria, who were diagnosed as having gestational
diabetes following the routine antenatal clinic.
The women were recruited through health talk at
the antenatal clinics and through their attending
Physician and Nurses.  All participants gave written
consent to participate and the procedure followed the
World Medical Association Declaration of Helsinki.
Randomization: A nurse, not involved in the
assessment or the exercise training, assigned the
participants into either Exercise Group or Control
Group. A simple randomization procedure was used.
Pieces of paper were number 1 to 47 and participants
were asked to pick. Those that picked the even
numbers were in the exercise group while those that
picked the odd numbers made up the control group.
Intervention: Participants in the exercise group
attended and participated in at least 2 out of the 3
times (45 – 60mins per session) aerobic dance classes
per week. Each session started with 10mins warm-up,
followed by 35mins of aerobic dance and then 10mins
stretches/cool-down.
The aerobic dance included low impact
exercises with strict adherence to American College
of Obstetrics and Gynecology (ACOG) exercise
prescriptions for pregnant women and aerobic
activities were performed at moderate intensity
monitored by Rating of Perceived Exertion (12 – 14
which is “somewhat hard”) on the scale of 6 – 20
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Borg rating scale.10 The exercise programme was led
by a Physiotherapist who is also a maternal exercise
instructor. The sessions held in the morning hours
between 8am and 9am on Mondays, Wednesday s
and Fridays.
All participants were encouraged to continue
with their activities of daily living. The control group
was not discouraged from their normal daily activities
including physical activities as we considered
discouraging them to be against current guidelines,
however, they were advised against starting new
unsupervised activities as all participants from
the inclusion screen admitted to not having been
involved in any planned exercise programme for the
past 6 months. All participants underwent the same
tests to ensure equal treatment and uniformity, except
that the exercise group participating in the planned
intervention.

group demonstrated an increase from 110.67 (7.68)
to 114.00 (7.36) which is about 3.33mmHg (3.0%)
increase (Table 2).
Independent t test comparing the difference
between the exercise and control SBP after 8 week
exercise training showed that there was statistically
significant difference  in favour of the exercise group(t
(28) =3.009, p = .003) Table 2.
The Diastolic Blood Pressure (DBP) at the
baseline did not differ significantly between the
exercise and control groups. After 8 weeks aerobic
exercise training, the DBP decreased significantly in
the exercise group by 9mmHg (11.6%) but increased
by 3mmHg (5.5%) in the control group.
The DBP of the participants differed significantly
after the 8 weeks training (t(28) 2.801, p = .005) in
favour of the exercise group Table 3.

STATISTICAL ANALYSIS

DISCUSSION

Descriptive statistics of means, standard
deviations of the variables was computed. Repeated
measures analysis of variance (ANOVA) was used to
test the interaction within the test periods Independent
sample t-test was used to compare the means of the
variables between the exercise and control groups at
each level. All statistical analyses were performed on
an IBM compatible microcomputer, using statistical
package for the social science (SPSS) (window version
15.0 Chigaco IL.USA). The probability level of all tests
was at P < 0.05.

The result of this study suggests that structured
aerobic exercises performed at moderate intensity
could have lowering effect on the blood pressure of
pregnant women with gestational diabetes. The 8week aerobic moderate intensity (Borg scale 12-14)
exercises resulted in 4.67mmHg   (4.3%) decrease in
SBP and 9.00mm Hg  (11.6%) decrease in DBP of the
experimental group. The subjects were consistent with
their exercise appointments and the time duration of
45mins to 60mins for each exercise session was strictly
maintained. Huang etal11 observed improvement in
the SBP of sedentary older adults following 10week
aerobic training. They also observed significant
reduction in the DBP of their subjects.

FINDINGS
Information regarding the background variables
of the participants is shown on Table 1. There were no
statistically significant differences in the demographic
characteristics between the two groups prior to
intervention at mean gestational week of 26.57 (0.96).
The mean maternal age of participants was 32.00
(3.42) years   for the Exercise group and 32.93 (4.61)
years for the Control group.
The systolic Blood Pressure (SBP) at baseline
did not differ significantly between the exercise and
control groups. After 8 weeks of aerobic exercise,
the SBP decreased significantly in the exercise group
from 108.67 (8.84) to 104.00 (10.56) which is about
4.67mmHg (4.3%) decrease, whereas the control

Result of a meta-analysis12 suggested that aerobic
exercise resulted in small reduction in the resting
systolic and diastolic blood pressure among adult
women. Another study13 observed improvement
in both SBP (-7.8mmHg) and DBP (-9.6) only in
high intensity exercise group but only the DBP (8.4mmHg) was improved in moderate intensity
group while the SBP was not significantly reduced
(-5.2mmHg, P=0.25).13,14
This present study was conducted on pregnant
women whose blood pressure were within normal
range but who are at risk of gestational hypertension
due to their being diagnosed with gestational
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diabetes.4 A study3 further revealed that women with
gestational glucose intolerance have increased risk of
developing gestational hypertension. The exercise
in this study is proposed as a preventive measure
against developing hypertension in pregnancy in
high risk population.
The strength of this study is that it was conducted
on pregnant women who are normotensive but at risk
of gestational hypertension due to their diagnosis of
gestational diabetes. Most studies on the effect of
exercise on blood pressure were conducted on subjects
with mild hypertension or established hypertension
and we could not find studies in this area on pregnant
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population. Furthermore, there was consistency and
adherence to the exercise intensity and duration.
Weakness of this study is the small sample size which
could not be helped as we had to make do with only
those that met the inclusion criteria and complied
with the rules guiding exercising in pregnancy.
Despite the limitations, this study has demonstrated
the benefit of exercising women with high risk for
gestational hypertension and also that moderate
intensity aerobic exercises could possibly reduce
the risk for hypertension in women with gestational
diabetes mellitus.

Table 1: Demographic Information of the exercise and control groups
Variable

Exercise group (n = 15)

Control group (n = 15)

Mean +   SD                                                           Mean +  SD
Age (yrs)                                 32.00   +  3.42                                                         32.93  + 4.61
Gestational Age (wk)              26.80  +  0.94                                                       26.33   + 0.98
Weight (kg)                             82.77  + 14.62                                                        85.23   + 8.14
Parity
2.00 + 1.50
2.67 + 1.68

Table 2: Changes in Systolic Blood Pressure of Exercise and Control groups
Stage of Test

Exercise group (n = 15)

Control group (n = 15)

Mean + SD                          Mean   + SD          t- value           p-value
Baseline

108.67 + 8.84

110.67 +  7.68        0.5623           .289

Week4

104.67 +   7.43                      112.67 +  7.99        2.8397           .004

Week8

104.00 + 10.56

114.00 +  7.36       3.0089           .003

Table 3: Changes in Diastolic Blood Pressure of Exercise and Control groups
Stage of Test

Exercise group (n = 15)

Control group (n = 15)

Mean +   SD                     Mean  +  SD           t- value          p-value
Baseline
Week4
Week8

77.40 + 11.54
76.48 +  10.63        .2271              .411
71.00 + 10.04
82.00 +  7.75         3.3590            .001
68.40 + 13.46                 80.67   +  10.33         2.8008           .005

CONCLUSION
Moderate intensity aerobic exercises could
maintain normal systolic and diastolic blood pressure
in normotensive pregnant women with gestational
diabetes mellitus. This means that aerobic dance
exercise could be used as a preventive means
against gestational hypertension in women with

gestational diabetes as these women are at high risk
for hypertension in pregnancy.
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ABSTRACT
Objective – The purpose of the study was to compare the effectiveness of Myofascial release (MFR)
and Iontophoresis in the treatment of subjects with plantar Fasciitis.
Methodology - The duration of the study was one and half year. 30 subjects were selected for the study
and were divided into two groups Group A received Myofascial release technique with calf and plantar
fascia stretching. Group B received Iontophoresis with calf and plantar fascia stretching. The treatment
was given 10 sessions for 2 weeks and the readings were taken on VAS for pain and FFI.
Results: The result of this study shows that there is significant difference in VAS and FFI within the
two groups. Inter-group analysis showed non significant difference between the two groups  treatment
on VAS and FFI.
Conclusion: The finding of the study support that the MFR and Iontophoresis are effective in reducing
pain and functional disability in subjects with plantar Fasciitis.
Keywords: Plantar Fasciitis, Myofascial release, Iontophoresis.

INTRODUCTION
Plantar Fasciitis (PF), “the heel pain syndrome”,
is a frequent cause of heel pain in the athletes as well
as in non sports persons.1, 2 Plantar Fasciitis was
originally described in 1812 by Wood who believed
it to be the result of inflammation secondary to
tuberculosis3. The common causative factors can
be classified as biomechanical, environmental or
anatomical [4]. However, the most common causes
of PF are overuse activities, or poor biomechanics,
resulting in abnormal functional pronation.5 Plantar
Fasciitis can occur among all age groups, sex, and
ethnicity.[6] Typically PF affect middle aged or older
people, women slightly more often than men. [7]
Symptoms usually are insidious, with no history
of trauma. The periods of sharp pain experienced
upon taking the first few steps after arising from bed
in the morning, but lessen as walking continues[5]
Prolonged weight bearing aggravate the pain, rest
tends to decrease.[8] The pain pattern lessens during
day activity, but increases as the activity intensifies.[9]

In a study done by Suman Kuhar, concluded that
MFR is an effective therapeutic option in treatment
of PF [10]. Gudeman and et al in there study said that
Iontophoresis is beneficial in the treatment of PF. [11]
Studies have shown that both MFR and
Iontophoresis are effective as individual approaches
for the treatment of plantar fasciitis, but there are no
specific studies done to compare the effect of both and
find out which  is more effective of the two. Hence the
current study was done to compare the effectiveness
of Myofascial release and Iontophoresis in the
treatment of patients with plantar Fasciitis.

PURPOSE OF STUDY
The purpose of this study was to compare
the effectiveness of Myofascial release (MFR) and
Iontophoresis in the treatment of subjects with
plantar fasciitis.
Objectives:
•

To find the effect of Myofascial release

130

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

technique in reducing pain and improving function
in subjects with plantar Fasciitis.
• To find the effect of Iontophoresis in reducing
pain and improving function in subjects with plantar
Fasciitis.
• To compare the effectiveness of Myofascial
release and Iontophoresis in reducing pain and
improving function in subjects with plantar Fasciitis.

MATERIALS & METHOD
The subjects were collected from the O.P.D of
DAV institute of physiotherapy and rehabilitation,
Jalandhar.
Quasi experimental study design used.
Duration of the study: one and half year.
Inclusion Criteria:
Subjects age between 30-60 years
Both males and females
Pain for not less than 6 weeks
Heel pain felt maximally over the plantar aspect
Pain in the heel on the first step in the morning,  
Those that was willing to participate in the study
Exclusion criteria:
Any infective conditions of foot, dermatitis
impaired circulation to lower extremities
Arthritic conditions
Any rigid foot deformities
Tumour/ malignancy
History of any foot fracture
History of allergy to dexamethasone
Diabetic foot
Any bony infections
Corticosteroids injection in previous month
Protocol: A written consent was taken. Total of
35 subjects participated according to inclusion criteria
of which 5 dropped out, Remaining 30 subjects were
assessed for functional disability with Foot Function
Index (FFI) and pain intensity was measured on the
Visual Analogue Scale (VAS). They were divided into
two equal groups via convenient sampling:
GROUP A: Myofascial release technique, calf

stretching, plantar fascia stretching.
GROUP B: Iontophoresis, calf stretching, plantar
fascia stretching.
The treatment was given for 10 sessions in 2
weeks. The readings were taken on the 1stsession (pre
treatment), 4th, 7th and 10th (post treatment) session on
VAS for pain and FFI.

PROCEDURE
Myofascial Release Technique: Patient in prone
lying and feet’s off the table. Therapist  standing at the
foot end. Knuckles, fist, plantar cupping, or fingers
were used to engage with the soft tissue just anterior
of the calcaneus.[10, 12] Line of tension was taken up in
an anterior direction. Working progressively through
to the ball of the foot as well as into deeper layers in
subsequent passes, patient was asked to lift his toes,
with the directions   ‘lengthen the bottom of foot by
taking toes under the table towards the knee cap.’
Dorsiflexion can also be used in conjunction with
this.[12] The technique was given for 15 minutes.[10]
Iontophoresis: The patient prone lying with legs
supported. Dexamethasone had negative polarity so  
was added to the delivering pad and connected to
cathode (negative), and placed on the site of maximum
tenderness on the plantar aspect of the foot. The other
electrode was placed just above the treatment area
over the Achilles tendon and connected to anode
(positive) [6,13].   The negative electrode (cathode) used
was two times larger than (anode) positive electrode
size [14,15]. 0.4% dexamethasone was delivered using
Chattanooga Intelect advance multi-current device
version 3.9 which included Iontophoresis facilities.
Current applied was up to 4 mA, depending on each
patient’s sensitivity and a total dose of 40 mA.min
was delivered.[16]
Calf stretching: Patient in standing position.
Active calf stretching was done with the affected foot
furthest away from the wall. Patients were instructed
to lean forward, while keeping the heel on the floor
until stretch was felt in the calf. To focus stretching on
Soleus muscle, the affected knee was bent, whereas to
focus on the Gastrocnemius muscle the affected knee
was kept in full extension.[17]
Plantar fascia stretching: For this the patient was
in sitting position, with the affected foot over the
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contra-lateral thigh, the patient was asked to place the
fingers over the base of the toes and was instructed to
pull the toes up towards the shin.[17]
Intermittent stretching was done with 20 seconds
hold, followed by 20 seconds rest for a total of 3
minutes of each stretch. Hence the total self stretching
will last for 9 minutes. [17]

Home protocol: Patients were asked to do active
calf and plantar fascia stretching once at home.
Data analysis and results:
The data was analysed using SPSS version 13.
Intergroup and intragroup comparison was done.

Table 1: Subject age description
GROUP

MEAN ± SD

A

50.46 ± 10.46

B

47.66 ± 7.30

t-VALUE

p-VALUE

.401 (NS)

.853

Table 2: Comparison within group A for VAS
SESSIONS

MEAN ± SD

Session 1
vs
session 4

70.66  ± 9.60

Session 1
Vs
Session 7
Session 1
Vs
Session 10
Session 4
Vs
Session 7
Session 4
Vs
Session 10
Session 7
Vs
Session 10

58.66 ± 16.12

t-VALUE

p-value (significance)

3.613

.003 (S)

11.319

.000 (S)

16.258

.000 (S)

9.979

.000 (S)

17.562

.000 (S)

8.299

.000 (S)

F-value

70.66 ± 9.60
34.26 ± 13.86
70.66 ± 9.60
13.13 ± 11.45
58.66 ± 16.12
34.26 ± 13.86
58.66 ± 16.12
13.13 ± 11.45

148.730

34.26 ± 13.86
13.13 ± 11.45
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Table 3: Within group comparison of FFI (group A)
SESSIONS

MEAN ± SD

Session 1
vs
Session 4

54.25 ± 13.25

Session 1
Vs
Session 7

54.25 ± 13.25

Session 1
Vs
Session 10

54.25 ± 13.25

Session 4
Vs
Session 7

38.09 ± 14.31

Session 4
Vs
Session 10

38.09 ± 14.31

Session 7
Vs
Session 10

21.41 ± 11.23

38.09 ± 14.31

21.41 ± 11.23

7.45 ± 8.82

21.41 ± 11.23

7.45 ± 8.82

7.45 ± 8.82

t-VALUE

p-value (Significance)

4.979

.000 (S)

11.696

.000 (S)

14.147

.000 (S)

12.260

.000 (S)

16.393

.000 (S)

9.944

.000 (S)

F-value

134.760

Table 4: Comparison within group B for VAS
SESSIONS

MEAN ± SD

Session 1
Vs
Session 4

67.26 ± 17.64

Session 1
Vs
Session 7
Session 1
Vs
Session 10

67.26 ± 17.64

Session 4
Vs
Session 7
Session 4
Vs
Session 10
Session 7
Vs
Session 10

51.20 ± 20.33

29.13 ± 14.48

t-VALUE

p-value (significance)

6.485

.000 (S)

15.875

.000 (S)

15.151

.000 (S)

7.490

.000 (S)

9.279

.000 (S)

8.942

.000 (S)

F-value

67.26 ± 17.64
11.86 ± 11.32
51.20 ± 20.33
29.13 ± 14.48
51.20 ± 20.33
11.86 ± 11.32
29.13 ± 14.48
11.86 ± 11.32

127.818
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Table 5: Within group comparison of FFI (group B)
F-value
SESSIONS
Session 1
vs
Session 4
Session 1
Vs
Session 7
Session 1
Vs
Session 10
Session 4
Vs
Session 7
Session 4
Vs
Session 10
Session 7
Vs
Session 10

MEAN ± SD

t-VALUE

p-value (significance)

7.181

.000 (S)

9.884

.000 (S)

10.903

.000 (S)

7.710

.000 (S)

8.673

.000 (S)

7.450

.000 (S)

56.91 ± 17.11
38.79 ± 16.21  
56.91 ± 17.11
21.65  ± 11.15
56.91 ± 17.11
7.41  ± 9.77
38.79 ± 16.21
21.65  ± 11.15
38.79 ± 16.21
7.41  ± 9.77

89.642

21.65  ± 11.15
7.41  ± 9.77

Table 6: Comparison between group A and B for VAS
GROUP A
SESSIONS

MEAN ± SD

GROUP B
t- value

p-value (significance)

MEAN ± SD

Session 1

70.66  ± 9.60

67.26 ± 17.64

.656

.517 (NS)

Session 4

58.66  ± 16.12

51.20 ±20.33

1.114

.275 (NS)

Session 7

34.26  ± 13.86

29.13 ±14.48

.992

.330 (NS)

Session 10

13.13  ± 11.45

11.86 ±11.32

.305

.763 (NS)

Table 7: Comparison between group A and B for FFI
SESSION

GROUP A
MEAN ± SD

Session 1

GROUP B
MEAN ± SD

t- value

p-value (significance)

54.25 ± 13.25

56.91 ± 17.11

0.476

0.638 (NS)

Session 4

38.09 ± 14.31

38.79 ± 16.21

0.125

0.901 (NS)

Session 7

21.41 ± 11.23

21.65 ± 11.15

0.058

0.954 (NS)

7.45 ± 8.82

7.41 ± 9.77

Session 10

0.009

0.993 (NS)
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RESULTS
Within group analysis of group A and B shows
statistically significant improvement in pain and
functional disability as measured on VAS and FFI.
Inter group analysis between groups A and B shows
that there is statistically non significant difference
between the two groups. Both the group decreases
pain and functional disability as measured on
VAS and FFI, but when compared in between the
difference is statistically non significant.

DISCUSSION
In the current study goal of plantar fascia specific
stretching is to optimize tissue tension through a
controlled stretch of the plantar fascia by recreating
the windlass- mechanism [3, 18]. The stretching of
tightened plantar fascia and tendo - Achilles played
an important role in breaking the vicious cycle which
aggravated the condition, so to maintain and restore
the proper biomechanics and maintain integrity of
the muscles and related tissue stretching was done
[19]
. According to Garrett R. Troy GastrocnemiusSoleus stretching is beneficial for the plantar Fasciitis
treatment as tight calf muscles contribute to the
pathology. When the plantar fascia stretching is
performed prior to first step in the morning or
inactivity, it helps to limit micro-trauma to plantar
fascia thereby facilitating healing [18].
MFR is a hand on soft tissue technique that
facilitates a stretch into restricted fascia. John Barnes
stated that when a sustained pressure is applied to
the restricted tissue barrier; after 90-120 seconds
tissue undergoes histological length changes. After
few release fascia becomes softer and more pliable
and taking pressure off the pain sensitive structures
[20]
. Moreover, MFR has been shown to stimulate
fibroblast proliferation, leading to collagen synthesis
that may promote healing of plantar fascia thus
helpful in reducing pain and improving functional
ability [21]. According to Kuhar etal, MFR technique
is used  to ease pressure in the fibrous bands of the
connective tissue, or fascia. Gentle and sustained
stretching via Myofascial release is believed to
free adhesions and soften and lengthen the fascia.
Some practitioners contend that MFR works on a
broader swath of muscles and connective tissue.
The movement has been linked to kneading a piece

of taffy- a gentle stretching that gradually softens,
lengthens, and realigns the fascia. MFR seeks for
changes in the Myofascial structures by stretching,
elongation of fascia or mobilizing adhesive tissues
[10, 19]
.
Iontophoresis is a non invasive and painless
procedure for the local administration of antiinflammatory medications. Being non invasive the
sterility barrier of the skin is not compromised which
is of particular importance when corticosteroid drugs
are used. Iontophoresis of corticosteroids yields local
tissue concentration that is lower than those achieved
with oral administration and therefore are considered
to be both safe and effective. According to Gudeman
and et al (1997) prolonged physical therapy for
recalcitrant cases of plantar Fasciitis and missed work
days may be avoided when Iontophoresis of 0.4%
dexamethasone is added to the traditional modalities
of treatment [11].
Anderson et al in 2003 in a study said that when
40 mA/min of Iontophoresis using dexamethasone
was administered on the ventral surface of forearm,
vasoconstriction occurred [22], and Gruney Burke in
2008 in a study also proposed that Iontophoresis
delivers dexamethasone sodium phosphate in
connective tissue [23]. They agreed with Glass et al
that transmission of dexamethasone may well take
place by passive diffusion and local capillary blood
level below the skin and thus Iontophoresis may be
an efficacious and desirable method to administer
steroids to localized regions of inflammation [24].
Acknowledgement: Dr. Jatinder
Dr. Pavin Kumar & All my teachers.

Sharma,

Conflict of Interest : Nil
Source of Funding: Self
Ethical Consideration
1. The identity of the subject was protected
throughout the study and also in publication so
made.
2. Each subject randomly, was allocated a secret
code throughout and after the study.

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

3. All subjects would be briefed about my legal
condition to observe any act of data protection.
4. After briefing only about their rights, I made
them sign the consent form.
5. Subjects were free in any state of the study to
walk out of it , if they felt the need.
6. Permission to conduct the study was taken
from the Ethical Committee of the college.

REFERENCE
1.

Karr S.(1994). Subcalcaneal heel pain. Orthop
clin. North Am. 25 161-175

2.

Kilber W.B, et al(1991). Functional Biomechanical
deficits in running athletes with Plantar Fasciitis.
Am J Sports Med. 19(1):66-71.

3.

Neufeld k. Steven, et al. Plantar Fasciitis:
Evaluation and Treatment. J Am Acad Orthop
Surg 2008;16: 338-346.

4.

Farris W. James, et al. An evaluation of
research evidence for selected physical
therapy interventions for plantar Fasciitis.
J.Phys.Ther.Sci. 2007; 19:41-56   

5.

Barret, S.L., et al. Plantar Fasciitis and other
causes of heel pain. American Family Physician.
1999: 59(8) 2200-2206

6.

Ivano A. Costa, and Anita Dyson. The Integration
of acetic acid Iontophoresis, orthotic therapy
and physical rehabilitation for chronic plantar
fasciitis: a case study. J Can Chiropor Assoc. 2007
Jul-Sep; 51(3):166-174

7.

Orchard John sports physician. Plantar Fasciitis:
Clinical Review. BMJ 2012;345

8.

Farris W. James, et al. An evaluation of
research evidence for selected physical
therapy interventions for plantar Fasciitis.
J.Phys.Ther.Sci. 2007; 19:41-56   

9.

Joshua A Cleland, et al. Manual Physical Therapy
and Exercise Versus Electro physical Agents and
Exercise in the Management of Plantar Heel
Pain: A Multicenter Randomized Clinical Trial.
J Orthop Sports PhysTher. 2009 Aug; 39(8)

10. Suman Kuhar, et al. Effectiveness of Myofascial
Release in Treatment of Plantar Fasciitis: A
RCT. Indian Journal of Physiotherapy and

135

Occupational Therapy. Vol.1, No.3 (2007-072007-09).
11. Gudeman SD, et al. Treatment of plantar fasciitis
by iontophoresis of 0.4% dexamethasone. A
randomized, double-blind, placebo-controlled
study. Specialty Centers for Orthopaedic &
Rehabilitative Excellence, Indianapolis, Indiana,
USA. Am J Sports Med. 1997 May-Jun;25(3):3126.
12. Michael Stanborough: Direct Release Myofascial
Technique; 2004: ch 6; pg 55 - pg 56.
13. Peplinski, Stephanie L., et al. The clinical
Reasoning Process for the intervention of
chronic plantar Fasciitis. Journal of Geriatric
Physical Therapy 2010 jul/sept: 33(3); 141-151
14. Basanta Kumar Nanda, (2008),Electrotherapy
Simplified. 1sted; pg163.
15. Low and Reed. Electrotherapy Explained
Principles and Practise. 4thed; pg 194.
16. HR Osborne and GT Allison. Treatment
of Plantar Fasciitis by Low dye taping and
Iontophoresis: Short term results of a double
blinded randomized, placebo controlled clinical
trial of dexamethasone and acetic acid. British
Journal of Sports Medicine, Jun 2006; Vol.40/6
(545-9):0306-3674
17. Renan–Ordine R, et al. Effectiveness Myofascial
trigger point manual therapy combined with a
self-stretching protocol for the management of
plantar heel pain: a randomized control trial. J
Orthop Sports PhysTher. 2011 Feb; 41(2):43-50.
18. Garrett Troy R., Neibert J. Peter. 2013. The
effectiveness of a Gastrocnemius-Soleus
stretching program as a therapeutic treatment of
plantar Fasciitis. Journal of sport rehabilitation.
22: 308-312.
19. Apeksha O. Yadav and R. Lakshmiprabha.
Comparison of the effects of therapeutic
ultrasound v/s myofascial release technique in
treatment of plantar fasciitis. Indian Journal
of Physiotherapy and Occupational Therapy.
Vol.6, No.2 (2012-04-2012-06).
20. Barnes M.F. 1997. The basic science of Myofascial
release. Morphologic change in connective
tissue. Journal of bodywork and movement
therapies. 1(4): 231-238.

136

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

21. Dyck D, Boyajjian- O’Neill L. 2004. Plantar
Fasciitis. Clinical Journal of sports medicine.
14(5): 305-309.
22. Anderson R. Carter, Morris L Russell, Boeh
D Stephen, Panus C Peter, and Sembrowich L
Walter. 2003. Effects of Iontophoresis current
magnitude and duration on dexamethasone
deposition and localized drug retention.   Phys
Ther. 83(2): 161-170.

23. Gurney Bruke A., Wascher C. Daniel. 2008.
Absorption of dexamethasone sodium phosphate
in human connective tissue using Iontophoresis.
American journal of sports medicine. 36(4): 753758.
24. Glass James M, Stephen L. Robert, M.D., and
Jacobson C. Stephen. 1980. The quality and
distribution of Radiolabel dexamethasone
delivered
to
tissue
by
Iontophoresis.
International journal of dermatology. 19(9): 519525.

DOI Number: 10.5958/0973-5674.2015.00160.4

Health Related Quality of Life and Gross Motor
Function in Children with Cerebral Palsy
Swati H Patel1, Nirav P Vaghela2, Deepak Ganjiwale3
Tutor cum Clinical Therapist, 2Assistant Professor, 3Occupational Therapist, KMPIP, Shree Krishna Hospital;
H.M.Patel Centre for Medical Care & Education, Karamsad; Gujarat

1

ABSTRACT
Introduction: Children suffering from Cerebral Palsy (CP) have several motor limitations which limit
their function and abilities for activities of daily living. In spite of medical treatment and rehabilitation,
motor impairment, health and well-being are most concerning area. To find the Health Related Quality
of Life and Gross Motor Function in children with CP.
Method: 51 children with CP aged 4-12 years were recruited by convenient sampling from K M Patel
Institute of Physiotherapy, Mitra Rehabilitation, Deepa Academic. Only one caregiver, who must have
lived with child for 6 months before participation in the study, was declared participation. Clinical
assessment, gross motor functions according to GMFM-88 and face-to-face interview of CP QOL-Child
Questionnaire with the primary caregiver were taken.
Result: The prevalence among boys was higher (72.5%) than girls(27.5%). The mean of total GMFM is
50.45±25.106 and of total HRQOL was 49.38±9.816. Significant positive correlation (p = 0.002) was found
between GMFM-88 and HRQOL. However, physical component of HRQOL is strongly correlated
rather psychosocial component.
Conclusion: CP has a tremendous negative impact on HRQOL and gross motor function of children.
HRQOL is correlated with functioning, however, physical well-being domains are more strongly
correlated with functioning than psychosocial well-being domains.
Keywords: Cerebral palsy, Gross motor function measure, Quality of life.

INTRODUCTION
Cerebral palsy (CP) is defined as “a group of nonprogressive, but often changing, motor impairment
syndromes secondary to lesions or anomalies of the
brain arising in the early stages of development”1
The most common physical disability in
childhood is CP, worldwide incident being 2 to 2.5
per 1000 live births.2
Children suffering from CP have several motor
limitations which limit their function and abilities
for activities of daily living (ADL). In spite of
medical treatment and rehabilitation, the functional
implication of motor impairment in CP is crucial.
The GMFM is used widely as a clinical and research
outcome measure for children with CP. Although the

motor impairments are most concerning area for the
children with CP, the broader context of health and
well-being of these children also must be described.
Health Related Quality Of Life (HRQOL) is defined
by WHO consists of physical well-being, mental wellbeing and social well-being.3 HRQOL is evaluated
by generic and disease specific instruments. Among
them, disease specific measures may provide more
clinically relevant HRQOL evaluation directed to
the symptoms, problems or side effects of a certain
condition.
The link between HRQOL and gross motor
function is particularly evident in HRQOL
questionnaire for children. Differing theories
and professional perspectives of HRQOL results
in variety of conceptualizations, however, the
equating of HRQOL with gross motor function
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requires consideration. If it is argued that HRQOL
can be measured as ‘functioning’, the underlying
assumption is that children with poorer gross motor
function have poorer HRQOL. It may be the case for
some children, however, it is misguided to suggest
that all children with poor gross motor function have
poor HRQOL.
The few studies of children with CP have
examined the relationship between functioning and
HRQOL.4 These studies demonstrate that functioning
is correlated with the physical domains of QOL
and there is only weak or non-significant relation
between functioning and psychosocial domains of
QOL, however, many of the items in the HRQOL
questionnaires measure a child’s difficulties or
limitations and focus on what a child can or cannot do.
It remains unknown whether a relationship would
exist when HRQOL is not conceptualized as what a
child can do, but rather how a child feels about their
life.
Therefore, this study sought to examine the
gross motor function and HRQOL using newly
developed and validated condition-specific HRQOL
questionnaire for children with CP i.e. CP QOL
– Child. This will allow us to define the specific
problem area associated with the CP which, if
improved, will yield the greatest benefits for children
and their families. Furthermore, such knowledge also
will inform policy and decision makers in the health,
education and social sector and generate protocols to
optimize outcomes.

OBJECTIVES
To find the Health Related Quality of Life and
Gross Motor Function in children with CP.

METHODOLOGY
This study was cross sectional observational
study. 51 children with CP aged 4-12 years were
recruited from K M Patel Institute of Physiotherapy
(KMPIP). Shree Krishna Hospital, Karamsad, Mitra
Rehabilitation, Mogari, Deepa Academic, Tarapur,
who were functionally dependant.
Informed assent from parent or primary caregiver
of all the subjects was obtained after explaining the
purpose of the study. Only one caregiver, either
parent or primary caregiver of child diagnosed as

having CP, was declared participation. Caregiver
must have lived with the child for 6 months before
participation in the study.
Primary details were obtained which includes
demographic data, clinical assessment was done
consists of tone, Deep Tendon Reflex(DTR), clonus,
any influence of primitive reflexes, balance and
equilibrium reactions, gross motor function and
HRQOL.
The detail of administration of scale is as under.
GMFM-88:
Gross motor functions were assessed according to
GMFM-88 which was recorded in GMFM score sheet.
The 88 items of the test assess activities in 5 dimensions
i.e. (1) lying and rolling, (2) sitting, (3) crawling and
kneeling, (4) standing, (5) walking, running and
jumping. Ko J & Kim M (2012) concluded that the
reliability (ICC = 0.986-1.000) and responsiveness of
GMFM-88 are reasonable for measuring gross motor
function in children with CP.5 Administration time
was 45 min. Each item was scored using a 4 point scale
(0- does not initiate, 1- initiate, 2- partially complete,
3- complete). If an item was inadvertently missed or
if the response could not be elicited from the child
then the child received a score of 0 for that item. Total
from each category for a subject was divided by the
total possible points to produce a category percentage
score. These percentages were averaged to yield an
overall score.6
CP QOL – CHILD (parent proxy):
The face-to-face interview with the parent or
primary caregiver was taken out. The interview
was consists of administration of CP QOL – Child
Questionnaire. It comprises of 66 items and assesses
on 7 domains. The primary caregiver proxy version
of it has good reliability and validity.7 Administration
time was 15-20 min. Almost all of the items have the
following items stem- ‘How do you think your child
feels about....?’ with a 9 point rating scale (1- very
unhappy, 3- unhappy, 5- neither happy nor unhappy,
7- happy and 9- very happy). The few items, such as
pain, where this stem or rating was not appropriate,
have the following stem and rating scale- ‘How does
your child feel about the amount of pain that they
have?’, where 1- not upset at all to 9- very upset. All
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domain scores range from 0-100. Domains scores
were aggregated and averaged. Scoring involves two
steps- (1) items were transformed to a scale with a
possible range of 0-100, (2) the algebraic mean of item
values was computed for each domain.8
Questionnaire was provided in the vernacular
language whenever needed.

RESULT
For statistical analysis, SPSS (Statistical Package
for Social Sciences) software was used. Pearson’s
correlation was used to test the relationship between
different variables.
Most common type of CP was spastic CP (74.5%)
and according to topographical distribution, diplegic
CP (41.2%).
The prevalence among boys was higher (72.5%)
than girls (27.5%). The gross motr function was more
affected in male than female (p = 0.26), but there was
no significant difference in HRQOL between male
and female (p = 0.691).
The mean percentage of lying & rolling GMFM
was 86.54 ± 24.85, mean percentage of sitting GMFM
was 73.76±33.02, mean percentage of crawling &
kneeling GMFM was 51.96±31.96, mean percentage of
standing GMFM was 30.77±33.33, mean percentage of
walking, running & jumping GMFM was 14.65±16.15
and mean percentage of total GMFM was 50.45±25.11.
The mean value of social well-being & acceptance was
62.34±12.80, mean value of feeling about functioning
was 49.84±14.03, mean value of participation &
physical health was 43.63±20.19, mean value of
emotional well-being was 51.54±13.82, mean value
of access to services was 53.39±17.72, mean value of
pain & feeling about disability was 31.06±12.19, mean
value of family health was 53.98±19.27 and mean
value of total HRQOL was 49.38±9.81. (table 1)
Significant positive correlation was found
between gross motor function and HRQOL (p =
0.002). However, feeling about functioning HRQOL
(p =0.000) & participation and physical health HRQOL
(p = 0.042) was strongly correlated rather emotional
well-being HRQOL (0.100). (table 2)
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Table 1
Mean ± SD
Lying and rolling GMFM %

86.54 ± 24.850

Sitting GMFM %

73.76 ± 33.020

Crawling and kneeling GMFM %

51.96 ± 31.961

Standing GMFM %

30.77 ± 33.333

Walking, running and jumping
GMFM %

14.65 ± 16.153

Total GMFM %

50.45 ± 25.106

Social well-being and acceptance
HRQOL

62.34 ± 12.805

Feelings about functioning HRQOL

49.84 ± 14.036

Participation and physical health
HRQOL

43.63 ± 20.196

Emotional well-being HRQOL

51.54 ± 13.824

Access to services HRQOL

53.39 ± 17.723

Pain and feeling about disability
HRQOL

31.06 ± 12.194

Family health HRQOL

53.98 ± 19.275

Total HRQOL

49.38 ± 9.816

Table 2: Correlations between GMFM and all
components of HRQOL
Social well-being and acceptance HRQOL
Feelings about functioning HRQOL
Participation and physical health HRQOL
Emotional well-being HRQOL
Access to services HRQOL
Pain and feeling about disability HRQOL
Family health HRQOL
Total HRQOL

P-value
0.034
0.000
0.042
0.100
0.011
0.579
0.343
0.002

DISCUSSION
This study is to examine the gross motor function
and HRQOL domains for children with CP using a
condition-specific HRQOL instrument that focuses on
well-being rather than on functioning.
In present study, children with CP have
50.45±25.10% of total gross motor function.   One
of study found that 41% of children with CP were
limited in their ability to crawl, walk, run or play and
31% needed to use special equipment such as walkers
or wheelchairs.9 In 2006, 56% of children with CP were
able to walk independently, while 33% had limited or
no walking ability.10 Function in CP is determined by
a number of factors. It is strongly influenced by the
changes in the properties of the muscles that take
place due to the upper motor neuron lesion. The loss
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of inhibition from the higher centers results in over
activity at the spinal level resulting in hypertonia,
exaggerated reflexes and muscle response to stretch.11
The loss of connection from the higher centers and
changes in the muscle properties with time result in
reduction of motor units and impaired recruitment of
remaining motor units resulting in muscle weakness
which coexists irrespective of the spasticity.12, 13
With age, the musculoskeletal complications arise
due to contracture or deformities, disproportional
bone and muscle growth, excessive movement of
force production in a single pattern with less or
no use of different patterns of movement; all these
complicate the overall function of the child. Neither
the mechanisms of abnormal movement in children
with CP nor how abnormalities occur during
development is clear. Research is needed in this area
to clearly identify mechanical, neuromuscular, and
neural changes occurring during development that
contribute to movement dysfunction.

of experiencing ongoing stress, undermining family
stability and coping abilities. Factors contributing
to parental stress do not appear to be related to the
severity of their child’s health condition.19 However,
parental stress appears closely associated with their
child’s behaviour and psychosocial adjustment.20
As the families may use different coping strategies,
children with similar disability levels may adapt
differentially to their deficits. More effective
adaptive responses in the child is encouraged by
positive adaptation to disability by family, whereas
poor family adaptation may diminish their child’s
subjective well-being.21

HRQOL was affected in children with
CP. This finding suggests that CP impacted on
psychosocial health as well as physical health of
children with CP. These results are consistent with
previous studies which examined the relationship
between HRQOL and functioning for children with
CP using other generic QOL.14 Possible causes for
affection in HRQOL are- first, inability to do what
they like may lead the children to frustration.15
Second, sometimes due to their motor function
limitations they cannot communicate with people
around. Third, most children with CP do not have
neighbourhood playmates. This was the reason to
make them feel themselves in boredom and this
pervasive sense of boredom can cause borderline
personality disorder.16 All these behavioural problems
have a negative impact on their learning at school,
peer relationship and social competence. However,
the psychosocial QOL was higher than physical QOL.
There are several reasons why psychosocial QOL was
higher. The finding that children with disability can
have a higher psychosocial QOL has been termed
‘disability paradox’.17 That is because of they have an
understanding of their disability and are part of good
social networks and reciprocal relationships. Also
child’s well-being can be stabilized or disrupted by
a vital environmental factor i.e. family functioning.18
Parents of children with disabilities are also at risk

CP has a tremendous negative impact on HRQOL
and gross motor function of children who experience
it. HRQOL is correlated with functioning, however,
physical well-being domains are more strongly
correlated with functioning than psychosocial wellbeing domains.

Therefore, although assessing what a child
can do provides important information, this study
challenges the assumption that if a child is less able
to do, that child will necessarily has poorer QOL on
all domains.

CONCLUSION

Further research is needed with larger sample
size, to examine other associated medical condition
like epilepsy, vision/ hearing/ speech problem, coping
strategies or the environment mediate the relationship
between functioning and HRQOL, to examine the
effect of physiotherapy on HRQOL, to examine
whether HRQOL can change, and fundamental,
given HRQOL is increasingly used in clinical trials
to evaluate the effectiveness of interventions and to
examine the HRQOL of caregiver of child with CP.
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ABSTRACT
Purpose: To find out the comparison in pain and SLR-ROM in Sciatica with  NTM and IFT.
Methodology: 30 subjects with Sciatica were recruited and conveniently allocated to NTM group(n=15)
and IFT group(n=15). Subjects in A group received NTM and B group received IFT. The treatment
period was 6 weeks for both groups. The outcome measure was SLR- ROM and NPRS.
Results: According to need of study test were applied and seen clinical improvement in pain and ROM
in Sciatica patients receiving NTM in comparison to IFT.
Conclusion: Greater improvement is seen in Sciatica patients who received NTM than IFT.
Keywords: NTM, IFT, SLR.

INTRODUCTION
The sciatic nerve is largest nerve of the body.
Sciatica is a set of symptoms including pain that
caused by compression and irritation of one of five
spinal nerve roots by compression or irritation of the
left or right or both sciatic nerves. The pain is felt in
the lower back, buttock, and various parts of the leg
and foot. In addition to pain, which is sometimes
severe, numbness, muscular weakness, pins and
needles or tingling and difficulty in moving or
controlling the leg.
Sciatica due to compression of a nerve root is one
of the most common forms of radiculopathy1.Clinical
assessment by history taking and physical
examination can support a diagnosis of Sciatica.
Generally accepted treatments, as described below,
may include IFT, Strengthing Exercise, TENS, NTM ,
Acupuncture, Analgesics, Surgeries etc.
Neural Tissue Mobilization: Mechanism of
Correspondence Address:
Hiral R. Solanki
L-101, Orchid, Parshwanath atlantis Park
Sughad,Ahmedabad-382424, Gujarat.
Mob.: 8511101985, E-mail: Parmarhiral87@yahoo.in

Recovery 1) Circulation and nutrition occur optimally
through movement 2) Musculoskeletal tissue changes
,dimension and exert mechanical forces on neural
structures 3) Minimize forces on adjacent neural
structures 4) Increase nerve tension and intraneural
pressure   5) Facilitate venous return 6) Disperse
edema 7) Reduce pressure inside the perineurium
8) Limit fibroblastic activity and minimize scar
formation2,4.
IFT: IFT acts through stimulating pain gate
mechanism and mask the pain symptoms by directly
acting on peripheral nerves. It slows the conduction
in the nerves and thereby reducing the volume of
nocioceptor traffic. The basic principle of IFT is to
utilize the significant physiological effects of low
frequency (@<250pps). IFT utilizes two of the medium
frequency currents, passed through the tissues
simultaneously, where they are set up so that their
paths cross & they literally interfere with each other–
hence another term that has been used in the past but
appears to be in of favor at the moment – Interference
Current Therapy5,6.

MATERIALS & METHODOLOGY
30 subjects of Sciatica were selected and
divided into 2 group A. Quasi Experiment study
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with Convenient sampling Subjects with Sciatica
done in Ahmedabad Physiotherapy College OPD,
Ahmedabad. Group A (n=15) subjects were given
NTM and Group B (n= 15) given IFT.  

pregnancy.
•

Severe osteoporosis

•

Tumors of the nervous system and spinal
cord.

SAMPLEING CRITERIA

•

Congenital anomaly

INCLUSION CRITERIA

TOOLS AND PARAMETERS 3

•

Clinically diagnosed as Sciatica.

•

NPRS9

•

Either with Intra Lumbar or Extra lumbar
Pathology.

•

Measurement of a-ROM –SLR3,4,6

•

Unilateral Involvement.

•

Sub acute stage.

•

Age Group: 20-50 years.

•

Males and Females.

•

Who were not taking other forms of
treatment such as manual therapy,analgesics,
acupuncture, injection therapy

DATA ANALYSIS
NTM :Duration of the procedure was extended
to 20-30 sec, with increasing amplitude of movement
in the joint through which the oscillations, longer
duration of a single oscillation and more series of
oscillations2,4.
Frequency -5 days /week.
Duration-10 Days.

EXCLUSION CRITERIA
•

Prolapsed intervertebral disc (Type III & IV)

•

B/L neurogenic lower limb pain.

•

Systemic Disorders.

•

Neurological claudication.

•

Spinal instability.

•

H/O spinal surgery, psychiatric illness.

•

Acute

infection,

acute

IFT: Position of the patient: prone lying & position
of the therapist:standing.
Machine- Biotech
Carrier fr- 5 kHz;
Beat fr -100 Hz.
Treatment time -15 min
Electrode Placement -Using the spinal nerve root
electrode placement method via

inflammation,

plate electrodes5,6.
Table 1: Comparison of pre and post intervention of values by Non Parametric Wilcoxon Signed Ranks
Test in Group A.
GROUP A

MEAN

S.D

MIN

MAX

PRE

10.80

1.971

8

14

POST

63.87

4.984

55

69

Z VALUE

P VALUE

3.423

0.00

Table 2: Comparison of pre and post intervention of values by Non Parametric Wilcoxon Signed Ranks
Test in Group B.
GROUP B

MEAN

S.D

MIN

MAX

PRE

10.93

2.120

8

15

POST

11.33

2.193

8

16

Z VALUE

P VALUE

2.449

0.009

Table 3: Comparison of pre and post intervention of Neural Tissue Mobilization for NPRS values by
Non Parametric Wilcoxon Signed Ranks Test in Group A
GROUP A

MEAN

SD

MIN

MAX

PRE

8.53

1.506

5

10

POST

1.80

0.941

0

3

Z VALUE

P VALUE

3.431

0.00

144

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

Table 4: Comparison of pre and post intervention of Maitland Mobilization for NPRS values by Non
Parametric Wilcoxon Signed Ranks Test in Group B.
GROUP B

MEAN

SD

MIN

MAX

PRE

8.53

1.506

5

10

POST

8.27

1.223

6

10

Z VALUE

P VALUE

1.633

0.104

Table 5: Comparison of post values of Range Of motion and NPRS of Group A and B by Mann-Whitney
U test.
Z value

P value

SLR-ROM

4.682

0.000

NPRS

4.717

0.000

Table shows comparison of post values of SLR
ROM and NPRS scale of Group A and B by MannWhitney U test. The z value was for SLR ROM 4.682
with p value =0.000, which was<0.001. The z value
was for NPRS scale 4.717 with p value =0.000, which
was<0.001.which suggests rejecting null hypothesis
and proved that there was statistically significant
increase in the improvement SLR-ROM and NPRS  in
Group A (Neural tissue Mobilization) as compared to
Group B (IFT).

RESULTS
Mean and SD were found out to assess the
parameters.
Above table suggests rejecting null hypothesis
and proved that there was statistically significant
increase in the improvement of SLR-ROM and NPRS  
in Group A (NTM) as compared to Group B (IFT).

DISCUSSION
The reason improving in SLR ROM and reduction
in NPRS score with NTM was due to improve
axonal transport by this mechanism to improve
nerve conduction. By NTM the nerve may reduce
the pressure existing within the nerve and could
therefore result in an improvement of blood flow
to the nerve. Review on Non-surgical treatment for
Sciatica   for neurodynamic mobilization VS control  
group  and concluded neuro dynamic mobilization is
more effective than control with Secondary outcome
measures included. 1)Improvement in functional
status and/or health quality of life parameters 2)

Improvement in objective physical examination
measures. Improvement in neurophysiologic
parameters after three months after treatment. 4)
Clinical improvement at of follow-up.5) clinical
improvement at one year after treatment and no need
for surgical release of the flexor retinaculum during
followup.
Although statistically significant results were
obtained from this study but there is significant
difference in results of Neural Tissue Mobilization
and IFT. NTM having more benefit for Sciatica
patients Rather than IFT When analyzing the results
of ROM between conditions visually it can be seen
that for ROM groups A & B. Both demonstrated
improvement but better improvement in Group A
Compare to Group B.
IFT is less effective means of treatment for
Sciatica the reason behind that could be is purely
the condtion which is inflammation of nerve and to
relive the condition Neural Mobilzation can directly
targeting on nerve .so more reduction in symptoms is
due to Neural tissue mobilization.

LIMITATIONS
•

Small sample size.

•

Home program was not given

•

Long Term Follow Up not taken

•

No Randomization

SUGGESTION
•

To compare the effect of NTM with
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Acuupuncture, strengthing exercise, Ergonomic
Modification, Dry needling, steroid ,medications and
surgical release.
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ABSTRACT
Introduction: COPD is preventable and treatable pulmonary disease with significant extrapulmonary
effects. Its manifestations are dyspnea, fatigue, airflow obstruction, cachexia, skeletal muscle weakness,
osteopenia & reduced health related quality of life (HRQOL). Unsupported upper limb activities are
most commonly causing the dyspnea & are the major limiting factor in ADL in COPD patients. In
Pulmonary rehabilitation upper limb exercises are recommended but more importance is given to
lower limb exercises till date & no specific evidence is available regarding the type & extent of upper
limb exercises.
Aims & Objective: To determine effects of unsupported upper extremity exercises on symptoms &
quality of life in patients with COPD
Methodology: An Interventional study was done with 40 subjects who fulfilled inclusion & exclusion
criteria and were then randomly divided into two groups A&B (20 in each). Group A participants
were given pulmonary rehabilitation and Group B participants were given 5 different unsupported  
upper limb exercise along with PR, thrice a week for 6 weeks. Data at the baseline & at the end of 6
weeks were collected using outcome measures i.e. 6 Minute Walk Distance (6MWD), Clinical COPD
Questionnaire (CCQ) total score and Unsupported Upper Limb Exercise (UULEx) test total score.
Study was conducted at Govt Physiotherapy College, Ahemdabad.
Result: Statistical analysis of 36 subjects (4 dropped out – 2 from each group) was done using graph
pad prism (version 5.03). Significant improvement was found in 6MWD (p<0.0001) & CCQ score
(p<0.0001) in both group & significant improvement in UULEx test found in group B (p<0.0001), but
not in group A (p= 0.8243) at the end of 6 weeks. No significant difference in improvement found in
6MWD (P=0.3429) & CCQ score (P=0.7780) score, but significant difference in improvement found in
UULEx test duration (P<0.0001) between groups after 6 weeks.
Conclusion: Significant difference in improvement found in UULEx test duration suggests
improvement in symptoms (dypnea & arm fatigue) & arm endurance. But the difference found in
6MWD & CCQ score is not significant, so it doesn’t reflect any additional effect of unsupported upper
extremity exercises on Quality Of Life in COPD patients along with Pulmonary Rehabilitation.
Keywords: COPD, Pulmonary rehabilitation, HRQOL, 6MWD, CCQ, UUL Ex test.

INTRODUCTION
COPD is “preventable & treatable disease
with some significant extra-pulmonary effects. Its
pulmonary component is characterized by airflow
limitation that is not fully reversible, usually
progressive and associated with an abnormal
inflammatory response of lung to noxious particles
or gases”.1

Prevalence of COPD in India is widely variable in
different population, round off median prevalence is
5% for males & 2.7% for females over age of 30 years2.
COPD is distinctly more common in males, male:
female ratio varies from 1.32:1 to 2.6:1 in different
study with median ratio of 1.6:1.2
One of the earliest specific problems reported by
patients with COPD is dyspnea with activities that
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involve the upper extremities i.e. ADL like carrying
groceries, sweeping the floor, dressing, bathing,
combing hair etc. Unsupported arm exercise is more
limited than leg exercise in COPD patients3. So at
comparable workloads (similar VO2), upper limb
exercise leads to greater VCO2, ventilation, and
lactate production than does lower limb exercise,4with
an early anaerobic threshold. The probable reason
may be the reduced muscle mass and possible
micro structural changes, which result in increased
muscle work in order to maintain the exercise level.
Therefore, the activities that involve shoulder girdle
muscles lead to a marked sensation of dyspnea, as
well as upper limb fatigue.
Arm elevation above shoulder level increases
FRC that increases the hyperinflation resulting in a
greater load that must be overcome by diaphragm
(which is already at mechanical disadvantage in
severe COPD) which leads to decrease in force
generating capacity of diaphragm which ultimately
leads to thoraco-abdominal dissynshrony, increase in
dyspnea & arm fatigue.
Though PR guidelines recommends upper limb
exercises as a part of PR program as its increases
upper limb exercise capacity, reduces ventilatory
demands, metabolic load & O2 consumption during
upper limb activities, clear instructions regarding
the exact type of exercise & its effects on the clinical
outcome measures (like dyspnea, arm fatigue &
HRQOL) are not yet provided. 5
Moreover, unsupported upper limb exercises
(which resemble the daily activities of arm more)
are conferred to be of greater benefit than supported
arm exercises. So the core aim of the study is to find
out effects of unsupported upper extremity exercise
training in addition to the lower extremity training on
symptoms and health related quality of life in COPD
patients.

MATERIALS & METHODOLOGY
Study design: Interventional study
Convenience sampling method was used for
the data collection. Total 40 subjects were selected
who were then randomly allocated into two groups
i.e. Group A and B (20 subjects in each). Data were
collected from Out Patient Department of Chest
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Clinic, Civil Hospital, Ahmadabad & study was
conducted at Govt Physiotherapy College, Civil
Hospital, Ahmadabad.
Inclusion Criteria: Patients with age ≥ 50 years
& diagnosed as having COPD by physician (GOLD
criteria stage III or IV) who were never involved in
PR program before, able to comprehend commands &
willing to participate were included in the study.
Exclusion Criteria: Patients with unstable COPD  
(who have had any exacerbations during last 4
weeks), on oxygen therapy, having any other heart or
lung pathology, acute illness or any unstable medical
condition, any musculo-skeletal or neurological
condition that prevent or contra-indicate exercises &
having communication or transport difficulties were
excluded.
Materials/Equipments Used: Assessment form
and pencil, Consent form, Data collection sheet,
Clinical COPD Questionnaire, UULEx Test Wall
Chart, Borg’s scale, Ambulatory pulse oxy-meter,
Stethoscope, Sphygmomanometer, Stop watch,
Treadmill, Static cycle, Weights (dumbbells/stick),
Chair, Plinth and pillow.
Procedure: All patients with COPD were
screened & who fulfilled inclusion and exclusion
criteria were selected & were then briefly explained
about the study. A written consent was obtained from
all. Selected participants were randomly divided into
two groups namely,
Group A: Pulmonary Rehabilitation6
Group B: Pulmonary Rehabilitation
Unsupported Upper Limb Exercise Training

with

Their demographic data, evaluation, dyspnea
intensity, 6-MWD7, CCQ8 total score and UULEx
test9,10 duration were noted.
For 6-MWT, baseline data (HR, BP, RR, RPE) were
taken. Patients then requested to walk for 6 minutes
at self selected pace on 30 meter walkway which was
free of obstacles. Patients were allowed to take rest
in between, if they want. Standard instructions were
given and on completion of 6 minutes, again HR, BP
RR and RPE were taken. 6-MWD (meter), reason for
rest, number of rests and total time of rest were noted.
One practice test was given before the actual test at
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least before 1 hour.7

1) Shoulder flexion from 900 to 1800,

For UULEx Test, A symptom-limited UULEx
was performed using a continuous incremental
exercise protocol. Test began with a 2-minute
warm-up (patients flexed and extended their arms
simultaneously, lifting the bar from a neutral position
to the first stage on the wall chart). After the warmup, patients requested to perform shoulder flexion
within 15cm height from stage one, at a speed of 30
repetitions per minute controlled by mobile recorder
with weight of 200 grams. Vertical amplitude
was increased by 15cm every minute as patients
progressed through the stages of test. When patients
reached their maximum vertical height, weight
was increased to 500gm and patients continued the
exercise at the highest stage. Each minute thereafter,
the weight was progressively increased by 500gms to
a maximum of 2000gms. The test was continued, until
patients reported dyspnea or arm fatigue. The total
duration (in seconds) & reason for termination of the
test was recorded.9,10,11

2) Shoulder abduction from 900 to 1800,
3) Shoulder horizontal adduction from shoulder
abduction 900 (with 900 elbow flexed),
4) Full elbow extension from full elbow flexion
(with shoulder fully flexed),
5) Shoulder abduction 1800 with full elbow
extension from shoulder abduction 900 with full
elbow flexion  
Training consisted 3 sets of 10 repetitions of each
exercise with RPE at 12 to 13 on Borg’s scale10. Rest
between sets was kept at 30 seconds and between
different exercises 1 min. For progression, repetitions
were increased from 10 to 12 to 15 and then weight
from 200gm to 500gm, 1kg, 1.5kg… to maintain the
RPE at 12 to 13.
Both the groups were encouraged for walking
and cycling, and group B in addition for doing
unsupported upper extremity exercises that are
taught, at home to supplement the formal sessions.
Education and advise regarding the disease
process & exacerbation, importance of exercises,
breathing retraining, energy conservation, improved
hydration, good nutrition, relaxation skills and
management of anxiety and depression were also
given to both groups as a reinforcement of PR.5

Figure 1: Unsupported Upper Limb Exercise Test

Group A participants were given comprehensive
PR program involving treadmill walking, static
cycling and stair climbing for 30 minutes. Intensity of
exercise was progressed to maintain RPE of 12 to 13
on Borg’s scale.12 Warm-up and cool down periods
are also included in program but are excluded from
the 30 minute exercise session. Participants were
allowed to take 1 or 2 short rest periods during
session, if they required.
Group B participants were given the same
training as Group A in addition to the unsupported
upper limb exercise training that includes;
Five different exercises of upper limb11 in sitting
position with 200gm weight in hands.

At the end of 6 weeks program, 6-MWD, CCQ
total score and UULEx test duration were collected.

RESULTS
Study comprised of 40 subjects, 20 in each group.
4 subjects (2 from each group) were dropped out
during the intervention. Statistical analysis (of 36
subjects) was done using Graf Pad Prism (version
5.03) software. Amongst them 18 (17 M, 1 F, mean
age 58.28yr) were in Group A & 18 (17 M, 1 F, mean
age 57.83yr) in Group B. Data were analyzed for
normal distribution & all the outcome measures were
analyzed at baseline and at the end of 6 weeks using
appropriate statistical test (level of significance- 95%).
Changes in outcome measures were analyzed within
as well as between groups.
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Table 1: Comparison of mean CCQ score, 6MWD & UULEx test duration before & after treatment in
Group A & B.
Outcomes

Groups

Mean CCQ score

Mean 6MWD (m)
Mean UULEx test
duration (sec)

Pre treatment

Post treatment

Mean

±SD

Mean

±SD

t value

P value

Group A

3.256

±0.4592

2.461

±0.4002

13.19

<0.0001

Group B

3.361

   ±0.3534

2.544

±0.2833

19.72

<0.0001

Group A

371.9

±45.22

426.6

±45.53

27.45

<0.0001

Group B

371.8

±50.40

432.8

±46.85

12.25

<0.0001

Group A

210.7

±39.72

210.9

±40.49

0.2255

0.8243

Group B

211.5

±40.22

268.2

±47.28

12.17

<0.0001

Table 2: Comparison of difference in CCQ score, 6MWD & UULEx test duration after treatment between
group A & B.
Group A

Group B

Difference between
group A & B

Difference in
CCQ score

Mean

0.7500

0.8167

0.0666

±SD

±0.2358

±0.1757

±0.0693

Difference in
6WMD

Mean

54.61

55.44

0.8333

±SD

±8.396

±9.179

±2.932

Difference in
UULEx duration

Mean

0.2222

56.67

56.44

±SD

±4.181

±18.93

±4.569

DISCUSSION
A significant improvement was found in 6MWD
& CCQ score in both the groups, but no significant
improvement was found in UULEx test duration in
Group A at the end of 6 weeks
Improvement in 6MWD and CCQ score in
present study are in accordance with a meta-analysis,
done by Combach and colleagues (1999)13 & many
other studies which shows statistically as well as
clinically significant improvement in maximum
exercise capacity, endurance time, walking distance
and HRQoL in COPD patients.
But there is no significant difference in
improvement in 6MWD and CCQ total score between
groups (p=0.7780, p=0.3429 respectively) which
probably because, the training given to the Group B
was specific to the upper extremities & the results
did not demonstrate any crossover effect of UULEx
on over all physical activities of participants which is

t value

P value

0.9619

0.3429

0.2842

0.7780

12.35

<0.0001

supported by Ries AL, et al (1988)14, Belman MJ, et al
(1992)15 and Lake FR & coworkers (1990)16 who also
did not find any crossover benefits of upper extremity
training on ventilatory muscle endurance and/or leg
cycling endurance.
While in a study of Epstain at al (1997)17,
significant increase in PImax was found after 24
sessions of unsupported arm training in COPD
patients, suggesting crossover effect of UULEx on
ventilatoly muscles. Similar findings were obtained
by Keens TG & colleagues (1977)18 in cystic fibrosis
patients
A study by Martinez & colleagues demonstrated
that a 6 week arm training program in COPD has
decreased minute ventilation by decrease in RR,
suggests that this training may have increased the
aerobic capacity of arm muscles.19                                 
A UULEx test used here involved stereotypical,
repetitive movements which were closely related to
the training exercises. So probably, the task specific
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training14,16 allowed group B participants to perform
the test more easily. Moreover, performance during
incremental exercise tests may be dependent on
strength , so any increase in force-generating capacity
of the upper limb muscles may contribute to an
improved exercise performance.
Most of the dyspnea inducing activities reported
by participants were complex upper limb activities
incorporating variety of postures and muscle groups
and frequently performed in standing. So training
given in present study, in sitting position with
the trunk supported by chair, may not adequately
address the complex co-ordination required in
functional tasks. These findings are also supported by
Holland AE & coworkers (2004)20.
UULEx training can provide relief from dyspnea
& arm fatigue in COPD patients during ADL but
it is unclear whether these interventions relieved
symptoms to a clinically significant level17.
As ADL require coordinated movement of multiple
muscles around multiple joints simultaneously,
strengthening of muscles in a particular action may
probably not reflect improvement in all ADL.
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ABSTRACT
Study Design: Experimental study design
Background: To our knowledge there are no prospective, randomized studies in the literature
investigating the effectiveness of different manual therapy techniques for the treatment of cervical
radiculopathy.
Purpose of the study: To compare the effectiveness of lateral cervical glide and manual traction
combined with neural mobilization in the treatment of patients with cervical radiculopathy.
Method: 30 subjects were included in the study and randomly divided into two groups with group A
receiving cervical lateral glide and group B receiving manual cervical traction combined with neural
mobilisation. Readings were taken for Neck Disability Index (NDI) and Numeric Pain Rating Scale
(NPRS) 2 weeks and 4 weeks after the treatment.
Results:    Group B treatment protocol is better than group A in improving the pain, functional
disability and cervical range of motion in patients with cervical radiculopathy.
Conclusion: The results of the study indicated that manual cervical traction combined with neural
mobilization is better than cervical lateral glide in improving the pain, functional disability and cervical
range of motion in patients with cervical radiculopathy
Keywords: lateral cervical glide, manual traction, neural mobilization, Neck Disability Index and Numeric
Pain Rating Scale.

INTRODUCTION
Cervical radiculopathy is a common clinical
diagnosis classified as a disorder of a nerve root which
can be either ventral or dorsal and most often is the
result of a compressive or inflammatory pathology
such as disc herniation, spondylitic spur, cervical
osteophytes and ligamentum flavum hypertrophy.
Studies reported. Cervical radiculopathy is common
Corresponding author:
Sheetal Kalra
Associate Prof., Dashmesh College of Physiotherapy,
SGT Group of Institutions, Gurgaon
E-mail: mpt_sheetal@yahoo.co.in, Mob. : 9990003410

in middle age with increased prevalence in 5th decade
of life with male is to female ratio 2:31. The location
and pattern of symptoms will vary depending on
the nerve root level affected. C7 root is commonly
involved followed by C6, C8 and C5 respectively.
The typical symptoms of cervical radiculopathy
are unilateral neck pain, radiating pain and finger
paraesthesia. Motor weakness, diminished DTR and
sensory disturbances are also frequently seen2,3.
There are several intervention strategies being
commonly used in the management of cervical
radiculopathy which range from conservative
approaches, such as physical therapy and
electrotherapeutic modalities like Transcutaneous
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Electrical Nerve Stimulation, Interferential therapy,
Ultrasound,cervical
traction,Electrical
Muscle
Stimulation,Short Wave Diathermy and Pulsed
Electromagnetic Field to surgical intervention4.
Recent studies by Lishman and Russell have
revealed that cervical radiculopathy can also be
accompanied by altered neuro dynamics in the nerve
trunk and in the mechanical interface5.
The cervical intervertebral foramen has been
identified as one of the interfacing tissue that
might impede on neural tissue mobility in cervical
radiculopathy6.
Recent studies have supported that the application
of cervical traction combined with neural mobilization
can produce significant improvements in terms of
pain and disability in cervical radiculopathy7.
Elvey recommended that a cervical lateral gliding
technique would allow movement of structures
within the intervertebral foramen to reduce undue
tension to the neural tissues 8.
Cervical traction and neural mobilization
techniques (NMTs) have been advocated in the
management of cervical radiculopathy due to
their immediate analgesic effect. Cervical traction
is applied to provide pain inhibition, through the
widening of the cervical neural foramina and the
reduction of the intradiscal pressure 9. In addition,
NMTs are widely used to normalize the CNR’s
structure and function via the possible reduction of
nerve adherence, facilitation of nerve gliding and
decreased neural mechanosensitivity10.

METHOD
Design: Experimental study design was used
for this study. Patients were randomly allocated
to 2 groups with 15 subjects in each group. The
independent variables were Group A-lateral cervical
glide and Group B-manual cervical traction combined
with neural mobilization.
Subjects: Subjects ranging in age from 30-50
years were recruited from Physiotherapy OPD of
Dashmesh College of Physiotherapy
Inclusion criteria- age group of 30-50 years, both
genders, subject having positive Spurling test and
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manual cervical distraction test.
Exclusion

criteria-

subjects

with

Cervical

Instability, cord compressions, cervical rib, vertebrobasilar insufficiency, undiagnosed pain and bilateral
upper extremity symptoms.
Both the groups were also given Short Wave
Diathermy, neck isometric exercises and postural
correction as part of conventional treatment

INTERVENTION      
Short Wave Diathermy -With patient in supine
lying the heating pad is placed over the back of neck
and applied for 15 minutes6.
Neck isometric exercises were taught to the
patient for cervical flexion,
extension,side flexion and rotation11.
Education regarding correct posture 11
•

Perform postural exercises regularly.

•

Keep your posture erect.

•

Change body position frequently

•

Take frequent body stretch breaks

Group
position12,13

A-Lateral

cervical

glide

inULTT

With patient in supine position, the therapist
will cradle patient’s head and neck and will perform
cervical lateral glide to the spinous process and facet
joint of C2- C7 (Grade 3 and 4, 2-3 oscillations/sec, 3
sets of repetitions each of 60 seconds and interval
of 1 minute between each repetition) towards the
contralateral side while maintaining the extremity
in ULTT position. This will be performed thrice a
week (every alternate day) for 4 weeks. If the patient
exhibited symptoms in the above position, the elbow
will be placed in flexion to a point where symptoms
diminishes.
Manual cervical traction combined with neural
mobilization in ULTT position14
Manual cervical traction will be performed with
patient’s upper limb in ULNT1 position (scapular
depression, shoulder abduction, forearm supination,
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wrist and finger extension, shoulder external rotation
and elbow extension) by a second clinician. If the
patient exhibited symptoms in the above position,
the elbow will be placed in flexion to a point where
symptoms diminishes. The therapist will grasp the
patient’s head and gently pull it backwards. The pull
is maintained for about 7 seconds and then released.
This will be performed thrice a week (every alternate
day) for 4 weeks.

Analysis of the data collected was done by
statistical tests using SPSS software 15.0 version in
order to verify the investigation of the study. The
results were considered statistically significant if the
p-value ≤ 0.01. Mann Whitney U test was applied to
analyse the inter-group differences in NPRS and NDI
scores.

OUTCOME MEASURES

NUMERIC PAIN RATING SCORE

Pain was measured using Numeric Pain Rating
Scale (NPRS) and Neck disability was measured
using Neck Disability Index(NDI) . All the readings
were taken on baseline, 2nd week and 4th week after
the treatment.

Within group analysis revealed that there was
no significant improvement in NPRS score in group
A and group B from baseline to 2nd week. However
there was a significant improvement from 2nd week
to 4th week and from baseline to 4th week (p<0.001).
Refer Table 1&2

Table 1: Within Group Comparison of NPRS-Group A
Mean± S.D.

Intervention Period
Pair 1
Pair 2
Pair 3

Day1

7.13 ±.834

Day15

4.27± 1.486

Day15

4.27± 1.486

Day30

2.93±1.100

Day 1

7.13 ±.834

Day 30

2.93±1.100

Mean
difference

t-value

p-value

2.86

-6.497

.051NS

1.34

-3.25

.001***

4.2

--3.482

.001***

NS-not significant
***-Highly significant
Table 2: Within Group Comparison of NPRS-Group B

Pair 1
Pair 2
Pair 3

Intervention Period

Mean± S.D.

Day1

7.33±0.724

Day15

3.13±0.990

Day15

3.13±.990

Day30

1.60±0.507

Day 1

7.33±0.724

Day 30

1.60±0.507

Mean difference

t-value

p-value

4.2

-6.460

.078NS

1.53

-3.502

.001***

5.73

-3.530

.001***

NS-not significant
***-Highly significant
Between group analysis revealed that there was no significant difference in NPRS scores between group A
and B on baseline (p>0.05). However there was a significant improvement in NPRS score in group B in 2nd week
and in 4th week (p<0.001) as compared to that in group A.(Table 3)
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Table 3- Comparison of NPRS between Group A and Group B
GROUP A
M± SD N=15

GROUP B
M±SD N=15

value

p-value

7.13±.834

7.33±.724

-.648

.517 NS

Day 15th

4.27±1.486

3.13±.990

-2.256

.01*

Day 30th

2.93±1.100

1.60±.507

-3.670

.001**

Day 1

st

Z-

NS-not significant
**- significant
NECK DISABILITY INDEX
Within group analysis revealed that there was no significant improvement in NDI score in group A and
group B from baseline to 2nd week. There was significant improvement from 2nd week to 4th week and from
baseline to 4th week (p<0.001).Refer table 4&5
Table 4: Within Group Comparison of NDI-Group A
Intervention Period
Pair 1

Pair 2

Pair 3

Mean± S.D.

Mean

t-value

p-value

22.67

-.271

.017NS

10.13

-3.418

.001***

32.8

-3.409

.001***

Mean
difference

t-value

p-value

28.26

-2.353

.195NS

9.07

-3.418

.001***

37.33

-3.413

.001***

difference

Day1

47.47±14.861

Day15

24.80±8.678

Day15

24.80±8.678

Day30

14.67±2.690

Day 1

47.47±14.861

Day 30

14.67±2.690

NS-not significant
***- Highly significant
Table 5: Within Group Comparison of NDI-Group B
Intervention Period

Pair 1

Pair 2

Pair 3

Mean± S.D.

Day1

49.33±13.042

Day15

21.07±8.940

Day15

21.07±8.940

Day30

12.00±3.117

Day 1

49.33±13.042

Day 30

12.00±3.117

Between group analysis revealed that there was no significant difference in NDI scores between group A
and B on baseline (p>0.05). However there was a significant improvement in NDI score in group B in 2nd week
and in 4th week (p<0.001) as compared to that in group A.
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Table 6-Comparison of NDI between Group A and Group B
GROUP A

GROUP B

M± SD N=15

M±SD N=15

N=15

N=15

Day 1st

47.47±14.861

Day 15th
Day 22nd

Z-value

p-value

49.33±13.042

-.271

.787 NS

24.80±8.678

21.07±8.940

-1.296

.195 NS

14.67±2.690

12.00±3.117

-2.383

.007**

DISCUSSION
This study compared the effectiveness of cervical
lateral glide and manual cervical traction combined
with neural mobilization in improving pain,
functional disability and cervical range of motion. The
results showed manual cervical traction combined
with neural mobilisation is better than cervical lateral
glide in improving the pain, functional disability and
cervical range of motion in patients with cervical
radiculopathy.
There was significant improvement in pain in
2 week and in 4th week (p<0.001) of treatment in
both the groups, however, Group B showed more
significant results.
nd

There was significant improvement in neck
disability in 2nd week and in 4th week (p<0.001) of
treatment in both the groups, however, Group B
showed more significant results.
The results of our study are in accordance with
the results of Murphy et al, (2006) demonstrated  in
a study in which cervical traction and a slider neural
mobilization of the medial nerve were applied
simultaneously to reduce pain and disability measured
at baseline and at 2 and 4 weeks using the Numeric
Pain Rating Scale, the Neck Disability Index and the
Patient-Specific Functional Scale. In conclusion, the
findings of this study support that the application of
cervical traction combined with neural mobilization
can produce significant improvements in terms of
pain and disability in cervical radiculopathy15.
Savva C et al in his study on effect of cervical
traction combined with neural mobilization on
pain and disability in cervical radiculopathy found
that application of cervical traction combined
with neural mobilization can produce significant
improvements in terms of pain and disability in

cervical radiculopathy14.
The basis for this is that cervical mechanical
traction, commonly used for cervical radiculopathy,
in addition to cervical joint distraction, may
loosen adhesions within the dural sleeves, reduce
compression and irritation of discs, and improve
circulation within the epidural space9,14.
Schenk RJ, Kelley J, Kruchowsky T, Bhaidani
T, Boswell M (2006), demonstrated in a cervical
radiculopathy patient a positive outcome in terms of
range of motion, strength and function with neural
mobilization along with conventional treatment16.
Cleland J et al;(2005) have done a study on effect
of intermittent cervical traction, cervical lateral
glide towards contralateral side in ULNT1 position,
thoracic spine manipulation and strengthening
exercises of deep neck flexors and scapulothoracic
muscles in cervical radiculopathy. They have taken 11
patients. On the basis of test item cluster described by
Wainner, Neck Disability Index,Numeric Pain Rating
Scale and global rating of change. They concluded
that patients with cervical radiculopathy treated with
manual physical therapy, strengthening exercises and
ICT exhibited reduced pain and improved functional
status at time of discharge and at a 6-month follow
up17.
Elvey recommended that a cervical lateral gliding
technique would allow movement of structures
within the intervertebral foramen to reduce undue
tension to the neural tissues8.

LIMITATIONS
Cervical Range of Motion was not measured
Sample size was small
Follow up was not done.
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ABSTRACT
Background: Hand grip strength is the force applied by the hand to pull on or suspend from objects
and is a specific part of hand strength. It is very useful in various professions where people must work
with their hand, like physiotherapy. So this study was designed to evaluate dominant hand grip
strength among physical therapists in comparison with non-physical therapists.
Objectives:
•

To measure dominant hand grip strength in Physical therapists

•

To measure dominant hand grip strength in non-physical therapists

•

To compare dominant hand grip strength in Physical therapists Vs non-physical therapists

Materials and Methodology: Two groups, 50 physical therapists and 50 non-physical therapists, were
enrolled for the study including both the genders, aged between 20-30 years, with normal BMI by
convenient  sampling method from Ahmedabad .  Hand grip strength was evaluated and compared
using SAEHANS HAND DYNAMOMETER.
Results: Statistically analysis was done using student unpaired t-test between two groups. The results
in this study shows that there is significant difference in dominant hand grip strength between physical
therapists and non-physical therapists.
Conclusion: Physical therapists are having more grip strength in dominant hand compare to nonphysical therapists in Ahmedabad .
Keywords: Hand grip strength, Hand dynamometer.

INTRODUCTION
Reliable and valid evaluation of hand strength is
important for determining the effectivity of treatment
strategies and according to Mayers et al 1973 and 1982,
it is accepted that grip strength provide an objective
Corresponding authors:
Dhara B Vyas
A/1,Poojan Bunglows,Near Kabir Enclave,
Bopal-Ghuma Road,Bopal,Ahmedabad-58,
Gujarat, India, Mobile no.-+91 9924300098
E-mail-dr.dhara.acharya@gmail.com

index for the functional integrity of upper extremity.
Grip strength is a force applied by the hand to pull on
or suspend from objects and is a specific part of hand
strength. It is the muscle power and force that can be
generated by the hand. There are different types of
grips. A great deal of muscle endurance is necessary
to have a good carrying grip. Grip strength testing
is frequently used for clinical decision making and
outcome evaluation in evidence based medicine.
Grip strength is functionally relevant to measure
the combined action of a large number of intrinsic and
extrinsic hand muscle as well as the combine action of
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a number of different joint1,2.There are 10 muscle that
make up the hand grip. Three of these muscles are
located in the forearm and wrist and other seven are
located in hands themselves.1,2

•
•

SAEHANS SH®5001
dynamometer

In general grip strength measurement can
be done by   manual muscle testing (MMT) and
hand dynamometer. MMT however has a number
of limitations, therefore, to create more quantitative
assessment of grip strength, dynamometer has been
developed.1,2 A dynamometer is a device used for
measuring force, torque or power produced by
hand muscles. These dynamometer measurements
are more sensitive to change compare to MMT and
render outcome on a continuous scale.

•

Standard weighing scale

•

Height measurement chart

•

Informed consent form

According to Rice et al, 1989, in addition to being
an economical measure that is easy to administer ,it
is one of the best indicator of the overall strength of
the limb.
Grip strength and relative endurance may
both contribute in the work related accident and
cumulative musculoskeletal injury. As physical
therapist has to deal with the patients with repeated
use of hands daily, this study was to find out whether
physical therapist has enough strength for the
requirement of their profession.3

MATERIAL & METHODOLOGY
Study design: Comparative cross-sectional study
Study setting:   Ahmedabad physiotherapy
college, Bopal, Ahmedabad,Gujrat, India.
Sample size: 100 subjects, 50 – Physical therapists
and 50 – non-physical therapists
Sampling method: Convenient sampling
Inclusion criteria:
•

Age – 20-30 years

•

Gender – Both Male and female

•

Body Mass Index (BMI): Normal(18.5-24.9kg/
m2)

•

Asymptomatic subjects without any clinical
complaints related to Upper limb

Exclusion criteria:
•

Upper limb injury

•

Neuromuscular disorder

•

Sports person

Subjects pursuing fitness training

Instrument :
hydraulic

handheld

Procedure: 100 subjects with normal BMI were
selected from ahmedabad city, out of which 50
were physical therapist and 50 were non-physical
therapists. The use of hand dynamometer was
explained and demonstrated to the subjects to prevent
any subjective error and the consent forms were filled
by the subjects.
• Preparation of apparatus: Set the adjustable
handle to the desired spacing. Make sure the handle
clip is located at the lower post from the gauge before
moving the handle from one position to another.
If the handle is not placed in the correct position ,
inaccurate readings will result. Rotate the red peakhold needle counter-clock wise to zero.
•

Position of subject: Standing

• Test position: shoulder adducted and
neutrally rotated, elbow flexed  900,forearm and wrist
in neutral position
• Instructions to the subjects: Hold the
instrument such that it fits in the hand comfortably
and then ask the subject to squeeze with maximum
strength without holding the breadth with dominant
hand and hold for 5 seconds. Repeat each test 3 times
with 30 seconds rest in between .
• After the subject has used the instrument,
record the reading(average).
• Reset the peak hold needle to zero before
recording new reading.
Measurement
SAEHANS SH®5001 hydraulic handheld
dynamometer was used for testing the grip strength
which has peak hold needle that retains the highest
recording until reset for easy and convenient
recording of strength. It comes with dual scale
readout of forces in kilograms and pounds. However
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all readings were recorded in kilograms in the present
study. It provides adjustable handle to accommodate
various size of hands allowing the investigators
to quantify grip strength for different size objects.
The handle is set at 2 according to the participant’s
comfort as most of the participants preferred 2nd
position more comfortable during the testing.4
Body Mass Index(BMI) is a simple index of
weight-for-height that is commonly used to classify
underweight, overweight and obesity 5,6 The body
weight was measured using a weighing scale by
SIGNALE, Sknol manufracturers, India. The height
was measured by height measurement chart. BMI
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was calculated for each subject using the equation.
Statistical methods: A unpaired t-test (two
tailed) was used to determine as two sets of data
were significantly different from each other, and was
most commonly applied as the test statistic followed
a normal distribution.

RESULTS
The results showed in Table 1 explain s that
there was significant difference in dominant hand
grip strength between physical therapists and nonphysical therapists. The statistical analysis was done
by using unpaired two tailed t- test.

Table 1
Group

Mean Grip Strength*
(Kg)

Male Physical Therapist

29.99+3.68

Male Control

27.21+4.14

Female Physical Therapist

23.30+3.17

Female Control

20.06+2.94

*-Mean+SD     ¥ -Significant

DISCUSSION
The results showed that grip strength was
greater in physical therapist than in non-physical
therapists. The main idea behind the study was to
compare the hand grip strength between two groups.
Physiotherapy is a kind of profession in which the
physical therapist has to deal with a greater amount
of manual work as well as exercises .So ,this can be
the reason behind the increased grip strength of
physical therapist.
The results of dynamometry showed that there
was significant difference found in physical therapist’s
hand grip strength. We also found that grip strength
was greater in male as compared to female in both
the samples. Studies in the past have concluded that
women are weaker than males in upper body by 40%
to60 %.7 It is also been summarized that differences in
levels of activity of upper limb between the genders
may also contribute to the variations in results of
strength comparisons.
In recent times many studies have attempted to

t-value

p-value¥

Confidence
interval

2.503

0.0079

95%

3.740

0.0002

95%

provide a picture of the difference between dominant
and non dominant hand grip strength. It has been
proved earlier that population as whole demonstrated
a significant difference between their dominant and
non dominant hand grip strength. Therapist often
follows 10% rule as general guidelines8.This rule
states that person’s grip strength in dominant hand is
10% greater than that of non dominant hand.
Grip strength may also play a role in injury
prevention and rehabilitation. In many cases
,strengthening of the grip has been a prescription for
rehabilitation from injuries such as golfer’s and tennis
elbow. According to Poliquin ,”these ailments are
often caused by improper grip strength ratio between
elbow muscles and the forearm muscles.”
The findings of Teraoka (1979)9 and Balogun
et al (1991)10 who had similar findings of maximal
handgrip strength measured in standing. Mathiowetz
et al (1985)11 in his study had concluded that handgrip
strength is maximum when the elbow is flexed in 900
position which was supported by Fan et al (1999).12
The nutritional status has also been correlated to
hand grip strength. Guo et al (1996) and Kenjile et al
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(2005) found grip strength to be a strong predictor
of an individual’s nutritional status. These findings
draw parallel to the findings of the anthropometric
measurement studies-Body Mass directly correlated
to the grip strength. So, BMI of all the subjects was
measured and the subjects with the normal BMI were
included in the study.
Poliquin also reveals when the grip strength
improves, less neural drive is needed for the forearm
and hand muscles to perform exercises.
It is mandatory in rehabilitation to understand
how minor changes in body and body segments
can affect performance involving hand grip, be it in
sports or normal day to day activities. The method of
grip strength assessment has a value of cost-effective,
non-invasive screening tool to evaluate person’s wellbeing.
Limitation : • The hand span of the subjects was
not measured.
•
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Small sample size

CONCLUSION
The results in this study indicate that there
is significant difference in dominant hand grip
strength between physical therapists and nonphysical therapists. Physical therapists are having
more strength compare to non-physical therapists in
Ahmedabad .
Further recommendations:
• Correlation between hand grip strength and
musculoskeletal injuries
• Hand grip strength in dominant and nondominant hand of physical therapists
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ABSTRACT
Background- According to ATS, 30m is standardized length of corridor for conducting a 6MWT & it
avoids the use of shorter corridor, since it requires subject to take more turns and hence more exertion.
The present study was planned to compare the distances covered, physiological vitals and subjective
exertion rating on different lengths of corridor.
Design-We performed a crossover observational, pre-test and post-test study
Aim and objectives - Our aim was to compare the differences between the distances covered, heart
rate, blood pressure, respiratory rate and perceived exertion ratings during a 20 meter & a 30 meter,
6-minute walk test among smokers.
Subjects and method - 100 male smokers in the age group 20 to 50 years were considered for present
study. Measurements of HR, BP, RR, RPE on Modified Borg’s scale, was taken before and after 6MWT
on 20m and 30m length of corridor. 6MWD was also documented & compared at the end of 6MWT (as
per ATS).
Results - Intergroup comparison showed statistically non-significant difference in resting RR(p=0.660),
HR(p=0.640), SBP(p=0.189), DBP(p=0.530), RPE(p=0.083), and post 6MWT measures RR(p=0.351),
HR(p=0.324), SBP(p=0.937), DBP(p=0.831), RPE(p=0.025) parameters. 6MWD was clinically nonsignificant in 20m & 30m corridor 6MWT.Within group comparison of 6MWT measures showed
statistically highly significant (p=0.000) differences in both 20m and 30 m length of corridor in 6MWT.
The magnitudes of the improvement in these parameters were found to be significant at the level
(p<0.05)
Conclusions- There was no clinically significant difference found in 6MWT physiological variables,
subjective exertion & measures of 6MWD post 6MWT in 20m & 30m length of corridor among
smokers. So, a 20m corridor length can be used to conduct 6MWT in smokers, when the 30m corridor
is unavailable.
Keywords: Smokers, 6MWT, 20m Corridor, 6MWD, HR, RR, BP, RPE.
Abbreviations: 6MWT= 6 minute walk test, HR=Heart Rate, SBP=Systolic Blood Pressure,
DBP=Diastolic BP, 6MWD=6 minute walk distance, RPE=Rate of perceived exertion

INTRODUCTION
6MWT is a simple, reliable & economic tool
to assess the functional capacity of a person, as it
doesn’t require instruments and special skill.1It has

been found that chronic smoking affects young
male smokers’ cardiovascular fitness, impairing the
economy and hence decreases the capacity of their
circulatory system. The smokers have impaired
exercise tolerance and their maximal exercise test

164

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

duration time is shorter.2so; 6MWT serves as one of
the best tool in assessing the functional capacity of
smokers. Current ATS guidelines prescribes the use
of an indoor or outdoor corridor with a flat surface
of 30 meter in length, however, not all institutions
have such long corridors to perform the 6MWT,
which hinders or prevents its application and the
consequent realization of its beneﬁts. So, the present
study was aimed at distinguishing the difference in
the HR, RR, BP, RPE and 6MWD in smokers during
6MWT when performed either on 30 m long corridor
or 20 m long corridor.
Aims & objectives: The aim of study was to
compare the differences between the distances
covered, heart rate, blood pressure, respiratory rate
and perceived exertion ratings during a 20 meter & a
30 meter, 6-minute walk test among smokers.
The objective of our study was to perform a
comparative analysis of the 6MWT in smokers in two
corridors of different lengths: a 30-meter corridor, as
standardized and proposed by the ATS, and a 20meter corridor that is easier to implement and better
suits the clinical spaces.

MATERIALS & METHOD
All subjects were given informed written consent
form. A randomized cross-over pre test-post test
design was used. All subjects were studied between
9am-5pm on weekdays .Subjects were asked to
abstain from caffeine for 4 hours before test session.
Subjects performed 6 minute walk test on both
the corridors (shorter length viz 20 m corridor as well
as standard 30 m corridor. All the subjects underwent
through the examination and investigation. After
proper assessment of the subjects 30 minutes rest
period was given. The 6-MWT was conducted
according to ATS guidelines12. The subject’s resting
heart rate; blood pressure, saturation and rate of
perceived exertion (RPE) were recorded prior to
test. The subjects walked from one end to the other
end of a 30meters hallway at their own pace, while
attempting to cover as much ground as possible in the
allotted 6 minutes. Subjects were encouraged with the
standardized statements like “You are doing well” or
“Keep up the good work”. Subjects were allowed to
stop and rest during the test, but were resumed to
walking as soon as they felt able to do.   Heart rate,

blood pressure, RR, & RPE were monitored.
CURRENT SMOKERS3,4 shall be those who had
smoked ≥100 cigarettes in their lifetime, and have been
smoking since 5 years and are currently smokers.
Cumulative smoking exposure in smokers is
determined in terms of pack-years by multiplying the
number of years smoked with the average number of
packs per day.
Based on pack-years of smoking, subjects are
classified as never smokers (0.0 pack-years), light
smokers (0.1-20.0 pack-years), moderate smokers
(20.1-40.0 pack-years), and heavy smokers (> 40 packyears).

STATISTICAL ANALYSIS
Independent t test to compare the variables
between groups.Also, Spearman rank correlation
coefficient was used to evaluate the correlation
between the parameters. For within group analysis,
paired t test was used. A p value of 0.05 was
considered to be significant. All values are presented
as the mean (SD) and 95% confidence interval, unless
stated otherwise.
Findings: In this present study we noted no
significant difference between the physiological
measures (RR, SBP, DBP, HR) and subjective exertion
value (RPE) by Modified Borg Scale (MBS) prior to
and post 6MWT conduction on 20m and 30 m length
of corridor among smokers.(Table 1). Statistically
significant difference was found in the distances
covered on two different lengths of corridor, but
clinically the difference was non-significant. (Figure
1)
Table 1- Paired sample t-test to compare the
vitals of the smoker on different lengths of corridor
Vitals
Resting HR (20)Resting HR (30)
Post 6MWT HR
(20)- Post test HR
(30)
Resting SBP(20)Resting SBP(30)
Post 6MWT
SBP(20)-Post 6MWT
SBP(30)

MEAN±S.D

t-value

Sig. (2tailed)

0.140±2.98

- 0.47

0.640

0.450±4.54

- 0.99

0.324

0.480±3.63

- 1.32

0.189

0.40±5.01

0.080

0.937
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Table 1- Paired sample t-test to compare the
vitals of the smoker on different lengths of corridor
(Cont...)
Resting DBP(20)Resting DBP(30)
Post 6MWT DBP
(20) -Post test DBP
(30)
Resting RR (20)Resting RR (30)

0.80±1.26

0.631

0.530

0.069±2.80

- 0.214

0.831

0.070±1.58

- 0.442

0.660

Post 6MWT RR (20)Post 6MWT RR (30)

0.240±2.56

- 0.936

0.351

Resting RPE (20)Resting RPE (30)

0.015±0.08

- 1.750

0.083

Post 6MWT RPE
(20)- Post 6MWT
RPE (30)

0.21±0.92

- 0.272

0.025

DISCUSSION
Comparison between physiological variables and
subjective RPE on different lengths of corridor i.e.
20m & 30m
No significant difference was found in the
resting baseline vitals (RR, HR, BP & RPE) and post
6MWT vitals on 20 meter corridor and 30 meter
corridor while performance of 6MWT by the smokers
(Table 1).
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6 minutes. So the physiological changes in HR, RR,
BP & RPE were similar in both the groups, despite
the change in the length of the corridors. It is known
that physical exercise alters homeostasis because it
demands an instantaneous increase in energy demand
by the exercised muscles and consequently, by the
organism as a whole. Several physiologic responses
are necessary to supply the metabolic demand,
requiring autonomic, respiratory, and hemodynamic
adjustments that influence cardiovascular and
respiratory systems. The greater the exercise intensity
the higher will be these demands5.The physiological
variables and perception of exertion (Borg scale)
behaved similarly after both 6MWT, conducted on
different lengths of corridor, suggesting that the
degree of effort by patients was similar in both the
cases. This was in accordance with the results of
C.A.Veloso et.al.6 The present study was in accordance
with the study of Shamay S ng et.al.7 and found no
significant difference in the HR and Borg values of
perceived exertion prior to and post 6MWT on 10,20
and 30 meter length of corridor in 25 healthy adults.
No significant difference in resting HR, BP and RPE
was found with post 6MWT variables in study by
Evanirso S. Aquino et.al8 compared the responses of
healthy children and adolescents on different lengths
of corridor of 20 m and 30.5 corridor.
Speed in meter/minute was calculated by dividing
the distance walked to 6minutes i.e. the time taken to
cover the test. Estimated oxygen consumption i.e.VO2
was calculated by the formula VO2 =3.5 ml/kg/min
+ oxygen consumed (in ml/kg/min). Hence, MET level
achieved was calculated by dividing VO2 by 3.5, since
1 MET=3.5ml/kg/min.

Figure 1 Comparison of 6MWD covered by the smokers
on different lengths of corridor

D(20): Mean 6MWD(mts) on 20 meter length
corridor
D(30):Mean 6MWD(mts) on 30 meter length
corridor.
P Value: 0.000
This could be due to the fact that, the environment,
ambience, humidity were all same in both the tests,
and the subjects walked for same amount of time i.e.

In the present study mean MET post 6MWT on
20 meter corridor was 3.78±0.41 METs, which were
significantly similar to that achieved post 6MWT on
30 meter corridor (3.82±0.41). The energy consumed
during two tests did not showed any significant
difference. The energy consumed by the smoker in
both lengths of corridor was similar; hence it might
be the significant reason for similar exertion rates on
MBS on different lengths of corridor.
Chung, Lin and Wasserman9 proposed an
alternative method to assess functional capacity
and defined work rate (ω) as the product of walked
distance multiplied by body weight (Km.Kg). Other
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authors concluded that expressing walked distance
in work units improves the accuracy and extension
of its usefulness, and it is better correlated with
walking performance during the test10.In the present
study the work rate during 6MWT on 20 meter
corridor was 38345.21±8263.41 km.kg, as compared to
38980.06±8338.51 km.kg. The work rate measured in
the present study did not show significant differences
between the tests in the different corridors, with
similar energy expenditure between the different
proposed lengths.
Comparisons in the 6MWD covered by the
smokers in 6MWT on 20m and 30m length of
corridor
In the present study statistically significant
difference was found in the 6MWD covered by the
smokers in six minute walk test on 20m and 30m
length of corridor. The 6MWD on 20 meter corridor
(583.32±86.63 meter) was   lesser as compared to
6MWD covered on standardised 30m length of
corridor (593.12±87.65meter) (p=0.000) as seen
in Figure 1.But according to ATS guidelines, a
statistically significant mean increase in 6MWD in a
group of study participants is often much less than a
clinically significant increase in an individual patient.
So, the difference of 10 m in 20 m and 30 m corridor
walk test might be statistically significant, but
clinically it is insignificant. Guyatt et al.11 suggested
that the minimum clinically significant distance for
the 6-MWT was 30 m.Redelmeier et al.12 reported
a clinically significant mean change of 54 meters
(95% CI, 37-71 m) in patients’ perception of exercise
tolerance in 112 patients with stable, severe COPD.
O’Keeffe et al.13reported a clinically significant mean
change of 43 m in 45 elderly patients with heart
failure.
So, we can say that the 6MWD covered by
the smokers on different lengths of corridor were
statistically significant but they were clinically
insignificant.
In the present study, the 6MWD during best test
in 30 meter corridor (797 m) was significantly higher
when compared to the best test in 20 meter (760 m)
corridor. However, the difference between the two
tests was only 4.64%, i.e. less than 10%, suggesting
that both tests in different length of corridor are

reproducible. These results were similar to the study
done by EvaniroS.Aquino et.al7 in 2010, where the
difference between two tests was 3.57%.
When the six minute distances covered were
compared with Enright and Sherill equation14,
it was found that the distance covered on 20m
corridor was 85.61%, and that on 30m was 84.1%
of the predicted distance. The results showed that
the smokers displayed functional impairment,
because in both the tests, they walked on average
of 84.85% of that predicted for them, according to
the equation proposed by Enright and Sherill14. This
can be explained by the fact that, chronic smoking
affects young male smokers’ cardiovascular fitness,
impairs the economy and hence decreases the
capacity of their circulatory system. The smokers
have impaired exercise tolerance and their maximal
exercise test duration time is shorter.  6MWD i.e. the
distance walked during 6MWT is considered as the
main variable to measure functional capacity in the
6MWT.
The limitations of the study were that, the smokers
group chosen for the study was not homogeneous,
44%bidi (B),49% cigarette(C) & 7% (B+C) smokers
were there. Study was done in only 100 smokers, &
a sample of convenience was taken. Female smokers
restrained their participation in the study due to
social stigma. Moreover PFT &oxymetery was not
done due to financial constraints.        

CONCLUSION
There is no significant difference between the
distances covered, HR, RR, BP & RPE on 20m & 30m
corridor, 6MWT among smokers.

CLINICAL SIGNIFICANCE
Since we found that the distances covered, change
in HR, RR, RPE and BP were similar when performed
in either length of the corridor i.e.20m & 30 m, so
in future we can use shorter corridor of 20 meter to
conduct 6MWT in smokers when standardized 30m
corridor is unavailable.
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The Effects of Thoracic Thrust Manipulation and Neck
Flexibility Exercises for the Management of the Patients
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ABSTRACT   
Aim: To aim of the study is to compare the Effects of Thoracic thrust manipulation and Neck Flexibility
exercise for the Patients with Mechanical Neck Pain.
Objective: The objective of the study is to investigate the effectiveness of Thoracic Thrust manipulation
for the Patients with Mechanical neck pain in reducing pain and disability.
Materials: Wooden couch with pillow.
Study Design: Experimental Study design.
Study Setting: Outpatient Department, Saveetha College of Physiotherapy, Saveetha University,
Thandalam, Chennai – 60210
Sampling Technique:  Quota sampling technique.
Methodology: 60 subjects with Mechanical neck pain are selected for study based on Inclusion and
Exclusion Criteria and are divided into two Group A and B. Group A - experimental group (n=30) or
Group B- control group (n=30).
Outcome Measure: Neck Disability Index (NDI)
Fear-Avoidance Beliefs Questionnaire -Neck (FABQ)
Statistical Analysis: t- test is used to analyze the results between the group and Paired t test is used to
analyze the results within the group.
Result: From Statistical Analysis made, the quantitative data revealed statistical significant difference
between both groups mean difference of group A and group B. The post test mean value of NDI in
Group A is 24.87 (SD 7.96) and in group B is 33.07 (SD 8.90), and the value of FABQ in Group A is
51.27(SD 11.93) and in group B is 57.97 (SD 11.80). Statistical Analysis of post test for NDI and FABQ
showed a significant increase in the group A (Thoracic Thrust Manipulation).
Conclusion: On comparing both the Groups, Thoracic Thrust Manipulation group is more effective
than Neck Flexibility Exercises Group in the Management of Patients with Mechanical Neck Pain in
reducing Pain and by this the functional activities of patients has been improved.
Keywords: TTM- Thoracic Thrust Manipulation, NFE – Neck Flexibility Exercise, NDI - Neck Disability
Index, FABQ – Fear Avoidance Belief Questionnaire.

INTRODUCTION
Background of the Study: Mechanical Neck Pain
is a common complaint, with a point prevalence of
nearly 13% and lifetime prevalence of nearly 50%.1
Pain and Impairment of the Neck is common. It is
estimated that 22% to 70% of population will have

neck pain sometime in their lives. In addition, it
has been suggested that the incidence of neck pain
is increasing.   At any given time, 10% to 20% of
population reports neck problems, with 54% of
individuals having experienced neck pain within the
last 6 months.2,3 Prevalence of neck pain increases
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with age and is most common in women around
the fifth decade of life.3 Neck pain, although felt in
the neck, can be caused by numerous other spinal
problems4.
Mechanical Neck pain may arise due to muscular
tightness in both the neck and upper back. Exercise
plus joint mobilization and manipulation has been
found to be beneficial in both acute and chronic neck
disorders.1 Neither mobilization nor manipulation
without exercise however has been found to be
helpful. Mobilization is equivalent to manipulation.1
Here two varieties of techniques are carried
out in treating the neck pain. Recently evidence
has begun to emerge for the use of manual therapy,
specifically thrust manipulation procedures, directed
at the thoracic spine in people with neck pain. Further
decrease in the mobility of the thoracic spine has been
shown to be related to the presence of neck pain
symptoms. So it is possible that manipulation of
the thoracic spine may alter the biomechanics of the
cervical region and decrease mechanical stress.

MATERIAL & METHOD
Wooden couch with pillow.
STUDY DESIGN: Experimental Study design.
STUDY SETTING: Outpatient Department,
Saveetha College of
Physiotherapy,
Saveetha
University, Thandalam, Chennai - 602105
SAMPLING TECHNIQUE: Quota sampling
technique.
SAMPLE SIZE : 60 Subjects are selected for
study based on Inclusion and Exclusion Criteria and
are randomly divided into two Group A and B. Each
Group of 30 subjects.
A prior consent was obtained from all the
subjects after explaining the procedure, methodology,
nature and purpose of the study.
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INCLUSION CRITERIA
•

Both male and female with the age group of 1845years.

•

Patient experiencing neck pain at least for 2
months.

•

Patient with non-specific neck pain, without
specific identifiable etiology (i.e., infection,        
inflammatory disease) but which could be
reproduced by movement and prolonged
Posture.

•

Base line neck disability index of 15 or greater
EXCLUSION CRITERIA

• Cervical spine injury or surgery
• If they had received any physiotherapy within the
6 months prior to study
• Cervical radiculopathy or presenting neurological
deficit
• Cervical spondylitis
• Exclusion criteria is verified by history and
physical examination and X-ray.
OUTCOME MEASURE
• Neck Disability Index (NDI) questionnaire
is used to assess subject’s disability level34.
• Fear-Avoidance
Beliefs
Questionnaire
- Neck(FABQ) to is used to address how people
respond to the fear of pain35
STATISTICAL ANALYSIS
• The Collected Data were tabulated and
analyzed from both group subjects were analyzed
using Paired ‘t’ test to measure the changes between
the pretest & posttest values of Thoracic thrust
manipulation and Neck flexibility exercise within the
group & ‘t’ test to measure the changes between the
groups.
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TABLE :1 Comparison of Pre test & Post test values of Group A (Thoracic thrust manipulation) using
paired t- test
Group A

Mean

Standard
deviation

Neck disability
index(scores)

Pre test

40.83

9.26

Post test

24.87

7.96

Fear avoidance belief
questionnaire(scores)

Pre test

69.13

10.92

Post test

51.27

11.80

• The data from the above table shows the Pre
test & Post test values of Neck Disability Index and  
Fear Avoidance Belief Questionnaire in Group A.
• The pre test mean value of NDI, was 40.83,
SD 9.26, and the post test mean value were 24.87, SD
7.26. The post test values are gradually reducing with
mean difference of 15.97.
• The paired t value (17.0276) show that there
is statistically, significant change at P<0.05(5% less

Mean
difference

t value

p value

15.97

17.0276

<0.0001

17.87

28.4355

<0.0001

from) from pre test to post test using Thoracic thrust
manipulation for Mechanical neck pain.
• The pre test mean value of FABQ, was 69.13,
SD 10.92 , and the post test mean value were 51.27  
,SD 11.80 . The post test values are gradually reducing
with mean difference of 17.87.
• The paired t value (28.4355) show that there
is statistically, significant change at P<0.05(5% less
from) from pre test to post test using Thoracic thrust
manipulation for Mechanical neck pain.

TABLE : 2 Comparison of Pre test & Post test values of Group B (Neck Flexibility Exercises) using paired
t- test.
Group A

Neck disability
index(Scores)

Fear avoidance belief
questionnaire (Scores)

Pre test

Mean

Standard
deviation

40.87

8.92

32.73

8.54

68.90

10.92

Post test
57.97

• The data from the above table shows the Pre
& Post test values of Neck Disability Index and  Fear
Avoidance Belief Questionnaire in Group B.
• The pre test mean value of NDI was 40.87
,SD 8.92 , and the post test mean value were 32.73 ,SD
8.54. The post test values are gradually reducing with
mean difference of 8.13.
• The paired t value(15.8368) show that there
is statistically, significant change at P<0.05(5% less
from) from pre test to post test using Neck Flexibility

Mean
difference

t value

p value

8.13

15.8368

<0.0001

10.93

13.1233

<0.0001

11.80

Exercise for Mechanical neck pain.
• The pre test mean value of FABQ, was 68.90,
SD 10.92 , and the post test mean value were 51.97,
SD 11.80 . The post test values are gradually reducing
with mean difference of 10.93.
• The paired t value(13.1233) show that there
is statistically, significant change at P<0.05(5% less
from) from pre test to post test using Neck Flexibility
exercises for Mechanical neck pain.
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TABLE : 3 Comparison of post test values of group A and B using Independent t- test.
Group A
Neck disability
index

Standard
deviation

24.87

7.96

33.07

8.90

51,27

11.93

57.97

11.80

Pre test

Fear avoidance
belief
questionnaire

Mean

Post test

• The data from the above table shows the
Post test values of Neck Disability Index and   Fear
Avoidance Belief Questionnaire.
• The post test mean value of NDI of Group
A and Group B was 24.87 and 33.07, SD 7.96, 8.90
respectively. The post test values are gradually
increasing with mean difference of 8.20
• The paired t value (3.7620) show that there
is statistically, significant change at P<0.05(5% less
from) from pre test to post test using Thoracic Thrust
Manipulation for Mechanical neck pain.
• The pre test mean value of FABQ, was 51.27,
SD 11.93 , and the post test mean value were 57.97  
,SD 11.80 . The post test values are gradually reducing
with mean difference of 6.70.
• The paired t value (2.1868) show that there
is statistically, significant change at P<0.05(5% less
from) from pre test to post test using Thoracic Thrust
Manipulation for Mechanical neck pain.

DISCUSSION / CONCLUSION
Mechanical Neck Pain: Is the pain caused by the
mechanics of movement, There are muscles, tendons,
vertebrae, discs and joints between the vertebrae,
nerves and other structures that can cause pain.
Mechanical pain is based on inflammation of these
structures and the aggravation of this inflammation
by movement.17
Norlander investigated that reduced mobility at
the cervical-thoracic junction has been shown to be
a risk factor for neck pain. Following on from these
early studies, evidence has recently begun to emerge
for the use of manual techniques concentrated

Mean
difference

t value

p value

8.20

3.7620

<0.0001

6.70

2.1868

<0.0001

at thoracic spine dysfunctions for patients with
mechanical neck pain.29
he Outcome Measures in this Study were assessed
by Neck Disability Index (NDI) and Fear Avoidance
Belief Questionnaire. NDI and FABQ was chosen
because of the appropriateness of the question to the
symptoms of Mechanical Neck Pain in addition to its
good content validity and its being used as a tool of
measuring Neck Pain in many Research.
The difficulties faced during the study was to
convince the subjects to come regularly for treatment,
and to avoid their absence phone calls were made to
remind the subjects to come for the research.
Present Study
improvement in the
by the investigators
Thrust Manipulation)
Exercises)

concludes that
Outcome measure
in both Group A
and Group B (Neck

there is
measured
(Thoracic
Flexibility

Statistical Analysis of Post test for NDI, FABQ
showed a significant increase in Group A (Thoracic
Thrust Manipulation).

CONCLUSION
The present study among the Patients with
Mechanical Neck Pain showed a improvement in both
Group A (Thoracic Thrust Manipulation) and Group
B (Neck Flexibility Exercise). On comparing both
the Groups, Group A is more effective than Group
B in the management of Patients with Mechanical
Neck pain in reducing Pain and Disability, thereby
the functional activities of the Patients has been
improved.
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ABSTRACT
Study design: Cross sectional study
Aims & Objectives:1.

To assess fear of falling by FFABQ (fear of falling avoidance behavior questionnaire).

2.

To assess QOL by OPQOL.

3.

To correlate fear of falling with QOL in geriatric population.

Methodology:
•

Type of study: cross sectional study.

•

Sample size: 100

•

Study setting: Community

•

Inclusion criteria: All elderly individuals above age of 65 years.

• Exclusion criteria: Individuals with neurological, orthopedic, cardiovascular, & psychological
problems.
• Method: Assessment of 100 community dwelling individuals aged above 65 for FOF by FFABQ &
QOL by OPQOL. Appropriate statistical tests are used to analyze data. Correlation of FOF with QOL is
done.
Results: Collected data was statistically analyzed by spearman correlation test which showed
correlation coefficient, r = 0.8416 and P value < 0.0001 which is extremely significant.
Conclusion: The results from this study provide that there is significant correlation between two scales
i.e. FFABQ and OPQOL. Hence, fear of falling has effect on QOL in geriatric population.
Keywords: Fear of falling, QOL, Elderly.

INTRODUCTION
FALLS is defined as “an event which results in a
person coming to rest unintentionally on the ground
or lower level, not as a result of a major intrinsic event
(such as stroke) or overwhelming hazard.[1]
Falls and falls related injuries are one of the major
Corresponding author :
Dr. Snehal Joshi. (PT)
D. E. Society’s Brijlal Jindal College of Physiotherapy,
F C Road, Pune-411004.
Email ID of institution: descoppune@gmail.com

complications in geriatrics. It has been reported that
28% to 35% of individuals 65 years of age and older
will fall within a year’s time, exposing them to serious
injury. Injuries as a result of a fall can be significant,
but a fear of falling may be a more serious problem,
as it may lead to decrease in activity and mobility
in elderly people. Previous research indicates 50%
of the elderly population have a fear of falling
after experiencing just one fall, and many of these
individuals describe avoiding some activity due to
their fear.[2]
However, a fall is not a prerequisite to the
fear of falling or subsequent activity restriction.
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It is found that, 20% of individuals who had not
recently experienced a fall were still afraid of falling.
Therefore, “fallers” and “nonfallers” both may have
a fear of falling that may lead to inactivity and social
isolation, which can become a reason to stimulate
deconditioning, functional decline, and decreased
quality of life.
Despite the availability of many balance
impairment tools, balance confidence measures, and
self-efficacy measures, there is a need for a practical,
clinical tool that can help quantify the effect of fear
of falling on activity and participation, as defined
by the International Classification of Functioning,
Disability and Health (ICF). The most commonly
used self-perceived balance confidence and efficacy
questionnaires— the Activities-specific Balance
Confidence (ABC) Scale and the Falls Efficacy
Scale (FES)— appear to be adequate at measuring
“confidence” and “self-efficacy,” respectively, with
activities of daily living (ADL); however, both
questionnaires fail to capture the downstream
consequence (i.e., activity
limitation and participation restriction) that
a lack of confidence or decreased self-efficacy has
effect on performing functional tasks. Furthermore,
the ABC Scale and the FES do not assess whether
this confidence translates into avoidance behavior.
Instead, these questionnaires are focused on the
ICF-defined personal factors rather than activity and
participation. Although performance based measures
of balance, gait, and fall risk (i.e., Berg Balance Scale
[BBS], Dynamic Gait Index [DGI], Timed “Up &
Go” Test [TUG], Functional Reach Test [FRT], and
dynamic posturography) are good at measuring
different aspects of balance and fall risk, they fail to
measure the role and influence that the fear of falling
has on activity and participation. There are few
survey instruments that measure the effect of fear of
falling on activity.[2]
QOL is a marker of underlying conditions,
disability, depression and the frailty syndrome.
Hence QOL can get affected by many reasons and
fear of falling and subsequent activity restriction may
contribute to it.
Fear
of
Falling
Questionnaire (FFABQ) -

Avoidance-Behavior

The FFABQ quantifies avoidance behavior
(activity limitation and participation restriction)
related to the fear of falling. The model explains that
individuals learn through operant conditioning to fear
situations or stimuli that cause harm or stress and, as
a result, to avoid that situation or these stimuli. The
premise for the FFABQ was that individuals with
a fear of falling (secondary to a previous fall or
awareness of the negative consequences of falling)
would avoid activities that put them at a risk for a fall.
Therefore, the FFABQ would capture the avoidance
of activities that would result from a fear of falling.[2]
Older people quality of life questionnaire
(OPQOL) The OPQOL was designed to be multidimensional, and was developed directly from older
people’s views on the main components of QOL.
The full OPQOL consisted of 35 statements, with the
participant being asked to indicate the extent to which
he/she agrees with a score of 1–5. Lower scores indicate
a better QOL. The total score ranges from 35 to 175.
The 35 statements of the full OPQOL questionnaire
cover life overall, health, social relationships and
participation, independence, control over life and
freedom, home and neighborhood, psychological
and emotional well-being, financial circumstances,
culture and religion. [3]
This study is conducted to find effect of fear of
falling on quality of life in geriatric population.
Materials and Methodology:
• Type of study: cross sectional study.
• Sample size: 100
• Study setting: Community
• Inclusion criteria: All elderly individuals above
age of 65 years.
• Exclusion criteria: Individuals with any known
systemic health problem.
• Materials: Questionnaire.
• Method:
Consent from the subject was obtained.
Questions about previous history and frequency
of falls, existing medical conditions were asked.
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Assessment of 100 community dwelling
individuals aged above 65 for FOF by FFABQ & QOL
by OPQOL. Subjects were scored according to their
responses.
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Graph 3: Effect of number of falls on quality of life.

The obtained data was used for data analysis.
Correlation of FOF with QOL is done.

RESULTS
Data analysis:- Collected data was statistically
analyzed by spearman correlation test.
Graph 1: Correlation of fear of falling with quality of
life.

In the graph, y axis shows score of an individual
on OPQOL and x axis shows previous no of falls. The
graph shows positive correlation.

DISCUSSION

In the graph, y axis shows score of an individual
on FFABQ and x axis shows score of individual
on OPQOL. The graph shows positive correlation.
Hence, there is significant correlation between two
scales i.e. FFABQ and OPQOL.
Graph 2: Effect of number of falls on fear of falling.

In the graph, y axis shows score of an individual
on FFABQ and x axis shows previous no of falls. The
graph shows positive correlation.

Falls are common in geriatric population and one
that presents a substantial health problem among the
elderly due to the overwhelming rise in human life
expectancy. A hidden and often under-recognized
consequence of falls is fear, loss of confidence and
restriction of activities in order not to put them
themselves in the position of risking further falls. This
study was conducted to find effect of fear of falling on
quality of life in geriatric population.
The result of this study shows that, there is
significant correlation of FFABQ scores and OPQOL
scores. As the graph- 1 shows positive correlation,
the fear of falling has effect on quality of life in
geriatric population. This can be explained as, due
to fear of falling, elderly people avoid some ADL’s
or instrumental ADL’s mainly involving staircase
climbing, walking in crowded places, lifting and
carrying objects, doing housework (e.g., cleaning,
washing clothes), recreational and leisure activities
(e.g., play, sports, arts and culture, crafts, hobbies,
socializing, traveling) etc. Thus person tries to avoid
activities which may put them under risk of falling.
The person may seriously restrict outings, hobbies
and activities such as attending religious services.
This activity and participation restriction affects their
quality of life.
The study also shows that, there is positive
correlation of number of previous falls with fear of
falling and quality of life. Graph 2 and Graph 3 shows
positive correlation as fallers reported a greater
amount of avoidance behavior, as measured by the
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FFABQ, compared with nonfallers.
The people who have experienced a fall may
restrict activities or situations that had put them at
risk for falling. In addition, the more often a person
falls, the more fear-avoidance behavior was exhibited.
Fallers may have increased anxiety from the fall or
anxiety related to their unsteadiness. This anxiety may
contribute to a vicious cycle involving fear of falling,
activity and participation restriction, and decreased
quality of life. This can lead to detrimental effects
such as social isolation, loneliness and immobility
leading to further reduced strength and muscle tone
and stiffer joints. Because of a limitation of lifestyle
and being confined to the home, the person can
become very depressed and withdrawn.

CONCLUSION
The results from this study provide that there is
significant correlation between two scales i.e. FFABQ
and OPQOL. Hence, fear of falling has effect on QOL
in geriatric population.
Also, number of previous falls has significant
correlation with fear of falling and quality of life.
Hence, previous falls increases fear of falling and
affects quality of life.
Acknowledgement : Nil
Conflict of Interest : Nil
Source of Funding : Nil
Ethical Clearance : Obtained
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ABSTRACT
Study Design: Correlation study design
Objectives: To determine the relationship between self efficacy and wheelchair skills.
Method: 80 SCI clients participated in the study. Purposive sampling was done to recruit the subjects.
Demographic data were taken and Wheelchair skills and self efficacy were evaluated by wheelchair
skills test questionnaire (WST-Q) and self efficacy in wheeled mobility (SEWM).
Results: The relationship was determined by the domains of WST(capacity), WST(performance)
and SEWM. Karl Pearson’s test was applied and showed excellent correlation between WST-Q
(performance) and SEWM (r=.928, p=0.000) and WST-Q(capacity) and SEWM (r=.941, p=0.000).
Conclusion: The present study reveals that self efficacy is specific to task thus assessment and
management should involve components of self efficacy specific to wheelchair skills in order to get
additional benefit and generalization of wheelchair skills learnt by the patient in turn improving the
wheelchair skills capacity and performance.
Keywords: spinal cord injury, mobility, self efficacy, wheelchair skills.

INTRODUCTION
Spinal cord injury (SCI) is an interruption
of the neural pathways in the spinal canal and
is characterized by loss of sensation and motor
dysfunction below the level of the injured lesion (1)
SCI is caused by traumatic (e.g. automobile accident,
violence, impact) or non-traumatic injuries (e.g.,
surgery, disease).
A person with SCI may experience several
distressing complications which can occur both during
the acute phase and long after injury like pressure
sores, heterotopic ossifications, urinary complications
respiratory complications, deep vein thrombosis,
bladder infections, depression, cardiovascular
Corresponding authorGundeep Singh
Email-ID- gundeep.singh10@gmail.com

disease. In addition to these complications, a person’s
ability to become mobile is reduced due to limitations
below the level of injury.(3) (4)
Within the SCI context, mobility is defined as
the ability to independently move from one location
to another. Due to motor deficits in the lower limbs
the mobility is hampered in the spinal cord injury
persons. . It has also been seen that mobility is among
the top goals for spinal cord injury patients. Many
people with SCI face transportation and mobility
barriers within various settings and free-living
environments, making mobility a major concern for
community participation and integration.(5) Mobility
via one’s wheelchair is also a personal form of
transportation, which enables people with SCI to
become fully reintegrated into their social systems.
Approximately 82% of persons with spinal cord
injury are dependent on wheelchair for mobility. For
these persons wheelchair use is conditional to achieve
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independent mobility (6)
Mobility may not only facilitate physical activity
through physical function but by psychosocial means
as well. That is, by being mobile with one’s wheelchair,
people living with SCI may be more confident in
using their wheelchair to engage in physical activities
and more confident in overcoming barriers.(2)
The wheelchair users frequently encounter
environmental obstacles that limit their opportunities.
These architectural barriers are distressing for people
who use wheelchair for full time mobility and can
cause safety challenges for individuals with SCI. An
alternative and complimentary approach to enhance
access is to teach wheelchair users the skills needed to
overcome these barriers safely and efficiently. These
skills can further provide independence, freedom of
movement and thus improving the quality of life.(7)
The wheelchair skills are among the most important
therapeutic tools in rehabilitation. So, an appropriate
training programme is prescribed to the wheel
chair users which is said to be as “wheelchair skills
training program” (WSTP). WSTP is a structured
protocol that incorporates several principles of
motor learning.(8) Various training protocols given by
different researchers. Bullard et al found that wheelie
training improved subjects performance on a obstacle
course. (9) Coolen et al found that wheelchair training
improves the wheelchair skill performance (10)
Nosek et al reported that maximizing wheeled
mobility and achieving overall independence are
influenced by attitudinal factors such as self efficacy,
rather than by disability related factors alone.(13)
Self-efficacy is a key construct within Social
Cognitive Theory. Self-efficacy is a form of social
cognition and refers to situation specific self
confidence, where it is a person’s belief in his or her
own abilities to perform the specific behaviors needed
to accomplish a certain task.(14)(15)
Hedrick et al, found perceived self-efficacy as
mediator of an individual’s wheelchair mobility
behavior and reported that participation in tennis
by wheelchair mobile adolescents increased their
perceived efficacy in tennis.(16)Greenwood et al,
investigated psychological well-being of wheelchair
tennis participants and wheelchair non-active
participants, found a significant correlation between

percieved self efficacy in wheeled mobility and
percieved self-efficacy in wheelchair tennis.(17)
Self-efficacy has been found to be a mediator of an
individual’s wheelchair mobility behavior.(18)
Previous studies included athletic group of SCI
and suggested that sports may improve self efficacy
and wheelchair skills performance. But there is
minimal literature on the correlation between self
efficacy and performance of wheelchair skills among
the general SCI population not involved in sports
specifically. Thus the purpose of the study was to
find relationship between wheelchair skills and self
efficacy in SCI clients.

METHOD
This was a co-relational study design. The
sample (n=80) of Traumatic paraplegic (T2-L4) SCI
clients with ASIA classification A,B,C or D  with age
group 18-65 from Delhi and NCR who could read,
understand and comprehend English were recruited
by purposive sampling method. The SCI clients who
had any other neurological, physiological, orthopedic
diagnosis and any form of medical complication were
excluded from the study. Clients in spinal shock and
withdrawal of consent were also excluded.
The Wheelchair skill evaluation was done by
using WST-Q (Wheelchair Skill Test Questionnaire)(1112)
and self efficacy was determined by using
SEWM(Self efficacy in wheeled mobility) within   a
1 week gap for reducing the memory gap between
two scales .The scores of the evaluated test were
calculated and documented.

RESULT
The descriptive statistic of the subjects was
determined according to participant characteristic
which included Age, Gender, Level of Injury and
Time since injury. The mean and standard deviation
of 80 subjects ( 61 Males and 19 Females) in Age group
of 18-65 with the mean ± standard deviation(SD)
value of age was 33.68±10.71 and mean ± standard
deviation of time since injury was 47.41±83.44 given
in  (Table 1).
The Correlation between wheelchair skills and
self efficacy was determined by the domains of
WST(capacity), WST (performance) and SEWM.
The Karl Pearson’s test was applied and excellent
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correlation between WST-Q(performance) and
SEWM (r=.928, p=.000) and excellent correlation
between WST-Q(capacity) and SEWM (r=.941, p=.000)
was found ( Table 2 and fig 1)
Table 1: Descriptive statistic of participant
characteristics like Age, Gender, Level of Injury and
Time Since Injury
Number of subjects

80

Age
Minimum
Maximum
Mean± SD

18
65
33.68±10.71

Time since Injury(months)
Minimum
Maximum
Mean± SD

2
674
47.41±83.44

Gender
Male
Female

61
19

Figure 1: graph showing the relationship between
wheelchair skills (WST(capacity) and (performance) and
self efficacy (SEWM)

Table 2: Relationship between other factors (age,
gender) with self efficacy and wheelchair skills.
WST
(capacity)

WST
(performance)

SEWM

‘r’

‘p’

‘r’

‘p’

‘r’

‘p’

SEWM

.941**

.000

.928**

.000

-

-

Age

-.272*

.014

-.267*

.017

Time
since
injury

.052

.650

.068

.549

-.268*

.091

Fig 2: Graph showing the relationship between Age and
SEWM

.016

.422

** significant at p≤0.001,*significant at p≤0.005
Abbreviations: p=
correlation coefficient

p-value,

r=

Pearson’s

The data also revealed that there was significant
negative correlation between Age and WST(capacity),
WST (performance)   and with SEWM. ( 2-tailed)
(Table 2 and fig 2 and 3).
Pearson correlation revealed that there is
no relationship between Time since injury and
wheelchair skills and self efficacy (Table 2 and figure
4).

Fig 3: Graph showing the relationship between Age and
WST(capacity) and WST(performance)

It was also found that the scores of females were
higher than males with respect to wheelchair skills
and self efficacy however not significant (table 3 and
figure 5).
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According to t-test the data revealed the mean
and standard deviation between the groups according
to the level of injury from (T2-T7) and (T8-L4) The
group with high level of injury(T2-T7) showed lesser
score as compared to the group with lower level of
injury(T8-L4) The data revealed that there was a
significant difference between the scores of (T2-T7)
and (T8-L4). (Table 3 and figure 6).
Table 3 Mean and standard deviation
scores of Gender, level of injury with respect to
WST(capacity), WST(performance) and SEWM
Variables
(Gender)
Male
Female
(Level of
injury)
T2-T7
T8-L4

WST
Capacity

WST
Performance

SEWM

Mean ± Standard deviation

Fig 6: Graph showing the mean scores between the groups
according to the level of injury from (T2-T7) and (T8-L4)
with respect to WST(capacity), WST(performance),
SEWM

DISCUSSION

80.00±13.60
82.16±10.79

76.96±13.66
80.26±10.72

31.26±5.10
32.68±4.04

79.2±14.4
81.8±11.1

76.8±14.8
78.6±10.8

31±5.38
32.2±4.2

Fig 4: Graph showing the relationship between time since
injury and wheelchair skills and self efficacy

Fig 5: Graph showing the mean scores of male and female
with respect to WST(capacity), WST(performance),
SEWM

The results of the study suggest that there was a
positive correlation between the wheelchair skills and
self efficacy.
Various studies done on athletic SCI clients
showed similar results. (16) (17) However, these studies
were comparative studies between athletics SCI and
non- athletic SCI group. This did not reveal whether
the pattern of performance was similar with non
athletics. Present study was done on non athletic SCI
clients and it revealed that wheelchair skills were
associated with self efficacy. Increased self efficacy
on wheeled mobility further enhances wheelchair
capacity and performance.
The secondary findings of the present study
indicate that age was significantly negatively
correlated with wheelchair skills and self efficacy. It
was found that with the increase in age, the score of
wheelchair skills and self efficacy was significantly
lower. Similar results were found by Osnat FliessDouer et al in 2013, the results of correlation of
wheelchair skill performance with age revealed that
older participants showed lower performance than
younger participants on time score and ability score
in wheelchair circuit test.(19) It suggests that with the
increase in age, the wheelchair users probably use
their wheelchair minimally and thus there is decrease
in the wheelchair skills performance and capacity
and self efficacy regarding wheelchair use. These
participants would have greatest need of targeted
interventions to enhance their self-efficacy with using
a wheelchair.
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In the present study it was also found that Time
since injury had no correlation with the wheelchair
skills and self efficacy. Similar results were found in
a study done by Osnat Douer et al, where they found
that there were no significant changes in the  ability
scores and the performance time scores of wheelchair
circuit test during the first year after discharge from
inpatient rehabilitation.(19) This suggests that the
wheelchair skill learning is not time dependent and
thus client can be trained for the same at any time
post injury if his physical capacity is adequate to
learn the skills.
The previous researches had shown that lesion
level is directly related to performance of wheelchair
skills in persons with SCI.(19) The paraplegic clients
with low lesion level had higher SEWM scores
compared to paraplegics with high lesion level. In the
present study the data revealed that the level of injury
is correlated with the wheelchair skill score and the
self-efficacy. The SCI wheelchair users with higher
level of injury (T2-T7) showed statistically significant
lesser score as compared to the wheelchair users with
lower level of injury(T8-L4). Similar, results were
found in a study conducted by Seelen et al which
concluded that lower thoracic spinal injured subjects
showed longer programming timings than higher
thoracic spinal cord injury subjects.(20) This result
suggests that with the higher level of injury there is a
lack of control in the abdominals which may affect the
balance of the wheelchair users. Hence, wheelchair
skills capacity and performance can be influenced by
lesion level.

LIMITATIONS OF THE STUDY
Data from other geographical locations have
not been included in the study so results may not be
generalized

should involve components of self efficacy specific
to wheelchair skills in order to get additional benefit
and generalization of wheelchair skills learnt by
the patient in turn improving the wheelchair skills
capacity and performance.
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Case Reports of Writer’s Cramps : Optimizing Function
through Sensori Motor Relearning Program
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ABSTRACT
The current case study emphasizes the role of rehabilitation in 2 patients with Writer’s cramps. Writer’s
cramps are a type of Task Specific Dystonia.  Repeated use of the extremity in a particular position may
lead to this type of a dystonia which is functional or task specific .i.e. the hand becomes dystonic only
when it performs the specific function of writing as is the case here.  Both the patients were subjected
to occupational therapy for 8 weeks consisting of tailored sessions of sensori motor relearning program
and traditional methods.  As Occupational Therapy aims at return to function, these patients were
longitudinally followed up for a period of 1 year during which they resumed their normal lifestyle and
there was no significant complain.
This study strengthens the hope of rehabilitation for such cases and authenticates the literature which
talks of such rehabilitation.
Keywords: Occupational Therapy, Sensorimotor relearning, Biofeedback, UDRS.

INTRODUCTION
Writer’s Cramps was initially listed under
neurotic conditions but is now well identified as a
type of focal dystonias.  It is classified as task specific
dystonias. It results from repeated use of the hand
muscles for a specific task here writing leading to
deterioration of the cortical mapping or homuncular
pattern organization of the fingers of the hand
manifesting as dystonic movements and pain. This
persists only for writing and is not manifested during
any other activity using that hand1.
The etiology is unknown and there may not be
pronounced benefit with use of drugs.  We studied 2
such cases longitudinally over a period of 1 year and
Corresponding author
Moushami S Kadkol
Principal Consultant (Occupational Therapy),
Independent Rehabilitation Center, Dadar,
Mumbai – 400014,  India
Telephone : +919820528831
Email : moushamikadkol@gmail.com

observed that post therapy there was no recurrence
of the condition in the follow up period even after the
therapy was discontinued.

CASE STUDY
Case 1: This 21 year old commerce student
came with complains of torsion of hand and fingers
after about 10-15 minutes of writing and slipping of
writing utensil from hand from right hand.  He also
complained of pain, cramping and change in his
handwriting.   He was experiencing these complains
since 3- 6 months and had taken treatment on
outpatient basis from Neurology Department.   He
was treated with Pacitane but had no relief then he
was injected Botulinum Toxin at the Flexor Digitorum
Superficialis and Profundus and Palmaris longus.
He did not have any amelioration of symptoms
and was then referred for rehabilitation. All his
biochemical investigations were within normal limits.
He had no sensory affectations or tremors
Case 2: A 23 year old medical student in his final
year was referred with complains of twisting of hand,
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pain and loosening and slipping of pen from hand
after 2-3 minutes of writing.   The complains had
started since a year before and later aggravated. This
patient was also treated with drugs with little benefit.  
He had not received any other type of therapy.   In
this case also there were no sensory affectations or
tremors.

The sequential exercises were continued as
before. Light exercises using pegs and model blocks
were given
The use of the affected hand was encouraged in
light ADL.
The cardiopulmonary exercises were continued.

OCCUPATIONAL THERAPY PROTOCOL

Week 5 & 6:

Both the patients were evaluated for their muscle
strength, tone, sensation and range of motion and
were found to be normal on these parameters. Their
handwriting sample was taken before the start of the
protocol [Fig 1a & 1b]. The rehabilitation protocol
based on the theory of sensori motor retuning and
relearning program was started. The protocol was
upgraded every 2 weeks and was once in a day
carried out in the department on outpatient basis
and simulated home program was suggested once
in a day. It was spread over a period of 8 weeks as
described below:

The relaxation was continued.

Week 1 & 2: The aim was mainly focused on rest
and relaxation. The relaxation was done by cooling
of the affected part by immersion in 15degree water
for 10 mins twice.
Immobilization of non dystonic fingers using
modified functional cock up splint for most of
day interspersed with finger activities. The finger
activities included sequential extension/flexion of 2-3
digits including the affected digits for 10 minutes.
In this period tasks triggering or leading to
dystonic movements as well as heavy resistive
activities were avoided.
Therapeutic
exercises
to
improve
cardiopulmonary fitness and to improve postural
alignment were included.
The patient could carry out his ADL activities
that required gross movements.
Week 3 & 4: The relaxation was continued as in
the previous week.
The usage of the splint was decreased to half the
time in the day.
The patient performed activities using different
textured materials for each finger.

The splint use was minimal.
The sequential exercises were continued. Light
resistive activities were incorporated like clay
modeling, plasticine squeezing.
The cardiopulmonary exercises were continued.
Week 7 &8:
The relaxation was continued. Discard use of
splint.
Initiate performance of task causing dystonic
movements (writing) and train in proper writing
techniques including postural techniques.
Suggest environmental adaptations if required.
Initiate resistive tasks.
Post therapy both the individuals found relief
in pain and cramping. After 2 months of continuous
therapy the patients were tried for their writing
skill. They did not show the dystonic pattern for the
writing period of 2mins. The writing time was slowly
increased at the rate of 5 mins per week. The patient
did all the other exercises along with fomentation as
per the protocol.
As the patients did not show any return of dystonic
signs the gradual increase in the duration of writing
was continued. The exercises were discontinued as
the writing time increased. The patients were treated
on home program basis thereafter with OPD follow
up once a month. After ten months the handwriting
sample was taken again and it was found that they
sustained the improvement [Fig 2a & 2b].
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DISCUSSION
The pathophysiology behind task specific
dystonia is the repetitive use of thumb and other
fingers in specific position.   Neuro physiological
studies in patients with dystonia disclose excessive
cocontraction of agonist muscles, overflow of
muscular activity in to extraneous muscles and finally
impairment of discriminative sensory processing and
an abnormal perception of movement. This leads to
of smearing of the homuncular organization of the
representation of the digits in primary somatosensory
cortex in such individuals 2, 3, 4. Therefore when the
writing grip is used, as the brain no longer recognizes
thumb different from other fingers it tries to grip the
pencil as one and not in apposition thereby leading to
torsional extension and loosening of grip and finally
slipping of pencil.  During this process any attempt to
write leaves the writer with an illegible handwriting
which has deficits like improper making of alphabets
and spacing deficiencies and many times a painful
experience.
A study done in monkeys suggests that monkeys
who were made to mimic the dystonic symptoms
showed relief when subjected to rest periods1,5. A
protocol constituting rest and extensive successful
practice is helpful in cortical reorganization (Byl et
al 2003) 6. The protocol developed in these cases was
based on previous results that confirm that plastic
changes due to overuse in parallel with resultant
neurological dysfunction may be reversed by context
specific and intensive practice based remediation6,7.
The research to date talks mostly about treatment of
focal dystonia in musicians by use of sensory motor
retuning programs and simultaneous assessment
on SSEP and finger dexterity devices.   In our study
we applied our protocol on Writer’s Cramps and
relied on the subjective feedback of the individual,
the handwriting sample and most important the
longitudinal carryover effect of the therapy.  Instead
of using constraint induced therapy we used
intermediate rest periods with gentle mobilization
and gradual practice of the affected task (writing)
8
. The use of cooling was found useful in relaxation,
pain reduction and increasing in sensory feedback
and thereby reinforced the effect of therapy9. In
contrast to immobilizing non affected fingers we
splinted all the fingers in their functional position.  
This not only increased the proprioceptive feedback
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but also kept the position maintained without
the muscles voluntarily contracting. In this way
the activity was not performed but the pattern of
movement was maintained.  Also the affected fingers
were given enhanced sensory feedback by use of
different textures during therapy.
Thus the use of the sensory motor relearning
program can prove useful in adapting the usedependent cortical alterations of the brain.

Figure 1a: Handwriting Sample Pre therapy Case1

Figure 1b: Handwriting Sample Pre therapy Case2

Figure 2a: Handwriting Sample Post therapy Case1
Figure 2b: Handwriting Sample Post therapy Case2
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CONCLUSION
The process of sensory motor relearning can
widen the scope of rehabilitation in Writer’s cramps
and can enhance the understanding of cortical
reorganization of the brain. It can prove to be an
efficient, cost effective and definite method of
improving the clinical motor function in individuals
with Writer’s Cramps.
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ABSTRACT
Purpose of the study: To investigate the effect of mulligan’s mobilisation with movement (MWM)
in combination with supervised exercises on pain, range of motion and functional ability in frozen
shoulder patients with type-2 diabetes mellitus. Background: MWM is an important part of
intervention in management of frozen shoulder. A higher prevalence of frozen shoulder has been
reported in diabetes mellitus patients. Documentation of the outcome after MWM application in these
patients has not been well documented in past. Methodology: Sixty six participants were randomly
assigned to one of the two treatment groups. Control group received supervised exercises alone,
experimental group received MWM along with supervised exercises. All the outcomes measurement
was done at the baseline and at intervals of 3, 6 and 12 weeks. Results: In both the groups improvement
was seen in all outcomes measurement. Improvement in abduction AROM in MWM group was 23.4
(95% CI=17.6 to 29.1) greater than control group. Improvement in internal rotation AROM in MWM
group was 20.4 (95% CI= 17.5 to 23.4) greater than control group. The pain during movement and
shoulder disability reduced significantly in MWM group than control group at 12 weeks. Conclusion:
MWM thus has an added effect in improving range of motion, functional ability and reducing pain
when administered along with a regimen of supervised exercises for frozen shoulder patients with
type 2 diabetes mellitus.
Keywords: Frozen shoulder, MWM, Diabetes mellitus.

INTRODUCTION
An increased prevalence of frozen shoulder      
(12%-20%) has been reported in type 2 diabetes
patients in south India (1). Frozen shoulder is a
common clinical entity dealt by physiotherapists,
which is characterized by pain and global restriction
of both active and passive range of motion. It
is a highly disabling condition of the shoulder
affecting the overall function of the upper limb.
The underlying pathology includes modification
in the properties of collagen framework through
a process called non-enzymatic glycosylation. In
this process excess glucose in diabetics undergoes
covalent bonding with the collagen protein without
enzyme control over it (2). This leads to formation of
cross links between the molecules where in collagen

fibers become glued together preventing them to
slide over another during movement. As a result
there is decreased flexibility and contracture of the
capsule-ligamentous structures and soft tissues
surrounding the shoulder joint. Apparently, leading
to impaired shoulder movements that affect function
(3)
. A number of physiotherapeutic approaches have
been recommended for management of frozen
shoulder. These include but are not limited to heat
and ice applications, electrotherapeutic modalities,
exercise and joint mobilisation (4). Joint mobilisation
induces stretching of the capsule-ligamentous
structures and soft tissues surrounding the shoulder
joint resulting to regain their normal extensibility.
Mobilisation with movement (MWM) is a class of
joint mobilisation techniques, which involves the
manual application of a sustained glide by therapist
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to a joint while a concurrent movement of the joint is
actively performed by the patient (5). Previous studies
reported significant beneficial results with MWM in
various shoulder conditions (6-8), but none of these
have focused on frozen shoulder patients with type
2 diabetes. The aim of this study is to investigate
the effect of MWM on pain, range of motion and
functional ability in frozen shoulder patients with
type-2 diabetes mellitus.

for allocation. Outcome assessor was kept blinded to
the allocation process.

METHOD

In addition to supervised exercise and HEP
participants in experimental group received MWM
to glenohumeral joint. The MWM technique was
performed on the involved shoulder as described
by Mulligan (5). With the subject in a relaxed sitting
position, one hand was placed over the scapula while
the other hand was placed over the anterior aspect
of the head of the humerus and postero-lateral force
was applied (Fig 1).   The subject was then asked to
perform the affected movements to the end of the
pain-free range and a overpressure was applied. The
gliding force was sustained until the return to the
starting position. Three sets of 10 repetitions were
applied with a rest interval of 30’s between each set,
for each of the affected movements. Participants in
both the groups received 2 treatment sessions per
week for a period of 12 weeks.

This is a prospective randomized trial with 2
group parallel design. The recruited subjects were
considered eligible for the trial only if they fulfilled
the following inclusion criteria: (1) having a painful
stiff shoulder for at least 3 months, (2) having limited
range of motion of the shoulder joint (ROM losses
> 25% compared with the non-involved shoulder
in at least 2 of the following shoulder motions:
glenohumeral ﬂexion, abduction, or medial and lateral
rotation), (3) history of type 2 diabetes. The exclusion
criteria consists of (1) History of systemic disorders
other than type 2 diabetes, (2) history of surgery
on the particular side, (3) tendon calcifications, (4)
fracture of the shoulder complex, (5) other conditions
involving shoulder (e.g., Rheumatoid Arthritis,
Osteoarthritis, Rotator cuff tears, Malignancies in
shoulder region), (6) neurological deficits affecting
shoulder function, (7) pain and disorders of the
cervical spine. The eligible subjects were given
written and verbal explanation of the purpose and
procedures of the study. To achieve 80% power at a
two sided 5% significance level, 30 subjects per group
would be required to detect a change of 18.6 degrees
of shoulder range of motion, which was reported to be
clinically relevant difference by previous studies (9-11).
Considering a dropout rate of 10%, at least 66 subjects
in total would be needed for the present study.

PROCEDURES
Consenting subjects were randomly assigned
to either exercise alone group or MWM group.
Randomization was done by a random number
generator with permuted blocks of 4. The allocation
sequence was concealed from the person enrolling
the participants, in sequentially numbered, opaque,
sealed and stapled envelops. Corresponding envelops
were opened, only after the enrolled participants
completed all the baseline assessment and were ready

INTERVENTIONS
Participants in the exercise alone group received
Codman’s exercises, stretching exercises, active
assisted range of motion exercises and scapular
setting exercises. All were directed to do the same as
Home Exercise Program (HEP) at least twice daily.

Fig 1: Application of ‘MWM’ shoulder girdle technique.

OUTCOMES
A masked assessor, who is a trained and
experienced physiotherapist, carried out all the
outcomes measurement. Primary outcome measures
were shoulder Range of Motion (ROM) measured
using a standard goniometer and shoulder pain
intensity measured with Visual Analogue Scale
(VAS). Secondary outcome was shoulder disability
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measured with Disability of the Arm, Shoulder and
Hand (DASH) score.

DATA ANALYSIS
All the analyses were done on an intention to
treat principle and all the randomized subjects were
included in the analysis. For patients who withdrew
all the available data were used. To determine the
similarity between the groups at baseline, subjects’
characteristics were compared using independent
sample t-test or Chi-square test as appropriate.
Clinical characteristics were analyzed using
independent sample t-test. The effects of intervention
were estimated with analysis of covariance using a
regression approach. Baseline values were included
as covariates to increase the precision of estimates.

RESULTS
A total of 100 patients were screened
for
eligibility, of these 68 patients accepted the
invitation and were randomized. Both groups were
well matched at the baseline (Table 1 & 2).   Two
participants allocated to the experimental group
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withdrew from the study at six weeks of outcomes
measurement after the commencement of the study.
In control group two participants withdrew, one at
six weeks and the another one at twelve weeks of
outcomes measurement.
Table 1: Comparison of subjects’ characteristics
at baseline by group
Subject
characteristics

Exercise
alone
Group
(n=34)

MWM
Group
(n=34)

pvaluea

Age (Yrs)

51.0 + 7.7

50.5 + 5.9

.78

Gender  (F/M)

19/15

20/14

.80

No of subjects
with dominantside
affected

21

16

Duration of diabetes
(Yrs)

3.1 + 2.0

3.4 + 2.3

.54

Duration of
symptoms (Months)

6.7 + 2.5

7.2 + 2.9

.48

a

The level of significance was set at p<0.05

Table 2: Comparison of clinical characteristics at baseline by group
Clinical Characteristics

Control Group

Experimental group

(n=34)

(n=34)

pvaluea

VAS pain scale (mm)

62.5 +   9.5

  66.3 + 12.8

.17

Abduction AROM (°)

105.1 + 14.6

103.6 + 10.8

.63

Abduction PROM (°)

112.2 + 13.2

110.4 + 10.4

.54

Flexion  AROM (°)

117.0 + 13.4

116.6 + 10.6

.88

Flexion  PROM (°)

123.3 + 10.9

124.2 +   9.3

.72

External Rotation AROM (°)

20.4 + 6.7

20.1 + 6.7

.85

External Rotation  PROM (°)

24.7 + 7.4

24.2 +   7.3

.80

Internal Rotation AROM (°)

  31.0 + 7.0

  30.7 + 6.6

.86

Internal Rotation  PROM (°)

  35.1 +   7.9

  34.8 + 7.0

.87

DASH score

  57.9 + 14.9

57.1 + 16.0

.83

a

The level of significance was set at p< 0.05

EFFECT OF INTERVENTION
Each of the outcomes showed significant
improvement over time. With respect to range of
motion there is significant improvement in first 3
weeks but clinically relevant improvement in internal

rotation and abduction were seen at duration of 6
to 12 week period with MWM treatment (Fig. 3).
Improvement in abduction AROM in MWM group
was 23.4 (95% CI=17.6 to 29.1) greater than control
group.
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Fig. 2: Comparison of mean values of VAS score from
baseline to 12th week.

Fig.3: Comparison of mean values of Abduction AROM
and Internal rotation AROM from baseline to 12th week

Improvement in internal rotation AROM in
MWM group was 20.4 (95% CI= 17.5 to 23.4) greater
than control group. Reduction in the level of pain
experienced by the patient while moving the shoulder
to newly acquired range was significant at periods
between six to twelve weeks (Fig. 2).

DISCUSSION
The results obtained in this study show that
application of MWM technique along with exercise
therapy in frozen shoulder patients with type 2
diabetes is effective in decreasing the level of pain
during movement and improving the shoulder
range of motion at 12 weeks follow up period. This
reduction in pain and increased range of motion
encouraged the patients to use their affected arm
more and more in their activities of daily living
thereby increasing their functional capability.
Previous     studies     describing     the effectiveness
of joint mobilisation in frozen shoulder subjects with
diabetes delivered mobilisations as described by

maitland and kaltenborn (12, 13). In a study done by
Maricar and Chok where in maitland mobilisations
were applied to shoulder joint and reported less
successful improvement in the outcome measures.
On the contrary this study results obtained by
application of MWM had shown significant
improvement of all outcome measures. In diabetic
population, exuberant scar tissue forms in response
to trauma due to non-enzymatic glycosylation of
collagen in which the remodeling of scar tissue
collagen is less. (14). This scar tissue formation in the
capsule-ligamentous structures around the shoulder
joint leads to reduced flexibility and restriction of
normally possible movements. Application of MWM
to the patient involves passive glide delivered by the
therapist in a specific plane during which the patient
is asked to actively perform the restricted movement
which should preferably be painless. Passive glide
supposedly corrects the positional fault which was
previously causing mechanical block within the
joint and makes the joint return to its physiological
position (15). Simultaneously, it also facilitates the
collagen alignment along the lines of stress. This
realignment of collagen increases the fiber glide
when particular movements stress the specific part
of the capsule (16). Since the physiological movement
are done actively by the patient, the extent to which
the tissue need to be stressed so as not to cause any
trauma is determined by the pain limits of every
individual patient by himself. Threlkeld suggests that
immediate effects of the forces used in mobilisation
cause temporary length changes due to creep (17). It
is for this reason the initial 3 week improvement
seen was of little significance clinically. Later due to
increased extensibility of the capsule-ligamentous
structures due to realignment of collagen along the
lines of mechanical force cause clinically relevant
improvement of range. Biomechanical correction of
the abnormal joint tracking along with considerable
extensibility of the surrounding soft tissue reduces
the nociceptive impulse transmission thereby
reducing pain during active movement to newly
acquired range. Neurophysiological effects of MWM
involves excitation of mechanoreceptors inside
the joint capsule initiates the stimulation of higher
centers, which in turn inhibits incoming nociceptive
information. This spinal gate control mechanism
eradicates pain. Stimulation of other centres such as
dorsal periaqueductal grey matter (DPAG) region
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produces a profound and selective analgesia (18).
Although this study showed significant results
with MWM technique, the appropriate treatment
decision in these patients may be dependent on course
and duration of symptoms. Our selection criteria
were based on inclusion of frozen shoulder patients
with type 2 diabetes in particular. Therefore, these
results cannot be generalized to patients with primary
frozen shoulder or secondary frozen shoulder due to
cardiac problems, stroke, rheumatoid arthritis or
trauma. Our study looked upon the results obtained
during the treatment itself. However, the sustenance

of these effects and recurrence rate upon termination
of treatment was not recorded. Studies with longer
duration are required to work on these issues.

CONCLUSION
This study found that application of MWM
technique did add to the effectiveness of a regimen
of supervised exercises and HEP in frozen shoulder
patients with type 2 diabetes mellitus. Based on
these results, it is suggested to incorporate MWM
techniques along with routine exercise regimens
while treating these patients in clinical practice.

Table 3.1: Results for each primary and secondary outcome measure at 3 , 6 & 12 weeks
Pain during
movement
VAS(mm)

Abduction
AROM (°)

Abduction
PROM (°)

Flexion
AROM (°)

Flexion
PROM (°)

Exp
Mean (SD)

60.7 (12.6)

116.4 (11.3)

125 (10.9)

127.2 (9.8)

131.8 (7.9)

Con
Mean (SD)

62.9 (9.7)

111.5 (13.8)

118.9 (13.8)

122.9 (12.5)

130.3 (8.4)

Mean
difference (95%
CI)

-2.2
(-2.7 to -1.7)

4.8
(3.2 to 6.4)

6
(4.1 to 7.9)

4.3
(2.4 to 6.2)

1.5
(-0.1 to 3.2)

Exp
Mean (SD)

44.1 (13.5)

140.7 (11.4)

146.8 (9.2)

145.2 (9)

148.4 (7.6)

Con
Mean (SD)

55.3 (9.9)

126.6 (14)

135 (13.7)

136.4 (6.4)

141.8 (6.9)

Mean
difference (95%
CI)

-11.1
(-12.8 to -9.5)

14
(10 to 18)

11.8
(8.3 to 15.2)

8.7
(5.9 to 11.5)

6.6
(3.8 to 9.4)

Exp
Mean (SD)

25.4 (14.9)

161 (14.5)

165.5 (12.6)

155 (10.3)

156.8 (7.9)

Con
Mean (SD)

44.5 (10.5)

137.6 (13.4)

143.9 (12.5)

142.6 (5.5)

146.4 (6.1)

Mean
difference (95%
CI)

-19.0
(-22.8 to -15.3)

23.4
(17.6 to 29.1)

21.6
(16.9 to 26.3)

12.3
(8.6 to 16.1)

10.4
(7.2 to 13.6)

OUTCOME

3
WEEKS

6
WEEKS

12
WEEKS

191

192
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Table 3.2 : Results for each primary and secondary outcome measure at 3 , 6 & 12 weeks
External
Rotation
AROM (°)

External
Rotation
PROM (°)

Internal
Rotation
AROM (°)

Internal
Rotation
PROM (°)

DASH score

Exp
Mean (SD)

25.3 (6.9)

30.3 (6.6)

39.8 (5.5)

43.5 (5)

52.6 (16.3)

Con
Mean (SD)

23.5 (7)

27.8 (7.1)

33.8 (7.2)

37.6 (7.7)

55.3 (14.8)

Mean
difference
(95% CI)

1.8
(1.0 to 2.6)

2.4
(1.7 to 3.1)

6
(4.7 to 7.3)

5.9
(4.5 to 7.3)

-2.6
(-3.2 to -2.0)

Exp
Mean (SD)

31.1 (6.3)

36.9 (6.2)

49.7 (5.9)

53 (5.6)

44.5 (16.5)

Con
Mean (SD)

26.5 (6.6)

31 (6.5)

37.7 (6.4)

40.8 (7.6)

51.6 (15)

Mean
difference
(95% CI)

4.6
(3.5 to 5.7)

5.9
(4.6 to 7.2)

12
(10 to 14)

12.2
(10 to 14.4)

-7
(-8.1 to -5.9)

39.9 (6.5)

44.9 (6.4)

63 (7.3)

64.8 (7.7)

32.7 (17.3)

30.7 (6.9)

34.3 (6.6)

42.5 (6.3)

45.8 (7)

46.4 (15.4)

9.2
(7.3 to 11.0)

10.6
(8.7 to 12.4)

20.4
(17.5 to 23.4)

19
(16.1 to 21.8)

-13.6

OUTCOME

3
WEEKS

6
WEEKS

12
WEEKS

Exp
Mean (SD)
Con
Mean (SD)
Mean
difference
(95% CI)

Acknowledgement: We heartfully thank all
the volunteers and participants without whom this
would not have been possible.

of ageing and diabetes. Int J Biochem Cell Biol.
1996 Dec; 28(12):1297-310.
4.

MARTIN J KELLEY. Frozen Shoulder: Evidence
and a Proposed Model Guiding Rehabilitation.
JOSPT. 2009; 39(2): 135-148.

5.

Mulligan
B.
Manual
Therapy
“NAGS”,”SNAGS”,”MWMS” etc.: Plane view
Services Ltd; 1999

6.

Jing-lan Yang et al. Mobilization Techniques
in Subjects with Frozen Shoulder Syndrome:
Randomized Multiple Treatment Trail. Physical
Therapy. 2007 ; 87: 1307-1315.

7.

Pamela Teys, et al. The initial effects of a
Mulligan’s mobilization with movement
technique on range of movement and pressure
pain threshold in pain-limited shoulders.
Manual Therapy  2008; 13:37–42.

8.

Brian Mulligan.The painful dysfunctional
shoulder. A new treatment approach using
‘Mobilisation with Movement’. NZ Journal of
Physiotherapy 2003; 31(3):140-142.

Conflict of Interest: Nil
Source of Funding: Self
The study was approved by NIMS Institutional
Ethical Committee. Informed consent was given by
all the participants.

REFERENCES
1.

Ashish J. MATHEW et al. Rheumaticmusculoskeletal manifestations in type 2
diabetes mellitus patients in south India.
International Journal of Rheumatic Diseases.
2011; 14(1): 55-60.

2.

Nathaniel Grubbs. Frozen Shoulder Syndrome:
A Review of Literature. JOSPT. 1993; 18(3): 479487.

3.

Paul RG, Bailey AJ. Glycation of collagen: the
basis of its central role in the late complications

(-15.8 to -11.5)

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

9.

10.

11.

12.

Henricus M Vermeulen et al. Comparision
of High-Grade and Low-Grade Mobilization
Techniques in the Management of Adhesive
Capsulities of the Shoulder:Randomized
Controlled Trail. Physical Therapy. 2006; 86:
355-368.
Ýrem Düzgün et al. Manual therapy is an
effective treatment for frozen shoulder in
diabetics: An observational study. Joint Diseases
and Related Surgery. 2012; 23(2): 94-99.
Vermeulen HM et al. End-range mobilization
techniques in adhesive capsulitis of the shoulder
joint: a multiple-subject case report. Physical
Therapy. 2000; 80: p.1204–1213.
Maricar NN, Chok B. A comparision of the effect
of manual therapy with exercise therapy alone
for stiff shoulders. Physiotherapy Singapore.
1999; 2: 99-104.

193

13.

Liaw S. The effect and timing of physiotherapy
on change in range of motion and function in
frozen shoulder. Physiotherapy Singapore.
2000; 3: 82-86.

14.

Gourishankar
Patnaik.
Musculoskeletal
Manifestations of Diabetes Mellitus: Orthopedic
and Rheumatological afflictions in Diabetes
Mellitus A review. VDM Verlag Dr. Müller;
2010.

15.

Exelby L. Peripheral mobilisations with
movement. Manual Therapy 1996;1(3):118–26

16.

Frank C, Akeson WH, Woo SL-Y, et al.
Physiology and therapeutic value of passive
joint motion. Clin Orthop. 1984;185:113–125.

17.

Threlkeld AJ: The effects of manual therapy on
connective tissue. Physical Therapy,1992: Vol
72, No.12, . 893-902,

18.

Kandel, E.R., Schwartz, J.H., Jessell, T.M.
Principles of neural science. 2000; 4th ed. New
York:McGraw-Hill.

DOI Number: 10.5958/0973-5674.2015.00171.9

Effects of Bladder Training and Pelvic Floor Muscle
Exercise in Urinary Stress Incontinence During
Postpartum Period
Rakhi Shivkumar1, Namrata Srivastava2, Jharna Gupta3
HOD, 2Assistant Professor, 3Physiotherapist, Career Institute of Medical Science Department of Physiotherapy, Bhopal

1

ABSTRACT
Objective: To study the effects of bladder training with pelvic floor muscle exercise for urinary stress
incontinence in post partum period.
Method: The study was carried out on 30 subjects with age group of 20 to 35 years and were grouped
by randomized trial method into control group(n=A) and experimental group(n=B), Control group
(n=A)were treated with bladder training programme, while experimental group(n=B) were treated
with bladder training programme and pelvic floor exercises for 8 weeks. The assessment was done by
MMT,VAS and IIQ.
Result: The experimental group B had a significant decrease in urinary stress incontinence episodes
and increase pelvic floor muscle strength to large extent in comparison to control group.
Conclusion : Pelvic floor muscle training with bladder training is more effective to reduce stress
urinary incontinence in comparison to bladder training alone.
Keywords: Urinary stress incontinence, pelvic floor muscle training, Bladder training.

INTRODUCTION
Urinary incontinence is a important social and
hygienic health problem which affects the quality of
life in women. According to I.C.S, stress incontinence
is defined as “Involuntary emission of urine during
physical activity such as coughing,sneezing, laughing
or exercise due to  weakened pelvic floor muscles that
supports bladder and urethra2.”
Approximately 90% of women experiences
postpartum complications like urinary incontinence
(40%) pelvic     floor muscle weakness (70%) due to
multiple physiological, physical & psychological
change in the body related to pregnancy such ascentre of mass change, more pressure on organs,
increased body weight14.
Corresponding author:
Dr. Rakhi Shivkumar
(PT) HOD,
68, Panchwati Colony Kodariya, Mhow (MP) 453441
Mail Id: rakhishivkumar1@gmail.com

During pregnancy because of overweight PFM
get weakened and after delivery pelvic muscles get
stretched, sometimes neurological damages may also
seen, resulting in permanent or temporary weakness
of PFM that causes involuntary leakage of urine1.
A wide range of treatments has been used in
the management of urinary incontinence including
conservative interventions such as pelvic floor
muscle training (Dumoulin2010), vaginal cones, antiincontinence devices, pharmaceutical interventions
and surgery etc6.
The American Gynecologist Arthur Kegel
emphasized the value of PFM training for restoring
PFM strength and to control urinary incontinence.
It includes slows and fast pull-ups or hold and relax
techniques1.
Bladder retraining or drill is used in management
of stress incontinence by lengthening the amount of
time between bathroom trips, increase the amount of
urine that bladder can hold.
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It involves:-

iv . Gloves

1.

Scheduled bathroom trips

(3) V.A.S

2.

Delayed urination

( 4) M.M.T Oxford grading chart

3.

Self care tips   

(5) I.I.Q form

The role of pelvic floor muscle with bladder
training together for incontinence is not very well
studied. More researches are on either pelvic floor
muscle training or bladder training alone. So the
study is performed to know about the combined
effect of both the therapy for management of urinary
incontinence in postpartum period.

Sampling-Technique: Randomized Control Trial
technique was selected for study.
Sample-Size: 30 Post partum women were
selected for study.
Inclusion Criteria
20 to 35 yrs females were chosen.

3     Subjects that were experiencing urinary
incontinence.
3. Subjects who were experiencing pelvic floor
muscle weakness.
Exclusion Criteria

5.

infective

or

hemorrhagic

Non co-operative subjects.

6. Subjects who suffered from any kind of
cardio vascular disease.
7.

Postpartum hypertensive subjects.

Study Setting: It was conducted in an outpatient
setting in physiotherapy department of Career
institute of medical science BHEL, Bhopal (M.P.)
Duration of Protocol: The total duration of
protocol was 8-weeks.
Tools Used
(1) Patients assessment chart  
(2) Recording material
i. Recording sheet
ii. Consent form
iii.  Data collection sheet

1.

Dependent variables:

(i) Pelvic floor muscle weakness
(ii) Amount of leakage
2.

Independent variables:

(i) Pelvic floor muscle exercises
OUT-COME MEASURES
Before physiotherapy procedures were carried
out, each subject was assessed and examined.
(1) Manual grading of strength of pelvic muscle
contraction by Oxford M.M.T method
(2) Visual analogue scale

1. Subject willing to participate

4. Postpartum
subjects.

Variables Used

(ii) Bladder training

METHODOLOGY

2.
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Incontinence impact questionnaire
V.A.S. (Visual analogue scale)
Severity of symptoms of incontinence was
gauged on a V.A.S.
The patient is asked to mark at appropriate point
on a 10 c.m. line scale, one end of which is marked,
for example “no leakage” “no incontinence” or “no
problem” and at the other end always wet, totally
incontinent or massive problem B et al. (1989) used  
VAS before and after a course of treatment to measure
ability to participate in different social activity
without leaking. Before procedures were carried out,
each patient was assessed and a brief history taken
noting age, mode of onset, duration and treatment.
Manual grading of strength of pelvic floor
muscle contraction
Rating scale devise similar to Oxford scale to
grade the strength of pelvic muscle contraction where
0 indicate no contraction
and 5 indicate strong
contraction.
INCONTINENCE IMPACT QUESTIONNAIRE
Total seven questions to describe how the subject
activities, relationships and feelings are being affected
were assessed before and after treatment.
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PROCEDURE: Total 34 subjects from Bhopal
were contacted and screened for inclusion and
exclusion criteria of study, but out of 34, 1 subject
left the study due to infection and 3 left due to
their inability to co-operate so total 30 subjects were
instructed to participate efficiently in study.
After the subject met the inclusion criteria, they
were explained about the study protocol and after
obtaining informed consent from them, they were
randomly assigned to either of the two groups i.e.
control group ( n=15)& experimental  group(n=15).

regain control and wait until the next scheduled time
to void in each week time between bathroom visits is
increased and monitor no of urine leaks each day.
(2) Bladder urge control procedure
In this procedure patient stand or sit quietly, slow
relaxed breaths, contract the pelvic floor muscles
to close urethra to prevent leakage, use mental
imaginary and self talk to suppress the urge and
slowly urge subsides.
(3) Self care

Control Group:- (n = 15) 15 subjects who received
only bladder training.

After teaching above procedure some self care
tips given such as-

Experimental Group:- (n = 15)15 subjects who
received bladder   training as well as pelvic floor
exercises.

   (i) Use clock wrist watch alarm clock to remind
you of next bathroom visit.

   VAS was assessed and IIQ was taken and Pelvic
floor muscle strength was assessed by 0xford six point
scale of assessing the muscle strength by introducing
a gloved index finger (or index and middle finger)
into patients vagina and patient was asked to contract
the pelvic floor muscle and the value was recorded,
ranging from 0-5)
0= nil, contraction          3= moderate
1= flicker                        4= good
2= weak

5= strong

The subjects were selected according to inclusion
Criteria and were assessed on day one by using
assessment chart then patients were treated.
(1) Kegels (Pelvic floor exercises)
(2) Bladder training
PELVIC FLOR EXERCISE PROCEDURE
Instruction to slowly tighten or squeeze pelvic
floor muscles under the bladder, hold and   count 5
then relax, and repeat called slow pull-ups than do
the same exercise for 10-50 second repeat at a time for
at least five times, called fast pull-ups.

   (ii) Drink water and other fluids as usual do not
restrict fluids,  avoid food or beverages with caffeine.
  ( iii )Keep your bladder diary handy with you so
you record bathroom visit .
DURATION OF PROTOCOL-The total duration
of protocol was 8-weeks.
STATISTICAL ANALYSIS: In this study we use
t-test for statistical analysis of data. Unpaired t-test
is used to compare pre and post test values between
the control and experimental group. Paired t-test is
used to compare pre and post test values within the
groups. Significant level was defined at P<0.05

RESULT
1. The result of the study after analysis shows
that bladder training along with pelvic floor exercises
are more effective in controlling amount of leakage in
urinary incontinence than bladder training alone.
2.   Result also shows that PFMT is effective in
increasing pelvic floor muscle strength.
The table no. 1 showing comparison of VAS
Score pre-test values between control group and
experimental group by using unpaired t-test.

BLADDER TRAINING PROCEDURE

Groups

Mean

SD

t- value

p-value

(1) Bladder training scheduled

Group A

7.73

0.80

0.0599

0.9527

For this bladder urge control procedure used to

Group B

7.71

        0.91
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The table no. 2 showing comparison of MMT
Score pre-test values between control group and
experimental group by using unpaired t-test.
Groups

Mean

SD

t- value

p-value

Group A

1.47

0.64

0.4385

0.6645

Group B

1.57

0.65

The table no.3   showing comparison IIQ
Score pre-test values between control group and
experimental group by using unpaired t-test.
Groups

Mean

SD

tvalue

p-value

Group A

2.4900

0.1428

0.0798

0.9370

Group B

2.4850

0.1925

The table no. 4 showing comparison of posttest values of VAS between control group and
experimental group by using unpaired t-test.
Groups

Mean

SD

t- value

p-value

Group A

4.53

0.92

8.4334

0.0001

Group B

2.07

0.62

The table no 5 showing comparison of posttest values of MMT between control group and
experimental group by using unpaired t-test
Groups

Mean

SD

t- value

p-value

Group A

1.60

0.63

7.2890

0.0001

Group B

3.29

0.61

The table no 6 showing comparison of post-test
values of IIQ between control group and experimental
group by using unpaired t-test.
Groups

Mean

SD

t- value

p-value

Group A

1.4867

0.1642

9.6352

0.0001

Group B

0.9464

0.1351

The table showing comparison of pre-test and
post-test values of VAS within the control group by
using paired t-test.

Groups

Mean

SD

t- value

p-value

Group A

7.73

0.80

17.1984

0.0001

Group B

4.50

0.94
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The table showing comparison of pre-test and
post-test values of IIQ within the control group by
using paired t-test.
Groups

Mean

SD

t- value

p-value

Group A

2.4900

0.1428

25.2055

0.0001

Group B

1.4714

0.1590

DISCUSSION
This study was based on the research hypothesis
of pelvic floor exercise with bladder training will be
effective in reducing stress urinary incontinence.
In this study we divided subjects in two group one
group is control group and another is experimental
group. Results show that experimental group who
received pelvic floor training and bladder training is
more effective rather than subjects that received only
bladder training.
1998(Am j Obs & gynae 179,999,WYMAN JF;
Fantl JH,Mclish Dk.et al) that bladder training plus
pelvic muscle exercises reduced urinary incontinence
in women immediately after treatment12.
These finding support hypothesis that is
published in (2008-09) by Cochrane, according to
this hypothesis pelvic floor exercises are effective
for treating urinary incontinence, Fending also
support the hypothesis that is published in (2005) by
marked et. Al according to this hypothesis intensive
pelvic floor muscle training is effective in preventing
urinary incontinence13.
The basic physiology behind bladder training
and pelvic floor muscles exercises is that they
progressively re-establish the voluntary control over
the micturItion. They attempts to improve person’s
natural voiding schedule. By pelvic floor muscles
exercises, pelvic floor muscles are stimulated through
pudendal nerve reflex loop which activate  pudendal
nerve reflex depresses or eliminates uninbited
bladder contraction and improve patients ability to
contract pelvic muscles1.
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The above study supports the initial hypothesis,
that pelvic floor exercise with bladder training is very
effective in management of urinary incontinence.

6.

Henalla SM, Kirwan P, Castleden CM, Hutchins
CJ, Breeson AJ. The effect of pelvic floor
exercises in the treatment of genuine urinary
stress incontinence in women at two hospitals.
Br J Obstet Gynaecol. 1988 Jun;95(6):602–606

According to the result & discussion it is concluded
that clinical implication of this experimental study is
that physiotherapy exercise and bladder training has
great potential to control urinary incontinence.

7.

Harvey, ma pelvic floor exercise during & after
pregnancy : A systematic review of their role in
preventing pelvic floor dysfunction, journal of
obs & gynae Canada, 2003;25:487-498.
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ABSTRACT
Aim: To compare the effect of Mulligan Mobilization with Movement (MWM) and Hydrocortisone
injection in the treatment of chronic lateral epicondylitis: A 24 weeks follow up study.
Objectives: To assess pre and post treatment Pain Status at rest, during any two or three most painful
activities and post-activity on visual analogue scale (VAS), pre and post treatment Functional activities
using Disabilities of the Arm, Shoulder and Hand Questionnaire (DASH), Pain and Functional activities
on each follow up for the period of 24 weeks and compare the status of improvement in patients treated
with Mulligan Movement With Mobilization (MWM) and patients given Hydrocortisone injection.
Methodology: Study design is an Experimental Prospective study and was conducted in Physiotherapy
Outpatient Department, Public Sector Hospital in collaboration with Orthopedic Department of the
Hospital with sample size of 30. Patients were divided into group A and group B. Group A treated
with hydrocortisone injection and Group B treated with MWM. Pre and post treatment parameters
were checked.
Result: Changes in mean score of VAS and DASH were calculated between baseline and each month
follow-up. One-way ANOVA test and p-value of less than 0.05 – significant were used.
Conclusion: Mulligan Mobilization with Movement (MWM) proved to be more effective than
hydrocortisone injection in the treatment of chronic lateral epicondylitis.
Keywords: MWM, hydrocortisone injection, lateral epicondylitis.

INTRODUCTION
Lateral epicondylitis was first described by Runge
in 1873, but thereafter it is named as ‘lawn tennis arm’
by Morris.14
Lateral epicondylitis is defined as a lesion
affecting the origin of tendons of wrist extensor
muscle; mainly Extensor Carpi Radialis Brevis.34 It is
one of the most common overuse syndromes.
The patient complains of lateral elbow pain that
is aggravated by gripping and by simple tasks such
as carrying shopping bags etc.21 Approximately 50%
of the injury evaluated by Nirschl Orthopedic and
sports medicine clinic are acute, while 50% are due
to chronic overuse.7 Incidence and recurrence rate
increases with age.26

Though a controversy about the pathological
changes exists, the cause is repetitive and it’s a
cumulative injury.
Force overload may be due to:• Intrinsic : muscle contraction or
• Extrinsic:
trauma.

traumatic

overstretching

or

direct

The lesion involves the special junction tissue
at the origin of the common extensor muscle at the
tendinous origin of Extensor Carpi Radialis Brevis
(ECRB) 20, 34 of the extensor muscles involved in lateral
epicondylitis, the ECRB is the greatest contributor to
the symptoms. Lateral epicondyle creates a fulcrum
effect around the prominent radial head and thus
increases tension of soft tissue in that area particularly
when the forearm is working in its hyper pronated
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position.27
Also there is inadequate forearm extensor
power and endurance to withstand normal, forceful
repetitive movement placed against the forearm
flexion (Nirchl 1973).27Tennis elbow is associated with
signs and symptoms like pain, end range restriction
of elbow range of motion, effusion.27
Weakness in the wrist can cause difficulty in
carrying out simple movements like lifting a plate,
opening a door, wringing out wet clothes, etc.
Many techniques for the treatment of lateral
epicondylitis have been cited in the literature9, these
include• Electrotherapy
Laser.

–

Ultrasound,

Phonophoresis,

• Manual
therapy
techniques–soft
tissue
mobilization, friction massage, joint mobilization
• Taping, bracing
• NASIDS, local corticosteroid injection
• Surgery
N.Smidt, D.Yan Der Windt, W.Assendelft, (1999)
in their study found that effect of Physiotherapy is
better than the hydrocortisone injection for a short
term.10
So in order to see the long term effect of
mobilization with movement (MWM) in lateral
epicondylitis and its comparison with invasive
techniques like hydrocortisone injection a study is
needed.
Aim of the study is to compare Mulligan
Mobilization with Movement (MWM) and
Hydrocortisone injection in the treatment of chronic
lateral epicondylitis: 24 weeks follow up study.
Objectives are to assess pre and post treatment Pain
Status at rest & during any two or three most painful
activities and post-activity on visual analogue scale
(VAS), Functional activities using Disabilities of the
Arm, Shoulder and Hand Questionnaire (DASH).
Pain and Functional activities on each follow up for
the period of 24 weeks.

MATERIALS & METHOD
This is an experimental prospective study and was

conducted in Physiotherapy Outpatient Department,
Public Sector Hospital in collaboration with
Orthopedic Department of the Hospital.30 Patients
referred by the Department of Orthopedics with a
clinical diagnosis as chronic lateral epicondylitis
having past history of minimum two such episodes
with current history of acute exacerbation included
in the study. Any patients with pain radiating from
cervical region, old history of fractures around the
elbow joint, any other pathology around elbow joint
were excluded.
Ethical committee permission was obtained
prior to the initiation of the study. As the patient was
referred from the orthopedic department, verbal and
written information was given to the patient about
the study and a written consent was taken from each
patient. Pre-treatment, patient’s pain assessment on
rest, on activity and post activity using VAS (Visual
Analogue Scale) and functional activity assessment
using DASH Questionnaire was done. After the
evaluation patients were divided into two groups:
Group A – treated with hydrocortisone injection.
Group B – treated with Mulligan mobilization
with movement.
Patient in Group A was referred back to
orthopedic department for the Hydrocortisone
injection. Immediately after injection reevaluation
was done.
Patient in Group B was treated with mulligan
mobilization. Ice pack was given to involved part for
10 minutes.
Post treatment parameters were checked in both
groups. Follow up was done at 1 month (4 weeks),
at three months (12 weeks) and at six months (24
weeks).
Same parameters i.e. pain on rest, on activity and
post activity using VAS scale, functional activities by
using DASH Questionnaire were taken.
Data analysis and Results: Data was collected
and data analysis was done Changes in mean score
of VAS and DASH were calculated between baseline
and each month follow-up. One-way ANOVA test
and p-value of less than 0.05 – significant were used
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Hydrocortisone injection respectively which were
comparable and the difference was not statistically
significant. Immediately after post treatment, mean
VAS on activity score had a significant change among
Mulligan mobilization group i.e. 3.53 and minimal
change was observed among Hydrocortisone
injection i.e. 0.07. If you compare the change was
significantly more among Mulligan mobilization
than the Hydrocortisone injection. And same trend
was observed among both the groups at the end of 6
months of treatment.

Graph 1 :
Interpretation: At pre-treatment, mean VAS
at rest score was 7.67 and 7.73 among Mulligan
mobilization
and
Hydrocortisone
injection
respectively which was comparable and the difference
was not statistically significant. Immediately after
post treatment, the significant reduction in mean VAS
was observed in Mulligan mobilization i.e. 4.87 but
among Hydrocortisone injection change was minimal
i.e. 0.07. If we compare the fall was significantly more
in Mulligan mobilization than the Hydrocortisone
injection. The same trend was observed up to 6
months after treatment in both the groups.

Graph 2:
Interpretation: Mean VAS on activity score
was 8.33 and 8.47 in Mulligan mobilization and

Graph 3

Interpretation: Mean VAS post activity score was
7.87 among Mulligan mobilization and hydrocortisone
injection which was same and the difference was not
statistically significant. Immediate post treatment
mean VAS post activity score had a significant change
among Mulligan mobilization i.e. 4.67 and minimal
change was observed among Hydrocortisone
injection i.e. 0.13. If you compare the change was
significantly more among Mulligan mobilization than
the Hydrocortisone injection group. The same trend
was observed among both the groups at the end of 6
months after the treatment.

TABLE 1: Comparison of changes in mean DASH score between two groups
Mean DASH Score(± SD)
Duration

Mulligan Mobilization with
Movement (Group B)

Hydrocortisone injection
(GroupA)

Pre treatment

62.64 ± 9.49

66.73 ± 9.13

Post treatment

30.87 ± 9.72

66.41 ± 8.63

After 1 month

11.47 ± 6.49

39.68 ± 11.20

After 3 month

3.26 ± 3.39

43.21 ± 10.61

After 6 month

1.53 ± 0.73

44.76 ± 12.48

Mean change (pre–post
treatment)
(p value)

@ *- 31.77 ± 10.65
(0.0000)

- 0.33 ± 12.57
(0.6269)

P Value between
Groups
0.2391

* 0.0000
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TABLE 1: Comparison of changes in mean DASH score between two groups

(Cont...)

Mean change (pre-1 month)
(p value)

@ *- 51.96 ± 10.33
(0.0000)

* - 26.54 ± 12.69
(0.0000)

* 0.0000

Mean change ( pre-3 month)
(p value)

@ * - 59.53 ± 10.93
(0.0000)

* - 24.85 ± 13.53
(0.0000)

* 0.0000

Mean change (pre-6 month)
(p value )

@ * - 61.27 ± 10.34
(0.0000)

* - 23.29 ± 13.87
(0.0000)

* 0.0000

by ANOVA @Between Groups * P 0.05 Significant  
This table reveals that mean dash score was
62.64 in Mulligan mobilization and 66.73 among
Hydrocortisone injection group which was
comparable and the difference was not statistically
significant.
Post treatment, the change in mean dash score
was observed in both the groups. The change was
significant among Mulligan mobilization i.e. 31.77 and
minimal change was observed among Hydrocortisone
injection group i.e. 0.33. If you compare the change
was significantly more among Mulligan mobilization
than the hydrocortisone injection group. The same
trend was observed among both the groups at the
end of 6 months of the treatment.

DISCUSSION
Lateral epicondylitis is the most commonly
occurring overuse syndrome.
It has been observed that the most commonly
involved age group is from 27-55 years. Consulo T
Lorenzo says that Lateral epicondylitis often occurs
between the 3rd and 5th decades of life.12
This study has been conducted to compare
mobilization with movement and hydrocortisone
injection in the treatment of the chronic lateral
epicondylitis in long term in order to relieve pain and
diminish disability.
Hydrocortisone injection is commonly used
treatment for the chronic lateral epicondylitis.30, 31
Hydrocortisone suppresses the attending
inflammatory response irrespective of type of
injury and insult. The action is nonspecific and
covers all components and stages of inflammation.
This includes reduction of increased capillary
permeability, local exudation, cellular infiltration,

phagocytic activity and late responses like capillary
proliferation, collagen deposition, fibroblastic activity
and ultimately scar formation.32
AssendiftWJ, HayFM, AdsheadR, Boule LM
concluded that hydrocortisone injection appears to be
relatively safe and seems to be effective in short term
(2 – 6 weeks).30, 31
There are many side effects of hydrocortisone.
Clifford R Wheeless III MD says hydrocortisone
injection causes side effects i.e. bone changes like
osteoporosis, steroid induced myopathy, increased
cholesterol, headache, peptic ulcer. 10
Mulligan mobilization with movement has been
practiced historically and it is accepted as a treatment
for pain. It results in rapid pain relief and more rapid
restoration of function.
According to Mulligan minor positional
faults occur following injury or strain resulting in
movement restriction and / or pain. These are not
readily palpable or visible on x-rays, but when a
correctional mobilization is sustained, pain-free
function is restored and several repetitions bring
about lasting improvement. Mulligan uses this theory
to explain the mechanism of action of mobilization
with movement.
According to him, tennis elbow which is thought
to be a soft tissue lesion is actually a mal-tracking
or positional fault at elbow contributing to its
chronicity.28
Apart from this, there are few hypotheses which
may help to understand the mechanism of pain relief
by Mulligan Manual therapy.
• Gliding during mobilization acts as a non
– noxious sensory input at the elbow. It thereby, acts
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as a physical stimulus, which is capable of activating
the endogenous nociceptive control system or the
descending pain inhibitory system. This brings about
analgesia. This acts at the level of the Brainstem
Periaqueductal gray area (PAGA).36
According to Exelby, joint movement can be
reduced as a result of reflex muscle splinting and
treatment directed at the joint will have an effect on
muscle activity and vice versa. End range passive
movement causes reflex inhibition of muscle acting
over the joint. So to achieve a desired effect on
muscle, the mobilization must be performed into
resistance without excessive pain, as this would lead
to an adverse effect on the muscle.18
Mobilization with Movement also places
particular emphasis on restoration of glide component
of joint movement to facilitate full pain free range of
motion (ROM). This Mobilization with Movement
provides a passive pain free end range correct joint
glide with an active movement.
The combination of joint with an active movement
may be responsible for the rapid return of pain-free
movement. 18
In our study outcome measures used were pain
on VAS (visual Analogue Scale) and functional
activities using Disabilities of the Arm, Shoulder and
Hand Questionnaire (DASH) score. And it has been
observed that in hydrocortisone group immediately
after the injection pain was increased and gradually
it decreased within an average 1 week. There was
a significant effect seen but it was not the same in
long term i.e. at 24 weeks. It means that there was
significant reduction in pain on VAS at rest, on
activity and post activity; and significant decrease in
DASH scores in short term but not long term.
In Mobilization with Movement group, pain on
VAS at rest, on activity and post activity significantly
reduced; and significant decrease in DASH scores in
short term as well as long term was seen.
Studies says that there is significant effect
of hydrocortisone injection in short term but for
intermittent and long term it is not effective in lateral
epicondylitis.30, 31
It proves that Mulligan Mobilization with
Movement Technique is more effective than
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Hydrocortisone injection in long term in the patients
with chronic Lateral epicondylitis.30

CONCLUSION
There was significant reduction in the pain score
and decrease DASH score after the treatment in
group B and the effect remained same till 24 weeks.
Hydrocortisone injection is effective for short term.
Mulligan mobilization with movement has better
effect than hydrocortisone injection in long term in
patients with chronic lateral epicondylitis.
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ABSTRACT
The purpose of the study was to assess the quality of life (QOL) of childhood spinal cord lesion
(SCL) patient at home after completing rehabilitation program from Centre for the Rehabilitation
of the Paralysed (CRP). The study objectives were to assess the present situation of quality of life of
childhood spinal cord lesion patients in their community and to explore in-depth effective ways of
coping their life in the community considering age. Usually after SCL, an individual’s social, financial,
and domestic position in turn affect issues concerning quality of life and self–image. This study was
adopted to explore these thematic factors, grounded differently in childhood SCL patients social and
community life which played a role in their poor quality of life. A qualitative study was conducted to
explore the experience of childhood SCL patient about their QOL. Convenience sampling method was
chosen to select the samples and semi-structured face to face interview was carried out to collect the
data. Content analysis was used to analyze the data thus several thematic factors were identified which
leads poor QOL in childhood SCL patient. The main findings indicated that lack of accessibility to
get physiotherapy at home, mobility problems, to functional activities, to education, employment, etc
which influence quality of life negatively. That is why it is important to interact between the physical
and social environment to provide proper accessibility to the childhood SCL patient to maintain
standard quality of life.
Keywords: Spinal Cord Lesion, Quality of Life, Childhood Onset.

INTRODUCTION
Spinal cord lesion was a life-changing event;
its changes in an individual’s social, financial and
domestic position in turn affect issues concerning
quality of life and self-image1. Patients with childhood
spinal cord lesion have to deal with stressful situation
in their work, leisure and community involvement
which had more negative impact on life2. But in
Bangladesh there is no specialized government
Corresponding author:
Md. Shofiqul Islam,
Assistant Professor, BHPI, CRP, Savar, Dhaka – 1343,
Bangladesh. Cell: +88 01725 145973
Email: physio.shofiqul@gmail.com

hospital for the treatment and rehabilitation of these
spinal cord lesion patients. There is only one non
– government organization (NGO), namely Centre
for the Rehabilitation of the Paralysed (CRP) which
has been treating spinal cord lesion patients for the
last 35 years.
Most of the spinal cord lesion patients in CRP
were aged between 10-40 years. Among them 19%
aged between 10-20 years3. However no research
has yet been done to explore the effect of this
rehabilitation program on the quality of life of
childhood spinal cord lesion patients after they
return to their homes. Therefore, this study focuses
on the sources of distress over the course of lives of
childhood spinal cord lesion patients to explore new

206

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

programs according to patients need to lead a better
lifestyle after sustaining spinal cord lesion.

METHODOLOGY
This study concerned with an intervention to find
out the answer of the question “how is the quality of
life of childhood SCL patient at home after completing
the rehabilitation from CRP”. In order to achieve the
goal, qualitative methodology is used as it included
patient’s views, knowledge, experience, regarding
QOL. Semi structured face-to –face interviews were
used to obtain information. Open ended questions
were used for the study as it gave the participants
freedom of thoughts, opinion and also helped to
answer properly.
Setting: Patient’s own home environment was
selected as study settings.
Methods of participant selection : Convenient
sampling was conducted to select the participants
who lived into the community. The study was
conducted with eight participants, especially who
completed rehabilitation from the CRP’s spinal cord
injury unit.
Data collection: The data were collected in
patient’s own community through face – to – face
interviews on their own language. Semi-structured
open – ended questions were used for data
collection. A tape recorder was also used to record
the conversation as well as discussion between
participants and interviewer.
Data analysis: Data analysis started immediately
after the data collection and transcripts of the entire
interview were completed. The data was organized
according to the interview questions. All transcripts
were read several times to discover the themes and
to find out what the participants actually wanted to
say. After answering all questions important points
were listed. Similarities from the list of the answers
were identified. Thus similar answers were put
into a category. This procedure was repeated for all
the answers. Following topic analysis, the second
step of data analysis was done. Each interview was
segmented by this topic into categories. During data
analysis, the transcript was read several times and
the important categories were identified. After that
similar categories were listed as major categories and

smaller categories were listed as minor categories.
These major categories were referred to as themes.
Theme and emerging results
Now a day disabled children of Bangladesh
experienced particularly negative effect on their
quality of life. Disabled girls suffer more than boys
while it is the basic right for all to get the accessibility
regarding environment, education & employment4,5.
That’s why following thematic concepts were
emerging from the analysis of data.
Theme – 1: Participants received the
interventions through the multidisciplinary team
approach of CRP: It was indicated that the common
interventions were used which were included
as physiotherapy, occupational therapy, general
medicine, special medicine and special care were
given to those who had pressure sores. Besides,
all the participants received financial assistance
to get mobility aids from the CRP’s social welfare
Department. They also received different training
programs according to their needs. As the aim of the
rehabilitation program was to rehabilitate the patients
in their own community.
Theme–2:
Physiotherapy
treatment
was
effective to maintain a good quality of life: This
theme emerged that physiotherapy intervention was
effective to maintain good quality of life for all the
participants. The participants were getting treatment
in a safe environment regularly. Physiotherapy helped
to improve mobility, transferring, lifting, and sitting,
maintains range of movement & improves muscle
power etc. As they were improving physically, they
had positive impact about it.
Theme – 3: Assistance was needed to adapt to
daily life: By this theme, it was found that all the
participants needed help from the family members
to complete their task of daily life & therapeutic
activities. Moreover, the home environments were
not supportive or helpful to maintain their daily life.
As a result, these patients were thinking themselves
as a burden of their family.
Theme – 4: Participants received support from
the family but not from the society: It was found that
family helped them as far as they could although they
had experienced negative attitudes from their family.
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They were mainly ignored frequently by their society
in decision making or in other social activities.
Theme – 5: Economical support from family
is not sufficient in comparison to need: From
the answers of the participants, a panicky picture
came out when they were asked about the financial
support. Most of the participants answered that
financial support was not sufficient for them as the
family income was not enough to carry every expense
like food, health care, clothing & needs of the disabled
children in the family.
Theme – 6: Disabled children have to face
problem in comparison to other members of the
family: Most of the participants had to face problems
in comparison to other members of the family in
their daily activities, therapeutic activities money etc.
Sometimes their family members became irritated
& they feel upset. Those participants who had
functional & financial independence could cross over
the disability.
Theme – 7: Quality of life of childhood SCL
patient after returning to the community was not
satisfactory: Quality of life was a key area of this study
which focuses on some of the basic components such
as physical, economical, recreational accessibility &
other social factors. This interview showed that QOL
of childhood SCL patient was not satisfactory for
various reasons such as dependency, in-cooperative
family & society, economical factor, home and
surrounding environment & poor recreational level.
Theme – 8: Recommendation of participants
about the ways to improve their QOL: To improve
the quality of life, participants mainly focused on
improving their therapeutic activities & physical
activities, family, income, government help, job
opportunity, improvement of follow- up service in
CRP, allowing the carer during treatment period of
CRP, provide physiotherapy service at community
level. They also gave value to their personal role in
the family & society and to improve surrounding
environment as well.

EMERGING RESULTS
1. Physiotherapy service could be included at
the community level by the government and non
government organization to improve the QOL.
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2. The present situation of quality of life of
childhood spinal cord lesion patients after return to
their home completing rehabilitation from CRP was
poor.
3. An in-depth, effective and ineffective ways of
coping their life in the community considering age
was explored in which program on the quality of life
of childhood spinal cord lesion patient was assessed.
4. The impact of rehabilitation program on the
QOL of SCL patients was good.
5. The factors that might have a major influence to
make better changes for the quality of life of childhood
spinal cord lesion patient were being searched.
6. Recommendations are explored for the
beneficiaries of the childhood spinal cord lesion
patient and make the physiotherapist to provide best
service for them.

DISCUSSION
In Bangladesh, a considerable number of children
with mild, moderate & partial disability become
severely disabled due to lack of early detection &
treatment, lack of knowledge of the patients as well
as carer & the absence of required services. The
economic, cultural & social situation of the society
was also factors that contribute to disability6. This
study showed that good quality of life depends on
various factors such as accessibility, opportunity &
adaptation. However, most of the participants did not
implement their rehabilitation program efficiently.
The childhood SCL patients were satisfied about
the effectiveness of physiotherapy intervention. In
order to improve the rehabilitation service, we need
to permit the carer for both paraplegic & tetraplegic
patients during the period of treatment. Government
& non-government organization should provide
the physiotherapy service at primary level to meet
the needs of the disabled children7. Domiciliary
service should be delivered through the community
physiotherapist as it could ensure good quality of
life8.
Financial problem or poverty was an important
issue to all participants. Beresford (1996) proved that
there was a positive relation between poverty and
disability9. If the government & non –government
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organization helped them economically, the situation
might be changed. The disabled children required
an accessible environment which was necessary for
independent movement of wheelchair users in order
for them to live in mainstream society with dignity.
The childhood SCL patients also reported lack of
supportive classroom environment to meet the needs
of the disabled learners. Only 2% to 5% of children
and youths received any type of education despite
many international declarations made10. This would
draw the attention of educational policymakers
and organizations who have been working for the
disable people. They also required environment in
paid employment. Turmusani (2001) stated that paid
employment was a matter of economic survival for
a disabled person & their family11. The majority of
respondents expressed dissatisfaction with family &
society’s attitude to them. Some SCL child mentioned
that if there were any organization where the children
could pass their life without making a burden to their
family, then it would be helpful for them.

CONCLUSION
It was found that lack of maintaining
physiotherapy at home, poverty, inaccessible home &
surrounding environment, lack of transport facilities,
negative attitude of the family member & the social
people was the main cause of poor quality of life,
which was preventable in most cases. The government
& non – government organizations could make an
important contribution in the development of good
quality of life by provision of physiotherapy service
at community level, raising awareness, economical
support etc. If all concerned work, this would
lead to bright future for childhood SCL patients in
Bangladesh.
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ABSTRACT
Objectives: To study the effect of Occupational therapy intervention on fatigue levels & quality of life
and understand the impact of fatigue on quality of life.
Methodology: 23 randomly selected patients in the age group 20-50 years, diagnosed with GBS, were
subjected to 8 weeks Occupational Therapy programme in this Prospective Interventional study.
Outcome measures were Fatigue severity scale and WHO Quality of Life- BREF.
Results: Statistical analysis was done using Repeated measure ANOVA.
There was decrease in Fatigue Severity Scale mean score from baseline (46.57 ± 4.785) to 8th week (25.26
± 1.137) and increase in WHO QOL Physical Domain mean score from baseline (44.83 ± 5.416) to 8th
week (73.22 ± 10.475) of therapy, Psychosocial domain mean score from baseline (44.52 ± 2.502) to 8th
week (72.57 ± 10.500) , Social Relationship Domain mean score from baseline (44.52 ± 5.984) to 8th week
(73.61 ± 9.787) , Environmental Domain mean score from baseline (44.26 ± 1.251) to 8th week
(64.78 ± 8.174).
Results were statistically significant at P< 0.01 (95% confidence level)
Conclusion: The changes in the outcome variables indicate the effectiveness of the Occupational
Therapy intervention programme in terms of reduced Fatigue and improved Quality of life in above
represented data.
Keywords : Guillain Barre Syndrome, fatigue, quality of life, Occupational therapy.

INTRODUCTION
Everybody experiences periods of fatigue,
but these usually can be mended by taking rest or
enjoying a good night’s sleep. Severe fatigue as a
chronic symptom and its impact on daily living are
starting to receive more attention as patient-reported
outcome measures in clinical trials and that fatigue
is a disabling symptom in a variety of neurological
disorders and conditions. [1]
Nowadays, it is recognized that fatigue is also
an important and frequently occurring symptom in
disorders of the peripheral nervous system (PNS)
with a high impact on physical abilities and perceived

health status in these patients. [1]
This study focuses on fatigue in neuromuscular
disorders, with emphasis on fatigue in Guillain
Barré Syndrome (GBS), an immune-mediated
polyradiculoneuropathy.
Guillain Barre Syndrome (GBS): About 1–2 per
100,000 of the population get affected by the condition
called Guillain Barre Syndrome.
(GBS) is a disorder in which the body’s immune
system attacks part of the peripheral nervous system.
The first symptoms of this disorder include varying
degrees of weakness or tingling sensations in the
legs. In many instances the symmetrical weakness
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and abnormal sensations spread to the arms and
upper body. Although the majority of patients with
GBS experience rather good neurological recovery,
severe fatigue is an important residual and disabling
complaint, seriously affecting quality of life.
Fatigue covers a broad spectrum of symptoms
and complaints, and has no uniform definition. In
basic neurosciences, it is defined as a time-related
force decline. Considering the different aspects of
fatigue it is best regarded as a multidimensional
concept in which the level of experienced fatigue and
the ability to perform activities are influenced by the
type of disease, the health status of the patient and
several aspects of patient functioning. A distinction is
made between experienced fatigue and physiological
fatigue, which can both be influenced by psychosociological factors. [1]

AIMS & OBJECTIVES

subjective handicap than expected from the motor
impairment in a large proportion of patients. A
major part of the difference between the expected
dysfunction and the subjective handicap of those
patients is explained by complaints of excessive
fatigue that are encountered frequently in patients
who recovered from GBS.
The beneﬁt of non-pharmacological treatment
options, such as low-intensity physical training,
rehabilitation and cognitive behavioural therapy,
for fatigue in neuromuscular disorders needs further
evaluation. The increasing awareness of fatigue
as an important part of the burden of disease in
neuromuscular disorders is not only important for
the development of new treatment strategies, but also
for improvement of current patient care.[1]

MATERIALS & METHOD
Study Design:

1. To study the effect of Occupational therapy
intervention on fatigue levels.

Type of study: Prospective Interventional study.

2. To study the effect of Occupational therapy
intervention on quality of life of patients.

Duration of study: 8 Weeks

3. To understand the impact of fatigue on patients
quality of life and domains of ADL.
Hypothesis:

Sample size: Randomly allotted 23 Patients
Setting: Occupational Therapy Department,
Dhurmal Bajaj Orthopaedic Centre, KEM Hospital,
Mumbai.
Inclusion Criteria:

• Null hypothesis [H0] - Occupational Therapy
does not have significant effect on fatigue and quality
of life in patients with Guillain Barre Syndrome.

1.

Age Group [ 20 – 50 years]

2.

Both Males and Females.

• Alternate hypothesis [H1] - Occupational
Therapy is effective in management of fatigue and
improvement of quality of life in patients with
Guillain Barre Syndrome.

3.

Hughe’s Functional scale for GBS score [1-3]

4.

Medically stable.

5.

Education minimum 5thstd.

RATIONALE
GBS is considered one of the few neurological
diseases with a very favourable prognosis in spite
of severe injury during the acute stage. Medical
literature did not pay much attention to patients’
complaints regarding impaired social functioning and
quality of life after recovery from the acute phase of
GBS. Lately several studies stressed the central role of
fatigue in the subjective limitation of daily activities,
in spite of good recovery of muscle strength.
Therefore, it seems that even after apparent
recovery, GBS has a greater impact on patients’

Exclusion Criteria:
1. CIDP [ Chronic Inflammatory Demyelinating
Polyradiculopathy ]
2. Neurological Involvement of central origin or
other peripheral involvement.
3.

Respiratory system Involvement.

4.

Cardiac Involvement.

ASSESSMENT TOOLS
1. Evaluation form consisting detailed history &
Neurological Assessment
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2.

Hughe’s Functional Grading Scale for GBS

3.

Fatigue Severity Scale

4.

WHO Quality of Life Scale

STUDY PROCEDURE
Patient Selection:
• Mode of invitation: At the incept of the study,
Physicians were approached from Medicine and
Neurology departments of the hospital for referral of
patients.
• Screening of Patients: 70 patients inclusive
of both males and females were screened as per
inclusion criteria; out of which 30 were selected. 7
dropped out due to inconvenience in commuting
from their residence to hospital. Data of 23 patients
(20 males and 3 females) was statistically analysed.
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therapist and remaining days as per advised at home.
Prescribed exercise session was of 45 minutes to 1
hour duration.
7. Outcome Measures:
1.

Fatigue severity Scale

2.

WHO Quality of  Life

Therapy Protocol:The int ervention programme
was of 8 weeks which included Strengthening
exercises
with
bands,stretching, and aerobic conditioning.

Thera-

Prone back extensions, prone scapular retraction,
abdominal curls, passive, prone extension, and active
shoulder medial (internal) and lateral (external)
rotation.
Thera-Band for upper extremity strengthening.
Heel-cord stretching, supine knee-to-chest
stretching, and supine hamstring muscle stretching,
progressive walking or cycling for up to 30 minutes.
Week-wise protocol:
Week 1& 2

• An informed consent was taken from every
patient who participated in the study. Demographics
such as name, age, gender, etc. Present and past
medical history, social history of the subjects was
recorded.
• The study was started after receiving an
approval from institutional ethics committee.
• All subjects were assessed on Hughe’s Scale
(1-3). A thorough neurological evaluation was done in
order to rule out problems related to other diagnosis.
• After screening, patients were subjected to
Occupational Therapy protocol of 8 weeks and were
compared for improvement in Fatigue and Quality of
Life at baseline, 4th, 6th and at the end of 8 weeks.
All the subjects were assessed on FSS and
WHO QOL Scale for fatigue and QOL pre and post
intervention. All exercises were performed daily
for 8 weeks; out of which 3 days in supervision of

Deep breathing exercises ( Figure 4 ), 2 hourly
change in position, ( splintage to correct contracture/
deformity), passive Range of Motion exercises (5
repetitions) thrice daily with adequate rest periods
in between, Energy Conservation Techniques, Work
Simplification Techniques.
Week 3& 4
Same as week 1& 2 along with,
In supine- Heel cord stretching, hamstrings
stretching, knee to chest stretching, upper limb Range
of Motion exercises – active assistive to active ( 10
repetitions within fatigue limits).
Trunk strengthening - In supine- abdominal
curl ups (within available range & hold for 5 counts
within fatigue limits).
In prone- scapular retraction, Back extension
with forearm weight bearing, prone extension (within
available range & hold for 5 counts within fatigue
limits)
Transfers and reaching in sitting.
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Theraband graded exercises for upper limb
in sitting inclusive of shoulder flexion, extension,
abduction and rotations, elbow flexion- extension.
(5 repetitions within fatigue limits)
Foam squeezing and gripping exercises for
hands.
Week 5& 6

Figure 3: Knee to Chest Stretching

Same as week 3& 4 along with,
Supported standing – independent standingweight shifts in standing, walking short distance and
then gradually with increased distance.
Inclined sanding in sitting, shoulder wheel in
standing (10 repetitions within fatigue limits)
Bicycle ergometer (within fatigue limits)
Week 7& 8
Same as week 5& 6 along with,
Upper & lower limb ROM exercises (15 repetitions
within fatigue limit)
Thera band graded exercises (10 repetitions
within fatigue limits)

Figure 4: Deep Breathing Exercises

Inclined sanding in sitting, shoulder wheel in
standing (15 repetitions within fatigue limits)
Walking, bicycle ergomertry (10 minutes within
fatigue limits)

Figure 5: Bicycle Ergometer

RESULTS
Figure 1: Scapula Retraction in Prone

Statistical Analysis: The data was subjected
to Shapiro-Wilks test which suggested that it was
normally distributed and hence statistical analysis
was done using following tests of significance.
Statistical method used: Statistical computing
was done using SPSS windows version 18. Statistical
analysis using Repeated measures ANOVA (F test)

Figure 2: Thera band exercises

Test was used to find out statistical significance
of the difference in recovery of fatigue and quality of
life; from baseline to post intervention. Observations
were noted pre and post intervention and ‘F’ value
was calculated.
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Table 1:Mean and standard deviation of Age.
Age (Years)

Table 2: Mean FSS scores
FSS

Mean

Std.
Deviation

N

10.103

Baseline

46.57

4.785

23

Minimum

20

4th week

40.96

4.161

23

Maximum

50

6th week

34.70

2.439

23

8th week

25.26

1.137

23

Mean

34.43

Std. Deviation
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F

P
Value

< 0.01;
Very
363.81 Highly
Significant

Table 3: Mean percentage scores in WHO QOL domain at baseline, 4th week, 6th week and 8th week.
Baseline

4th week

6th week

8th week

44.83

52.04

60.09

73.22

5.42

  9.47

7.81

10.48

44.52

53.48

62.04

72.57

2.50

6.40

  9.02

10.5

MEAN

44.52

69.43

70.48

73.61

SD

  5.98

8.86

  9.11

  9.79

MEAN

44.26

53.65

58.43

64.78

1.25

  6.09

  8.23

8.17

MEAN

PHYSICAL

SD

PSYCHOSOCIAL

SOCIARELATIONSHIPS

ENVIRONMENTAL

MEAN
SD

SD

Table 4: Percentage scores at baseline and 8th
week
Baseline

8th
week

Fatigue Severity Scale score

73.90

40.09

WHO-QOL Physical domain

44.82

73.21

WHO-QOL Psychosocial
domain

44.52

72.56

WHO-QOL Social Relationships
domain

44.52

73.60

WHO-QOL Environmental
domain

44.26

64.78

DISCUSSION
The data was collected and the results of the study
could be explained on the basis of statistical analysis
of data. Repeated measures ANOVA (F test) was used
to find out the statistical significance of difference in
pre & post intervention parameters.
As shown in the above represented data,
Mean age of 23 subjects (20 Males, 3 Females) was

F

P Value

93.6

71.6

180.6

< 0.01; Very
Highly
Significant

64.6

34.43±10.193 years. (Table 1) As female patients in the
group were too less as compared to males the scores
were not compared statistically.
Using Repeated Measures ANOVA; as shown in
Table 2, Fatigue Severity Scale mean scores showed
decline from baseline (46.57±4.785) to 4th week
(40.96±4.16). Similarly decrease was seen in
6th week (34.70 ±2.43) & 8th week (25.26±1.137).
Calculated F value and P value suggest that this
difference is statistically significant at P<0.01. This
shows that there was a progressive decrease in
FSS scores showing improvement in fatigue levels
following 8 week intervention.
As shown in table 3; there was increase in the
mean WHO QOL scores in the domains of Physical,
Psychosocial, Social relations and environmental
domains from baseline to 8 weeks post therapy which
was statistically significant at P<0.01.
These findings were very much similar to the
study done by,
   Garssen MP, Bussmann JB, Schmitz PI,
Zandbergen A, Welter TG, Merkies IS, Stam HJ, van
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Doorn PA. [16] & Richard A. C. Hughes et al conducted
a study on Supportive Care for Patients With GuillainBarré Syndrome in 2005 [3]
As a decline in fatigue was seen, there was
also improvement in all the domains [i.e physical,
psychological, social relationships and environmental]
of Quality of life.
Comparatively
lesser
improvement
in
environmental domain was seen as patients were
ambulatory but few still had slight difficulty in stair
climbing, travelling and had not resumed their work.
Study conducted by Janet L Ruhland and Richard
K Shields conducted this study; The Effects of a Home
Exercise Program on Impairment and Health-Related
Quality of Life in Persons With Chronic Peripheral
Neuropathies in 1997 supports our findings that
improvement in Quality of life domains were seen
after therapeutic intervention. .
As fatigue decreased and Quality of life improved
and there was also improvement in Hughes Functional
Grading Score and Independence in Activities of
daily living. Most of the patients resumed back to
their work after the intervention and with the help of
home programme and follow ups.
As per the pre & post intervention assessment
of mean scores of FSS and WHO-QOL BREF scale ;
Alternate hypothesis was accepted as all the subjects
showed improvement in Fatigue and Quality of Life.
So, Null hypothesis was rejected.

LIMITATIONS OF THE STUDY
Several limitations would interfere with the
generalisation of the findings of this study:
1. A relatively small sample size limited the
generalisation of the study.
2. This study included only patients of grade 1-3 as
per Hughes Functional Grading Scale (HFGS) of
Guillain Barre Syndrome (GBS).
3. Therapy was provided only for 8 weeks; further
longitudinal studies would be required to
determine if patients maintain their gains.

CONCLUSION
The statistically significant changes found in the
outcome variables indicate the effectiveness of the

Occupational Therapy intervention programme.
This preliminary study suggests that there was
decline in fatigue and improvement in Quality of
life in patients with GBS after Occupational Therapy
intervention programme.
However, further research is recommended
to correlate the long term positive effects of the
intervention on fatigue.
Therefore, it is concluded that, improvement is
seen in Fatigue and Quality of Life in patients with
Guillain Barre Syndrome having Hughes Functional
Grading Score.[1-3]
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ABSTRACT
Aims & Objectives: To study the effect of Occupational Therapy on Balance and Activities of Daily
Living Performance & compare it in patients with Right and Left cerebral infarcts respectively.
Methodology: 11 patients with Right Middle cerebral artery Cerebrovascular accident (MCA CVA) in
Group A and 09 patients with Left MCA CVA in Group B, in age group 40-60 years were subjected to
12 week OT intervention inclusive of ADL & static and dynamic balance training. In this Prospective
Interventional study, outcome measures were Berg Balance scale and Functional Independence
Measure-Functional Assessment Measure (FIM-FAM) Scale.
Results: There was increase in Berg Balance Scale Score from baseline (27.45 ± 5.373) to 12th week (44.09
± 5.166) in Group A & from (27.22 ± 7.014) to (44.00 ± 6.946) in Group B. There was increase in FIM-FAM
Total score from baseline (181.18 ± 22.351) to 12th week (211.36 ± 21.205) in Group A & from (177.78 ±
29.731) to (209.78± 28.556) in Group B. Difference was statistically significant at P< 0.01 within group;
but was statistically insignificant in intergroup comparison.
Conclusion: Recovery in balance and ADL performance seems to be independent of side of brain lesion
but pattern of recovery varies slightly as represented in above data analysis.
Keywords: MCA CVA, Balance Training, Functional Independence.

INTRODUCTION
Stroke is the third most common cause of death.
Of the survivors; about 50% will have a significant
long-term disability. The average annual incidence
rate of stroke in India currently is 203 per 100,000
populations. (9)
Although rehabilitation does not “cure” or
reverse brain damage, it can substantially help people
achieve the best possible long-term outcome.
Stroke or CVA results in a sudden, specific
neurological deficit. To be classified as stroke,
neurological deficits must persist for at least 24
hours.(9) It is the sudden death of brain cells in a
localized area due to inadequate blood flow. Stroke

can be thrombotic, embolic or of haemorrhagic type.
(9,10)

It is evident that Right brain and Left brain
functions are distinct. 95% of individuals have left
cerebral hemisphere dominance and 5% of individuals
have right cerebral hemisphere dominance. There
is an apparent difference between performance and
learning in persons with right and left brain damage.
The right brain is concerned with gestalt processing,
body scheme and visual spatial analysis.
The left brain is responsible for analytical
processing of individual elements, temporal
processing, and control of language and complex
voluntary movements. (9)
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Balance impairments in stroke
Studies of balance impairments consistently
have shown that people with stroke have greater
postural sway than age-matched healthy volunteers.
Abnormal pattern is seen in static & dynamic balance
and even in people with stroke with high levels of
function, who are ambulatory in community.(12)
Patients with Stroke typically demonstrate
asymmetry, with most of the weight shifted towards
the stronger side & delay in the onset of motor activity,
abnormal timing and sequencing of motor activity,
abnormal co-contraction resulting in disorganization
of postural synergies. Corrective responses to
destabilizing forces are inadequate resulting in loss
of balance and falls; hampering patients’ ability to
perform ADL independently. Thus, rehabilitation
plays a major role in prognosis.
The difference in balance ability between the left
and right hemiplegic patients can be attributed to
difference in components affected.

AIMS AND OBJECTIVES OF STUDY
1) To study the effect of Occupational Therapy
in improving balance & performance of ADL post
intervention in patients with Right and left MCA
infarcts.
2) To compare its effect in improving balance
and its impact on ADL performance in these
patients.
Hypothesis:
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Literature talks about studies being conducted
on recovery of balance following CVA but very few
studies talk about difference in recovery of balance
depending on the side of the brain lesion. Therefore,
it becomes important to study the balance recovery
patterns with reference to side of the brain lesion.

MATERIALS AND METHODOLOGY
Study Design: Type of study: Experimental
Comparative prospective study
Sample size: 20
Duration of study: 12 Weeks
Setting: Occupational Therapy Department, KEM
Hospital, Mumbai.
Inclusion Criteria:
1) Patients diagnosed as Right or Left MCA
CVA
2) Brunnstrom’s stage of voluntary control
being > 2.
3)

>24 Score on MMSE

4)

40-60 years of age

5) Both males and females
6) Scoring 21-40
(Moderate risk of fall)

on

Berg

Balance

Scale

4.3 Exclusion Criteria:
1) Visual impairments

Null hypothesis (H0): There is no significant
difference in the outcome measures of the two groups
following Occupational Therapy Intervention.
Alternate hypothesis (H1): Occupational Therapy
is more effective in patients with Right cerebral
infarct.
Alternate Hypothesis (H2): Occupational Therapy
is more effective in patients with Left cerebral infarct.

RATIONALE
Patients with hemiparesis frequently present
balance abnormalities. Balance problems have been
implicated in the poor recovery of ADL and mobility
and an increased risk of falls.

2) Other neurological disorders
3) Patients non-compliant with therapy &
follow up
4) Combination of both right and left MCA
infarcts

ASSESSMENT TOOLS
1) Neurological Evaluation
2) Mini mental status examination
3) Berg Balance Scale
4) FIM -FAM
6. Study Procedure:
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Patient Selection:
• Mode of invitation: At the incept of the study,
Physicians were approached from Medicine and
Neurology out-patient and inpatient departments for
referral.
• Screening: 70 patients; were screened; of
which 30 were selected & 10 dropped out due to
inconvenience in commuting.
• An
informed
Demographics, medical
recorded.

consent
was
taken.
& social history was

• The study was started after an approval from
institutional ethics committee.
• All subjects were assessed on MMSE to rule
out cognitive deficits & ensure utility of therapeutic
intervention. Then were allocated into 2 groups viz.  
Group A consisting patients with Right MCA infarct
and Group B with Left MCA infarct. All patients
were Right handed. Both groups were subjected to 12
weeks of OT intervention targeting improvement in
balance and ADL performance.
Group A:   11   subjects (Right MCA CVA)

All the subjects were assessed on BBS and FIMFAM before and after 4,8 &12 weeks of treatment
protocol. All exercises were performed daily; 2 days
under therapist’s supervision and remaining days
at home as advised. Prescribed exercise session was
of 45 to 60 minutes duration. Both the groups were
subjected to same therapy protocol.

Dynamic balance in standing
Walking with/without support on level ground
Forward and backward stepping
Bicycle Ergometer
Facial Exercises
Week 4-8:
Static balance in sitting- same as before, table top
activities etc.

Static balance in standing: Standing with narrow
base, overhead activities, spot marching, standing
with eyes closed, reaching etc.
Dynamic balance in standing: Standing on
various textures and overhead activities Walking &
stepping with/without support

Static & Dynamic balance in sitting: same as
before

1) Berg Balance Scale
and

Therapy Protocol:
Therapy protocol was based on Rood’s
developmental
patterns,
Neurodevelopmental
treatment approach, Proprioceptive neuromuscular
facilitation (PNF) techniques.[9, 10] Week 1- 4:

Mat exercises in supine

Static balance in standing- Standing with /
without support (Figure 1), squatting- up squatting
(Figure 2).

Week 8-12:

OUTCOME MEASURES

Spasticity reduction techniques [9]

Dynamic balance in sitting- Sitting on a therapy
ball with eyes open then closed (Figure 4), Single UE
raises, etc.

Dynamic balance in sitting: Same as before and
Dual tasks like transferring objects therapy ball etc.

Group B:  09 subjects (Left MCA CVA)

2) Functional Independence Measure
Functional Assessment Measure scale

Static balance in sitting- mat exercises; Single/
Bilateral UE raises (symmetrical/Asymmetrical)
[9]
, weight bearing on affected upper and lower
extremities, weight shifts, medicine ball rolling &
kicking (Figure 3), etc.

Static & Dynamic balance in standing: Squatting
& up squatting using stool lower than the one used
before, Marching on textured surface, standing on a
balance board, Dual task etc.
Participation in Real life situations- simulated
ADL
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RESULTS AND TABLES
Statistical Analysis: The data was subjected
to Shapiro- Wilks test which suggested that it was
normally distributed.
Statistical method used: Statistical analysis: SPSS
windows version 18.
Inter Group statistical analysis: Independent
samples ‘t’ test.

Figure 2 : Squatting & up
squatting

Figure 1 : One leg standing,

Observations were noted and‘t’ value was
calculated using following formula.

X1= Mean Score of Group A
X2= Mean score of Group B
SE= Standard Error of Mean
Intra Group statistical analysis was done using
Repeated Measures ANOVA
Figure 3:
kicking

Medicine

Figure 4: Reaching & Peg
transfers while sitting on
Swiss ball

ball

(F Test) and F value was calculated to assess
statistical significance of variables in individual
groups.

Table 1: Comparison of Berg Balance Scores in Group A & Group B using unpaired ‘t’ test (Independent
sample test)

N

Mean

Std.
Deviation

Right
MCA

11

27.45

5.373

Left MCA

9

27.22

7.014

21.83

32.61

Right
MCA

11

33.00

5.657

29.20

36.80

Left MCA

9

33.00

7.036

27.59

38.41

Right
MCA

11

40.00

5.329

36.42

43.58

Left MCA

9

39.78

7.067

34.35

45.21

Right
MCA

11

44.09

5.166

40.62

47.56

Inter Group Comparison

Berg
Balance
ScoreBaseline
BBS At 4th
week

BBS At 8th
week

BBS At 12th
week

95% Confidence
Interval for Mean

Left MCA

9

44.00

6.946

Lower
Bound

Upper
Bound

23.84

31.06

38.66

49.34

df

T

P Value

18

0.084

0.93; Not
Significant

18

0.00

1.00; Not
Significant

18

0.080

0.94; Not
Significant

18

0.034

0.97; Not
Significant
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Table 2: Comparison of FIM FAM (Motor) Scores in Group A & Group B

Inter Group Comparison

N

Mean

Std.
Deviation

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

FIMFAM
Motor Baseline

Right MCA

11

74.73

10.316

67.80

81.66

Left MCA

9

69.56

18.338

55.46

83.65

FIMFAM
Motor 4th
week

Right MCA

11

80.00

10.178

73.16

86.84

Left MCA

9

74.67

18.358

60.56

88.78

FIMFAM
Motor 8th
week

Right MCA

11

86.36

10.308

79.44

93.29

Left MCA

9

81.11

18.313

67.03

95.19

FIMFAM
Motor 12th
week

Right MCA

11

90.18

9.796

83.60

96.76

Left MCA

9

85.22

17.964

71.41

99.03

Df

T

P Value

18

0.797

0.44; Not
Significant

18

0.824

0.42; Not
Significant

18

0.810

0.43; Not
Significant

18

0.787

0.44; Not
Significant

df

T

P Value

18

1.003

0.33; Not
Significant

18

1.020

0.32; Not
Significant

18

1.019

0.32; Not
Significant

18

1.161

Table 3: Comparison of FIM FAM (Cognitive) Scores in Group A & Group B

Inter Group Comparison

N

Mean

Std.
Deviation

FIMFAM
Cognitive
Baseline

Right MCA

11

80.55

Left MCA

9

FIMFAM
Cognitive 4th
week

Right MCA

95% Confidence
Interval for Mean
Lower
Bound

Upper
Bound

9.781

73.97

87.12

84.44

6.984

79.08

89.81

11

84.45

9.720

77.92

90.98

Left MCA

9

88.44

7.230

82.89

94.00

FIMFAM
Cognitive 8th
week

Right MCA

11

89.55

9.802

82.96

96.13

Left MCA

9

93.56

7.230

88.00

99.11

FIMFAM
Cognitive 12th
week

Right MCA

11

91.09

9.751

84.54

97.64

Left MCA

9

95.67

7.365

90.01

101.33

DISCUSSION
The results of the study could be discussed on the
basis of statistical analysis of data.
The mean age of 20 subjects was 52.80 ± 5.890
years and included 15 males and 5 females.

0.26; Not
Significant

As per the data analysed using Repeated
measures ANOVA, there was increase in mean BBS
score from baseline to 12th week in Group A[6] and
in Group B. [6] In both the groups it was found to be
statistically significant at P<0.01.
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Therefore, it can be concluded that patients
in both the groups had improvement in balance
following Occupational therapy intervention.
With intervention, patients developed adaptive
strategies to deal with their balance problems.
These results were similar to those found in
a study (2006) done by Snehal Bhupendra Shah,
Smita Jayavant on Balance training in ambulatory
hemiplegics. [2]
As shown in Table 1, there was minimal
difference in BBS mean score of Right MCA and Left
MCA groups at baseline to 12th week of therapy and
this difference found was statistically not significant.
These results were similar to those found in a study
conducted by Laufer Y et al in 2003.
There was increase in mean FIMFAM Motor score
from baseline to12th week in Group A & Group B.
Overall the scores showed progressive improvement
following intervention in both groups and this
difference between them was found to be statistically
significant at P<0.01.
As shown in Table 2, the difference in FIMFAM
Motor mean score of both groups from baseline to 12
weeks; was statistically insignificant. This suggests
that the recovery following stroke is almost similar
in patients with Right brain damage and Left brain
damage. Although, pattern of recovery might show
slight difference depending upon the lesion side. [1]
The mean FIM-FAM Cognitive Scores in Group
A & Group B, showed increase from baseline to12th
week. This progressive increase in scores was
statistically significant at P<0.01.
As shown in Table 3, the difference in FIMFAM
Cognitive mean score of both groups was statistically
insignificant.
But, pre and post FIM FAM Scores in Cognitive
domain were slightly more in Group B as compared
to Group A. This can be attributed to the fact that
individuals with Right hemispheric damage [9]
demonstrated difficulty in spatial-perceptual tasks
& short term memory, poor judgement, inattention,
disorientation, lack of safety awareness. In contrast,
patients with left hemispheric damage demonstrated
difficulties in communication and information
processing.
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It was also found that the mean FIM FAM
pre & post scores in Motor domain were more in
patients with Right MCA CVA as compared to Left
MCA CVA. This discrepancy could be attributed to
the fact that all patients were right dominant and
so the patients with affectations of non-dominant
extremities had slightly higher scores. The difference
found was statistically insignificant.
This indicates that patients’ level of Independence
(ability to perform ADL independently) improves
following 12 week of Occupational Therapy
Intervention. These results are similar to a study
conducted by Birol Balaban et al in 2008 on Early
rehabilitation outcome in patients with middle
cerebral artery stroke.[7]
Overall it suggests that recovery in balance
following OT protocol of 12 weeks was statistically
significant irrespective of side of brain lesion. These
results were similar to those obtained by Mirjam
de Haart et al in a study on ‘Recovery of standing
balance in postacute stroke patients: a rehabilitation
cohort study’ (2001).
Comparison of scores of BBS and FIMFAM
in males and females did not show much of a
difference.
As observed in both the groups; post intervention
phases showed progressive recovery in all parameters.
Motor control parameters showed a mean average
lesser in the Left CVA v/s Right CVA. However, this
difference was negligible when compared at end of
12 weeks of rehabilitation. It may be correlated here
that the progressively up sloping cognitive abilities
facilitated the learning process & helped patients in
the process of task adaptation.
Hence, it can be said that motor control is an
important aspect in recovery of function but it can be
overcome through strategic learning over a period of
time.
Limitations:
•

Small sample size

•

Less duration of therapy.

• No comparison was made between males
and females
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CONCLUSION
Balance is a complex motor skill that depends on
interactions between multiple sensorimotor processes
and environmental and functional contexts. Balance
training improves ADL performance.
However, recovery in balance and ADL
performance was independent of side of brain lesion
as represented in above data analysis.
Thus, it can be concluded that recovery in balance
has an impact on ADL performance following cerebral
infarct irrespective of side of brain lesion.
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ABSTRACT
Objectives: The cerebellum is known to play a strong functional role in both motor control and motor
learning. Diseases of cerebellum like Spinocerebellar Ataxia (SCA) leads to functional limitations
leading to activity restriction. Ataxia following degenerative cerebellar disease becomes a major cause
of disability. Literature talks about effectiveness of Occupational Therapy in rehabilitation of these
patients but not much work is been documented on it. Objective of the study was to rate ataxia and
assess the Functional Independence and Balance in the context of Occupational Therapy.
Methodology: 3 male patients with diagnosis of Spinocerebellar ataxia, in the age group of 20- 30 years
were screened on MMSE to rule out cognitive impairment and ensure the utility of intervention. Ataxia
was rated using Scale for Assessment and Rating of Ataxia (SARA). The subjects underwent 3 months of
Occupational Therapy (OT) intervention including physical exercises, therapeutic activities, Intensive
coordination training, prescription of adaptive aids, Balance retraining and functional retraining using
Top Down Approach and were assessed on Functional Independence Measure Functional Assessment
Measure FIM FAM Activities of Daily Living (ADL) scale and Berg Balance Scale (BBS) pre and post
intervention and statistically analysed using paired’t’ test.
Results: Pre intervention mean score on FIM FAM scale was 199 ± 5.57 which increased to 202.66 ± 6.03
post intervention and was statistically significant at t = 11, P< 0.01.The mean score on BBS increased
from 38 ± 2 to 39.66 ± 2.08 ; post intervention and was statistically significant at t= 5, P< 0.05. Scores on
SARA were also maintained which shows there was no worsening of symptoms.
Conclusion: As the results were statistically significant it can be concluded that OT intervention
was effective in improving functional independence in Patients with SCA in the selected study        
population.  Further research is recommended with larger sample size.
Keywords: : Spinocerebellar Ataxia, Quality of life, Occupational Therapy.

INTRODUCTION
Spinocerebellar ataxia (SCA) is a form of
genetically inherited disorder that is characterized
by abnormalities in the person’s brain functioning.
The disorder represents a varied group of related
disorders and is commonly inherited as a dominant
trait, meaning that people who carry one of the
various different gene mutations are not affected by
it. It also means that people who carry the disorder
present a 50% chance of having a child who is affected
by the disorder, despite the genetic background of

their mate. People with SCA experience brain and
spinal cord degeneration.[8,9]
People affected by SCA develop a degenerative
condition that affects their cerebellum, which is
located behind their brainstem. The main function
of a person’s brainstem is to coordinate their body’s
ability to move. People with SCA experience a
progressive atrophy, or muscle wasting. Their spine
atrophies, potentially leading to spasticity.
SCA may be a physically devastating disorder
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involving the progressive loss of the affected person’s
ability to coordinate their movements, as well as the
emotional complications that accompany such losses,
and significant lifestyle changes. Adverse effects of
the disorder can involve the person’s hands, legs, and
speech.
Causes of Spinocerebellar Ataxia
Generally, the incidence is believed to be around
one to five people in every one-hundred thousand.
SCA does not differentiate between genders; as with
nearly every autosomal dominant disorder, both
females and males are equally likely to inherit a
defective gene.[9]
Symptoms of Spinocerebellar Ataxia
The most common type of SCA is SCA 1-8. People
with SCA types1-3 and 7 may experience an earlier
age of onset combined with increased severity of the
disorder; something referred to as, ‘anticipation,’
as the defect is passed along from one generation
to another. What this means is that children may
be more severely affected at earlier ages than their
parents. [17, 19, 20] The size of the repeat of nucleotides
in the affected genes is believed to correlate with the
age and severity of onset in children. As the repeat
size expands, the severity worsens, and the age of
onset becomes earlier when compared with parents
who are affected by the disorder. The repeat size does
not; however, predict the exact age of onset, nor does
it predict the specific symptoms that will develop in a
particular individual.[8,9]
People with SCA initially develop coordination
issues or, ‘ataxia.’ The development of poor movement
coordination in people with SCA is manifested by
abnormalities in eye or hand movements, difficulties
with walking, as well as speech difficulties.
Ataxia many times happens when parts of the
person’s nervous system that control movement are
damaged. People with ataxia experience failure of
muscle control in their legs and arms. The result is
a lack of coordination and balance, or disturbance
in their gait. The term, ‘ataxia,’ is one that is mainly
used to describe this set of symptoms, although it is
sometimes also used to describe a family of disorders.
Ataxia is not; however, a particular diagnosis.
1. Aims & Objectives:
•

To assess functional recovery following

Occupational Therapy intervention using FIM FAM.
• To assess the recovery in balance using BBS
in the context of Occupational Therapy.

HYPOTHESIS
• Null hypothesis [H0] - Occupational Therapy
does not have significant effect on functional recovery
of patients with Spinocerebellar Ataxia.
• Alternate hypothesis [H1] - Occupational
Therapy has significant effect on functional recovery
of patients with Spinocerebellar Ataxia.

RATIONALE
The cerebellum is essentially involved in control
of various kinds of motor behaviour such as speech,
eye movements, limb movements, and balance. Here,
its main function is the shaping and fine-tuning of
movements. Correspondingly, cerebellar damage
does not lead to reduced or paretic movements but to
increased variability and poor accuracy of movements
(ataxia). [16, 17, 19]
Spinocerebellar ataxia is a type of degenerative
hereditary ataxia and its Prevalence is estimated to
be 1-2 in 100,000 with significant geographical and
ethnic variations with lower prevalence in India,
North America & Australia.
Until recently, only relatively few and
small clinical studies have evaluated training
interventions for patients with spinocerebellar ataxia.
Using increasingly demanding balance and gait tasks,
improvements can be achieved in terms of increased
postural stability and reduced dependency on
walking aids.
Thus, it becomes important to study the effect of
Occupational Therapy on functional recovery of these
patients.
(B) Materials and method:
1. Study Design:
Type of study: Prospective Interventional study.
Sample size: Randomly allotted 3 Patients
Duration of study: 12 Weeks
2. Inclusion Criteria:
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1.

Age Group [ 20 – 30 years]

2.

Both Males and Females.

such as name, age, gender, etc. Present and past
medical history, social history of the subjects was
recorded.

3.

Clinical diagnosis of Spinocerebellar ataxia

• The study was started after receiving the consent.

EXCLUSION CRITERIA
1.

Visual / Hearing Impairment.

2.

Respiratory system Involvement.

3.

Cardiac Involvement.

4.

Non compliant to therapy.

ASSESSMENT TOOLS
1. Evaluation form consisting detailed history &
Neurological Assessment
2.

Mini mental state examination

3.

Scale for Assessment and rating of Ataxia

4.

Berg Balance Scale

5. Functional independence measure Functional
Assessment measure

STUDY PROCEDURE
Patient Selection:
• Mode of invitation: At the incept of the study,
Physicians were approached from Medicine and
Neurology departments of the hospital for referral of
patients.
• Screening of Patients: 5 patients inclusive
of both males and females were screened as per
inclusion criteria; out of which 3 were selected. 2
dropped out due to inconvenience in commuting
from their residence to hospital. Data of 3 patients
was statistically analysed.

• All subjects were screened on MMSE to rule out
cognitive impairment. A thorough neurological
evaluation was done in order to rule out problems
related to other diagnosis.
• After screening, patients were subjected to
Occupational Therapy protocol of 12 weeks and
were assessed on BBS and FIM FAM scale pre and
post intervention.
All exercises were performed daily for 12 weeks;
out of which 3 days in supervision of therapist and
remaining days as per advised at home. Prescribed
exercise session was of 45 minutes to 1 hour
duration.

OUTCOME MEASURES
1.

Berg Balance Scale

2. Functional
independence
Functional assessment measure

measure

–

Therapy Protocol:
The intervention programme was of 12 weeks
which included Exercise program of strengthening with weighted
cuffs, aerobic conditioning exercises.
The exercise program consisted of core muscle
strengthening using Swiss ball activities (Figure 4),
intensive coordination training (Figure 1 ,2), Frenkel’s
exercises [16, 17, 18], Balance Training (Figure 3) etc.
Functional Training including simulated ADL
tasks, Enabling Functional activities like shoulder
wheel exercises, inclined sanding, medicine ball
kicking, progressive walking or cycling, Real life task
situations[19, 20] etc.
Relaxation Techniques such Deep breathing,
Energy Conservation Techniques,Work Simplification
Techniques.
Functional Adaptations in ADL and work
situations [19, 20]

• An informed consent was taken from every
patient who participated in the study. Demographics
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RESULTS
Statistical Analysis:
The data was statistically analysed was using
Paired ‘t’ test.
Test was used to find out statistical significance
of the difference in functional recovery of patients;
from baseline to post intervention. Observations
were noted pre and post intervention and ‘t’ value
was calculated.

Figure 1: Coordination Training

Table 1:Mean and standard deviation of Age.
Age (Years)
Mean

24.66

Std. Deviation

3.40

Minimum

20

Maximum

30

Table 2: Pre and Post Intervention scores on FIM
FAM

Figure 2: Finger Nose test (Coordination training)

Subject 1

198

Post
Intervention
202

Subject 2

194

197

Subject 3

205

209

Pre intervention

Table 3: Pre and Post Intervention scores on
BBS
Pre intervention

Post
intervention

Subject 1

38

39

Subject 2

36

38

Subject 3

40

42

Figure 3: Balance training

Table 4: Mean Pre and Post intervention Scores and SD
BBS Score

SD

Pre

38

2

Post

39.66

2.08

t value

P value

5

0.05

DISCUSSION
In this study, patients with diagnosis of SCA were
subjected to 12 weeks of OT intervention based on
Functional Approach. The outcome measures used to
assess functional recovery were BBS and FIM FAM.

FIM FAM
Pre
Post

SD
199

5.57

202.66

6.027

t value

P value

11

0.01

The data was statistically analysed using Paired
‘t’ test.
As shown in Table 1, the mean age of sample was
24.66 years with SD of 3.40.
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As shown in Table 2, there was an increase in
FIM FAM scores from 199 ± 5.57 to 202.66 ± 6.03.This
increase was found to be statistically significant at P
< 0.01
This can be attributed to the fact that in spite of
continued symptoms associated with ataxia, all the
subjects were made to participate in tasks which
were meaningful to them by using the Occupational
therapy interventions of adapted positioning, adapted
movement patterns and use of environment for trunk
and limb stability.
Also, the scores on SARA were maintained
which shows there was no worsening of symptoms
considering the degenerative nature of the disorder.
These finding are similar to a study done by Glen
Gillen titled ‘Improving Activities of
Daily Living Performance in an Adult with
Ataxia’ which concludes that In spite of continued
symptoms associated with ataxia [5], patient was
able to independently engage in tasks that he
chose and that were meaningful to him by using
the occupational therapy interventions of adapted
positioning, orthotic prescription, adapted movement
patterns, and use of the environment for trunk and
limb stability. In this case report, treatment was
successful because the patient made substantial gains
in scores on standardized ADL evaluations.
As shown in Table 3, there was an increase
from 38 ± 2 to 39.66 ± 2.08. This increase was found
to be statistically significant at P < 0.05. This can be
attributed to the fact that there was an improvement
in muscle strength with intervention. Also, the
patients were prescribed adaptive strategies to deal
with incoordination issues, balance problems which
helped them to be functionally independent.
These results were similar to a study done by
Ichiro Miyai et al in 2012 titled “Cerebellar Ataxia
Rehabilitation Trial in Degenerative Cerebellar
Diseases” [7]. They investigated short- and long-term
effects of intensive rehabilitation on ataxia, gait, and
activities of daily living (ADLs) in patients with
degenerative cerebellar disease. In a total of 42 patients
with pure cerebellar degeneration were randomly
assigned to the immediate group or the delayedentry control group. The immediate group received 2
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hours of inpatient physical and occupational therapy,
focusing on coordination, balance, and ADLs, on
weekdays and 1 hour on weekends for 4 weeks. The
control group received the same intervention after
a 4-week delay. Short-term outcome was compared
between the immediate and control groups. Longterm evaluation was done in both groups at 4,
12, and 24 weeks after the intervention. Outcome
measures included the assessment and rating of
ataxia, Functional Independence Measure, gait speed,
cadence, functional ambulation category, and number
of falls. The immediate group showed significantly
greater functional gains in ataxia, gait speed,
and ADLs than the control group. Improvement
of truncal ataxia was more prominent than limb
ataxia. The gains in ataxia and gait were sustained
at 12 weeks and 24 weeks, respectively. At least 1
measure was better than at baseline at 24 weeks in 22
patients. They concluded that short-term benefit of
intensive rehabilitation was evident in patients with
degenerative cerebellar diseases. Although functional
status tended to decline to the baseline level within
24 weeks, gains were maintained in more than half of
the participants.
Limitations of the study:
Several limitations would interfere with the
generalisation of the findings of this study:
1. A relatively small sample size limited the
generalisation of the study.
2. Therapy was provided only for 12 weeks;
further longitudinal studies would be required to
determine if patients maintain their gains.

CONCLUSION
In spite of continued symptoms associated
with ataxia, all the subjects were able to engage
in tasks which were meaningful to them by using
the Occupational therapy interventions of adapted
positioning, adapted movement patterns and use of
environment for trunk and limb stability.
As the results were statistically significant it can be
concluded that  Occupational Therapy   intervention
was effective in improving functional independence
in Patients with Spinocerebellar Ataxia in the selected
study population. Further research is recommended
with larger sample size.
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ABSTRACT
Objectives: Objective of the study was to improve the social interaction skills in children with mild
Autism Spectrum Disorder (ASD) and to reduce the abnormal behaviours in high functioning autistic
children.
Methodology: Children, in age group of 6-8 years, both males and females; with diagnosis of Autism
Spectrum Disorder were screened using Autism Spectrum Disorder assessment scale (ASD AS) to rule
out moderate & severe impairment. Those with Mild ASD were subjected to 8 weeks of Occupational
Therapy intervention focussing on social skills training (Group Therapy) along with Sensory integration
therapy. In this observational cohort study; social skills assessment was done using ASD Social skills
profile (ASD SSP); pre and post intervention.
Results: Post intervention, there was an improvement in Social skill areas as reflected in the scores of
ASD SSP. The pre-intervention mean score was (91.67 ± 0.97) which increased to (96.88 ± 0.97).
This result was statistically significant at P < 0.01
Conclusion: Thus, it can be concluded that there was improvement in social interaction skills with
reduced abnormal behaviours post therapy in children with mild Autism Spectrum Disorder. The
children were more comfortable in consecutive group therapy sessions.
Keywords: Mild ASD, Social Skills Training, Group Therapy, Occupational Therapy, Sensory Integration.

Autism is a complex neurodevelopmental
disorder that manifests in children by the age of three.
The degree may vary from mild to very severe and
is hence it is known as Autism Spectrum Disorder.
Autism spectrum disorder (ASD) is marked by
impaired social communication and social interaction
accompanied by atypical patterns of behaviour and
interest. (20,21)

emotional reciprocity (e.g., deficits in joint attention,
atypical social approach and response, conversational
challenges, reduced sharing of interest, emotions, and
affect); deficits in nonverbal communication (e.g.,
atypical eye contact, reduced gesture use, limited use
of facial expressions in social interactions, challenges
understanding nonverbal communication); and
deficits in forming and maintaining relationships (e.g.
diminished peer interest, challenges joining in play,
difficulties adjusting behaviour to social context).(22,23)

ASD is differentiated from other developmental
disorders by significant impairments in social
interaction and communication, along with
restrictive, repetitive, and stereotypical behaviours
and activities. (24,25,26)Social communication and
social interaction features include deficits in social-

A 2012 review of global prevalence estimates
of autism spectrum disorders found a median of 62
cases per 10,000 people. The prevalence rate of autism
in India is 1 in 250 (figure may vary as many cases
are not diagnosed) and currently 10 million people
are suffering in India. ASD averages a 4.3:1 male-to-
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female ratio.
Causes and Symptoms of ASD:
Autism is a lifelong problem with a number of
possible causes, including but not limited to (8,9,10,13)
• genetic problems or syndromes
• severe infections that affect the brain
• exposure to toxins or illness during pregnancy
(rubella, chemicals, etc.).

•

understand feelings

•

make and keep friends

Communication Skills
The child may have trouble with understanding,
talking with others, reading or writing. Sometimes,
they might lose words or other skills that they are
used before. The child may have problems

• Advancing parental age

• understanding and using gestures, like pointing,
waving

ASD features (18, 19)

• understanding and using words

• Restricted repetitive patterns of behaviour,
interests, or activities may include stereotyped
motor mannerisms, use of objects, or speech

• having conversations

• Insistence on sameness, inflexible adherence to
routines, or ritualized patterns of behaviour
• Rigid patterns of thought and behaviour,
performance of everyday activities in ritualistic
manner
• intense preoccupation with specific interests (e.g.,
strong attachment to objects, perseverative topics
of interests)
• Sensory sensitivities or interests (e.g. hyper
reactivity or hypo reactivity to pain and sensory
input, sensitivity to noise, visual fascination with
objects or movement).
ASD symptoms cause impairment across many
areas of functioning and are present early in life.
However, impairments may not be fully evident until
environmental demands exceed children’s capacity.
They also may be masked by learned compensatory
strategies later in life. Many children with ASD
may also have intellectual impairment or language
impairment.
Social Skills in ASD:
The child may have problems using social skills
to connect with other people. (7)They may seem to be
in their own world. It may be hard for them to
• share a common focus with another person
about the same object or event-known as joint
attention;
•

play with others and share toys

• learning to read or write or may read early but
without understanding the meaning—called
hyperlexia
• repeat words just heard or words heard days or
weeks earlier-called echolalia
• use tantrums to tell you what he does or does not
want
• have trouble changing from one activity to the
next
• flap hands, rock, spin or stare
• get upset by certain sounds

AIMS AND OBJECTIVES OF STUDY
• To improve the social interaction skills in children
with mild Autism Spectrum Disorder (ASD)
• To reduce the abnormal behaviours in high
functioning autistic children.

HYPOTHESIS
Null hypothesis (H0): There is no improvement in
Social interaction skills in children with mild Autism
Spectrum Disorder; following therapy.
Alternate hypothesis (H1): There is improvement
in Social interaction skills in children with mild
Autism Spectrum Disorder; following therapy.

RATIONALE
It is well recognised that central to autism
spectrum disorder is the social deficit. Many
researchers have noted that “Autistic aloofness”
is seen in all autistic children, regardless of their
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cognitive profiles. Socialization deficits are a major
source of impairment regardless of cognitive or
language ability for individuals with ASD. The fact
that autistic individuals have particular difficulties
with tasks that involve social or affective stimuli; even
if they can perform the exact same task efficiently
with non social stimuli.
Thus, it becomes very important to train children
with mild ASD for Social interaction skills making
them efficient to develop good social relations.   

MATERIALS AND METHODOLOGY
Study Design:
Type of study: Observational Cohort study
Sample size: 09
Duration of study: 8 Weeks
Setting: Vasant Vihar Counselling Centre, Thane
Inclusion Criteria:
• Children in the age group of 6-8 years
• Children with diagnosis of mild ASD
• Both males and females
• IQ above 70 (Borderline intellectual functioning)
Exclusion Criteria:
• Non correctable visual & hearing impairment
• No obvious physical impairment
• Cardiac/ Respiratory involvement
• Those who are non-compliant to therapy & follow
up
Assessment tools:
1) Neuro-paediatric evaluation
2) Autism Spectrum Disorder assessment scale
3) ASD Social skills profile
4) DSM-5 Diagnostic criteria for Autism
              Spectrum Disorder

females were selected as they scored in the range of
50-100 on ASD assessment scale (Suggestive of Mild
ASD)  and their data was statistically analysed.  
• An informed consent was taken from parents
of every participant. Demographics, present and past
medical history, social history of the subjects was
recorded.
• All subjects were assessed on ASD Social
Skills profile; pre and post intervention.
The participants were subjected daily to therapy;
under the supervision of therapist and also were
advised home therapy program. Prescribed exercise
session was of 45 minutes duration.
Outcome Measures:
•

ASD Social Skills profile

Therapy Protocol:
The subjects were given daily Occupational
Therapy intervention for 45 minutes. Therapy
was based on principles of Neuro-developmental
approach, sensory integration theory (6), cognitive
behavioural treatment approach.(5)
The therapy also focussed on behavioural
techniques likes conditioning, reward based
reinforcement strategies and social skills training.
Protocol was inclusive of Group sessions thrice
in a week.
Group used was a developmental group.
The groups were parallel group, project group,
ego centric group, mature cooperative group.
Each session comprised of sensory integration
therapy inclusive of sensory activities according to
child’s demands.

Study Procedure:

Group activities were inclusive of (1,2,4)

Patient Selection:

•

Greeting others in a group

•

Taking turns

•

Peer training

• Mode of invitation: At the incept of the study,
Children were selected as per inclusion criteria.
• Screening: The children were screened on
ASD Assessment scale to rule out moderate and
severe ASD; 9 children inclusive of 7 males and 2
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• Play/interaction-focused interventions. These
approaches uses interactions between children and
parents or researchers to affect outcomes such as
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imitation or joint attention skills or the ability of the
child to engage in symbolic play.
• Interventions
focused
on
behaviours
commonly associated with ASD. These approaches
attempted to ameliorate symptoms such as anger or
anxiety, often present in children with ASD, using
techniques such as Cognitive Behavioural Therapy
(CBT) and parent training focused on challenging
behaviours.(3)

RESULTS AND TABLES
Statistical Analysis:
The data was statistically analysed using
following tests of significance.
Statistical method used:
Statistical analysis was done using SPSS windows
version 18.
Paired ‘t’ Test was used to find out statistical
significance of difference in ASD social Skills profile
mean scores; pre &post intervention. The formula
used was

Table 3: Mean scores of ASD Social Skills
Profile
Mean Pre
intervention
Score on ASD
SSP

Mean Post
intervention
Score on ASD
SSP

Subject 1

83

88

Subject 2

98

104

Subject 3

103

109

Subject 4

84

88

Subject 5

99

104

Subject 6

89

94

Subject 7

101

108

Subject 8

86

90

Subject 9

82

87

Total (Mean)

91.67

96.88

Table 4. Mean percentage Scores on ASD SSP
(Pre and Post Intervention)

Mean percentage
Scores on ASD SSP
(Pre Intervention)

Mean
percentage
Scores on ASD
SSP
(Post
Intervention)

Subject 1

42.3

44.89

Subject 2

50

53.06

Subject 3

52.6

55.61

Subject 4

42.85

44.89

Subject 5

50.51

53.06

Subject 6

45.4

47.95

Subject 7

51.53

55.1

Subject 8

43.87

45.91

Subject 9

41.83

44.38

Mean difference of  X = ΣX / n
SD = √Σ(x- x)2 / n-1
SE difference = SD / √n
t = X /SE
X = Mean of the difference
SD = Standard deviation
SE = Standard error
n = Sample size
The mean age of the study population was 7.22
years with standard deviation of 0.83, the population
was inclusive of 2 female & 7 male participants.
Table 1: Mean & Standard deviation of Age
Age (in years)
Mean

7.22

  Std. Deviation

0.83

Minimum

6

Maximum

8

Table 2: Gender wise distribution of sample
Age group

Female

Male

6-8 Years

2

7

DISCUSSION
The results of the study could be discussed on
the basis of statistical analysis of data. The sample
was inclusive of 7 males and 2 females. Due to lesser
number of females as compared to males in the
sample, their scores were not compared statistically.
As per the data analysed using paired ‘t’ test,
there was increase in mean ASD Social skills profile
score from baseline (91.67 ± 0.97) to 8 week (96.88
± 0.97).This difference was found to be statistically
significant at P<0.01. These results were similar to a
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study, titled “Outcome-Based Evaluation of a Social
Skills Program Using Art Therapy and Group Therapy
for Children on the Autism Spectrum disorder.”

strategies. Group based SST is an under-studied,
but worthy, candidate for further development and
testing.

In the test Group, Subject 7 showed the maximum
increase in the mean scores of ASD Social Skills
profile. There was increase in the score from 101 to
108,(7 units)   post intervention. The subject showed
a positive change in social interaction skills in terms
of ability to greet others in the group, asking question
to request information about a person &/or topic,
expressing sympathy for others, offering assistance
to others etc.

On the basis of above interpretations, it can be
concluded that there was improvement in Social
interaction skills with OT intervention inclusive of
Group therapy in the selected study population.

On the contrary, Subject 4 & Subject 8 showed
the least improvement in the mean scores of ASD
Social Skills profile. The increase was of 4 units. This
can be attributed to the fact that these subjects were
more comfortable in one to one interaction sessions as
compared to large Group interaction sessions where
they felt left out.
Subject 2 showed overall increase in the ASD
Social Skills Profile Scores with intervention
but there was increase in the hyperactivity and
aggression during group session which got reflected
as negative peer interaction. This can be attributed
to the fact that this subject could not cope with the
excessive demands of the group activity resulting in
increased impulsivity. These findings are similar to
a study conducted by Jeffrey J. Wood and Kenneth
D. Gadow in 2010 on ‘Exploring the Nature and
Function of Anxiety in Youth with Autism Spectrum
Disorders’ which suggested that anxiety may play at
least three roles: (a) a downstream consequence of
ASD symptoms (e.g., via stress generation through
social rejection); (b) a moderator of ASD symptom
severity, such that certain core autism symptoms like
social skill deficits and repetitive behaviours may be
exacerbated by anxiety; and (c) as a proxy of core
ASD symptoms.

CONCLUSION
Despite the pervasive socialization deficits in
children with ASD and the negative impact that such
deficits have on other aspects of development, we
know relatively little about efficacious psychosocial
intervention approaches. Unfortunately, only
preliminary evidence is available regarding the
efficacy of structured curricula and specific treatment

Limitation
•

Small sample size

•

Limited study duration

•

No gender wise comparison was done.

Further Recommendation
A more extensive study can be conducted on a
larger sample with longer therapy duration. Also,
Abnormal behaviours and anxiety can be considered
as one of the outcome measures in further studies
conducted on similar study sample.
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ABSTRACT
Background: The most common cause of dizziness in elderly is benign paroxysomal positional
vertigo(BPPV)
Accounting for 26% of all dizziness, The incidence of dizziness of BPPV increases with each decade.
Benign paroxysomal positional vertigo (BPPV), is a common vertigo disorder in which otoconia,
Normally adherent to the utricle become displaced into semicircular canals (Lanska and Remler,
1997)
It can be clear from the semicircular canals by canalith repositioning resolving the dizziness (white et
al), ideally whatever the maneuver is applied several times in the course of the treatment sessions, it is
possible to have recurrence which approach 50% over 1-2 years  (Beyan et al, 2000)
Objective: The objective of the study is to find the addition of visual and proprioceptive exercises will
show the variation in dizziness caused by BPPV.
Method: 20 subjects were divided into 2 groups Group A control group was received the Brandt
daroff exercises Group B experimental group was received the Brandt daroff exercises +visual and
proprioceptive exercises After that patient received design treatment protocol for seven days. And after
that all subject has to outcome measure with dizziness handicap inventory 20 subjects were taken both
males and females it mean age group A and group B is 48.2 and 46.5
And pre and post treatment scores were measured by using DHI and Berg balance scale.
The total duration of study was 9 weeks, 5 session per week
Results: The mean and standard deviation of DHI and Berg balance scale for group A and Group B was
measured. According to independent Sample T-test DHI and Berg balance scale score T- value is 1.214
and 1.422 The results show Group B p-value was  significant at 95% confidence interval
Conclusion: The study concluded that adding the visual and proprioceptive exercises along with the
brandt daroff exercises is effective in reducing the dizziness and improving the balance
Keywords: Dizziness, Dizziness Handicap Inventory, Berg Balance Scale,Visual Exercises, Proprioceptive
exercises.

INTRODUCTION
The most common cause of dizziness in elderly is
benign paroxysomal positional vertigo(BPPV)
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Accounting for 26% of all dizziness , The incidence
of dizziness of BPPV increases with each decade
Benign paroxysomal positional vertigo (BPPV)2,
is a common vertigo disorder in which otoconia
Normally adherent to the utricle become
displaced into semicircular canals (Lanska and
Remler, 1997)13
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It can be clear from the semicircular canals by
canalith repositioning resolving the dizziness (white
et al), ideally whatever the maneuver is applied
several times in the course of the treatment sessions
,it is possible to have recurrence which approach 50 %
over 1-2 years (Beyan et al,2000)6
The inner ear vesibular system is an important
contributor to balance control. The vestibular system
is integral to balance control the paired vestibular
organs housed within temporal bone include 3
orthogonal semicircular canals and superior and
posterior and horizontal and 2 otolith
Organs (the utricle and saccule) together the
semicircular canals and otolith organs provides
continuous input to the brain about rotational and
translational head motion and the heads orientation
relative to gravity, this information from the
vestibular organs allow s for maintenance of gaze
and postural stability via vestibule ocular reflex and
vestibule spinal reflex16

NEED OF STUDY
The concept of CNS and vestibular plasticity and
compensation forma the physiological rationale for
vestibular rehabilitation therapy.The compensatory
process of CNS results from active neuronal and
neurochemical process in the cerebellum and
brainstem in response to sensory conflicts produced
by vestibular pathology. This is used in the form of
training which is done through accurate adjustive
responses to head movements (input) which aim
at reinstalling symmetric tonic firing rates in the
vestibular nuclei 3,6.
It was found in the studies that balance training2
may be necessary after treating BPPV patients
Objective of study : The objective of the study
is to find the addition of   visual and proprioceptive
exercises will show the variation in dizziness caused
by BPPV.
Null Hypothesis : There will be no effect of by
adding the visual and proprioceptive exercises on
reducing dizziness caused by BPPV
Alternate Hypothesis: There will be significant
effect of by adding the visual and proprioceptive
exercises on reducing dizziness caused by BPPV

Study design: - A randomized control trail
Study area: Departent of physiotherapy, Dr.D.Y.
Patil College of Physiotherapy, Pune, India.
Inclusion criteria:Age group is 18-65
Both Males and Females
Able to experiencing symptoms for longer period
of 3 months
Able to transfer from sitting to standing and
move independently
Able to tolerate the exercise.
Exclusive Criteria
loss of sensation
Spinal injuries and Perceptual disorders .
Patients with associated Neurologic disorders
Patients with musculoskeletal disorders

METHODOLOGY
The study was approved by ethical committee of
Dr. D.Y.Patil Vidyapeeth (Pune) and
All subjects were explained about the study.
Informed consent forms were taken. Subjects have
evaluated by Neurophysician, and ENT surgeon
diagnosed as BPPV and referred to the physiotherapy
department were recruited for the study. Patient
who had fulfill the  inclusion criteria included in the
study. Before the treatment patient had an outcome
measured with Dizziness handicap inventory, and
Berg balance scale.
20 subjects were divided into 2 groups Group
A control group was received the Brandt daroff
exercises Group B experimental group was received
the Brandt daroff exercises +visual and proprioceptive
exercises (Table -3), After that patient received design
treatment protocol for seven days. And after that
all subject has to outcome measure with dizziness
handicap inventory
20 subjects were taken both males and females it
mean age group A and group B is 48.2 and 46.5
And pre and post treatment scores were measured
by using DHI and Berg balance scale.
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The total duration of study was 9 weeks, 5 session
per week .
The SPSS 15.0 statistical software was used to
analyse the outcome measures DHI and Berg Balance
Scale, The statistical scale was used Independent Ttest

DISCUSSION
According to Shumway-cook etal10, that the most
important sensory trigger for the automatic postural
responses in somatosensory inputs and vestibular
inputs play an important role.
The patients in the Group B improved their
physical performance during gait, they still felt
emotionally handicapped.
Lawrence RH et al13,14, suggested that
improvement of DHI subscale physical, and functional
in group A decreased in the risk of falling. It has been
shown that both the risk of falling and the fear of
falling lead to decreased activity decreased functional
status, and greater morbidity, addition of visual and
proprioceptive exercises resulted in greater reduction
of fall risk in dizziness patients caused by BPPV
This study also observed that factors affecting
prognostic score of DHI and Berg balance score were
visual and somato sensory inputs
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RESULTS
The mean and standard deviation of DHI for
group A and Group B was measured. The Mean of
DHI Scale for Group A and Group B is 0.40 and 6.40.
The Standard deviation of DHI scale for Group-A
2.613 and Group-B is 0.828. According to independent
Sample T-test DHI T- value is 1.214.  The results show
Group A p-value 0.255 was not significant at 95%
confidence interval and Group B shows that p-value
was significant at 0.003. (Table -1)
The mean and standard deviation of berg balance
scale score for group A and Group B was measured.
The Mean of Berg balance Scale for Group A and
Group B is 0.84 and 4.48. The Standard deviation of
DHI scale for Group-A 0.982 and Group-B is 1.613.
According to independent Sample T-test Berg balance
score T- value is 1.422. The results show Group A
p-value 0.455was not significant at 95% confidence
interval and Group B shows that p-value was
significant at 0.004.The results show that is relation
between the dizziness and balance  (Table 2)
Limitations of the study
1. The scale was subjectively objective tool .
2. Patient not attends continually for the total
duration of treatment.
3. Study is small

Table -1 : Pre and Post score measured by using the Dizziness Handicap Scale
Independent Sample T-Test of Group A and Group B Std.
Error
Mean

Mean
Difference

t value

p value

GROUP

n

Mean

Std.
Deviation

Brandt
Daroff Exercise
(Group A)

10

0.40

0.828

0.214

-0.533

1.214

0.255

Brandt Daroff
Exercises
+ Visual and
Proprioceptive
exercises
(Group B)

10

6.40

2.613

0.675

-2.467

1.013

0.003
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Table -2 : Pre and Post score measured by using the Berg Balance Score
Independent Sample T-Test of Group A and Group B Std.
Error
Mean

Mean
Difference

t value

p value

GROUP

n

Mean

Std.
Deviation

Brandt
Daroff Exercise
(Group A)

10

0.84

0.982

0.214

-2.533

3.214

0.455

Brandt Daroff
Exercises
+ Visual and
Proprioceptive
exercises
(Group B)

10

4.48

1.613

0.675

-2.467

1.013

0.004

Table -3: Group A received: Brandt daroff exercises
Group B received: Brandt daroff exercises in Addition with Visual and proprioceptive exercise
includes
1

Close your eyes and imagine a blank
back ground

1 time

30 seconds

2

Close your eyes busy back ground
checker board

1 time

30 seconds

3

Single leg stance-right side

1 time

30 seconds

4

Single leg stance –left side

1 time

30 seconds

5

Heel and toe raises

1 time

30 seconds

6

Perturbation training

1 time

30 seconds

CONCLUSION
The study concluded that adding the visual
and proprioceptive exercises along with the brandt
daroff exercises is effective in reducing the dizziness
and improving the balance. This study shows that
there was improvement in physical and functional
vestibular symptoms in DHI subscale is improved.
And also there was improvement in balance by using
the berg balance scale

Acknowledgement: Nil

REFERENCES
1.

Aggrawal NT, Bennett DA, Bienias JL, Mendes
de leon CF, Morris MC,Evans DA:Theprevalence
of dizziness and its association with functional
disability in a biracial community population.J
Gerontol (A Biol sci Med sci 2000, 55:M288-)

2.

Blatt P J ,Geogakakis GA,Herdman SJ,
Clendanieal RA ,Tusa RJ .The effect of the
canalith repositioning maneuver on resolving
postural instability in patients with benign
paroxysomal Positional vertigo.Am.J.Otol 2000
;21:356-363

3.

Bara A. Alsalaheen: Vestibular Rehabilitation
for Dizziness and Balance Disorders After
Concussion(JNPT 2010;34: 87–93)

4.

Colledge NR, Wilson JA, Macintyre CC, Mac
Lennan WJ :The prevalence and characteristics
of dizziness in an elderly community.Tinetti

So this study conclude that there is a relationship
between the dizziness and balance
Hence the null hypotheses was rejected and
alternate hypotheses was accepted
Funding: Self-Funding
Ethics Committee: Dr.D.Y.Patil Vidyapeeth,
Pune,
Conflict of Interest: None

Indian Journal of Physiotherapy and Occupational Therapy. October-December 2015, Vol. 9, No. 4

ME, williams CS Gill TM: Dizziness among
older adults: A possible geriatricsyndrome.
5.

Cheryl D Ford-Smith, The Individualized
Treatment of a Patient With Benign Paroxysmal
Positional Vertigo,(PHYS THER. 1997; 77:
848-855.) Richard A. Clendanie, The Effects
of Habituation and Gaze Stability Exercises
in the Treatment of Unilateral Vestibular
Hypofunction,(JNPT , Volume 34, June 2010.) .

239

11.

Harvey SA, Wood DJ, Feroah TR: Relationship
of the head impulse test and head-shake
nystagmus in reference to caloric testing.
(American Journal of Otology)

12.

Madlon- Kay DJ: Evaluation and outcome of
the dizzy patient. (J Fam Pract 1985,21:109113.) Sloane PD,Coeytaux RR, Beck RS ,DallaJ:
Dizziness: State of the science. Ann Intern Med
2001,134:823-832

6.

Courtney D.Hall, Vestibular-specific gaze
stability exercises to standard balance
rehabilitation results in greater reduction in fall
risk.(JNPT 2010;34: 64–69).

13.

Lawson J, Fitzgerald j, Birchall j, Aldren CP,
Kenny RA: diagnosis of geriatric patients
with severe dizziness. J AM geriatr Soc 1999,
47:12-17

7.

Fernando Vaz Garcia : Disequilibrium and Its
Management in Elderly Patients(International
Tinnitus Journal, Vol. 15, No. 1, 83–90 ,2009)

14.

8.

Fujimoto M, Rutka J, Mai M: A study into the
phenomenon of head-shaking nystagmus: Its
presence in a dizzy population. (Journal of
Otolaryngology)

Lawson Carol A. Foster a Annand Ponnapan
b Kathleen Zaccaro c: A Comparison of   Two
Home Exercises for Benign Positional Vertigo:
Half Somersault versus EpleyManeuver(Depa
rtments of a Otolaryngology and Audiology,
University of ColoradoDenver, Aurora, Colo. ,
USA)

9.

Janet Odry Helminski,: Strategies to Prevent
Recurrence of Benign Paroxysmal Positional
Vertigo, (ARCH OTOLARYNGOL HEAD
NECK SURG/VOL 131, APR 2005)

15.

www.ndcbrain.com

16.

Yuri agarwal, John P.Carey ,Charles C.Della,
Arch Intern.Med.2009 ;169 (10) :938-944

10.

Performance,
and
Disability
in
People
With
Peripheral
Vestibular
hypofunction,(PHYSTHERY. 2000; 80:748-758)

DOI Number: 10.5958/0973-5674.2015.00179.3

Effect of Exercises in the Management of
Dizziness: A Pilot Study
Shahanawaz SD1, Priyanshu VRathod2
PhD Scholar, School of Physiotherapy RK University, Rajkot, Gujarat, India and
Assistant Professor Dr. D.Y. Patil College of Physiotherapy, Dr.D.Y. Patil Vidyapeeth, Pune, India,
2
Director, School of Physiotherapy, RK University, Rajkot, Gujarat, India
1

ABSTRACT
Background: Dizziness is one of the geriatric problems. According to studies, thirty percent of
older population suffers with dizziness and this percentage will increases at the age of 65 years. For
physicians dizziness became challenge as it is associated with multiple causes. According to National
Institutes of Health 54% of people experience feeling dizzy at least once during life time.
Objective: The objective of the study is to find the variation in dizziness using the exercise protocol in
the patients with dizziness.
Methods: 7 subjects were taken both males and females in it mean age group is 53.2 and by using DHI
scale all the 7 patients pre score is taken i.e 50.80. All subjects were explained about the study. Informed
consent forms had sign. Subjects were examined thoroughly with assessment format. Assessment
format is given in the annexure. Patients had evaluated by Neurophysician, and ENT Surgeon ,Hall
pike Dix test, caloric test, postural nyastagmography, Dizziness handicap inventory(DHI). Patient
who had fulfill any three inclusion criteria included in the study. Before the treatment patient had
an outcome measured with Dizziness handicap inventory, and Hall pike dix test. After that patient
received design treatment protocol for seven days. And after that all subject has to outcome measure
with dizziness handicap inventory, and Hall pike dix test.
Results: The mean value of the subject age group is 53.2 , and the mean value of pre treatment and
post treatment of Dizziness score by using the DHI is 48.00 and 38.14 when this values are statistically
analyzed by using the Wilcoxon signed ranks test the Table value shows i.e T value is 2.7831 and p
value is 0.018.
Conclusion: Patient with dizziness shows significant improvement post exercise protocol. Hence the
null hypothesis is rejected and Alternate hypothesis is accepted.
Keywords: Dizziness, DHI(Dizziness Handicap Inventory), Physiotherapy, Exercise Protocol, Pilot Study.

INTRODUCTION
The brain coordinates information from the eye,
the inner ear, and the body’s senses to maintain
balance. If any of these information sources is
disrupted, the brain may not be able to compensate,
Which results in dizziness. Dizziness2 is one of
Corresponding author :
Shahanawaz SD,
PhD Scholar, RK University, Gujarat,
Mobile:9561551234, Email: hanu.neuropt@gmail.com

the geriatric problem.According to studies, thirty
percent of older populations suffer with dizziness
and this percentage will increases at the age of 85
years. For physicians dizziness for older age group
became challenge as it is associated with multicausal.
The vestibular system is integral to balance control.
The paired vestibular organs, housed within the
temporal bone, include 3 orthogonal semicircular
canals (superior, posterior, and horizontal) and 2
otolith organs (utricle and saccule). Together, the
semicircular canals and otolith organs provides
continues input to the brain about rotational and
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translationl head motion and the head’s orientation
relative to the gravity This information from the
vestibular organs and their central pathways allows
for the maintenance of gaze and postural stability
via the vestibular ocular reflex and vestibulo spinal
reflex, respectively.
Otologic dizziness8 is the most common type
of dizziness in the elderly. This is mainly due to an
increased tendency for the elderly to develop benign
paroxysmal positional vertigo (BPPV).
There is also a gradual deterioration of inner ear
function with age, causing as many of 5% of unsteady
older persons to have bilateral vestibular weakness.
An attempt to model this process can be found here.

NEED OF STUDY
The Indian aged population is currently the
second largest in the world. The absolute number
of the over 60 population in India will increase from
76 million in 2001 to 137 million by 2021.From 5.4
percent in 1951, the proportion of 60+ people grew to
6.4 per cent in 1981 and is projected to be close to 8.1
percent in 2001. The decadal percent growth in the
elderly population for the period 1991-2001 would be
close to 40, more than double the rate of increase for
the general population2
Dizziness3 is one of the geriatric problems.
According to studies, thirty percent of older
population suffers with dizziness and this percentage
will increases at the age of 65 years. For physicians
dizziness became challenge as it is associated with
multiple causes.
According to National Institutes of Health 54% of
people experience feeling dizzy at least once during
life time.
Objective of study : The objective of the study
is to find the variation in dizziness using the exercise
protocol in the patients with dizziness.
Null Hypothesis : There will be no effect of
exercise protocol on reducing dizziness assessed by
using the Dizziness Handicap Inventory (DHI) .
Alternate Hypothesis :There will be significant
effect of reducing dizziness by using exercise
protocol assessed by using the Dizziness Handicap

241

Inventory(DHI)
Study design: Pilot study
Study area: Department of physiotherapy,
Dr.D.Y.Patil College of Physiotherapy, Pune, India.
Inclusion criteria:Age group is 18-65
Both Males and Females
Able to experiencing symptoms for longer period
of 3 months
Able to transfer from sitting to standing and
move independently
Able to tolerate the exercise.
Exclusive Criteria
loss of sensation
Spinal injuries and Perceptual disorders .
Patients with associated Neurologic disorders
Patients with musculoskeletal disorders

METHODOLOGY:
7 subjects were taken both males and females in
it mean age group is 53.2 and by using DHI scale all
the 7 patients pre score is taken i.e 50.80. The DHI
sub components like physical, emotional, functional
were assessed by using the statistical t-test. And the
Pre and Post values of DHI total score is assessed by
using the Wilcoxon signed ranks test.
All subjects were explained about the study.
Informed consent forms had sign. Subjects were
examined thoroughly with assessment format.
Assessment format is given in the annexure.
Patients had evaluated by Neurophysician,
and ENT Surgeon ,and   Dizziness handicap
inventory(DHI). Patient who had fulfill the  inclusion
criteria included in the study. Before the treatment
patient had an outcome measured with Dizziness
handicap inventory, and Hall pike dix test. After
that patient received design treatment protocol for
seven days. And after that all subject has to outcome
measurewith dizziness handicap inventory.
In the procedure Firstly the patient had assessed
the pre treatment score by using the DHI
Immediately exercise protocol designed on the
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Visual,Vestibular,Proprioceptive Components(Table
-4) are included in the exercises, this exercises
were given on daily basis to all the 7 subjects (as
shown in annexure) exercise protocol is given. After
completion of 7 days of treatment all the subjects
were post assessed by using the DHI score and it has
been noted .

DISCUSSION
According to Kerbs that the gaze stabilization
exercises are especially appropriate for the
patients with bilateral vestibular loss. According
to Shumway-cook etal10, That the most important
sensory trigger for the automatic postural responses
in somatosensory inputs and vestibular inputs play
an important role.Based on this above authors article
evidences in our exercise protocol also had included
the gaze exercises, and somato sensory exercise
exercises and also the strengthening exercises. In this
study it has observed that the pre treatment and post
treatment values of DHI for the subject 1 is 60 and
36. when compare to the other subjects It shows the
Subject 1 has practiced more times /day.

RESULTS
The mean value of the subject age group is 53.2
,(Table I) and the mean value of pre treatment and
posttreatment of Dizziness score by using the DHI
is 48.00 and 38.14 when this values are statistically
analyzed by using the Wilcoxon signed ranks test the

table value shows i.e T value is 2.7831 and p value is
0.018 . (Table -2)
Hence the subcomponents of DHI i.e physical,
emotional and functional when measured by using
the t-test the pre treatment values are 13.80, 12.20,14.20
and post treatment values are 16.00, 15.00 and 19.80
(Table-3).when this values were analysed by using
the statistical test t-test. By observing the difference
of mean values of DHI and DHI table value which
statistically Analyzed shows a significant difference.
Limitations of the study
1. Patients is not Co-operative.
2. Time duration is less .
3. Patient not attend continually for the total
duration of treatment.
4. Study is small and it is only pilot study
Table -1
Sl. No.

Age

Gender

Height
cm

Weight
(Kg)

1

47

M

158

82

2

52

M

160

83

3

58

M

162

80

4

51

M

158

76

5

56

F

156

79

6

53

F

154

78

7

57

M

163

76

Table 2: Patients with dizziness shown significant change in pre and post of DHI outcome measure.

Pre –Post
Score

N

Mean Rank

Sum of
Ranks

T-Value

p-Value

Result

Negative
Ranks

7

4.00

28

Z=2.371

0.018

Significant.

Positive
Ranks

0

0.00

0.00

Ties

0

Total

7
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Table -3:

DHI (Subscale)

Mean

N

Standard
Deviation

p-value

DHI (Pre)

42.80

7

4.030

0.016

DHI (Post)

50.00

7

4.050

Physical(Pre)

13.80

7

1.200

Physical(Post)

16.00

7

1.414

Emotional(Pre)

12.20

7

2.154

Emotional(Post)

15.00

7

2.683

Functional(Pre)

14.20

7

1.833

Functional (Post)

19.80

7

1.200

0.015

0.017

0.018

Table -4: Exercise Protocol for the Dizziness Patients.
Sl.no

Task

Repetition

Time

1

Striaght the head

3 times

30 seconds

2

Turn your head towards 60degrees right

3 times

30 seconds

3

Turn your head towards 60degrees left

3 times

30seconds

4

Close your eyes and imagine a blank back ground

1 time

30 seconds

5

Close your eyes busy back ground checker board

1 time

30 seconds

6

Single leg stance-right side

1 time

30 seconds

7

Single leg stance –left side

1 time

30 seconds

8

Heel and toe raises

1 time

30 seconds

9

Pertubation training

1 time

30 seconds

10

Hip marching

1 time

30 seconds

11

Lift up your right knee as high as comfortable.
(Lower your leg,
Alternate lifting your knees)

10 lifts each leg

30 seconds

12

Sit and straight your right knee

6 times

30second

CONCLUSION
The research pilot study was conducted to
investigate how exercise therapy  affects on dizziness
with diagnosed bppv patients ,the exercises was
designed based on the visual ,vestibular and
proprioceptive components, hence the result of the
study shows there is difference in reducing DHI score
(i.e 48.00 to 38.14), hence the null hypothesis was
rejected and alternate hypothesis was accepted.
Funding : Self Funding

Ethics Committee: Dr.D.Y.Patil Vidyapeeth,
Pune Approved
Conflict of Interest :None
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THE EFFECTIVENESS OF BOWEN TECHNIQUE AS AN ADJUNCT TO
CONVENTIONAL PHYSIOTHERAPY ON PAIN AND FUNCTIONAL
OUTCOMES IN SUBJECT WITH ACUTE TRAPEZITIS – A PILOT
STUDY
EFICIEN AăTERAPIEIăBOWENăCAăADJUVANTăÎNăFIZIOTERAPIAă
CONVEN IONAL ăAăDURERIIă IăFUNC IEI, LAăSUBIEC IIăCUă
TRAPEZIT ăACUT – STUDIU PILOT
Peeyoosha Nitsure1, Neha Kothari2
_____________________________________________________________________________________
Keywords: trapezitis, conventional physiotherapy,
Bowen technique

Cuvinte cheie: trapezit ,ă terapieă convențional ,ă
terapia Bowen

Abstract
Background. Trapezitis is an inflammation of
trapezius muscle that is commonly seen in clinical
practice. Various physiotherapy techniques have
shown to be effective in Trapezitis. Although the
Bowen technique is indicated in Trapezitis, there is
dearth in literature to confirm its effectiveness
through scientific studies.
Objective. To evaluatethe effect of Bowen
Technique as an adjunct to the conventional
physiotherapy treatment on Trapezitis in terms of
pain, disability and cervical range of motion.
Design. Pilot study
Participants. 15 participants both male and female
with Acute Trapezitis.
Intervention. Bowen technique given along with
Ultrasound, Trapezius stretching and neck
strengthening exercises.
Outcome measures. Visual Analogue scale, Neck
Disability Index, Cervical rotation Active Range of
Motion.
Results. The mean difference between pre and post
treatment values for VAS, NDI and cervical
rotation ROM was 5.25±1.40, 24.60±5.19 and
22±8.25. All outcome measures were statistically
significant (p<0.05) and showed improvement for
all the participants
Conclusion. Bowen technique is effective in
reducing pain, improving ROM and reducing neck
disability in patients with Acute Trapezitis.

Rezumat
Introducere. Trapezitaesteă oă inflamațieă aă
mu chiuluiă trapez,ă foarteă frecvent ă înă
clinic .Numeroase tehnici fizioterapeutice s-au
dovedit a fi eficiente în acest caz.Cuă toateă c ă
tehnica Bowen esteăindicat înătrapezit ,ănuăexist ă
studiiăcareăs ăîiăatesteăeficiența.ă
Obiective. EvaluareaăeficiențeiătehniciiăBowenăcaă
adjuvantă ală fizioterapieiă înă trapezit ,ă în ceea ce
prive teă dureera,ă disabilitateaă iă mobilitateaă
cervical .ă
Design. studiu pilot
Participan i. 15ă participanți,ă barbați iă femeiă cuă
trapezit ăacut .ă
Interven ie. TehnicaăBowenăal turiădeăultrasunet,ă
stretchingulă trapezuluiă iă exercițiiă deă tonifiereă aă
gâtului.
Mijloace ede evaluare. Scalaă Analogă Vizual ,ă
Neckă Disabilityă Index,ă mobilitateaă ă activ ă deă
rotațieăcervical .ă
Rezultate. Diferențaămedieădintreăvalorile pretest
iă posttestă pentreă VAS,ă NDIă iă rotațiaă cervical ă
activ ă aă fostă 5.25±1.40,ă 24.60±5.19ă iă 22±8.25.ă
Toate rezultatele au fost semnificative statistic
(p<0.05),ă
demonstrândă
îmbun t țireaă
parametrilorăevaluațiălaătoțiăpacienții.
Concluzii. Tehnicaă Bowenă esteă eficient ă înă
reducereaădurerii,ăcre tereaăamplitudiniiădeărotațieă
cervical ă iăreducereaădisabilit ții,ălaăsubiecțiiăcuă
trapezit .ă
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Introduction
The skeletal muscle is the single largest organ in human body. It accounts for nearly 50%
of the body weight. Any of these muscles may develop pain and dysfunction.[1] There are many
epidemiologic studies suggesting that myofascial pain syndrome is an important source of
musculoskeletal dysfunction.[2]The prevalence of this syndrome has increased dramatically in
recent years and is foremost among the causes of musculoskeletal pain.[2,3]The prevalence
varies from 21% of patients seen in a general orthopedic clinic to 30% of general medical clinic
patients. The regional pain prevalence is 85% to 90% of patients presenting to pain management
centre. Women and men are affected equally.[4]In modern society myofascial pain is a major
cause of morbidity. It may be present as a regional musculoskeletal pain, as neck or back
mimicking radiculopathy.[1]
The trapezius muscle is an inverted triangle starts at the base of the skull, spreads over
the shoulders and down to the mid back.[5] The trapezius muscle is divided into three areas
upper fibres, middle fibres, lower fibres.[5]It has several functions such as to move the
shoulder blade in toward the spine, to rotate the shoulder blade so that the top most
part of the upper arm faces up, to move the shoulder blade up and down, to bring the
head and neck in a backward direction, to rotate and side bend the neck, to assist in
breathing. Since the trapezius muscle works to move the neck in several directions ,its
degree of tightness or looseness affects neck flexibility.[6]
Trapezitis is defined as inflammation of Trapezius muscle which involves myofascial
pain syndrome.[7,8]The upper trapezius muscle is designated as postural muscle and it is
highly susceptible to overuse. The pain is present even during rest and is aggravated by
activity; it may be referred to another area from the site of primary inflammation[7].
Myofascial trigger point is a hyperirritable spot found within the taut band of
skeletal muscle. In the modern computerised world we are facing more frequent
musculoskeletal problems like trapezitis, joint pain , and other neck related conditions[9].
Passive range of motion may be painful and restricted due to pain and protective
spasm in antagonist groups of muscles.[7] The excessive physical strain may cause
microtrauma in connective tissues. The principle muscle to carry a load is the trapezius. Any
position which places trapezius in a shortened state for a period without rest mayshorten
the fibres and lead to dysfunction and restricted movements of neck.[10]Recent studies
have hypothesized that pathogenesis of trapezitis results from the overloading and injury
of muscle tissue, leading to involuntary shortening of localized fibres. The areas of
stressed soft tissue receive less oxygen, glucose and nutrients and subsequently
accumulates high levels of metabolic waste products. The end result of this cascade of
events is the creation of altered tissue status, pain and the development of Trigger
points.[7]
Various physiotherapy techniques shown to be effective in trapezitis like rest, heat, UltraSound[10], MWD[10], TENS[10],spray and stretch[10], and post- isometric relaxationmanual
therapy like MFR[11],MET[12], positional release are also effectivein treatment of trapezius
spasm. Treatment of trapezitis requires a multifaceted approach. In the short term, the aim is to
abolish the taut bands, trigger points and tender points forpain relief. In the long term, flexibility
has to be restored to the muscle so as to reduce the recurrence rate.[1]
Therapeutic ultrasound treatment is one of the most important physical therapy
treatment modality in myofascial trigger points treatment is used for heating deep tissues.
It is a non-invasive method which consists of piezoelectric crystals that convert the
electrical energy to mechanical oscillation energy using high-frequency alternating current.
US increases local metabolism, circulation, regeneration and extensibility of connective tissue
with its assuming thermal and mechanical effects.[13]
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Bowen Technique
There is one more proposed soft tissue technique named as Bowen Technique that is
indicated in the myofascial pain but there is a paucity of literature proving its effectiveness.
The Bowen Technique is a dynamic system of muscle and connective tissue therapy that
was developed by the late Tom Bowen in Geelong, Australia in the year of 1950. It utilizes
subtle inputs to the body (known as moves), stimulating the body to heal itself, often
profoundly.[8]A typical Bowen technique session lasts from 15-45 min it consists of several sets
of moves. The Bowen moves are gentle but purposeful.[8] When executing a Bowen Move away
fromătheăpatient’săbodyăweăgenerallyăuseătheăthumb,ăwhileăexecutingăaămoveătowardătheăpatient’să
body, we generally use two fingers. The technique can be used on the origin or the insertion of a
muscle, the belly of the muscle itself. There is both a physical action and an energetic action.[9]
It can provide relief for many types of injuries and other health problems, both acute and
chronic, and it does so holistically, via the body's innate healing mechanisms. It has been
recommended in many conditions like whiplash, cervical and back pain, herniated disc,
headache, tennis elbow, hamstring tightness, frozen shoulder and TMJ dysfunction.[8]Therefore,
the purpose of the study is to study the effect of Bowen Technique on trapezitis.
Material and methods
This study was a pilot study and received ethical approval from the Institutional Ethical
Review Board KLE University Belgaum, Karnataka, India. The 15 participants were recruited
from Tertiary Care Hospital at Belagavi city. All participants gave informed consent to
participants in the study.
Inclusion Criteria were: Both male and female subjects clinically diagnosed with Acute
Trapezitis within age group of 20-45years and those willing to participate. The exclusion Criteria
for the study were Traumatic Neck Injury, Fracture of cervical vertebra, Cervical Spinal Cord
Compromise, CervicalRadiculopathy, Spondylolisthesis of the cervical spine.
Outcome measures were:
 Visual Analogue Scale (VAS)
 Cervical Rotation Range of Motion (CROM)
 Neck Disability Index (NDI)
Visual analogue scale:Pain intensity was evaluated by means of VAS, a line of 10 cm ranging
from 0 cm to 10 cm was drawn, where the subjects has to mark a point according to their pain
level, where 0 represents No Pain and 10 represents Unbearable Pain.[14]
Cervical range of motion:The universal goniometer was used to measure the cervical rotation
range of motion of opposite side. [15] The Values were noted in Degrees
Neck disability index: Theă participant’să functională statusă isă assessedă byă meansă ofă theă Vernonă
Neck Disability Index (NDI). It is a 10-item questionnaire .The score of each item lies between 0
(no pain or limitation in activities) and 5 (as much pain as possible or maximal limitation). Total
scores range between 0 and 50 points. [16]
Procedure
Before the intervention the pain intensity was documented on visual analogue scale (VAS)
then Cervical Range of Motion (CROM) was measured. Neck Disability Index questionnaire
(NDI) were provided to the subject. The questions on the scale were explained in detail and the
subjects were then asked to choose the most appropriate alternative.
The participants received the following interventions.
1. Therapeutic ultrasound :- U/S head size- 1cm, mode- continuous , Intensity- variable
according to pain threshold but within 1.5 watts/cm2, Range- 0.1 to 1.5 watts/ cm2,
Treatment time- 5 mins and patient position- sitting[13] and
2. Trapezius stretching advised as home exercise (5 sec hold for 5 repetitions)
3. The conventional treatment was given for five sessions every day.
7
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Bowen technique was given in the following steps:
1) The patient position was prone lying with small pillow for neck support.
2) Place the thumb on the affected side muscle.
3) Hook the thumb on the lateral edge of the muscle to form pressure against the muscle.
4) Create a slight pause as the nervous system registers a tension.
5) As the thumb begins to flatten in a medial direction, the muscle will pluck or plop or respond
in some manner.
6) Carry the skin and challenge the muscle first with the thumbs followed by the fingers.
7) The hands are place with an inch of space between the thumbs and fingers so that the hands
can play the muscles simultaneously.[8]
Treatment time - 20mins alternate day (3sessions)
Statistical Analysis
The results of statistical analysis were expressed as mean ± SD (Standard deviations).
The paired t test was used to calculate the pre and post differences between the outcome
variables. The significance level of p value less than 0.05 was used for all comparisons. All
analysis was performed using GraphPad InStat 3 software.
Results
The age of the participants choose for study was between 20 years and 45 years. The
average age of participants was 27.8±6.3 years. There were total of 15 participants in study. (7
males, 8 females) The mean Body Mass Index score was 26.03±3.67kg/mt2.
The mean VAS score for pre intervention was 8.40±1.04 and the post intervention score
was 3.15±0.87. The t value was 16.65 with p value of <0.0001 which was statistically
significant. (Graph 1) Decrease in scores indicate better outcome.
The mean pre intervention score for cervical rotation range of motion (CROM) was
15.10±6.71 whereas post intervention score was 39.70±4.01. The t value was 18.62 and p value
was < 0.0001 which showed to be statistically significant. (Graph 2) The increase in Scores
indicate better outcome.
The mean neck disability index (NDI) values for pre intervention were 28.80±7.55 while
post intervention mean value was 6.80±2.70. When comparison of pre and post intervention
values was done the t score was 11.91 and p value was<0.0001 which can be inferred as
statistically significant. (Graph 3) The decrease in scores indicate better outcome.
Hence, it can be inferred by the Table 1 that Bowen technique along with the
conventional physiotherapy was effective for improving all the outcome measures.
TABLE 1: Comparison of VAS, CROM and NDI
Outcome Measures

Visual Analogue Scale
C-ROM*(rotation to nonaffected side)
Neck Disability Index

Pretreatment

Posttreatment

Mean
Difference

Mean ± SD

Mean± SD

Mean ±SD

8.40 ± 1.04
15.10 ± 6.71

3.15 ± 0.87
39.70 ± 4.01

28.80 ±7.55

6.80 ±2.70

*C-ROM – Cervical Range of Motion ; +: Statisticallly Significant

8

5.25 ± 1.40
24.60 ± 5.90

t
Value
16.65
18.62

p
Value
0.0001+
0.0001+

24.85 ± 1.84

11.91

0.0001+
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GRAPH 1 Comparison of pre and post intervantion value of visual
analogue scale
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GRAPH 2 Comparison of pre and post intervantion value of cervical
rotation range of motion
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GRAPH 3 Comparison of pre and post intervantion value of neck
disability index

Discussion
The present study is the first pilot study to find the effectiveness of Bowen technique on
pain and functional outcome in subject with Trapezitis.
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The outcome measures of this study were VAS, CROM and NDI all showed
improvements in all measure after treatment when compare to before treatment values. None of
the participants reported aggregates in symptoms.
Bowen therapy was originally developed by an Australian, Mr Tom Bowen 1970. It is a
gentle and relaxing cross fibre movements approach to release tension in fascia and
musculoskeletal system to promote the flow of blood and lymph and there by assist the body to
restore structural integrity and optimal function.
Bowen technique shows significant reduction in pain, improvement in CROM and neck
disability. This effect can be attributed to the fact that Bowen therapy works through muscle
reflexes to alert the central nervous system to release tension in areas that are holding more
tension and tone in order to restore a proper resting muscle tone. There are responses triggered
by such simple process and then end results is a lessening of pain and tension cycles and return
to more optimal function. Fascia has a ubiquitous distribution that permeates the human body,
forming a continuous matrix of structural support, serving different functions. [17]
A randomized control study done by Michelle Marr et al in 2010 on the effects of Bowen
on hamstring flexibility revealed significant within-subject and between-subject differences for
the Bowen group. There was significant improvement in flexibility levels observeover one week.
No significant change over time was noted for the control group. [18]
A study was done by B.Carter et al to evaluate the effectiveness of Bowen Technique in
the management of frozen shoulder in terms of their pain, functional ability and well-being and
concluded that there was improvement in shoulder mobility and associated function for all
participants and Bowen Technique demonstrated an improvement for participants, even those
with a very longstanding history of frozen shoulder. [19]
The present study showed significant improvement in VAS, CROM and NDI as
compared with previous study it is also showing positive results.
The thermal effect of ultrasound upon tissue; include increased blood flow, reduction in
muscle spasm, increased extensibility of collagen fibres and pro inflammatory response may also
help improve condition all participants received conventional therapy ; thus , it may be difficult
to separate additive effect of Bowen technique on Trapezitis. Hence future trial
are recommended.
Limitations
The limitations of the present study were it was single centric and single group clinical
trial. The sample size was small. The future scope of the study is that it can be done with larger
sample size with long term follow up.
Conclusion
Based on the results of present study, it can be concluded that Bowen technique can be
used as an effective adjunct to the conventional physiotherapy treatment in subjects with Acute
Trapezitis. However, it is suggested that in future more Randomized clinical or controlled trials
need to be done to confirm effectiveness of Bowen Technique as an independent therapy.
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A COMPARATIVE STUDY ON THE EFFECTIVENESS OF CORE
STABILITY EXERCISE AND PELVIC PROPRIOCEPTIVE
NEUROMUSCULAR FACILITATION ON BALANCE, MOTOR
RECOVERY AND FUNCTION IN HEMIPARETIC PATIENTS:
A RANDOMIZED CLINICAL TRIAL
STUDIU COMPARATIV PRIVIND EFICIEN AăEXERCI IILORăDEă
STABILITATEăPOSTURAL ă IăFACILITAREăNEUROMUSCULAR ă
PROPRIOCEPTIV ăPELVIN ăASUPRA ECHILIBRULUI, A
RECUPER RIIăMOTORIIă IăFUNC IEI, LAăPACIEN IIăCUă
HEMIPAREZ : STUDIU CLINIC RANDOMIZAT
Jeba Chitra1, Rishabh Sharan2

_____________________________________________________________________________________
Keywords: core stability exercise, pelvic proprioceptive
neuromuscular facilitation, balance, motor recovery,
function

Cuvinte cheie: exercițiiă posturale,ă facilitareă
neuromuscular ă proprioceptiv ă pelvin ,ă echilibru,ă
recuperare motorie, funcție

Abstract
Introduction. Development of good trunk stability to
promote balance to perform activities is often neglected
in stroke-rehabilitation. Evidence state that core stability
exercise and Pelvic Proprioceptive Neuromuscular
Facilitation(PNF) are effective in improving balance and
gait function in hemiparetic patients. Objective. The aim
is to evaluate the comparative effectiveness of core
stability exercise and Pelvic PNF on balance, motor
recovery and function in hemiparetic patients.
Procedure. 30 post-stroke subjects diagnosed with first
unilateral stroke with onset less than 6 months were
randomized into Core Stability Exercise Group(A) and
Pelvic-PNF Group(B), and underwent 45minutes training
along with conventional therapy per day, 3days/week, for
4weeks. All subjects were evaluated for Berg Balance
Scale(BBS), Motor Assessment Scale(MAS), and
Functional Independence Measure Scale(FIMS) pre and
post intervention. Results. Following intervention, Pelvic
PNF showed more statistical significant improvement in
FIMS than Core Stability Exercise. However no
statistical difference was observed in terms of balance
and motor recovery between the groups. Conclusion.
Focus on trunk control training should also be used
initially in stroke-rehabilitation which is an effective way
to improve balance, motor recovery and function. Core
stability exercise and Pelvic PNF are equally effective in
improving balance and motor recovery whereas; Pelvic
PNF is more efficient compared to core stability exercise
to improve function.

Rezumat
Introducere. Cre terereaăstabilit țiiătrunchiuluiăpentruă
obținereaă echilibruluiă înă vedereaă desf ur riiă
activit țilorăcotidiene,ăesteăadeseaăneglijat ălaăpaciențiiă
cuă hemiplegie.ă Studiileă demonstreaz ă c ă exercițiileă
pentru
stabilitatea
trunchiuluiă
iă facilitareaă
neuroproprioceptiv ă pelvin ă suntă eficienteă înă
îmbun t țireaă echilibruluiă iă aă mersului,ă laă pacientulă
hemiplegic. Obiective. Scopul este de a evalua
eficiențaă exercițiiloră posturaleă iă aă FNPă pelvină înă
îmbun t țireaăechilibrului,ăfuncțieiămotoriiă iămersuluiă
la pacientul hemiplegic. Procedur . 30ă paciențiă postă
AVC,ă cuă maiă ă puțină deă 6ă luniă deă laă instalare,ă au fost
împ rțițiă înă grupulă careă urmeaz ă exercițiiă pentruă
postur ă (grupA)ă iă grupulă careă practic ă FNPă pelvină
(grup B). Ambele grupe mai fac 45 minute de
fizioterapieă convențional ă deă 3ă ori/zi,ă 4ă s pt mâni.ă
Pentru evaluare s-a flosit scala Berg (BBS), Motor
Assessmentă Scale(MAS),ă iă Functională Independenceă
Measureă Scaleă (FIMS)ă preă andă postă intervenție.ă
Rezultate. Dup ă intervenție,ă s-a constatat o
îmbun t țireă semnificativ ă aă funcțieiă laă grupuulă FNPă
pelvin, comparative cu grupul A. Nu s-au obdervat
diferențeăsemnificativeăînăceeaăceăprive teăechilibrulă iă
recuperarea motorie. Concluzii. Inițial,ăînătratamentăseă
va pune accent pe stabilitateaătrunchiului,ă eficient ăînă
recuperareaă motorie,ă aă echilibruluiă iă mersului.ăă
Exercițiileă posturaleă iă FNPă pelvină suntă eficienteă înă
egal ă m sur ă înă îmbun t țireaă echilibruluiă iă
recuperareaă motorie.ă FNPă pelvină esteă totu iă maiă
eficient în recuperarea funcției.
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Introduction
Stroke is a global health problem that is the second commonest cause of death and fourth
leading cause of disability worldwide.[1]Stroke or brain attack is a sudden loss of neurological
functionăcausedăbyăanăinterruptionăofătheăbloodăflowătoătheăbrain.[2]ăWHOădefinesăStrokeăasă‘Theă
rapid development of clinical signs and symptoms of a focal neurological disturbance lasting
moreăthană24ăhoursăorăleadingătoădeathăwithănoăapparentăcauseăotherăthanăvascularăorigin’.[1]
The Global estimate of Stroke was 400-800 per 100,000 every year with mortality of5.7
million; approximately 16 million cases of acute strokes every year and about28,500,000
Disability Adjusted Life-Year. The prevalence of Stroke in India was 90-222 per 1,00,000 with
mortality of1,02,620 million and approximately 1.44-1.64 million cases of acute stroke added
every year and 6,398,000 Disability Adjusted Life-Year. Overall in India, the adjusted annual
incidence (per 1,00,000 persons) of stroke is 124 in rural area and 145 in urban area. 3 In
developed countries, Stroke is the first leading cause for disability and 15% - 30% being
permanently disabled. It is also a leading cause of functional impairments, with 20% of survivors
requiring institutional care after 3 months. Stroke is a life-changing event that affects not only
theăpersonăwhoămayăbeădisabled,ăbutătheirăfamilyăandăcaregiver’sălife.[1]
The most common clinical symptom of stroke is motor weakness (hemiparesis), or
paralysis (hemiplegia) with loss of balance or coordination, leading to difficulty in
walking.[1,2,3] Impaired postural control is a key characteristic of the mobility problems in
stroke patients. It is caused by a complex interplay of motor, sensory and cognitive
impairments.[4]Many hemiplegic patients with stroke shift their center of gravity (COG) to the
unaffected side when maintaining a quiet stance and show left-right asymmetry in motor
function; with decreased balance ability.[5]Good trunk stability is an essential component for
balance and the use of extremities while performing daily functional activities with higher level
tasks.[6]
Motor recovery is regaining the previously lost motor function seen in the form of
improvement in the motor performance or activities in CVA patients. It occurs predominantly in
the earlier months following stroke, although some patients may show considerable recovery in
later phases. The most important predictor for motor recovery is the initial grade of paresis.
While some patients may show complete recovery, in others the degree of paresis may
not change at all. It is difficult to determine a precise time window for motor recovery in
individual patients.[7]
Functional recovery is improvement observed in the activities of daily living which may
be influenced by a range of biological and environmental factors, and recoveries profiles are
characterized by a high inter individual variability. A recent critical review indicated that several
clinical and demographic variables may be valid predictors of general functional recovery. This
includes neurological factors such as consciousness at onset, disorientation, sitting balance, and
severity of motor deficits.[7] Only 12% of the patients with stroke are independent in basic
activities of daily living (ADL) at the end of the first week.[8]
Core muscles serve as a muscular corset that works as a unit to stabilize the body and
spine,ăwithăorăwithoutălimbămovementsăreferredăasătheă“powerhouse”,ătheăfoundationăorăengineă
of all limb movement.[9] It enhances proper load balance within the spine, pelvis, and kinetic
chain.[10]The patients with stroke need to rebuild core stability in order to attain proper postures
of the lumbar and pelvic regions during activities.[11] Recent studies suggest that the core
stability exercises are effective in improving themuscle activity of the lower trunk thereby
enhancing trunk control, balance and gait functions in stroke patients.[12,13]
Proprioceptive Neuromuscular Facilitation (PNF) is a method to facilitate or increase the
reactions of neuromuscular mechanisms through proprioceptive stimuli.[14] PNF is a therapeutic
exercise for stroke to stretch and strengthen the muscles, and train them in functional activities. It
is frequently used as an alternative to progressive resistance exercises in order to avoid injury in
13
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stroke patients.[15] As pelvis is the "key point of control" for maintaining a gait pattern, hence
techniques designed to affect the pelvis are commonly used among PNF techniques.[16,17,18]
Post stroke rehabilitation mainly emphasizes to restore the arm function and
independence in gait and to some extent the focus on development of good trunk stability to
promote balance to perform activities of daily living is neglected in the stroke-rehabilitation.[6]
Evidence state that core stability exercises and Pelvic PNF are effective in improving
balance and gait function in hemiparetic patients. However, there are no studies that have
evaluated the effect of these exercises in terms of motor recovery and functional outcome
measures. Hence this study is undertaken to compare the effectiveness of core stability exercise
and Pelvic PNFon balance, motor recovery and function in hemiparetic patients.
Methods
Participants
Prior to the commencement of the study, approval was obtained from the Ethical
Committee of the Institution Review Board. 52 post-stroke subjects from Secondary and Tertiary
Care Hospitals in Belagavi were screened for the study. 30 patients were recruited based on the
inclusion and exclusion criteria. Patients should also be willing to receive intervention for a
minimum of 12 sessions for 4 weeks duration. The participants were briefed about the nature of
the study and informed consent was taken.The participants were randomized into two groups:
Group A (n=15) where core stability exercise was given and group B (n=15) Pelvic PNF, using
the lottery method.The inclusion criteria included participants diagnosed with first unilateral
stroke with onset less than 6 months, age between 45 to 70 years,able to ambulate 10 meters with
or without walking aids, Mini-Mental State Examination score greater than 24/30.The exclusion
criteria were neurological disease affecting balance other than a stroke, such as cerebellar
disease,ă Parkinson’să diseaseă and/or a vestibular lesion. Recent surgeries of abdomen & pelvis
fracture less than 6 months,medically unstable, musculoskeletaldisorders such as low backache,
arthritis or degenerative diseases of the lower limbs affecting motor performance.
Outcome Measures
The outcome measures of Berg Balance Scale (BBS), Motor Assessment Scale (MAS),
and Functional Independence Measure Scale (FIMS) was collected pre and post 4 weeks.
Berg Balance scale: The scale is a 5-point ordinal scale to assess balance, ranging from 0
to 4 with higher scores given on the basis of speed, stability or degree of assistance required for
completion of the task. The task scores are summed to give a total score out of a possible 56
points with higher scores representing better balance. The BBS is psychometrically sound
measure of balance impairment for use in post stroke assessment.[19]
Motor Assessment Scale:The test is designed to assess the motor recovery and return of
function following a stroke or other neurological impairment. Each item is scored on a scale
ranging from 0 to 6 pertaining to upper extremity motor recovery, balance, and function. Higher
the score higher will be the functioning of the patient on the affected side. [20]
Functional Independence Measure Scale:The 18 itemsă onă theă FIMă assessă theă patient’să
degree of independence in function. Thirteen items define disability in motor functions and five
define disability in cognitive functions. Each item is rated on a 7-point scale, with 1 = total assist
(<25% independence) and 7 = complete independence (100% independence). Ratings are added
to all the items and are used to determine the degree of help the patient needs to carry out basic,
routine daily tasks.[21]
Intervention
Both the groups participated in 30 minutes of conventional therapy and 30 minutes of
core stability exercise or Pelvic PNF. Conventional therapy included stretching and
strengthening exercises for upper and lower extremities, techniques to normalize tone and weight
14
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bearing exercises, active functional training for postural and functional control.[2]Group A
received core stabilization exercises where participants were taught to contract multifidus and
transverse abdominus before the commencement of exercise, which was expected to be in a
contracted state during the exercise program..The exercises included curl-ups with straight
reaching, curl-ups with diagonal reaching, bridging, bridging with legs crossed, bridging with
one leg, bird dog exercise, and side bridging.[12,13] Group B received Pelvic PNF which
included 10 minutes each of rhythmic initiation, slow reversal, and agonistic reversals applied to
the pelvic region. The procedures were done to facilitate anterior elevation and posterior
depression of pelvic movement in a side-lying position which allows free motion of the pelvis.
The element of PNF such as manual contact, stretch, resistance, and verbal cuing was
incorporated into the treatment session. Stretch was applied immediately and gently after the
target muscle had been fully lengthened by relaxing the muscle before the subject started to
move. For anterior elevation the contra lateral internal and external oblique abdominal muscle
and for posterior depression internal and external oblique abdominal muscle was stretched.
[16,17,18]
Results
The primary data of the study was analyzed in terms of improvement in the scores of
BBS, MAS and FIMS after four weeks of intervention program. Intra and inter group differences
were compared so as to evaluate the effectiveness of the two treatment techniques under
consideration in the present study. Statistical analysis was done using the statistical software
SPSS version 21.0. Demographic data was analyzed using paired - t test for age, Body Mass
Index (BMI) and duration of stroke and chi square test for gender and affected side distribution.
For the outcome measures paired - t test was used with p value less than 0.05 (p<0.05) as
statistical significance. Demographic characteristics of both the groups are shown in Table 1.
The pre-test mean in BBS of group A was 20.87 ± 6.19 and post-test was 29.40 ± 7.58
with a difference of 8.53 ± 5.58 which was statistically significant(p=0.00001). The pre-test
mean of group B was 27.80 ± 9.24 and post-test was 37.87 ± 7.68 with a difference of 10.07 ±
5.23 which was statistically significant (p=0.00001). The group A showed better improvement
compared to group B which was not statistically significant (p=0.4439).
The pre-test mean in MAS of group A was 25.53 ± 5.60 and post-test was 40.67 ± 7.49
with a difference of 15.13 ± 4.94 which was statistically significant(p=0.00001). The pre-test
mean of group B was 25.53 ± 3.96 and post-test was 43.20 ± 3.65 with a difference of 17.87 ±
3.60 which was statistically significant (p=0.00001). Between the groups, the score was not
statistically significant (p=0.0944) but group B showed better improvement compared to group
A.
The pre-test mean in FIMS of group A was 80.67 ± 10.69 and post-test was 101.87±
15.97 with a difference of and 21.20 ± 9.80 which was statistically significant (p=0.00001). The
pre-test mean of group B was 84.07 ± 13.40 and post-test was 112 ± 7.5 with a difference of
27.93 ± 8.14 which was statistically significant (p=0.00001). The group B showed better
improvement compared to group A which was statistically significant (p=0.05). (Table 2)
TABLE 1 : Demographic characteristics of both the groups.
Demographic Data
Group A
Group B
p-Value
Age (years)
52.07±5.98
55.27±8.25
0.2341
BMI
26.01±4.6
24.77±4.43
0.4571
Duration of stroke (months)
1.20±1.72
2.67±2.53
0.0736
Gender: Male/ Female
13/2
12/3
0.6242
Side affected: right/left
9/6
11/4
0.4397
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TABLE 2: Intra and Inter values of Outcome Measures
of both the groups (*p<0.05, paired t test)
VALUES
OUTCOME
MEASURES

MAS
( Motor
Assessment
Scale)

BBS
(Berg
Balance
Scale)
FIMS
(Functional
Independenc
e Measure
Scale)

t
VAL
UE

p
VAL
UE
0.910
9

0.034
4

GROU
PA

GRO
UP B

25.53 ±
5.6

25.53
± 3.96

POST

40.67 ±
7.49

43.2 ±
3.65

PRE

20.87 ±
6.19

27.8 ±
9.24

POST

29.4 ±
7.58

37.87
± 7.68

PRE

80.67 ±
10.69

84.07
± 13.4

0.112
9
1.177
7
2.414
1
3.039
6
0.768

POST

101.87±
15.97

112 ±
7.5

2.224

PRE

DIFFERENCE IN VALUES

0.248
8
0.022
6
0.005
1
0.448
9

PERECENTAG
E OF CHANGE

GRO
UP B

t
VAL
UE

p
VAL
UE

GRO
UP A
(p
VALU
E)

GRO
UP B
(p
VALU
E)

15.1
3±
4.94

17.87
± 3.6

1.731
2

0.094
4

59.27
%
(0.000
01*)

70.53
%
(0.000
01*)

8.53
±
5.58

10.07
± 5.23

0.776
6

0.443
9

40.89
%
(0.000
01*)

36.21
%
(0.000
01*)

21.2
± 9.8

27.93
± 8.14

2.049
4

0.05

26.28
%
(0.000
01*)

33.23
%
(0.000
01*)

GR
OUP
A

Discussion
The Randomized Clinical Trial was conducted to compare the effectiveness of core
stability exercise and Pelvic PNF on balance, motor recovery and function in hemiparetic stroke
patients. All the subjects showed no statistical difference in age, gender, BMI, and side affected
in both the groups which represent homogeneity of the patients.
The study showed significant improvement in pre and post-intervention score of the core
stability exercise and Pelvic PNF when evaluated by BBS. However between the groups the
score was not statistically significant and core stability exercise showed better improvement
compared to Pelvic PNF. Core training apparently improved the balance of the lumbo-pelvic-hip
complex, corrected postural alignments, therefore it could have led to a gradual improvement in
balance in the BBS. Core stability exercises lead to stabilization of the trunk by strengthening the
lumbar musculature and improving trunk control which resulted in correction of the shift of
COG from the unaffected side back to the center. In a pilot study conducted to investigate the
effect of core exercises on balance and selective trunk movement in hemiplegics, a significant
improvement in sitting balance was noted on trunk performance.[22] As stated in the literature,
Pelvic PNF not only exercises the pelvis motion and stability but also facilitates trunk motion
and stability.PNF might have improved the flexibility, muscle strength, neural control, and
proprioception contributing to a better postural control and dynamic stability.[14]
There was significant improvement in pre and post-intervention score of the core stability
exercise and Pelvic PNF when evaluated by MAS to measure the motor recovery. However no
significant difference was observed between the groups but Pelvic PNFshowed better
improvement compared to core stability exercise.The improvement shown in the Pelvic PNF
group was because of focus of this approach on upgrading of the lost motor capacities. It could
also have led to the facilitation of trunk control by the application of stretch, use of particular
movement patterns and use of maximal resistance in order to induce irradiation indirectly to
upper trunk & cervical areas. This may be the reason for the improvement in the level of motor
recovery. Kabat reported that a greater motor response can be attained when facilitating
techniques are employed in addition to resistance which could have lead to an improved motor
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recovery in our study.[14,16] The improvement in the motor performance in core stability
exercise could be due to the repeated contraction of the core muscles of the spine thereby
increasing strength and stability of trunk. This might have lead to plasticity of the sensorimotor
regions of the central nervous system. Similar results were shown by a study to verify the effects
of a 4-week core stability-enhancing exercise where core control ability was evaluated using TIS
and surface electromyography. Significant difference was found in the TIS score and increased
activation of the core muscles of patients with hemiplegia was recorded on surface
electromyography.[13]
Both the techniquescore stability exercise and Pelvic PNF showed significant
improvement in pre and post intervention scores in the function when evaluated by of FIMS.
Pelvic PNF may possibly improve functional independency through increased emphasis on
symmetry between the affected and non affected side and induces patients to use the affected
extremities voluntarily. The improved balance had aided in functional recovery and decrease
dependency in ADLs.The Pelvic PNF resulted in more significant improvement and was
effective in improving function than core stability exercise. The techniques used were Repeated
Stretch technique which helps to strengthen trunk muscles. Reversal of Antagonist technique
trains coordination and can prevent or reduce fatigue of the working muscles and Rhythmic
Stabilization technique applied to lower trunk and pelvic stability which might have helped in
improving the control of the pelvis. As pelvic motion and stability is required for proper function
of the trunk and lower extremities during different activities. The Pelvic elevation patterns
facilitate stepping or leg lifting motions and pelvic depression patterns facilitate weight bearing
motions of the leg which are prerequisites for normal function.[14] Trunk control is the ability of
the core muscles to maintain an upright posture, regulate weight shifts and perform selective
movements.[4] The techniques used in core stability exercise might have helped to improve
function by maintaining selective movement control which is altered in patients with stroke due
to the order of muscle movement. This results in malfunctioning movement pattern with
increased energy expenditure. The limitation of the study was that a long term follow up could
not be assessed.
Conclusion
Instead of concentrating only on the limbs, focus on trunk control training should also be
used initially in stroke-rehabilitation that is an effective way to improve balance, motor recovery
and function. Core stability exercise and Pelvic PNF are equally effective in improving balance
and motor recovery whereas; Pelvic PNF is more efficient compared to core stability exercise to
improve function.
Future scope
Multicentre trials with long-term follow-up can be carried out to check the carry over
effect. Outcome measure to evaluate quality of life can be considered.
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A SYSTEMATIC REVIEW ON BEHAVIORAL AND PHYSICAL
TREATMENT APPROACHES FOR MANAGEMENT OF MIGRAINE
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COMPORTAMENTALEă IăPSIHICEăPENTRU MANAGEMENTUL
MIGRENEI
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Abstract
Introduction. Migraine is a common episodic
headache syndrome with an estimated prevalence of
11% in adult population worldwide. Migraine is
usually managed by medications although some
patients have contradiction or suffer from side effects
associated
with
certain
medications.Therefore
establishing non pharmacological neuromodulatory
approach as an alternative treatment option shall be
highly solicited.
Objective.The objective of this study is to
systematically review experimental studies, preferably
randomized controlled trials on Non Pharmacological
management of migraine.
Methods.Comprehensive Computerized search was
done. Review was performed according to the
Preferred Reporting items for systematic review and
Meta Analysis (PRISMA).
Results.Results suggest that treatments like Behavioral
therapy, Biofeedback, Transcranial Direct Current
Stimulation (TDCS) as well as exercises and diet
restriction are effective tools in the management of
migraine and other associated symptoms.
Conclusion.Non Pharmacological Techniques can be a
safer alternative in Management of migraine and
related symptoms.
Abbreviations-TDCS-Transcranial Direct Current
Stimulation, CSD-Cortical Spreading Depression,
PRISMA-Preferred Reporting items for systematic
review and Meta Analysis, ICHD-International
Classification of Headache Disorders, MIDASMigraine Disability Assessment, MADR
SMontgomery Asberg Depression Scale, EEGElectroencephalogram

Rezumat
Introducere .Migrena este un sindrom comun de durere
deă capă cuă oă prevalenț ă estimat ă deă 11șă înă populațiaă
lumii.ă Migrenaă seă trateaz ă deă obiceiă cu medicație,ă cuă
toateă c ă uniiă paciențiă auă contraindicațiiă sauă sufer ă deă
efecte secundare associate cu unele medicamente. De
aceea,ă stabilireaă uneiă abord riă nemedicamentoase,ă
neuromodulatorii, ca tratament alternativ, este foarte
binevenit .ă

Obiective. Obiectivul acestui studiu este de a
recenza sistematic studii experimentale, de preferat
randomizate,
privind
managementul
nonfarmacologic al migrenei.
Metode. S-a efectuat o cercetare comprehensiv
computerizat .ă Recenziaă s-a realizat în conform
itemilor de RaportareăPreferențial ăpentruăstudiiădeă
recenzieă iăMeta-analiz ă(PRISMA).
Rezultate. Rezultateleă indic ă faptulă c ă tratamenteă
precumă terapiaă comoprtamental ,ă biofeedback,
stimulare cu curent directă transcranial,ă precumă iă
exercițiileă iă dietaă restrictiv ă suntă eficienteă înă
managementulămigreneiă iăsimptomelorăasociate.
Concluzie.Tehnicile nonfarmacologice pot fi o
alternativeă sigur ă înă managementulă migreneiă iă
simptomelor associate.
Abrevieri-TDCS-Transcranial
Direct
Current
Stimulation, CSD-Cortical Spreading Depression,
PRISMA-Preferred Reporting items for systematic
review and Meta Analysis, ICHD-International
Classification of Headache Disorders, MIDAS-Migraine
Disability Assessment, MADR S-Montgomery Asberg
Depression Scale, EEG-Electroencephalogram
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Introduction
Migraine is a common episodic headache syndrome significantly affecting quality of life
with estimated prevalence in 11% adult population across the globe.[1] Migraine interferes in
manyă facetsă ofă people’să dailyă lifeă includingă employmentă commitment and their ability to look
after their families resulting in reduced quality of life.[2]Migraine is very common, highly
disabling and extremely costly. The World Health Organization ranks migraine among the top
twenty causes of disability worldwide.[3] In the global burden of disease survey 2010, it was
ranked as the third most prevalent disorder and 7th highest specific cause of disability
worldwide.[22] The symptoms of migraine arise from a combination of vascular and
neurological events occurring in the cranial meninges and therefore, this disorder is often
described as being of neurovascular origin. During attacks of classic migraine, regional cerebral
blood flow shows a mild cortical hypo-perfusion that begins in the visual cortex and spreads
forward at a rate of 2 to 3 mm per min.[4] Cortical spreading depression (CSD) is an intense
wave that propagates across the cerebral cortex at a rate of 2-5 mm per minute and lasting for 15
to 30 minutes which causes disruption of ionic gradients followed by a period of suppressed
neural activity.[5,6]
Both the migraine aura and CSD propagate along the cortical surface. CSD is one of the
most significant mechanism underlying migraine owing to the characteristic spread and sequence
of each symptom as reported by migraine patients. [7] CSD triggers the trigeminovascular
system, which in turn releases nitric oxide and calcitonin gene related peptide thus inducing
vasodilatation and perivascular nerve activity.[8]The pain of migraine is invariably accompanied
by features like nausea,vomiting,photophobia,phonophobia etc.This may be associated with
localized edema of the scalp or face, scalp tenderness prominence of a vein or artery of the
temple, or stiffness and tenderness of neck.[9]Migraine is a complex combination of
biological,behavioural and emotional components, the most effective treatment programs include
a combination of pharmacological and non-pharmacological approaches.[10] Moreover, patients
with migraine are often refractory to medical management and there are a number of adverse
effects of pharmacological management of Migraine. Therefore they might need other strategies
to modulate their pain and other symptoms. The present review is an effort to document
available literature regarding behavioral and physical treatment for management of Migraine
Purpose
Purpose of this review is to provide a brief and succinct summary of scientific evidence
regarding the non pharmacological management of migraine.
Methodology
Intially, Literature search was done by comprehensive computerized search on Pubmed,
Biomed central, Google Scholar, Springer link and Oxford Press. Review was performed
according to PRISMA.PRISMA statement was published in 2009 in order to set standards in the
reporting of systematic reviews and meta-analyses. Step Wise flow diagram of PRISMA is
shownă ină figureă 1.Searchă wordsă wereă ‘Migraineă andă Manuală therapy’ă ‘Migraineă andă Physicală
therapy’, ‘Migraineă andă Biofeedback’, ‘Migraineă andă Behaviorală therapy’, ‘Behaviorală
Managementă ofă Migraine’, ‘Migraineă andă Acupuncture’, andă ‘Nonă Pharmacologicală
managementăofăMigraine’.ăWeăalsoăexaminedăreferencesăofătheseăstudiesăandăofăearlierăreviews.ă
Only Randomized controlled trials and comparative studies preferably following International
Classification of Headache Disorder criteria for migraine specified by International Headache
Society as inclusion criteria for participants were included in the review. Although observational
studies and case reports can yield relevant evidence, primary purpose of this review was to
summarize the results of studies designed to evaluate efficacy and relative efficiency, therefore
review was restricted to comparative studies preferably Randomized Controlled Trials.
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Diagnosis
A number of criterion have been utilized for diagnosis of Migraine. Migraine was
diagnosed in twenty one studies by ICHD Criteria specified by International Headache Society.
In one study inclusion criteria specified by Diamond and Delassio was used for diagnosis of
Migraine. One study included subjects diagnosed by the Project Neurologist using diagnostic
criteria of intermittent paroxysmal headaches with any two of four symptoms of throbbing pain,
scotomata or related neurological phenomena, nausea and/or vomiting and positive family
history and one study included patients with self-reported diagnosis.

Screening

Identification

Outcome measures
Most commonly used outcome measures were migraine pain intensity (17 Studies),
frequency (14 studies) and duration (8 studies) .Visual Analog Scale was most common
assessment tool (used in 5 studies) for evaluating headache intensity. Headache diary was used to
record headache frequency and duration of attacks. Medications used were taken as an outcome
measure in six studies. Two studies used Migraine Disability Assessment (MIDAS)
questionnaire as an outcome measure while one study used Pediatric MIDAS as an outcome
measure. Scales like Patient global assessment (one study), Clinical global Impression (one
study) PQ23 Quality of life scale (one study) were also used as outcome measures. Anxiety and
depression were also used as an indicator of treatment outcome with studies using Anxiety and
depression rating scales like Hamilton rating scale for anxiety and depression,Speilberger state
anxiety inventory and MADR S Depression inventory as Outcome measures. Visual evoked
potential and LASER evoked potentials were used as outcome measures in one study each.

143 Records identified through
database searching
64 Pubmed
36 Springer link
21 Biomed Central
16 Google Scholar,6 Oxford Press
6

Two Additional records
identified through other
searches

46 of records after duplicates removed

Included

Eligibility

46 records screened

29 Full-text articles
assessed for eligibility

24 Studies included in
systematic review

Figure 1: PRISMA Flow Diagram
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Treatment interventions
TDCS was used in three studies. Biofeedback including thermal Biofeedback,
Electroencephalogram(EEG)Biofeedback, Passive Infrared Hemoencephalography Biofeedback,
Hand warming Biofeedback,EEG Biofeedback and Biofeedback assisted relaxation training was
given in five studies. Alvin lake et al used Biofeedback combined with rational emotive therapy
in one of the three groups.RCT done by Peter J Tuchin et al applied Chiropractic spinal
Manipulative therapy in migraine patients. Effect of Exercises (one study) and Diet restriction
based on IgG Food elimination (two studies) on Migraine patient is also reported. Behavioral
Migraine management was done in six studies and included Internet Based Multimodal
Behavioral treatment (one study),Behavioral Migraine management, Web based behavioral
interventions, Cognitive behavioral self management strategy, Relaxation Training and Written
Emotional Disclosure and progressive deep muscle relaxation and Cognitive restructuring.
Efficacy of High frequency transcranial Magnetic stimulation in Migraine Management was
done in one study. Other studies which were included used Neck Cooling, Yoga, Acupressure,
massage therapy and massage combined with cervical and upper thoracic manipulations.
Results
Transcranial Direct Current stimulation-Results of studies included in present review
indicate that TDCS may be safe and useful in migraine prophylaxis and in reducing migraine
frequency and medication intake.
Biofeedback-Biofeedback may be effective in decreasing migraine frequency,
improvement in headaches and altering mood states in Migraine. However type of biofeedback
and combination with other therapies significantly alters treatment outcomes.
Spinal Manipulative therapy –Spinal manipulative therapy may result in improvement in
migraine frequency, duration, disability and medication use in migraine patients. Cervical spine
manipulation may significantly reduce headache pain intensity. Massage to trapezius
significantly decreases pain and frequency of Headaches.
Diet and exercises-Exercise may be an option for prophylaxis of Migraine. Studies done
on food elimination based on IgG antibodies have conflicting results. It may be an effective
strategy in reducing migraine frequency.
Behavioral management of Migraine-Behavioral management is effective in treatment of
Migraine. It also improves self efficacy in management of migraine. Internet based or CD ROM
based behavioral techniques are easy to administer and are effective in improving Migraine
related symptoms. Relaxation training and cognitive restructuring helps in reducing headache
frequency. Relaxation training is also effective in improving pain severity in Migraine patients.
Transcranial Magnetic Stimulation-Results suggest that High frequency transcranial Magnetic
Stimulation and sham procedure can both modulate pain in Migraine patients.
Other treatment Methods like neck cooling, yoga, massage therapy, acupressure and
Anthrophosphic therapy may be effective.
Summary of included studies is shown in Table 1.
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S.
No

Author

Design

n

Treatment
applied

Outcome Measures

No. of
Sessions/Stu
dy Duration
10 Sessions
over a four
week
Duration

Follow up

Results

Diagnostic
Criteria

1

Alexandre F
Dasilva et
al[11],2012

13

Anodal TDCS
Sham TDCS

Primary Outcome measure VAS
Secondary Outcome Measure-Length
of Migraine Episodes, patient global
assessment(PGA) and Clinical Global
Impression(CGI)

2

Alessandro
Vigano et
al[12]
2013

Randomized,
single blinded
with external
blinded rater,
placebo
controlled
clinical trial
Randomized
Controlled Trial

60 and 120
days after
end of
treatment

Patients with Chronic
Migraine have a
positive but delayed
response to anodal
TDCS of primary
motor cortex

ICHD
Criteria
specified
by IHS

10

Anodal TDCS

Pattern Reversal-VEP, First Block
Amplitude and Migraine Frequency,
Average Cumulative attack Duration,
Average acute treatment intake and
duration of each attack

16 sessions
,twice a week
for 8 weeks

Prospectiv
e follow up
2 months

ICHD
Criteria
specified
by IHS

Anodal TDCS

Headache Diary, attack Frequency,
Pain intensity, Dosage of Abortive
medications

20 days
Double blind
Treatment
sessions

Thermal
Biofeedback,Fron
talis EMG
Biofeedback and
Relaxation
Training
Biofeedback
Assisted

Structured interview for headache
Characteristics and global 5 point self
rating scale of improvement

18 Training
and six test
sessions

Pre
treatment 4
week
baseline
evaluation
,post
treatment
12 week
period of
observatio
n
Six months
after
training

15 minutes Session of
Anodal TDCS over the
visual cortex is able to
transiently increase
habituation in healthy
Volunteers
Significant reduction in
Migraine frequency,
days, pain killer intake
and attack Duration
Anodal M1 TDCS may
be safe and useful
clinical tool in
Migraine Prophylaxis

3

Paradee
Auvichayap
at et al[1]
2012

Randomized
Placebo
Controlled trial

37

4

J Michael
Lacorix et
al[13]1983

Comparative
Study

27

Primary Outcome measure was
Headache severity on a 6 point scale

8 sessions of
biofeedback

Outcome
measure

Improvement in
headaches was
observed in all groups.
Best improvement
took place in thermal
Biofeedback group
Biofeedback assisted
Autogenic training is

Criteria
specified
by
Diamond
and
Delassio
ICHD
Criteria

5

Eun Ho
Kang et

Randomized
Controlled Trial

32

23

ICHD
Criteria
specified
by IHS
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al[14]2009

Relaxation
Training

for 7 consecutive days as headache
indices,

assisted
Autogenic
Training

recorded at
Baseline,
after 2
weeks and
after 4
weeks of
treatment
3 months
to 2 years

EEG
Biofeedback,PIR
HEG
Biofeedback,Hand
warming
Biofeedback
Frontalis EMG
Biofeedback,
Digit Temperature
Biofeedback(DBT
) and DBT
Combined with
Rational Emotive
Therapy

Headache frequency,severity,duration
and medications used

Average total
of 40 sessions

Headache Intensity and medication
Consumption for the duration of study
using grid and Rating scale developed
by Budzynski et al

8 to 10
sessions of
Biofeedback,
3 sessions of
Rationale
Emotive
therapy

3 months
follow up

6

Deborah A
stokes[15]
2010

Single group
outcome open
label study

37

7

Alvin
Lake[16]
1979

Randomized
Controlled Trial

24

8

Keith D
Allen ,Mark
D
Shriver[17]
1998

Randomized
controlled Group
Outcome Design

27

Biofeedback

Headache Frequency ,Pain Impact on
Child Adaptive Functioning

Six
Treatment
sessions

One and
three
months
follow up

9

Peter J
tuchin[18]
2000

Randomized
Controlled Study

12
7

Chiropractic
Spinal
Manipulative
Therapy

Headache Frequency,
Intensity(VAS),Duration,Disability,As
sociated Symptoms, Use of
Medications

2 months of
treatment
with
maximum of
16 treatments

2 months

10

Emma
Varkley [19]

Randomized
Controlled Study

91

Exercises

Migraine frequency, pain intensity

12 week
treatment

3 and 6
months

24

effective in
Management of Female
Migraine Patients in
Korean Population.

specified
by IHS

Combined Neuro and
Biofeedback
interventions were
effective in reducing
the frequency of
Migraine.
Digit Temperature
Biofeedback alone or in
Combination with RET
did not prove to be
more effective in the
management of
migraine than EMG
Biofeedback Training
or self Monitoring of
headache activity
Significant Reduction
in Headache activity in
Both
Groups(Biofeedback
and Biofeedback + Pain
Behavior
Management(OP) ) in
Children
Statistically Significant
Improvement in
Migraine
Frequeny,Duration,disa
bility and Medication
use .
Exercise may be an
option for the

ICHD
Criteria
specified
by IHS
Positive
indicators
for vascular
headache
of the
migraine
type

ICHD
Criteria
specified
by IHS

ICHD
Criteria
specified
by IHS
ICHD
Criteria
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2011

period

after
treatment
No Follow
up

11

Kadriye
alpay et
al[20]2010

Double blind
Randomized
cross over trial

30

Diet restriction
based on IgG
against food

No of headache days, migraine attack
count, migraine attack duration,
median attack severity in VAS From 0100

14 weeks
protocol

12

Natasha
mitchel et
al[21] 2011

Single blind
Randomized
Controlled Study

16
7

Food elimination
diet based on IgG
antibodies

Number of Headache days, MIDAS
questionnaire for Disability, Impact of
Daily life by HIT 6

12 weeks diet
program

4 and 12
weeks
follow up.

13

Kerstin
Hedorg,Cari
n Muhr[22]
2011

Randomized
Controlled trial

83

Multimodal
Behavioral
Treatment(Interne
t based)

Migraine Frequency,MADR-S
Depression Inventory,PQ23 Quality of
Life Scale

11 months

No Follow
up

14

Jonas
Bromberg et
al[23] 2012

Randomized
Controlled trial

18
5

Web Based
Intervention

Migraine disability assessment
questionnaire, Chronic pain Coping
Inventory 42,Headache management
self efficacy scale,Pain Catastrophizing
,Patient global Impression of Change

Eight
sessions(2
sessions per
week)and a
minimum of
five
sessions(one
session per
month)during
follow up

5 months

15

Kenneth A
Holroyd et

Randomized
Controlled trial

23
2

Behavioral
Migraine

Primary Outcome measure- Change in
Migraines/30 days, Secondary

Five weeks
run in period,

12 months
follow up

25

prophylactic treatment
of migraine
Diet restriction based
on IgG antibodies
might be an effective
strategy in reducing the
frequency of migraine
attacks
Diet elimination advise
didn’tăreduceătheă
disability or impact on
daily life in migraine
and no. of headaches at
12 weeks but it did
significantly reduce no.
of migraine like
headaches at 4 week.
Multimodal Behavioral
therapy administered
over the internet
appears feasible and
effective in the
treatment of Migraine
but no effect of hand
massage was found
Experimental group
reported significantly
increased headache self
efficacy, increased use
of relaxation,
increasing use of social
support, decreased pain
catastrophizing,decreas
ed
depression and
decreased stress

specified
by IHS
ICHD
Criteria
specified
by IHS

Behavioral Migraine
Management with

ICHD

Self
reported
diagnosis

ICHD
Criteria
specified
by IHS

ICHD
Criteria
specified
by IHS
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al [24]
2010

Management(BM
T),BMT with
Beta Blockers,
Beta Blockers

Outcome measure-Change in Migraine
days/30 days an

Three
months(1-4)
Treatment
protocol

16

Michael A
Rapoff
et al
[25]2014

Randomized
controlled
Clinical Trial

35

Cognitive
behavioral
Self
Management
Strategy

Headache frequency, Duration,
severity, Migraine related
disability(using Pediatric
MIDAS)Quality of life

4 weeks
period

3 months
follow up

17

Pamela J
Dsouza
et al
[26]2008

Randomized
Controlled trial

90

Relaxation
Training and
written emotional
Disclosure

Headache frequency, severity
,disability and general physical
symptoms

4 sessions
over a two
week period

Follow up
after one
and three
months

18

Iris L
Richter
et al
[27]1985

Randomized
Controlled trial

42

Progressive deep
muscle relaxation
and Cognitive
restructuring

Headache frequency, duration, pain
Intensity, medications used

6 weeks of
treatment

4 weeks of
follow up
from 12th
to 16th
week

19

Marina de
Tomamaso
et al[28]
2010

Randomized
controlled trial

23

High frequency
transcranial
magnetic
stimulation

Laser Evoked Potential latency

Repetitive
TMS over the
hand motor
cortex of the
left
hemishphere

No follow
up

20

Adam S
Sprouce et
al[29] 2013

Randomized
controlled
crossover study

55

Neck cooling
using cold packs

VAS

2 months
trial with
crossover of
subjects after
one month.

No follow
up

26

BETA Blocker
Treatment may
improve outcome in the
treatment of frequent
migraine
Headstrong (Cognitive
Behavioral self guided
CD ROM program)
resulted in lower pain
severity and less
migraine related
disability as compared
to control group.
Relaxation training
improved pain severity
in Migraine patients as
compared to control
group
Relaxation and
Cognitive coping
groups had
significantly fewer
headaches and less
overall headache
activity as compared to
placebo group.
Results suggests that
High frequency TMS
of motor cortex and
sham procedure can
both modulate pain and
evoked responses in
Migraine patients
The application of
frozen neck wrap
significantly reduced
recorded pain in
participants with

Criteria
specified
by IHS

ICHD
Criteria
specified
by IHS

ICHD
Criteria
specified
by IHS
Diagnosis
by Project
Neurologist

ICHD
Criteria
specified
by IHS

ICHD
Criteria
specified
by IHS
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21

Younes
Jahangiri
Noudeh et
al[30]2012

Pre post
comparative
study

10

22

Sheleigh P
Lawler
et al
[31]2006

Randomized
controlled trial

Giani Allais
et
al[32]2012
Harald j
Hamre
et al
[33]2010

23

24

Verbal analog score, percent pain score
reduction

One session
during
migraine
attack

1 Hour
after
manipulati
on

48

Massage to
trapezius,suraspin
atus,
posterior and
lateral neck
muscles and
manipulation of
cervical and upper
thoracic spine
Massage therapy

Migraine frequency, intensity,
medications used,sleep behavior, heart
rate, state anxiety and salivary Cortisol

Six massage
sessions

1 day and
three
weeks after
the final
massage
sessions

Pre post
experimental
Study

40

Acupressure

Nausea Score

Six Migraine
attacks

No follow
up

Prospective 2
years cohort
study

45

Anthrophosphic
therapy

Average migraine severity on numeric
rating scale, symptoms score and
quality of life, Therapy outcome rating

105 Days

3,6,12,18
and 24
months
after
follow up

migraine headaches
Cervical spine massage
and manipulation could
significantly reduce
headache pain intensity
in migraine attacks

Massage group showed
significant decrease in
migraine frequency and
increase in sleep
quality. heart rate and
state anxiety decreased
from pre to post
massage.
Nausea is significantly
reduced in acupressure

Patients with migraine
under anthroposophic
treatment had long term
improvement of
symptom and quality of
life

ICHD
Criteria
specified
by IHS

ICHD
Criteria
specified
by IHS

ICHD
Criteria
specified
by IHS
ICHD
Criteria
specified
by IHS

CGI –Clinical Global Impression,HRS-Hamilton Rating Scale,DASS-Depression,Anxiety and StressScale,ICHD-International Classification of headache
disorder,IHS-International Headache Disorder,MADR-S –Montgomery Asberg Depression Rating Scale,MIDAS-Migraine Disabilty Assessment Questinaire ,PGAPatient Global Assessment,SSAI-Speiberger State Anxiety Inventory,TDCS-Transcranial Direct Current Stimulation,HIT6-Headache Impact Test,VAS-Visual
Analog Score,VEP-Visual Evoked Potential
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Research investigating the therapeutic effects of massage therapy for migraine headaches is very
rare. Effects of massage therapy on headache frequency may be at least partially due to its
impact on stress arousal.[31]
Conclusion
Based on Comprehensive literature review through PRISMA it can be concluded that non
pharmacological treatment approaches like TDCS,behavioural therapies etc appear to be an
effective treatment method for migraine , associated pain and migraine related symptoms.
Therefore, these approaches can be used as an adjunct therapy.
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ECHILIBRUL,ăSTATUSULăOSOSă I MUSCULAR
ÎNăSCLEROZAăMULTIPL
BALANCE, BONE AND MUSCLE STATUS INMULTIPLE SCLEROSIS
Ianc Dorina1, Ilcu Flavia2,ăTarc uăEmilian3,
Ciobanu Doriana4, Boca Ioan Cosmin5, Chiriac Mircea6
____________________________________________________________________________________
Keywords: center of gravity, bone demineralisation, Cuvinte cheie: centrul de greutate, demineralizare
osoas ,ăspasticitate
spasticity
Abstract
Introduction. In this study we evaluated the static and
dynamic balance, walking, bone and muscular status in
patients with multiple sclerosis (MS) and the results were
compared with that of healthy individuals or that from
unaffected segment for the muscle strength.
Methods.The study included 17 subjects with MS (37-60
years), who formed the group of MS and 20 healthy
subjects (37-65 years) who formed the control group (C).
The evaluationincluded: the bone parameters at the
calcaneus; daily calcium intake; static and dynamic
balance; walking; spasticity and muscle strength.
Results.The finding of balance tests indicates a high risk
of falls, 47.05% of all patients tested, with having a score
between 21 and Berg 40 points, which confirms that they
need help for daily activities.Subjects in MS group have
a low calcium intake to the recommended daily intake
(604.76 mgCa/day to 1000 mgCa/day). Ultrasound
parameters were low in MS subjects, indicating a higher
fracture risk. The muscular assessment revealed presence
of spasticity in 45.0% of subjects, only at the lower limb,
triceps sural muscles, tibialis anterior and quadriceps.
Muscle testing show a muscleweakness in one of the legs
in all subjects.
Conclusion.The finding of this study indicate that the
physiotherapyprogram for MS patientsshould having the
objectivesto improvingbalance, balancingmuscle tone,
slowing of bone quantity and quality loss, with
introducing specific exercises for this and realizing a
proper nutritional education.

Rezumat
Introducere. În acest studiu s-a evaluat echilibrul
staticăşiădinamic,ămersul,ă statusulăososă iămuscular,ălaă
paciențiiăcuăscleroz ămultipl ă(SM). Rezultatele au fost
comparateă cuă celeă aleă persoaneloră s n toaseă sauă cuă
celeă deă laă segmentulă neafectat,ă înă cazulă forţeiă
musculare. Metode. Auăfostăinclu iă17ăsubiecțiăcuăSM,ă
(37-60ă ani),ă constituindă lotulă SMă şiă 20ă deă subiecţiă
s n toşiă (37-65 ani), constituind lotul de control (C).
S-auă evaluat:ă parametriiă osoşiă laă nivelulă calcaneului;ă
aportul zilnic de calciu; echilibrulă statică şiă dinamic;ă
statusulă musculară (Scalaă Aschworthă iă Scalaă Tardieuă
pentruă evaluareaă spasticit ţii)ă şiă forţaă muscular ă cuă
ajutorul dinamometrului. Rezultate. Rezultatele
evalu riiăechilibruluiă iămersuluiăindic ăun risc crescut
laă c deri,ă 47,05șă dină totalulă paciențiloră testați,ă
prezentândă ună scoră Bergă cuprinsă întreă 21ă iă 40ă deă
puncte,ăceeaăceăconfirm ăc ăace tia au nevoie de ajutor
înă activit țileă zilnice.ă Subiecțiiă dină lotulă SMă auă ună
aportă deă Calciuă sc zută faț ă deă aportulă zilnică
recomandată (604,76ă mgCa/ziă faț ă deă 1000ă mgCa/zi).ă
Parametriiă ultrasonoriă auă fostă sc zuți laă toțiă subiecțiiă
din lotul SM (risc mare la fractur ).Spasticitatea
esteprezent la 45,0% dintre subiecți,ă existând deficit
deă forț ă laă unulă dină membreleă inferioareă laă toțiă
subiecții.ă Concluzii. Programul de kinetoterapie la
aceast ăpopulaţieătrebuieăs ăurm reasc ăobiectiveleădeă
îmbun t țireă aă echilibrului, de echilibrare a tonusului
muscular,ă deă încetinireă aă pierderiiă maseiă iă calit țiiă
osoase, introducându-seă exercițiiă specificeă pentruă
aceastaă iă realizându-li-seă oă educațieă nutrițional ă
corect .ă
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Introducere
Sclerozaămultipl (SM) esteo boal ăautoimun ,ăinflamatorie,ăceăafecteaz ăsistemulănervosă
central,ă cuă oă etiologienecunoscut iă cuă tratamentdoarparțialeficace. SMă esteă oă afecţiuneă
recidivant sauprogresiv şiă poateaveaunimpact negativ atâtasupra st riiă fiziceă câtă iă
psihologice.[1]
Pentruă pacienți,ă celeă maiă ap s toareă problemeă suntă ataxiaă iă tulbur rileă deă echilibru,ă
deoareceăacesteaăcauzeaz ăproblemeămotorii.ăPaciențiiăobserv ădeămulteăoriăc ăp escălargă iăauă
problemeădeăechilibruăcândăîncepăs ămearg ăsauăî iăschimb ădirecția.ă[2]
Cercet riă tiințificeărecenteăauăar tatăc ăpaciențiiăcuăSMăauăunăriscăcrescutădeăosteoporoz ă
iă fracturiă dină cauzaă combin riiă maiă multoră factori:ă inactivitate,ă nivelă sc zută deă vitaminaă Dă iă
utilizareaădeămedicamenteădeăglucocorticoiziă iăanticonvulsii.[3]
De iădeficitulădeăcalciuănuăesteăoăcauz ădirect ăaăSM,ăsuplimentul de calciu, mai ales când
esteăcombinatăcuăvitaminaăDă iămagneziu,ăajut ălaădiminuareaădistrugeriiățesutuluiănervosă iăososă
asociatăcuăboala.ăCalciulălucreaz ăîmpreun ăcuăvitaminaăDă iămagneziuăpentruăaăînt riăsistemulă
ososă iăpentruăaăpreveniăpierdereaățesutului osos. Un studiu recent din Polonia, realizat pe 45 de
paciențiădeăSMăaăarat ăc ăioniiădeăcalciuăsuntăsemnificativăsc zuțiălaăbolnaviiădeăSMăcomparativă
cuăpopulațiaăs n toas ă iăscadăcuădurataăbolii.[4]
Multe persoane cu SM au spasticitate sau rigiditateă muscular ă iă spasme.ă Deă obiceiă
afecteaz ă mu chiiă membreloră inferioareă sauă superioareă iă poateă interferaă cuă abilitateaă deă aă
mobilizaăliberăaceiămu chi.ăIntensitateaăpoateăvariaădepinzândădeăpoziție,ăpostur ă iădeăstareaădeă
relaxare. [5]
Hipotonia muscular cauzeaz ă pierdereademobilitateşiă afecteaz ă funcţiamembreloră
superioareă şiă inferioare, modific postura idetermin
pacienţiiă s ă foloseasc ă diverse
tehnicicompensatoriipentruăaăleăpermites - iăcontinuemersul.[6]
Studiiă recenteă auă ar tată prezențaă hipotonieiă laă populațiaă suferindă deă SM,ă înă specială laă
femeiăcuăvârstaăcuprins ăîntreă50-59ădeăani,ăcareăprezint ădeăasemeneaătensiuneăarterial ăcrescut ă
iăcareăiauăInterferon.ăUnăstudiuăpeă214ăbolnaviădeăSMăaăevidențiatăprezențaăhipotonieiălaă84,08șă
dintre femei iă15,92șădintreăb rbați.[7]
Obiectiveleă acestuiă studiuă auă fostă evaluareaă echilibrului,ă statusuluiă ososă iă statusuluiă
musculară laă paciențiiă suferindă deă scleroz ă multipl ,ă înă comparaţieă cuă persoaneă s n toase,ă deă
aceeaşiăvârst .
Materialăşiămetode
Studiul s-aă realizată laă Centrulă deă Cercetareă înă Performanț ă Motric ă aă Universit țiiă dină
Oradeaă iă laă Centrulă deă Scleroz ă Multipl ă dină Oradea.ă Înă studiuă auă fostă inclu iă 17ă subiecțiă
diagnosticațiăcuăscleroz ămultipl ă(SM),ăcuăvârstaăcuprins ăîntreă37-60 ani, care au format lotul
SMă şiă 20ă deă subiecţiă s n toşiă cuă vârstaă cuprins ă întreă 37ă şiă 65ă deă aniă careă auă formată lotulă deă
control (C). Lotul C a fost folosit doar pentru compararea rezultatelor aportului de calciu,
ultrasonometrieiăşiăstabilometriei.
Estimarea gradului deădizabilitateăaăsubiecțilorăs-a realizat pe baza scalei extinse Kurtzke
deă apreciereă aă dizabilit ții(EDSS).[8]ă Scalaă esteă deă laă ă 0ă laă 10,ă 0ă însemnândă normală iară 10ă =ă
deces. Ună scoră deă 6ă indic ă ună mers dificil, cu ajutor - cârj ,ă rolatoră - pt a merge 100 mă f r ă
pauz .
Parametriiăosoşi
Pentruă m surareaă parametriloră oso iă s-a folosit aparatul OsteoSys Sonost 3000. Acest
aparată deă imagerieă cantitativ ă peă baz ă deă ultrasunetă (QUS)ă permiteă înregistrareaă deă imaginiă
rapide la nivelul calcaneului.
M surareaăs-aărealizatălaănivelulăcalcaneuluiăpicioruluiăneafectatăsauămaiăpuținăafectatădeă
boal .Înătimpulăm sur torii,ădoiătransductoriăsuntăfixațiăcoaxialădeăoăparteă iădeăaltaăaăcalcaneuluiă
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printr-ună caliperă iă suntă cuplațiă cuă pieleă prină intermediulă gelului.ă Semnalul primit este astfel
colectată iăconvertităînăsemnalădigitalăpentruăaăfiăanalizat.ă
Înăurmaătest riiăcuăacestăaparatăseăobținădoiăparametri:ăSOSă(speedăofăultrasoundă– viteza
ultrasunetului)ă iăBUAă(boneăultrasoundăattenuationă– atenuareaăultrasonor ăosoas ).
Ună parametruă BUAă sc zută indic ă ună riscă deă fracturareă crescut,ă elă caracterizeaz ă
propriet ţileă osuluiă cumă ară fiă rezistenţa,ă elasticitatea,ă densitateaă şiă exprim ă probabilitateaă caă
subiectulăs ăsufereăoăfractur ălaămomentulăefectu riiăevalu rii, iar parametrulăSOSăcaracterizeaz ă
densitateaăosoas ă iăelasticitateaăsa.ă
Cu ajutorul acestui acest aparat se poate estima BMD (Bone mineral density – densitatea
mineral ăosoas )ăexprimat ăînăg/cm2 iădesemneaz ădac ăpacientulăesteălaăunănivelăsc zut,ămediuă
ori avansat de fracturare conform criteriului WHO (World Health Organization – Organizațiaă
Mondial ă aă S n t ții).ă Densitateaă mineral ă osoas ă seă evalueaz ă peă bazaă scoruluiă Tă calculată cuă
ajutorulă aparatuluiă OsteoSys,înă concordanț ă cuă ghidulă WHOă (Report of WHO study group,
1994):ăosteoporoz ăcândăTă≤ă-2.5, osteopenie când -2.5 < T < -1.0, normal când Tă≥ă-1.0.
Scorulă Tă furnizeaz ă rezultatulă prină comparareaă densit ţiiă osoaseă aă pacientului cu
densitateaăosoas ăaăuneiăpersoaneăceăprezint ădensitateămaxim ăosoas ă(unătân răs n tosădeă30ădeă
ani). Tehnicaăultrasonor ăeărecunoscut ăcaăfiindăoătehnic ădeădiagnosticareăaăosteoporozei.[9]
Chiarădac ătehnicaăultrasonor ănuăesteăsuficient ăpentruăunădiagnosticăclinic,ăeaăareăalteă
avantaje,ăcumăarăfiăcostăsc zut,ăneradiant ă iăceeaăceăeăfoarteăimportant,ăfurnizeaz ădou ătipuriădeă
informații,ădespreămasaăosoas ă iădespreămicrostructuraăosului.[10]
Aportulădeăcalciuădinăalimentaţie
Cantitateaădeăcalciuăconsumat ăpeăs pt mân ăprinăalimentaţiaăobişnuit ăaăfostădeterminat ă
cuă ajutorulă chestionaruluiă frecvenţială Fardellone.[11] Fiecare chestionar a fost administrat
individualăşiăcompletatădeăc treăsubiectăsubăîndrumareaăinvestigatorului.ăChestionarulăevalueaz ă
conţinutulădeăcalciuădinădietaăsubiectuluiăpeăbazaăaă20ădeătipuriădeăalimenteăşiăb uturiăbogateăînă
calciuăiarărezultatulăseăobţineăcuăajutorulăunuiăsoftăspecial.
Echilibrul
Pentru evaluarea echilibrului static s-aă folosită testulă Romberg,ă testulă „brânciului”ă iă
stabilometria.Pentru testul Romberg,ă evaluatoriiă auă cronometrată num rulă deă secundeă iă auă
acordatăunăpunctajădeălaă0ălaă4ăpentruăsubiecțiiăaflațiăînăortostatismăcuăochiiăînchi iă iăpicioareleă
lipite.
Testulă „brânciului”ă – evaluatoriiă auă aplicată scurteă împingeriă neanunțateă subiecților la
nivelulăsternului,ăînăspate,ăpeăbazin,ădinălateral,ăapreciindăstabilitateaă iăacordândăunăpunctajădeălaă
0ălaă4ăpentruăcazulăînăcareănuăesteăanunțatăînăprealabilăpacientulă iăpentruăcazulăînăcareăseăcereaă
subiecțilorăs ăseăopun ,ăs ănuăseălaseăîmpin i.
Stabilometria am realizat-o utilizând platforma de echilibru PEV07.[12] Platforma de
echilibruă permiteă evaluareaă stabilit ţiiă posturaleă sauă aă oscilaţiiloră posturale,ă m surândă forţeleă
exercitateăpeăsolădeăcorpulăsubiectului.ăPrinăacesteăm sur toriăseădetermin ăpoziţiaăcentruluiădeă
presiuneă ală persoaneiă (CdP)ă şiă înă finală stabilitateaă sa.[13]ă Pentruă fiecareă subiectă s-a notat aria
conturului maxim a traseului realizat de CdP (A [mm2]). Acest parametru este în mod deosebit
utilizatăpentruăaăevaluaăinfluenţaăv zuluiăasupraăstabilit ţiiăposturale.[14]ă
Stabilometria s-aărealizată laăCentrulădeăCercet riăînă Performanț ăMotric ă aăUniversit țiiă
din Oradea. S-auăf cutădou ăevalu ri,ăcuăochiiăînchi iă iăcuăochiiădeschi i.
Echilibrul dinamic a fost evaluat utilizând Scala de echilibru Berg, testul Tinetti de
echilibruă iătestulădeămersăTinetti.
Testareaă aă fostă realizat ă înă salaă deă kinetoterapieă aă Centruluiă deă Scleroz ă Multipl ,ă
subiecțiiăexecutândă14ăacțiuniădiferite,ăiarăevaluatoriiăacordândăunăpunctajădeălaă0ălaă4,ăînăfuncțieă
deăreu itaăsubiecțilorădeăaărealizaăacțiunile.
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ScalaădeăechilibruăBergăînregistreaz ăperformanțeleădeălaă0ălaă4,ăscorulădeă0ăînsemnândăc ă
nuăpoateăperformaădeălocăiară4ăînsemnândăperformanț ănormal .ă Folose teă14ăitemiăcuăunăscoră
maxim de 56 de puncte.[15]ăValiditateaă iăreliabilitateaăacestuiătestăaăfostăverificat ălaăpopulațiaă
suferindădeăscleroz ămultipl .[16]
TestulădeăechilibruăTinettiăconțineă7ăacțiuniă pentruătestareaăechilibruluiăstaticăpeăcareăleă
efectueaz ă subiectul,ă iară evaluatorulă acord ă ună scoră deă laă 0ă (incapabil)ă laă 2ă (realizareă f r ă
dificultate),ădup ăcareăcalculeaz ăpunctajulătotală(14ămax.)
Testulă deă mersă Tinettiă conțineă 6ă acțiuniă pentruă testareaă echilibruluiă dinamic,ă punctajulă
total fiind maxim 12. Acest test este folosit atât pentru evaluareaă echilibruluiă dinamică câtă iă
pentruăevaluareaămobilit țiiăfuncționale.
Evaluarea mersului
Mersulă aă fostă evaluată folosindă testulă 6ă minuteă deă mersă (6MWT),ă testulă Upă andă Goă iă
testul de mers Tinetti. Testul 6 minute de mers este un test clinic standardizat de evaluare a
rezistențeiălaămers,ăfolosită iăînăalteăcercet riă tiințificeăpeăbolnaviiăcuăscleroz ămultipl .[17]ă
Pentru testul Up and Go, s-aăm suratăoădistanț ădeă3ămetri,ăsubiecțiiăfiindăcronometrațiăînă
câtătimpăparcurgăaceast ădistanț ădinămomentul în care s-auăridicatădeăpeăscaunăpan ălaărea ezare.ă
Spasticitatea
Spasticitateaă aă fostă evaluat ă laă membreleă inferioare,ă folosindă Scalaă Aschworthă iă Scalaă
Tardieu.
Scalaă Aschworthă cuprindeă gradeă deă laă 0ă laă 5,ă undeă 0ă reprezint ă tonusă normală ală
musculaturii,ăiară5,ăhipertonieăsever ă(rigiditate).
Scalaă Tardieuă aă fostă aplicat ă subiecțiloră suspecțiă deă spasticitate,ă evaluatorulă executândă
mi c riă laă diferiteă vitezeă pentruă aă seă determinaă unghiulă laă careă apareă spasticitatea,ă calitateaă
reacțieiămusculareă iăm surareaăamplitudiniiădeămi care.
Forțaămuscular
M surareaăforțeiămusculareă(înăkgf)ăpentruămuşchiiămembruluiăinferiorăaăfostărealizat ăcuă
ajutorulăunuiădinamometru,ăsubiecțiiăexecutândămi c riăspecificeăfiec ruiămu chiădeălaămembreleă
inferioare, iară evaluatoriiă plasândă dinamometrulă înă sensă opusă mi c riloră pentruă obținereaă
rezultatelor.
Analizaăstatistic
Pentruăprelucrareaădatelorăaăfostăfolosităprogramulădeăstatistic ăSPSSă16.0ăforăWindows.ă
Fiindă eşantioneleă relativă miciă caă num ră deă subiecţi,ă s-au folosit teste neparametrice. Pentru
comparareaădatelorălotuluiăSMăfaţ ădeălotulă C,ăs-a folosit testul U de Mann Whitney. Pentru a
comparaăforţaămuscular ălaămembrulăafectatăfaţ ădeămembrulăneafectatălaăgrupulăSM,ăs-a folosit
testul Will-Coxon.
Rezultate
Caracteristicileă subiecțiloră dină celeă dou ă loturiă suntă prezentateă înă tabelulă nr.ă 1.ă Vârstaă
paciențiloră variaz ă întreă 37ă iă 60ă deă ani,ă valoareaă medieă fiindă deă 50,52ădeă ani.ă Vechimeaă boliiă
esteăcuprins ăîntreă9ă iă26ădeăani,ăvaloareaămedieăfiindădeă16,41ăani.
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Tabelănr.ă1.ăCaracteristicileăsubiec iloră(Mediaă± Abaterea standard).
Lotul
experimental
SM
C
p

Vârsta (ani)
50,52 ± 7,52
54,2 ± 9,33
<0,005

IMC (kg/m²)
25,91 ± 4,12
25,27 ± 4,73
ns

Punctaj Kurtze
(EDSS)
4,73 ± 0,92
-

Vechimeăboal ă
(ani)
16,41 ± 5,07
-

Gradul de dizabilitate
Estimareaă st riiă deă s n tateă aă subiecților,ă realizat ă peă bazaă scaleiă extinseă Kurtzkeă deă
apreciereă aă dizabilit ții(EDSS)ă arat ă c ă mediaă scoruluiă lotuluiă deă paciențiă studiată esteă deă 4,73.ă
Celămaiămicăscorăg sităesteădeă3,5ă(dizabilitateămoderat )ăiarăcelămaiămareăesteădeă6ă(dizabilitateă
sever ).ăMaiămulteădetaliiăseăg sescăînătabelulănr.ă2.

Scor

Tabelănr.ă2.ăRezultateleăevalu riiăstatusuluiăsubiec ilor
din lotul experimental conform scalei EDSS
Nr
Descriere EDSS
subiecți

%

3,5

Dizabilitateămoderat ăîntr-unăSFă(sistemăfuncțional)ă iămaiă
multădecâtăminim ăînăcâtevaăalteăSF.ăF r ădificult țiălaămers.

2

11,76

4,0

Dizabilitateărelativăsever ,ădarăcapabilădeăaămunciăsauădeăaă
duceăoăviaț ărelativănormal ă12ore/zi.ăCapabilădeămersăf r ă
ajutor 500m

4

23,53

4,5

Dizabilitateărelativăsever ,ădarăcapabilădeăaămunciăaproapeă
toat ăziuaădarăcuălimit riăaleăactivit țilorăsauăasistenț ăminim ă
necesar .ăCapabilădeămersăf r ăajutorăsauăpauz ă300m

5

29,41

1

5,88

5

29,41

5,0
6,0

Dizabilitate sever ,ăsuficient ăpentruăaăafectaăADLă iă
abilitateaădeăaălucraăoăziăîntreag .ăCapabilădeămersăf r ăajutoră
sauăpauz ă200m
Mers dificil, cu ajutor - cârj ,ărolatoră- pentru a merge 100 m
f r ăpauz

Echilibrul
Rezultateleă testuluiă Bergă deă echilibruă (tabelulă 3)ă indic ă afectareaă acestuia,ă ceeaă ceă
influențeaz ăîncredereaăînăsineăaăpaciențiloră iăindependențaălorăfuncțional .ăMediaăscoruluiăBergă
a lotului studiat este de 42,05 puncte (56 de puncte = un echilibru normal),ă valoareaă maxim ă
fiindă51ăiarăscorulăminimă38ădeăpuncte.ăDinătotalulădeăpaciențiătestați,ă47,05șăprezint ăunăscoră
cuprinsăîntreă21ă iă 40ădeăpuncte,ăceeaăceă confirm ăc ăace tiaăauănevoieădeăajutorăînă activit țileă
zilnice.ăUnăastfelădeărezultatăindic ădeăasemeneaăunăriscăcrescutălaăc deri.[18]ă
Tabelănr.ă3.ăRezultateleăevalu riiăechilibrului.
Tinetti echilibru
Lotul SM
Media
Abaterea
standard
Minima
Maxima

Tinetti mers

Scor Berg
42,71

10,64

7,47

4,64
38,00
51,00

0,93
9,00
12,00

1,37
6,00
10,00
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RezultateleătestuluiădeăechilibruăTinettiăindic ădeăasemeneaăproblemeădeăechilibruălaălotulă
SMă(tabelulă3),ămediaăscoruluiăfiindădeă10,64ă±ă0,93ăpuncteă(valoareaăminim ăfiindădeă9ăpuncte,ă
iarămaxim ăesteădeă12ăpuncte),ăfaț ădeă14ăpuncteăcâtăarăindicaăunăechilibru normal (figura nr. 1).
Punctajul mediu rezultat la testul de mers Tinetti este de 7,47±1,37 de puncte, aceasta indicând
unăriscăcrescutădeăc dere.
60,00

56

50,00
42,06
Punctaj

40,00
Media pentru
lotul studiat

30,00
20,00

14
10,64

12

Scor normal

7,47

10,00
0,00

Scor Berg evaluat
Tinetti echilibru evaluat Tinetti mers Testarea realizat

Fig.ănr.ă1.ăCompara iaămedieiăscoruluiădeăechilibruătestatăfa ădeăscorulănormal

Rezultatele stabilometrieiăauăar tatăc ăsuprafațaăpeăcareăs-aămi catăcentrulădeăgreutateăînă
timpulă testuluiă cuă platformaă deă echilibruă esteă semnificativă maiă mareă laă subiecțiiă dină lotulă SMă
decâtăceiădinălotulăC,ăatâtălaăprobaăcuăochiiădeschi iăcâtă iălaăceaăcuăochiiăînchi iă(tabelulănr.ă4).
Tabel nr. 4. Rezultatele stabilometriei.
A (mm2) ochi
A (mm2) ochi
deschişi
închişi
Lotul SM
35,04 ± 13,86
63,81 ± 54,39
Lotul C
18,98 ± 9,63
30,37 ± 13,33
P
<0,0005
<0,0005
A (mm2) = aria conturului maxim a traseului realizat de
proiecția centrului de greutate

Înătabelulă5ăsuntăprezentateărezultateleătestuluiăRombergă iăaătestuluiăbrânciului.ăLaăfelăcaă
laăcelelalteătesteădeăechilibru,ă iăacesteătesteăindic ădificult țiăînămenținereaăechilibrului.

Lot SM
Media
Abaterea
standard
Minima
Maxima

Tabel nr. 5. Rezultatele testuluiăRombergă iătestuluiăbrânciului.
Testul brânciului
Testul brânciului
(f r ăanunțareaă
Romberg
Romberg
pacientului în
(cuăanunțareaăpacientuluiăînă
(secunde)
(scor)
prealabil) (scor)
prealabil) (scor)
21,72
3,14
2,14
2,57
9,32
8,00
30,00

1,07
1,00
4,00

1,46
0,00
4,00

35

1,13
1,00
4,00

VOL.21/ ISSUE 36/December/ 2015___________________ROMANIAN JOURNAL OF PHYSICAL THERAPY

Rezultateleă testuluiă Timeă upă andă goă şiă testulă deă 6ă minuteă deă mersă (tabelulă 6)ă arat ă c ă
valorileă suntă înă limiteă normaleă pentruă vârstniciă iă persoaneă cuă dizabilit ți,ă la valoarea de 20.7
pentruă testulă Timeă upă andă Goă fiindă necesar ă asistențaă dină exterioră (cârj ,ă cadru,ă rolator)ă iară
valoareaădeă155ălaătestulădeă6ăminuteădeămers,ăreprezentândătoleranțaăsc zut ălaăefort.
Tabelănră6.Rezultateleăevalu riiătimpuluiădeămers.
Media
Abaterea
Minima
Maxima
standard
Time up and go
17.16
3.6
10.8
20.7
(3 m) (secunde)
6 minute de mers
221,53
55.75
155
302
(metri)

AportulădeăCalciuășiăstareaăosoas
Rezultateleă chestionaruluiă frecvențială (tabelulă 7)ă arat ă c ă subiecțiiă dină lotulă SMă auă ună
aportădeăCalciuăsc zutăfaț ădeăaportulăzilnicărecomandată(604,76ămgCa/ziăfaț ădeă1000ămgCa/zi)ă
şiăsemnificativămaiămicădecâtăsubiecţiiădinălotulăC.ă
Toțiăsubiecțiiădin lotulăSMăprezint ăoărezistenț ăosoas ăsc zut ădatorat ăatâtămaseiăosoaseă
miciă(relevateăprinăparametrulăSOS)ăcâtă iăcalit țiiăslabeăaămicroarhitecturiiăosoaseă(relevateăprină
parametrulăBUA).ăMaiămult,ă50,0șădinăsubiecțiiătestațiăprezint ăsusceptibilitateă deăosteoporoz ă
cu un Tscore >2,5.ăParametriiăultrasonoriăsuntăsemnificativiămaiămiciălaălotulăSMăfaţaădeălotulăC.
Tabelănr.ă7.ăAportulădeăcalciuă iărezultateleăevalu riiăultrasonoreăosoase.
Aport de Calciu
(mg/zi)
604,76 ± 133,81
1012,45 ± 631,54
<0,0005

Lotul SM
Lotul C
P

Tscore
-2,37 ± 0,54
-1,61 ± 0,91
<0,0005

SOS (m/s)
1555,25 ± 8,11
1563,99 ± 16,66
<0,005

BUA
(db/Mhz)
35,75 ± 7,95
48,98 ± 8,00
<0,0005

Stareaămuscular
Evaluareaă spasticit țiiă aă relevată prezențaă acesteiaă laă 45șă dină subiecți,ă doară la membrul
inferior,ălaămu chiulătricepsăsuralăcelămaiăfrecventă iădoarălaăunăcazălaămu chiulătibialăanterioră iă
la cvadriceps (tabelul 8).
MediaăscoruluiăAschworthăaăfostădeă2ăpuncte,ăcelămaiămicăscorăfiindădeă1ăpunctă iăcelămaiă
mare de 2 puncte. Evaluareaă spasticit țiiă conformă Scaleiă Tardieuă aă indicată acela iă scoră laă toțiă
subiecțiiă prezentândă spasticitate,ă scorulă fiindă deă 2ă puncte.ă Spasticitateaă aă fostă sesizat ă peă
mi careaădeăflexieădorsal ,ălaăunăunghiăcuprinsăîntreă-10°ăşiă20°.
Tabel nr. 8. Rezultatele evalu riiăspasticit ii
Nr.ădeăSubiec i

Mu chiul

1
2

V2/V3

Scor Aschworth

Mi careaăafectat

x

y (°)

Triceps sural

2

-5

Flexieădorsal

2

Triceps sural

2

-10

Flexieădorsal

2

Triceps sural

2

-15

Flexieădorsal

2

2

Triceps sural

2

20

Flexie dorsal

2

1

Cvadriceps

2

30

Flexie genunchi

2

1

Tibial anterior

-

-

Flexieăplantar

1

2
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Înă figuraă nr.2ă suntă prezentateă valorileă mediiă aleă forțeiă musculareă (înă kgf)ă m surateă cuă
dinamometrulălaăambeleămembreăinferioare.ăDintreămu chiiăevaluați,ăceiă maiăslabiăsuntăflexoriiă
oldului,ămediaărezultat ăfiindădeă4,14ă±ă3,29ăkgf.ăForţaămuscular ăesteăsemnificativămaiămic ălaă
membrulăinferiorăafectatăfaţ ădeămembrulăinferiorăneafectatădeăboal ă(pă< 0,005).

11,43

12,00
10,00

Forța KgF

8,00
6,00

8,86

9,00

9,57

10,14
9,43

10,14

9,00
7,57

7,43

6,86

6,71

6,57

6,57

5,57

Membrul inferior
afectat
Membrul inferior
normal

4,14
4,00
2,00
0,00

Mușchii

Figuraănr.ă2.ăFor aămuscular ălaămembrulăinferioră(valoriămediiăaleălotuluiăSM)

Discu iiă iăconcluzii
Obiectivul acestui studiu a fost evaluarea echilibrului,ă statusuluiă ososă iă statusuluiă
muscularălaăpaciențiiăsuferindădeăscleroz ămultipl .
Testareaă echilibruluiă aă evidențiată afectareaă acestuia,ă ceeaă ceă influențeaz ă încredereaă înă
sineă aă paciențiloră iă independențaă loră funcțional .ă Atâtă rezultatele evalu riiă echilibruluiă ă prină
scalaăBergăcâtă iăpunctajulămediuătotalărezultatălaătestulădeăechilibruă iădeămersăTinetti indic ăună
riscăcrescutălaăc deri,ă47,05șădinătotalulădeăpaciențiătestați,ăprezentândăunăscorăBergăcuprinsăîntreă
21ă iă 40ă deă puncte,ă ceea ce confirm ă c ă ace tiaă auă nevoieă deă ajutoră înă activit țileă zilnice.ă
Rezultateăasem n toareăauăfostăevidențiateă iădeăalțiăautori.[19]ă
Evaluareaăprinăstabilometrieăaăar tatădeăasemeneaătulbur riădeăechilibru,ăariaărealizat ădeă
traseulă efectuată deă proiecțiaă centruluiă deă greutateă fiindă semnificativă maiă mareă laă subiecțiiă dină
lotul SM decât cei din lotul C.
Conformă acestoră rezultate,ă unulă dină obiectiveleă importanteă urm riteă prină programulă deă
kinetoterapieătrebuieăs ăfieăîmbun t țireaăechilibrului.ăă
Rezultateleă chestionaruluiă frecvențială arat ă c ă subiecțiiă dină lotulă SMă auă ună aportă deă
Calciuă sc zută faț ă deă aportulă zilnică recomandată (604,76ă mgCa/ziă faț ă deă 1000ă mgCa/zi).ă Ună
studiuă recentă dină Polonia,ă realizată peă 45ă deă paciențiă deă SMă aă arat ă c ă ioniiă deă calciuă sunt
semnificativă sc zuțiă laă bolnaviiă deă SMă comparativă cuă populațiaă s n toas ă iă scadă cuă durataă
bolii.[20]
Acesteărezultateăsuntăînăconcordanț ăcuărezultateleăunorăstudiiărecenteăcareăauăinvestigată
relațiaăîntreăSMă iănutrițieă iăauăar tatăcaăaportulădeăcalciuăesteăsc zutălaăace tiăpaciențiăfaț ădeă
nivelul zilnic recomandat.[21] Acest lucru poate fi explicat prină faptulă c ă
datorit conținutuluiridicatdeă gr simisaturatedeă produseă lactate, paciențiiă cuă SMsuntă deă
obiceisf tuițiăs seăabțin ădeălaconsumulădeacesteproduse.[22]ăAcestălucruăaăfostăconfirmată iăînă
37

VOL.21/ ISSUE 36/December/ 2015___________________ROMANIAN JOURNAL OF PHYSICAL THERAPY

studiulănostru,ădinădiscuțiileăcuăsubiecțiiărezultândăc ăace tiaănuăconsum ălapteă iăiaurtădeoareceă
leăeăteam ăs ănuăseăîngra e.
Înă ceeaă ceă prive teă statusulă osos,ă parametriiă ultrasonoriă auă fostă sc zuțiă laă toțiă subiecții,ă
indicândă oă susceptabilitateă deă osteoporoz ă cuă ună Tscoreă >2,5ă iă deci,ă ună riscă mareă laă fractur .ă
Risculă crescută deă osteoporoz ă iă fracturiă aă fostă evidențiată iă înă alteă studii,ă acestaă explicându-se
prină combinareaă maiă multoră factori:ă inactivitate,ă niveleă sc zuteă deă vitaminaă Dă iă utilizareaă deă
medicamenteă deă glucocorticoiziă iă anticonvulsii.[23]ă Din paciențiiă luaţiă înă studiulă nostru,ă doară
dou ăpersoaneăutilizeaz ămedicamenteăspecificeăcareăarăputeaăafectaăsistemulăosos.
ConformăSociet țiiăcanadieneădeăscleroz ăînăpl ci,ăspasticitatea este unul din simptomele
celeă maiă frecventeă înă aceast ă boal ă iă apare la aproximativ 80% dintre bolnavi.[24] În studiul
nostru, evaluareaăspasticit țiiăaărelevatăprezențaăacesteiaălaă45,0șădinăsubiecți,ădoarălaămembrulă
inferior,ălaămu chiulătricepsăsural,ătibialăanterioră iălaăcvadriceps.
Testareaă muscular ă aă relevată deficită deă forț ă laă unulă dină membreleă inferioareă laă toțiă
subiecții.ăStudiiărecenteăauăar tatădeăasemeneaăprezențaăhipotonieiălaăpopulațiaăsuferindădeăSM;ă
prezențaăhipotonieiăaăfostăevidențiat ăînăspecialălaăfemei.[25]
În concluzie, programul de kinetoterapie laă bolnaviiă cuă SMă trebuieă s ă urm reasc ă
obiectiveleă deă îmbun t țireă aă echilibrului,ă deă echilibrareă aă tonusuluiă muscular,ă înă specială prină
tonifiereaă musculaturiiă hipotone.ă Deă asemenea,ă obiectivulă deă încetinireă aă pierderiiă maseiă iă
calit țiiă osoaseă nuă trebuie neglijat, introducându-seă exercițiiă specificeă pentruă aceastaă iă
realizându-li-seăoăeducațieănutrițional ăcorect .
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EFFECT OF ABDOMINAL DRAWING-IN MANEUVER ALONG WITH
RESISTED ANKLE DORSI-FLEXION TO ACTIVATE TRANSVERSE
ABDOMINIS MUSCLE IN CHRONIC NON-SPECIFIC LOW BACK PAIN
EFECTULăMANEVREIăDEăVACUUMăABDOMINALăASOCIAT ăCUă
DORSIFLEXIAăCUăREZISTEN ăPENTRUăACTIVAREAăMU CHIULUI
TRANSVERS ABDOMINAL ÎN DUREREAăNESPECIFIC ăLOMBAR ă
CRONIC ă
Sharma Khushbu Dineshkumar1, Bid Dibyendunarayan2,
Thangamani Ramalingam A.3
_____________________________________________________________________________
Keywords: abdominal draw-in maneuver, irradiation,
transverse abdominis, chronic non-specific low back
pain, pressure biofeedback unit

Cuvinte cheie: tehnica de vacuum abdominal, iradiere,
transversă abdominal,ă durereă croic ă lombar ă
nespecific , unitate de biofeedback presor

Abstract
Introduction. Chronic non-specific low back pain
(CNSLBP) is a disorder of frequently unknown
etiology. Impairments in motor control (MC) have been
frequently associated with CNSLBP disorder. The
abdominal draw-in maneuver (ADIM) is commonly
used during core stabilization techniques to restore
neuromuscular control.
Scope.This study was done to investigate effectiveness
of ADIM along with resisted ankle dorsiflexion
(RADF) on changes in activation score of transverse
abdominis (TrA) muscle using pressure biofeedback
unit (PBU) in CNSLBP patients. It was a single blind
randomized controlled trial.
Method. Sixty subjects with CNSLBP were randomly
assigned into two groups. The subjects in Group-A
(experimental group) performed ADIM along with
RADF, and the subjects in Group-B (control group)
performed ADIM alone. The activation score of TrA,
pain and back related disability; were measured by
PBU, Numeric Pain Rating scale (NPRS) and RolandMorris disability questionnaire (RMDQ) respectively.
Result. Activation score of TrA, NPRS and RMDQ
showed significant improvement in experimental group
(p<0.05) than control group.
Conclusion. The result of the study suggests the use of
ADIM along with RADF for effective management of
CNSLBP patients to restore neuromuscular control.

Rezumat
Introducere. Durereaă cronic ă lombar ă nespecific
(CNSLBP)ă esteă oă afecțiuneă cuă etiologieă frecventă
necunoscut .ă Tulbur riă aleă controluluiă motoră motoră
(MC) au fost associate frecvent cu CNSLBP.Manevra
de vacuum abdominală (ADIM)ă seă folose teă adeseaă înă
tehnica de stabilizare a musculaturii posturale pentru
retaurarea controlului neuromuscular.
Scop. Acestă studiuă areă caă scopă investigareaă eficiențeiă
ADIMă combinat ă cuădorsiflexiaăcuărezistenț ă(RADF)ă
în modificarea gradului de activare a transversului
abdominal (TrA), folosind unitatea de biofeedback
presoră (PBU)ă laă paciențiiă cuă ă CNSLBP.ă Esteă vorbaă
despre un studiu randomizat.
Metod . aizeciă deă subiecțiă cuă CNSLBP au fost
împ rțițiă aleatoră înă dou ă grupuri.ă SUbiecțiiă dină grupulă
A (grupul experimental) au efectuat ADIM asociat cu
RADF,ăiarăsunicețiiădinăgrupulăBă(grupulădeăcontrol)ăa
efectuat doar ADIM. Scorul de activare al TrA, durerea
iă disabilitateaă lombar ă asociat ă auă fostă evaluateă cuă
ajutorulă PBU,ă Scalaă Numeric ă deă evaluareă aă dureriiă
(NPRS)ă iă chestionarulă Roland-Morris de evaluare a
disabilit țiiă(RMDQ).
Rezultate. Scorul de activare al TrA,NPRSă iă RMDQ
auă ar tată îmbun t țiriă semnificativeă laă grupulă
experimentală(p<0.05)ăfaț ădeăgrupulădeăcontrol.
Concluzii. Rezultateleă studiuluiă sugereaz ă c folosirea
ADIMă asociat ă cuă RADFă sunt eficiente în
managementulă dureriiă laă paciențiiă cuă CNSLBPă iă
pentru restabilirea controlului neuromuscular.
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Introduction
Low back pain is one of the main causes of disability and despite its high prevalence the
source of pain is not established in the majorityă ofă casesă andă theă termă “non-specific low back
pain”ăisăused. [1]Aboută90șăofătheăpatientsăwithălowăbackăpainăwillăreceiveătheădiagnosisă‘nonspecificălowăbackăpain’ă(NSLBP). [2]A term that signifies that no specific pathology or disease
e.g., infection, tumor, osteoporosis, fracture, structural deformity etc exists. Although pain
improves rapidly in the first month with a typical episode of NSLBP, low levels of pain may
continue for many months. [3]
One factor that has been proposed as important in genesis and persistence of NSLBP is stability
and control of spine. Studies of individuals with LBP have identified impairments in the control
of deep trunk muscles [e.g., TrA and multifidus (MF)] responsible for maintaining the stability
of spine. [4]These muscles could be dysfunctional in back pain patients.
The local muscles may not be able to maintain prolonged or sustained muscle contraction
in order to protect continuously any unstable spinal segments, which could leave the LBP patient
vulnerable to persistent strain and pain. [5]Panjabi reported evidences of lumbar instability, low
muscular strength and endurance among subjects with LBP. Instability could be a result of
tissue damage, making the segment more difficult to stabilize, low muscular control, and is
usually a combination of all three. These three components are interdependent and one system
could compensate for deficits in another. [6]Richardson et al reported that abdominal exercises
were appropriate as trunk stabilization exercises that correct neutral spinal postures in
response to body rotations caused by external force, since these exercises reduce the
contraction of the rectus abdominis and cause the co-contraction of the external
oblique, internal oblique
and
the
transversus abdominis muscle. Methods of trunk
stabilization includes, increasing the resistance and the number of the exercisesincluding
abdominal bracing, curl-ups, lateral bridges, wall squats and stabilization exercises using a ball;
increasing the instability of the bearing surface using foam-rollers, balance boards, or Swissballs; and increasing the intensity of exercises. [7,8,9]Evidence on the conservative management
of LBP suggests that the restoration of neuromuscular control in the TrA muscle, together with
minimal contraction of other superficial internal and external abdominal oblique muscles, is
essential for effective treatment during the early stages of rehabilitation. [10]
The ADIMis commonly used as core stabilization technique to restore neuromuscular control.
ADIM in particular, is more effective than the use of general core stabilization techniques in
improving the cross-sectional area of the TrA muscles. [11]One important mechanism by
which core stabilization exercise increases the neuromuscular function of the TrA and
associated lumbar spinal stability is neuromechanical stiffening of the thoracolumbar
fascia (TLF). [12]. The synergistic contraction of the TrA and posterior fibers of the
internal oblique (IO) increases the postero-lateral lumbar tension on the TLF that
connects to the spinous and transverse processes of the lumbar spine.
The irradiation technique, which emphasizes the important contribution of the relatively stronger
distal muscle group by increasing the number of potential motor-unit recruitment in muscles
involved or weakened. [13,14,15]Possibly, irradiation technique may stimulate the, deep TrA
muscles selectively through RADF when used in combination of with the ADIM and thus
enhancing lumbar spinal stability. When ADIM is performed, the activated TrA draws the
abdominal wall inward whileconcurrently forcing the viscera upward into the diaphragm and
downward into the pelvic floor. Co-activation of the TrA and IO (TrA/IO) together with the TLF
generates intra-abdominal pressure, which transforms the abdomen into a mechanically rigid
cylinder, providing spinal stability. [16]
RADFis used to augment the TrA/IO via co-contraction for improving the selective
activation of deep core muscles. Chon et al reported that co-activation of the ankle dorsiflexors
and rectus femoris (RF) muscles effectively augmented the selective activation of the TrA
muscle, as demonstrated by increased mean EMG amplitude of the TrA/IO muscles after the
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RADF. [13] Also evidence is there that core stabilization exercises can contribute to deep
abdominal contraction to improve TrA muscle activation in normal healthy individual. [13]Chon
SC, You JH and Saliba SAdemonstrated that a cocontraction of the ankle dorsiflexors with
ADIM training might result in a thickness change in the TrA muscle and associated pain
management in patients with CNSLBP. [17]
Pourpose
It was hypothesized that the selective increase in activation score of TrA muscle using PBU
would be greater in the experimental group (which performed both the ADIM and RADF)
compared with the control group (which performed the ADIM alone).
Matherial and Methods
Participants
Table 1: Demographic data of participants (n=60),
expressed as mean (standard deviation)
Experimental (n=30)
Control (n=30)
28.7
(6.924)
28.7 (5.535)
Age (years)
15
16
Males
15
14
Females

Over 4 months (December 2013 to March 2015) 60 male and female individuals with
CNSLBP were included in the study based on the inclusion criteria: (a) Age group 18-42 years;
(b) CNSLBP (>3 months); (c) Both males and females. Participants were excluded if they have:
(a) lumbar injury; (b)inability to contract the abdominal muscles; (c) pressure reduction of <2
mmHg; (d) prolapsed disk, spondylolisthesis, fracture involving spine etc.
The sample size calculated was 26 subjects per group basedăonăaăpowerăofă80șăatăα=0.05ă
to detect large differences in effect size between the groups. However, 30 subjects per group
were recruited to compensate for drop-outs. There wereno drop-outs in this study. Prospective
random sampling was used in the study. The consent was taken from every subject and the study
was approved by institutional ethical committee. Table-1 presents the demographic
characteristics of the participants.
Procedure:
The baseline data werecollectedprior to the intervention. TrA activation measuredby
PBU, Pain by NPRS and disability by the RMDQ; and then participants underwent for training
program for 5-days per week for 2 weeks.
Measurement of the baseline data:
ADIM Test: All participants received basic information about the function of the TrA
muscle, as well as about the procedure of testing and training the TrA muscle contraction. All
subjects were previously instructed to fast for 2 hours prior to testing (including water), empty
the bladder immediately before the tests and not performabdominal exercises prior to the tests.
 Starting position: Participants were positioned in a prone position on a hard surface, with
the lower limbs positioned with the feet off the plinth and arms beside the trunk. The
inflatable bag from the PBU was placed between the anterior superior iliac spine and the
navel. Before starting the contractions, the bag was inflated to a pressure of 70 mmHg
with the valve closed. To avoid muscle substitution activation patterns and ensure
measurement consistency, subjects were instructed to inhale and then exhale just prior to
performing the ADIM.
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Patients were requested to perform TrA muscle contractions with the following verbal
commandsă standardizedă byă theă examiner:ă “Drawă ină youră abdomenă withoută movingă theă
spineă oră pelvis”ă andă maintaină theseă contractionsă foră 10ă seconds.ă Accordingă toă theă
manufacturer of the PBU, the ability to contract the TrA muscle results in a pressure
reduction from 4 to 10 mmHg over 10 seconds, which is recorded by PBU. [18]
Activation score is amount of pressure level the subject is able to achieve.
 After the baseline scores were recorded; all subjects received standardized instructions
and training on technique of performing the ADIM before the actual intervention was
started.

Intervention:
Both groups performed an PBU-guided (visual feedback) ADIM for 10 repetitions per
day, 5 days per week over a 2 week period, with RADF added in the experimental group. The
success of ADIM was assessed by monitoring activation score of TrA. Present study was limited
in the sense that irradiation was not evaluated by monitoring the recruitment sequence of
activation of the tibialis anterior, rectus femoris and TrA muscles of the right lower extremity by
real time EMG.
On the first day of intervention subjects were asked to adopt a crook lying position. A
PBU (Stabilizer) was placedbeneath their 5thlumbar vertebrae to monitor lumbar movement
during the measurement of abdominal drawing-in maneuver performance. Then patient were
asked to hold the dial of PBU in their hand. Subjects were instructed to use the visual feedback
provided by the analog gauge of the PBU in order to maintain the determined target pressure
during the abdominal draw-in and subjects were verbally cued to draw-in their abdominal wall,
with the intention to move their navel toward their low back and asked to maintain 40 mmHg
pressure without contracting upper abdomen and gluteal region or spine, while maintaining a
neutral pelvic position in attempt to keep the target pressure range (40 to 70 mmHg).Subjects
were then asked to dorsal flex their ankle joint against the resistance [with 50% maximal
voluntary isometric contraction (MVIC) of the tibialis anterior] provided by a Strap band and
hold this position for approximately 10 seconds and repeat it for 10 times. [13] In control
groupthe procedure remained same excluding RADF. Subjects were again tested in prone
position after 2 weeks of intervention period as described for baseline data for both the groups.

Figure-2. Baseline /after 2weeks post-treatment
measurement being taken in
Prone Lying position.

Figure-3. TrA training in crook
lying position
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Figure-4. TrA coactivation along with
RADF.

VOL.21/ ISSUE 36/December/ 2015___________________ROMANIAN JOURNAL OF PHYSICAL THERAPY

Statistical analysis
Between and within group comparisons were done using Mann-Whitney U test and
Wilcoxon Signed rank test (Non-parametric tests) respectively. Statistical significance was set at
p<0.05 for all statistical analyses and Statistical Package for Social Sciences version 20.0 (SPSS,
IBM Company, USA) was used.
Results
The present study included participants (n=60) with mean age 28.7 ±6.24. The table- 1 &
2 show the pre- and post- comparison; and between group comparison for the measurement
variables ADIM, NPRS and RMDQ.

Variables

Table-1: Pre- and post- comparison
Experimental group Z-value P-value Control group

ADIM Pre
ADIM Post
NPRS Pre
NPRS Post
RMDQ Pre
RMDQ Post

Mean
68.16
65.93
5.73
2.76
6.66
3.00

SD
1.26
1.20
.907
1.27
2.13
2.31

-5.062

.000*

-4.832

.000*

-4.812

.000*

* Significant difference p<0.05

44

Mean
68.30
68.10
5.53
5.33
4.70
4.67

SD
1.70
1.80
.90
1.12
1.84
1.76

Z-value

P-value

-2.121

0.34

-1.890

0.59

-1.000

.317
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Variables
ADIM Pre
ADIM Post
NPRS Pre
NPRS Post
RMDQ Pre
RMDQ Post

Table-2: Between group comparison
Experimental group
Control group
Mean
SD
Mean
SD
68.16
1.26
68.30
1.70
65.93
1.20
68.10
1.80
5.73
.907
5.53
.900
2.76
1.27
5.33
1.12
6.66
2.13
4.70
1.84
3.00
2.31
4.67
1.76

Z-value

P-value

-.893
-4.592
-.722
-5.773
-3.418
-3.061

.372
.000*
.470
.000*
.001
.002*

* Significant difference p<0.05

Discussion
The present study showed marked improvement in activation of TrA, reduction in pain
and disability score in experimental group than control group.A study conducted on chronic low
back patients by O’Sullivană Pă et al also reported specific training of the deep abdominal
muscles with co-contraction of lumbar multifidus showed a statistically significant
reduction in pain intensity and functional disability levels. [19]
The present study used PBU which can be applied easily and is cost effective than
ultrasound imagining because a study by Hides JA et al showedreliability of abdominal
musculature measurementsfor recapturing the image and repetition across days ranged from low
to high. [20].
The present study also supports the observations ofUrquhart DMet al. (2005), which
states that inward movement of the lower abdominal wall in supine produces the most
independent activity of TrA relative to the other abdominal muscles, recruitment varies between
regions of TrA, and observation of abdominal and lumbopelvic motion may assist in evaluation
of exercise performance. [21] This study also confirms that the TrA is invariably the first muscle
that is active during movement of a lower limb following contralateral weight shifting and the
CNS initiates contraction of the abdominal muscles and the multifidus in a feed-forward manner
in advance of the prime mover of the lower limbwhich is in agreement with the study done by
Hodges PW and Richardson CA.[22]
Findings of the present study also suggest that the ADIM along with RADF stimulates
the selective recruitment of the TrA. A study by Chul Chon S.et al on healthy population
andanother study by Chon SC, You JHand Saliba SA on LBP patients indicated that the
combination of the ADIM and RADF was more effective in improving selective recruitment of
the TrA muscle than the ADIM alone. [13,17] Moreover Wenlan Chai, So Hee Lee and Yu
Hyung Park in their study also showed that abdominal muscle contraction exercises with Ankle
Dorsiflexion in patients with LBP had an influence on abdominal muscle thickness and strength.
[23]
However a study conductedby Gorbet Nathaniel et al(2010) between healthy and nonsymptomatic LBP patients found no significant differences betweenactivation ratios of the two
groups during either exercise and TrA activation during the ADIM was higher than the
quadrupedexercise. [24]
Conclusion
It is observed that there is additive effect of RADF in selectively stimulating the
activation of TrA muscle using PBU. This helps in reduction of pain andin reducing disability in
CNSLBP population. Use of PBU enhances the activation of TrA because of visual feedback it
provides to the participants.
Limitations
This study had a short follow-up period. Hence, this study should be conducted with
longer follow-up period to see long term results.
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PREVALENCE OF BRUXISM IN CHILDREN WITH SPASTIC
CEREBRAL PALSY- A CROSS SECTIONAL STUDY
PREVALEN AăBRUXISMULUI LA COPIII CU PARALIZIE
CEREBRAL ăSPASTIC ă– STUDIU TRANSVERSAL
Deepa Metgud1, Pallavi Sharma2
_____________________________________________________________________________________
Keywords: spastic cerebral palsy, bruxism, Cuvinte cheie: paralizieă cerebral ă spastic ,ă
spastic diplegic, spastic quadriplegic, hemiplegic bruxism,ă diplegieă spastic ,ă patrupedie spastic ,ă
hemiplegie
Abstract
Introduction. Sleep Bruxism is a para-functional Rezumat
oromotor habit that can pose a threat to the Introducere. Bruxismul în somn este un obicei
integrity of the masticatory system and it can have oromotoră parafuncțională careă reprezentaă oă
aăsignificantăeffectăonătheăpatient’săqualityăofălife.ă amenințareă pentruă integritateaă sistemuluiă
Children with Cerebral Palsy are at greater risk of masticatoră iăcareăpoateăaveaăunăefectăsemnificativă
a wide range of oral conditions than their peers. asupraă calit țiiă viețiiă pacientului. Copiii cu
Aim. Thus this study sought to determine the paralizieă cerebral ă prezint ă ună riscă mareă deă
prevalence of Bruxism in children with Spastic dezvoltareă aă afecțiuniloră orale,ă comparativeă cuă
copiiiăs n to i.ă
Cerebral Palsy.
Method. This was a cross-sectional study done on Scop. Studiulă dore teă s ă determineprevalențaă
100 children with Spastic Cerebral Palsy between bruxismuluiălaăcopiiiăcuăparalizieăspastic .ă
the age group of 3-18 years. A self designed Metode. Acest studiu transversal a fost efectuat
questionnaire comprising of 49 questions like peă100ădeăcopiiăcuăparalizieăcerebral ăspastic ,ăcuă
total amount of sleep, regular bed time, grinding vârste cuprinse între3 – 18 ani. Un chestionar
and clenching teeth at day or night or both, pain at alc tuitădină49ădeăîntreb riăprivindăoreleădeăsomn,ă
temporomandibular joint was explained to the oraă deă culcare,ă scârțîitulă iă scrâ nitulă dințiloră peă
parents of the subjects in their vernacular perioadaă zileiă iă nopții,ă durereaă laă nivelul
language and the results were converted in articulațieiă temporomandibulareaă fost explicat
English and filled on the data collection sheets by p rințilorăînălimbaădeăorigine,ăiarăr spunsurileăs-au
tradusă înă limbaă englez ă iă s-au complectat
the investigator.
Results. The results revealed the significant chestionarele.
relationship between amount of sleep and Rezultate. Rezultatele au demonstrat oă relațieă
prevalence of bruxism. Bruxism was reported in semnificativ ă întreă num rulă deă oreă deă somnă iă
47.06 % Spastic Diplegics , 13.04 % Spastic prevalențaăbruxismului.ă Bruxismulă aăfostă raportatăă
la 47.06% dintre copiii spastici diplegici, 13.04 %
Hemiplegics and 35% in spastic quadriplegics.
Conclusion. Prevalence of bruxism is 54% in copiiiă spasticiă hemiplegiciă iă 35șă dintreă copiiiă
cvadriplegici.
Spastic Cerebral Palsy children.
Concluzii. Prevalențaăbruxismului este de 54% la
copiiiăcuăparalizieăcerebral ăspastic .ă

__________________________________________________________________

Introduction
Cerebral palsy is a non-progressive but often changing motor impairment syndromes that
may or may not involve sensory deficits that are caused by a non-progressive defect, lesion or
anomaly of the developing brain. [1] The global prevalence of cerebral palsy is approximately
2.4 per 1000 live births [2]and the incidence is higher in males than in females.[3]
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Spastic cerebral palsy is the most common type of cerebral palsy.[4] Clinical
manifestation of the cerebral palsy depends on which part of the brain is affected.[5] Cerebral
palsy patient may also display the problems like epilepsy, mental retardation, sensorial
deficiencies, persistent primitive reflexes, memory attention, learning and emotional problems,
speaking disturbance and language. [6] Children with cerebral palsy display various dental
problems similar to typically developing children. They present a higher susceptibility to oro
dental diseases like periodontal disease, dental trauma, dental caries, malocclusion,
temporomandibular joint disorders, enamel hypoplasia, abnormal or oral habits-tongue thrust,
drooling and mouth breathing, as well as high rates of bruxism. [7]
Sleep bruxism is an oromotor activity that is characterized by the clenching or grinding of
the teeth during sleep which is habitually associated with micro-arousals and is generally
accompanied by sound which was defined by International classification of sleep disorders
(2005). It is also defined as a diurnal or nocturnal para-functional activity that includes
unconscious clenching, grinding or bracing of the teeth by American Academy of orofacial pain
(2008).
The prevalence of Sleep Bruxism (SB) in children is around 14 to 20% and in young
individual between the age of 18 to 29 is 13%.8 However prevalence in cerebral palsy is
unknown.[2]Current polysomnographic and clinical studies have linked sleep related bruxism to
sleep disorders. Bruxism occurs primarily during the rapid eye movement phase of sleep. It
occurs once or twice per hour of sleep at a frequency of approximately 1 Hz,especially in phases
1 and 2 of non-rapid eye movement sleep.[2]SB can occur during the day or night. However,
nocturnal bruxism has found to be more frequent.[10]
The etiology and characteristics of bruxism are not well understood. Many factors may be
associated with bruxism like spasticity, back bone dysfunction with head projected forward,
unbalanced oral myofunctional disturbances which changes the contact between the teeth and
inclines hyperactivity of the main masticatory muscles (masseteric and temporal), lack of control
of posture of mandible which can worsen in periods of emotional stress, use of neuroleptics,
sleep disorders and malocclusion. These changes are common in children with cerebral palsy.[2]
As compared to typically developing children with cerebral palsy are more susceptible to
bruxism and other oral cavity disease due to poor oral hygiene, type and consistency of food, use
of medications, tonicity of facial muscles. [11]Literature reports various studies on oral health in
cerebral palsy, however less number of reported studies on prevalence of bruxism in cerebral
palsy especially spastic cerebral palsy as less attention is paid to oral health in these children,
hence the need for study.
Materials and methods
An approval for the study was obtained from Institutional Ethical Committee. It was a
cross-sectional study conducted on 100 children with spastic cerebral palsy between the age
group of 3-18 years. Children were taken from tertiary care unit, day care centers and special
schools. Informed assent was obtained from parents before conducting the study. Cases with
mixed cerebral palsy, denture, temporo-mandibular joint disorders and oral injuries were
excluded.
A self-designed questionnaire on bruxism comprising of 49 questions was used to obtain
information from parents. The questionnaire was in English language and included questions like
total amount of sleep, regular bed time, difficulty in breathing while sleeping, snoring, day time
sleepiness, periodic leg movements, grinding and clenching teeth at day or night or both and pain
at temporomandibular joint. These questions were explained to the parents in their vernacular
language and the answers were recorded as dichotomous. In addition information pertaining to
any dental, physiotherapy and medical treatment for grinding/clenching of teeth was obtained
from the parents. Pain at temporo-mandibular joint was assessed on Wong Baker Scale. [12]
49

VOL.21/ ISSUE 36/December/ 2015___________________ROMANIAN JOURNAL OF PHYSICAL THERAPY

Statistical analyses
Data were analyzed by the Statistical Programs. Numerical data were reported as mean
and standard deviation. Chi-square test was used to assess correlation between bruxism, amount
of sleep, chronological age and types of cerebral palsy. P value of less than 0.05 was considered
significant.
Results
Chi-square test was used to assess correlation between bruxism, amount of sleep,
chronological age and types of cerebral palsy. In children less than 7 years of age, the rate of
bruxism was found to be 54.24% and in children more than 7 years the prevalence of bruxism
was found to be 53.66%. Prevalence of bruxism varied in different types of spastic cerebral
palsy, 47.06% in spastic diplegics, 13.04% in spastic hemiplegics and 81.40% in spastic
quadriplegics.
The association between bruxism with amount of sleep in children showed significant
correlation. It was reported that less the amount of sleep more was the rate of bruxism.There was
no significant correlation between age of children and bruxism.
Table 1.Percentage of cerebral palsy children with and without bruxism
Variables
< 7 years
Chronological
age > 7 years
Male
Gender
Female
< 9 hours
Sleep
> 9 hours
Spastic Diplegia
Types of CP
Spastic Hemiplegia

N
32
22
39
15
30
24
16
3

Spastic Quadriplegia

Variables
< 7 years
Chronological age > 7 years
Male
Gender
Female
< 9 hours
Sleep
> 9 hours
Spastic Diplegia
Spastic Hemiplegia
Types of CP
Spastic Quadriplegia

35

With Bruxism
%
54.24
53.66
54.17
53.57
73.17
40.68
47.06
13.04
81.40

With Bruxism
N
32
22
39
15
30
24
16
3
35

Without Bruxism
N
%
27
45.76
19
46.34
33
45.83
13
46.43
11
26.83
35
59.32
18
52.94
20
8

86.96
18.60

Chi-squareăăăă(ăσ) p-value

%
54.24
53.66 0.0033
54.17
53.57 0.0029
73.17
40.68 10.2815
47.06
13.04
81.40 29.1831

0.9545
0.9572
0.0014*
0.00001*

Discussion
Bruxism has been reported to exist in many children with cerebral palsy; however, only a
few studies confirm this fact but its prevalence in spastic cerebral palsy is unknown.The purpose
of this study was to find the prevalence of bruxism in children with spastic cerebral palsy which
was found to be around 54%. The prevalence of bruxism in the general population has been
reported to be 21%.This para-functional activity could be due to factors such as spasticity,
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unbalanced myofunctional disturbance, backbone dysfunction with head projected forward
which changes the contact between the teeth and predisposes hyperactivity of the main
masticatory muscle. The masticator muscle spasticity in cerebral palsy interferes with daily
activities such as tooth brushing cleaning of oral activity and eating.13 Prevalence of bruxism is
42% in Down syndrome14 and 44% in Autism Spectrum Disorders which is comparatively less
than spastic cerebral palsy.[15]
Our findings are concurred with studies that have reported a higher prevalence of oral
habits in boys compared to girls in children with cerebral palsy. [16,17] Tooth eruption and
shedding variation across sexes, which may be one of the reason of these reported differences or
a contributing factors. When comparing the prevalence of bruxism by age subgroups, higher
prevalence was found in children below 7 years (54.24%) which coincides with the study which
reported that the frequency of the grinding appears to increase up to the age of seven. Most
investigators agree that bruxism increases during the mixed dentition stage and decreases with
age. [18]
Day time bruxism was found to be more common in Spastic cerebral palsy children.
Stress has been correlated with day time grinding. Child is hyperactive or taking
medications these factors increases the risk of teeth grinding during the day. [19]Similar result
was found in a study which reported that day time bruxism was more common in children with
downs syndrome due to spasticity.
Children with total body involvement, Spastic Quadriplegics were significantly more
affected. As they are more prone to sleep breathing disorders, difficulty in initiation and
maintaining sleep that is micro arousals, fragmented sleep, increase behavioral, psychological
and adaptive difficulties. as a result of increased behavioral, psychological and adaptive
difficulties. [20]
Gastroesophageal reflux disease presented a higher percentage of quadriplegics
individuals. It is associated with bruxism episodes, having more mandibular movements at the
time of low PH on the esophagus. [21,22] Hence in the present study bruxism in quadriplegics
was found to be 64.81% and that of diplegics 29.62% and hemiplegics as 5.55%.
Inverse ratio was found between the amount of sleep and bruxism in the present study
that is less the amount of sleep more was the bruxism rates in children. The children with
bruxism had irregularity in the bed time. The rate of bruxism in children sleeping less than 9
hours was found to be 73.17% and those children sleeping hours more than 9 hours had 40.68%
of bruxism. Strong positive correlation was found between disturbance of sleep habits and
psychological stress. [23]Children who sleep less will have poor quality sleep and greater
cortisol response to stress. [24]
Limitations.As we were limited to small sample size and unequal size in the subgroups
Conclusion
The prevalence of bruxism in children with spastic cerebral palsy was found to be 54% of
which quadriplegics were found to have the higher frequency compared to other types of cerebral
palsy.
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ABSTRACT
Background and Objectives: Energy expenditure (EE) is the total energy cost of maintaining homeostasis.
Therefore, it is important to adjust the individual’s nutritional supply and physical activities. Numerous studies
suggest evaluation of energy expenditure in various Caucasian and few studies in Asian population. However
there is dearth of literature relating to evaluation of components of energy expenditure in Indian physiotherapy
student population. Hence, the present study was taken up to evaluate EE in terms of basal metabolic rate,
resting metabolic rate, thermic effect of exercise, total daily calorie expenditure in Indian physiotherapy
students and to find the correlation between anthropometric measurements and components of EE.
Materials and methodology: A total of 100 Physiotherapy students who participated were subjected to
anthropometric measurements (BMI, waist-hip ratio). Energy expenditure was calculated using Harris-Benedict’s
and Mifflin’s equation. RMR and TEE were also calculated as per FAO guidelines.
Results: Miffin’s equation demonstrated statistically significant differences (p<0.001) between normal,
overweight and obese students. However, using Harris Benedict equation showed no statistically difference
(p=0.164) between overweight and obese group. Also when compared Miffin to gold standard equation (i.e
Harris Benedict),it was found that Miffin was more accurate among nonobese students. RMR, TEE and TDCE
(r=0.677, r=0.512, r=0.609) respectively were highly significant (pd”0.05) when compared between normal BMI,
overweight and obese students. There was a positive correlation between the components of EE and the
anthropometric measurements
Conclusion: This pilot study concludes that Miffin’s equation demonstrated a strong positive correlation among
all the three groups as compared to Harris Benedict equation and may be considered as an accurate equation
among all the three groups in Indian physiotherapy student population.
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INTRODUCTION

energy substrates (carbohydrates, lipids,
The amount of energy requires for a human body proteins and alcohol) combustion, in which there
to maintain its organic and vital functions is is an oxygen consumption and carbon dioxide
obtained by the oxidation of macronutrients from production. Some part of the chemical energy is
foods [1]. Energy expenditure may be consid- lost as heat and in urine, and the remaining
ered as a process of energy production from energy is stored in high energy molecules known
Int J Physiother Res 2015;3(4):1111-16.
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as adenosine triphosphates (ATPs) [2]. Energy
expenditure is the total energy cost to maintain
the homeostasis including the nutritional status
and the physical activity. Therefore it is
important to adjust the individual’s nutritional
supply and physical activities. Obesity is a
chronic metabolic disorder affecting approximately 5% of the Indian population [3] and
characterized by an increase in body fat mass
and predisposition to numerous obesity related
illnesses which includes hypertension, type II
diabetes mellitus, cardiovascular and pulmonary
disease, gallbladder disease, some forms of
cancer, and other disorders [4-6]. The exact
aetiology of obesity is unknown. However, an
obesity result from positive energy balance, i.e.,
energy intake exceeds energy expenditure [7].
The amount of energy that is required by an
individual depends on age and physiological
status. Adults need nutrients for maintaining
constant body weight and ensuring proper body
function. The factors which influence energy
needs are age, size and altered physiological
status such as pregnancy and lactation. Total
quantity of food intake is a measure of the total
energy expenditure. However, the precision of
the dietary assessment at the individual level is
reported to be poor as per FAO/WHO/UNU
Expert consultation on energy and protein
requirements emphasized the importance of
relying on measures of energy expenditure
rather than energy intake as a basis for arriving
at possible estimates of energy requirements
of individuals8. There are various components
of total energy expenditure like Basal energy
expenditure (BEE), Resting energy expenditure
(REE), Thermic effect of food or diet induced
thermogenesis (DIT), and physical activity (PA).
Basal energy expenditure is the amount of
calories spent per minute or per hour which can
be extrapolated to 24 hours, it also represents
the minimal energy required for body vital
function maintenance. The BEE contributes for
60% to 70% of daily energy requirement for most
sedentary individuals and nearly 50% for those
physically active [9,10] Resting energy
expenditure (REE) is a component of energy
expenditure that is also measured by indirect
calorimetry. It can be 3-10% higher than BEE due
to diet induced themogenesis and the influence
Int J Physiother Res 2015;3(4):1111-16.
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of most recent physical activity [11]. Thermal
effect of food (TEF) or diet induced thermogenesis (DIT) is also an component of energy
expenditure which is related to energy required
for digestion, absorption, uses and storage of
nutrients after food intake. The DIT represents
5-15% of total energy expenditure and plays an
important role in regulation of energy balance
and of body weight [12-14]. Physical activity
represents the thermal effect of any movement
that exceeds basal energy expenditure. It also
have a great variability inter and intra individual.
In active individual the energy required for
physical activity can correspond as 1-2 times the
BEE, while in sedentary individuals it can
represent less than half of BEE. There are
several methods for energy expenditure
measurement such as direct calorimetry and
indirect calorimetry, bioelectrical impedance,
doubly labelled water and others. Difficulty
involved in measuring these methods have
motivated several investigators in generating
simple equations for the estimation of basal
metabolic rate based on age, body weight, height
and gender. Most of the energy measurements
equations like Harris Benedict equation, Fredix
equation, Miffin equation, etc. are generated for
the estimation of basal metabolic rate (BMR)
are applicable for the temperate climate.
Numerous studies have been done to suggest
evaluation of energy expenditure in various
Caucasian and few studies in Asian population
especially the adolescents. However, there is
hardly any literature to evaluate of components
of energy expenditure in India physiotherapy
students population. Hence, the objectives of
the study were to evaluate EE in terms of BMR,
RMR, TEE, TDCE in Indian physiotherapy
students and also to find the correlation
between anthropometric measurements and
components of EE.

METHODOLOGY
Subjects: A total of 100 subjects were included
in the study. The subjects included for the study
group were all the students of KLEU Institute of
Physiotherapy, Belagavi aged between 17-31
years. Subjects were excluded if they were
absent on evaluation days, Students suffering
from fever or any other illness and/or not willing
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to participate. Ethical approval for the study was
obtained by the Institutional Ethical Committee
prior to the conduction of the study.
Study design: This study was an observational
study of cross-sectional type with a convenient
sampling and a sample size of 100 Students
above the age of 17years who were pursuing
Physiotherapy course at KLE Institute of
Physiotherapy, Belagavi, Karnataka, India.
Procedure: The purpose of the study was
explained and a written informed consent was
obtained from all the study subjects. All the
participants were screened based on the
inclusion and exclusion criteria prior to their
enrolment into the study. Demographic data
including the anthropometric measurement of
the participants such as BMI, waist-circumference, hip-circumference and waist-to-hip ratio
were measured, then the components of energy
expenditure i.e. Basal metabolic rate was
calculated using Harris-Benedict and Miffin’s
equations along with Resting Metabolic Rate,
Thermic effect of exercise and Total Daily
Calorie Expenditure.

Basal metabolic rate using Harris-Benedict
(RDEE) and Miffin’s equation, Resting Metabolic
Rate, Thermic effect of exercise and Total daily
calorie expenditure were included in the study.
Statistical analysis: Data was analysed using
SPSS windows version 16.0. Descriptive statistics
including numbers, proportions, mean and
standard deviations were used to analyse the
data. Chi-square test and ANOVA followed by
Bonferroni multiple comparison test was used
to compare mean of all groups. Correlation coefficient was used to find the strength of
association between numerical variables (i.e
Anthropometric measurements and components
of energy expenditure).

RESULTS AND TABLES

A total of 100 subjects were included in the
present cross-sectional study after the initial
recruitment process. The study population of 100
students was divided into normal, overweight
and obese as per their BMI. Age group ranged
between 18-31 years. The mean age was
20.3±2.40 and the gender distribution was
Fig. 1: Flowchart of the study participant’s recruitment categorized according to BMI grades under
process.
normal, overweight and obese subjects. The
study demonstrated positive correlation
between BMI, Waist-hip ratio and Components
of Energy Expenditure respectively (p<0.001).
Association between Miffin’s equation and
Harris-Benedict equation among normal,
overweight and obese subjects showed that
Miffin’s equation had statistically significant
differences in all the 3 groups(p=0.002, p<0.001,
p=0.034 respectively) whereas Harris-Benedict
equation has significant differences in normal
and overweight, normal and obese groups
(p=0.002, p=0.001, p=0.164 respectively).
Correlation between Harris-Benedict equation
and Components of Energy Expenditure
suggested Miffin’s equation had a stronger
positive correlation as compared to HarrisBenedict equation.
There was a strong positive correlation between
Miffin equation and TEE (0.953) compared to
Outcome measures: Anthropometric measure- RDEE and TEE (0.888). Also when compared
ments such as BMI, waist circumference, hip Miffin to gold standard equation (i.e Harris
circumference and waist-to-hip ratio along with Benedict), it was found that Miffin is more
components of energy expenditure such as accurate among nonobese students.
Int J Physiother Res 2015;3(4):1111-16.
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Table 1: Age and Gender distribution.
Sr no.
1

Variables

Males

Females

Normal

8(50%)

42(50.6%)

Overweight

6(31.2%)

32(38.6%)

Obese
2

Study group N=100

Age

3(18.8%)
9(16.8%)
20.6±2.40

Table 2: Correlation between BMI and Components of
Energy Expenditure.

Table 6: Correlation between Miffin’s equation and
components of energy expenditure.
Variables
Miffin’s
equation

Correlation
value)

(r Level of significance (P
value)

RMR

0.984

P<0.001

TEE

0.953

P<0.001

TDCE

0.977

P<0.001

DISCUSSION

The present study tried to evaluate the
components of energy expenditure using
Sr no.
Variables
Miffin’s, and Harris-Benedict equation with all
Harris-Benedict
the 3 groups. The present study suggested a
1
0.447
P<0.001
(RDEE)
strong positive correlation among all the 3
2
Miffin’s equation
0.522
P<0.001
groups with Miffin’s equation as compared to
Harris-Benedict equation.
3
RMR
0.677
P<0.001
Stephen Welle et al suggested that most
4
TEE
0.512
P<0.001
overweight subjects must consume more energy
5
TDCE
0.609
P<0.001
than lean subjects to maintain their excess
Table 3: Correlation between waist-hip-ratio and
weight and also stated that some may maintain
Components of Energy Expenditure.
their obesity without eating more than lean
Correlation (r
Level of
subjects [15]. The change in energy expenditure
Sr no.
Variables
value)
significance
associated with a weight change provides a
Harris-Benedict
1
0.423
P<0.001
buffer against further weight change. If one of
(RDEE)
the normal-weight women started to gain weight
2
Miffin’s equation
0.469
P<0.001
because of an increase in food intake or a
3
RMR
0.45
P<0.001
reduction in physical activity of 400kJ/d, and
4
TEE
0.431
P<0.001
would predict that her weight gain would not
5
TDCE
0.475
P<0.001
continue indefinitely but would eventually stop
Table 4: Association between Miffin’s and Harris- after approximately 5kg. The half-time to achieve
Benedict equations among normal, overweight and obese
this weight gain would be approximately 9 mo,
individuals.
assuming that the energy cost of weight gains
Harris-Benedict
33kJ/g. however there could be considerable
Miffin’s equation
Variables
equation
variability between subjects in the degree to
(P value)
(P value)
which weight gains or losses after energy
Normal and
expenditure because of individual differences
P=0.002
P=0.002
Overweight
in the effect of diet or weight changes on
Normal and
P<0.001
P=0.001
metabolic efficiency or physical activity [16-17].
Obese
Overweight and
However, present study only evaluated the
P=0.034
P=0.164
Obese
energy expenditure but did not attempt to study
Table 5: Correlation between Harris-Benedict equation the reasons for weight gain and weight loss.
and components of energy expenditure.
Other studies have evaluated the possible role
of low energy expenditure in the development
Correlation Level of significance (P
Variables
of obesity by studying reduced obese subjects,
(r value)
value)
assuming that their metabolic rate reverts to its
Miffin’s
0.896
P<0.001
preobese condition when weight is normalized.
Harris-Benedict
RMR
0.892
P<0.001
Obese individuals have higher energy
equation (RDEE)
TEE
0.888
P<0.001
expenditures than lean individuals [18] and
TDCE
0.897
P<0.001
energy expenditure declines during weight loss
Correlation (r
Level of
value)
significance
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in obese patients [19-31]. Rao et al measured
resting energy expenditure in Chinese young
healthy normal weight adults using five
predictive equations and found Harris-Benedict
and WHO equations cannot be used to predict
REE due to low accuracy rates as compared to
Lius, Owen and Miffin’s equations that had had
higher accuracy rates and lower bias in
estimating REE [32].
Study of RMR in Iranian women evaluated the
validity of predictive equations for estimating
RMR in normal and obese subjects and
suggested that Harris-Benedict formula provided
more valid estimation of RMR at the group level
in a range of normal weight to morbidly obese
Iranian women [33].
Several studies have suggested that weight gain
in obesity-prone women may be due to
maladaptive responses to the environment, such
as physical inactivity or excess energy intake,
rather than to reduced energy requirements.
According to Peter JM Weijs, Resting Energy
Expenditure (REE) for U.S. overweight and obese
class I and II adults can best be predicted with
the Miffin’s equation [34]. It was also suggested
that for Dutch overweight adults, the FAO/WHO/
UNU weight equations [35] may be used with
reasonable accuracy upto a BMI of 30. However,
for Dutch obese adults a BMI of 30-40, the Lazzer
equation [36,37] provides improved accuracy,
whereas the Miffin’s equation provides almost
80% accurate equation for U.S. adults. There are
limited data to support the use of Miffin’s
equation in overweight and obese subjects but
a recent review by expert panel [38] advised
that the Miffin’s equation be used for overweight
and obese subjects.
In the present pilot study, the accuracy of
Miffin’s equation has shown to be more
accurate than Harris-Benedict among non-obese
Indian Physiotherapy students.

CONCLUSION
This pilot study suggested that Miffin’s
equation demonstrated a strong positive
correlation among all the three groups as
compared to Harris Benedict equation. It may
also be considered as an better equation among
all the three groups in Indian physiotherapy
Int J Physiother Res 2015;3(4):1111-16.
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student population.The higher TEE, RMR, TDEE
in overweight and obese individuals may be
explained by high body fat since Physical
activity levels (PALS) of all the individuals in the
study were lightly active. Further studies are
needed to re-examine the relationship between
PAL and EE as a predisposing factor leading to
obesity.
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ABSTRACT
Background: Osteoarthritis is a degenerative joint disease involving thinning or destruction of the smooth
cartilage that covers the ends of bones and changes to the bone. Joint arthroplasty is an intervention for those
patients who have severe disease, with severe pain and radiographic evidence.
Objective: To compare the effect of proprioceptive exercises in osteoarthritic and total replaced knees using the
Knee Society Score and Joint Position Sense.
Design: A randomised clinical trial.
Subjects: A total of 95 subjects were selected based on the inclusion and exclusion criteria.
Intervention: Participants were divided into two groups; Group A comprised of the Total Knee Replacement and
Group B was the osteoarthritic group. Group A was given exercises along with ambulation and static and
resistance cycling and training of functional activities. Group B was given exercises and seven proprioceptive
exercises followed by continuous short wave diathermy cross-fire method for 15 minutes.
Outcome measure: Pain Intensity, Functional Outcome and Joint Position Sense (JPS) were measured by using
Visual Analog Scale (VAS), Knee Society Score (KSS) and Absolute angle of error, respectively.
Results: The results show a significant difference between the two groups using VAS and JPS whereas showed no
significant difference between the two groups on using the KSS.
Conclusion: Based on the results of this study, it was observed that proprioceptive exercises are beneficial in
improving the joint position sense in patients with osteoarthritis as well as total knee replacements.
KEY WORDS: Joint Position Sense, Total Knee Athroplasty, Ostoearthritic Knee, Knee Society Score, Proprioception.
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INTRODUCTION
The Subcommittee on Osteoarthritis of the
American College of Rheumatology Diagnostic
and Therapeutic Criteria Committee defined
osteoarthritis (OA) as “A heterogeneous group
of conditions that lead to joint symptoms and
signs which are associated with defective
integrity of articular cartilage, in addition to
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related changes in the underlying bone at the
joint margins” [1]. OA is known as degenerative
arthritis or degenerative joint disease or
osteoarthrosis [2].
Osteoarthritis is a degenerative joint disease
that involves thinning or destruction of the
smooth cartilage that covers the ends of bones,
as well as changes to the bone underlying the
1294
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joint cartilage [3]. The prevalence of OA
increases with age and generally affects women
more frequently than men [4].
The Community-Oriented Program for the
Control of Rheumatic Diseases (COPCORD)
studies conducted in India, Bangladesh and
Pakistan each collected data from several
communities, aiming to detect rural–urban or
affluent– poor differences. The two large
surveys conducted in India by one group of
researchers, presented data from these two
communities adjusted to the Indian population
census of 2001. This adjusted comparison
revealed a significantly higher prevalence of
knee pain in the rural (13.7%) compared with
the urban (6.0%) community [5].
Common signs and symptoms of knee OA include
knee pain, joint stiffness, decreased muscle
strength, and proprioceptive deficits. Clinically,
OA knee is characterized by pain during weight
bearing, tenderness, and limitation of knee
movement, crepitus, occasional effusion, and
variable degrees of local inflammation [6].
Impaired proprioception also has been reported
for the patients suffering from knee
osteoarthritis [7] where reduced proprioception
is responsible for initiation and/or perpetuation
of degeneration of the knee [8].
Shortwave diathermy (SWD) is a nonpharmacological management approach that
involves the application of deep heat and this
treatment has been reported to have a
measurable effect for patient with knee
osteoarthritis. Shortwave diathermy frequencies
approved by the Federal Communication
Commission’s (FCC) are 13.56 MHz (22 m
wavelength), 27.12 MHz (11m), and 40.68 MHz
(7.5m) of which the 27.12 MHz band is most
commonly used [9].
Joint arthroplasty is an intervention for those
patients who have severe disease, with severe
pain and radiographic evidence, who have not
responded satisfactorily to other treatment
modalities [10]. Total knee arthroplasty is one
of the most common orthopedic procedures
performed [11]. By 2030, it is estimated that
there will be an 85 percent increase in Total Knee
Arthroplasty (TKA) [12]. Nearly 90% of patients
who elected to have TKA had OA of the knee, 2/
3 was female, and 1/3 was considered obese.
Int J Physiother Res 2015;3(6):1294-00.
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The “ ideal” knee replacement candidate is
between the ages of 65-75, as patients are
healthy enough to recover well from surgery, yet
old enough so replacement most likely lasts the
rest of their lives (15-20 years) [11].
Although, to attain normal proprioception, range
of motion exercises and progressive resistive
exercises help re- establish joint proprioception,
they are not as functional or effective as
exercises in weight bearing position that help
to develop joint proprioception [13].
There are no evidence based clinical guidelines
post knee arthroplasty [14]. As Naylor et al. [15]
phrase it “the evidence base regarding total knee
replacement rehabilitation is somewhat
fragmented” with considerable evidence for the
use of acute postoperative cryotherapy and
continuous passive movement but little for the
treatments of choice such as exercise or
hydrotherapy or for the progression of functional
activities. Among literature, there is lack of
experimental clinical trials which explore the
therapeutic effects of proprioceptive exercises
on the total replaced knee and the osteoarthritic
group. Hence, the purpose of this study is to
compare the effects of proprioceptive exercises
in osteoarthritic and total replaced knees using
the Knee Society Score and Joint Position Sense.
MATERIALS AND METHODS
Institutional Review Board Approval: The
study was approved by the institutional review
board and was conducted in conformity with the
ethical and humane principles of research.
Patient Enrollment: A total of 95 subjects were
recruited from various out-patient departments
of the Tertiary Care Set-up in Belagavi,
Karnataka, India. The inclusion criteria included
the subjects willing to participate, age between
45 to 75 years, subjects with osteoarthritis of
the knee with Kellegren-Lawrence grade III,
subject with replaced knee who is referred for
rehabilitation on postoperative day six. The
exclusion criteria consisted of subjects with
neurological deficits, recent cardiovascular and
respiratory, tumors, fractures, traumas, and
infections. The subjects who agreed signed an
informed consent form and their demographic
data, symptoms and medical history were
recorded.
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present study was done manually as well as
using statistical package of social sciences
(SPSS) version 17 so as to verify the results
obtained. For this purpose the data was entered
into an excel spreadsheet, tabulated and
subjected to statistical analysis. Descriptive
statistics (mean and standard deviation) were
computed for all data.
Various statistical tests of significance were
done. Probability values less than 0.05 were
considered statistically significant and
probability values less than 0.001 were
considered highly significant.
RESULTS
Subject’s Characteristics: Table 1 presented the
means ± SD of age and gender for both groups.
Characteristics of both groups were matched at
the baseline. No significant differences were
recorded (p>0.05).
Table 1: Demographic data.
Group A

Group B

Gender (M:F)

17:28

24:26:00

Age (years)

57.76±9.51

64.25±9.76

Graph 1: Comparison of two groups (A, B) with respect
to baseline and 6 weeks VAS scores.

10.00
7.69
8.00
Mean value

Outcome measures: Pain intensity was given by
Visual Analog Scale (VAS, 0= no pain: 100=
unbearable pain). All the participants completed
the VAS by indicating the average pain level
experienced before and after the intervention
[16]. Functional outcome was measured by the
Knee Society Score (KSS), a well validated
questionnaire that was developed in 1989 to
objectively assess the TKA outcomes among
other conditions. There are two distinct parts:
Knee Score and Function Score with a maximum
score of 100 [17].
The perceived sense of knee joint position was
measured by absolute error angle using a knee
model and a universal goniometer. The
difference in the angle was calculated and the
mean difference of two angles was taken. The
procedure is repeated thrice and the average
values were taken [18].
Procedure: Participants were recruited from a
Tertiary Care Set-up, Belagavi. A brief history
was taken about the neurological and
musculoskeletal assessment for educational
profile and socioeconomic statusas per the
inclusion criteria. The assessment took around
15-20 minutes.
The study protocol was explained to the
participants. They were asked to read the
informed consent thoroughly and those
participants willing to take part in the study
provided a written informed consent. The
patients were allotted into the two groups; group
A was the total knee replacement group and
group B was the osteoarthritic knee group. The
intervention was given 5 sessions of therapy per
week for duration of six weeks and each session
was for 30 minutes.
Group A was given exercises that consisted of
ankle pump exercise, static quadriceps and
hamstring exercises, heel drags, closed kinetic
chain exercises along with ambulation and static
and resistance cycling and training of functional
activities .
Group B was given straight leg raises,
vastusmedialisobliques strengthening, high
sitting extension and seven propriocetive
exercises followed by continuous short wave
diathermy cross-fire method for 15 minutes.
Statistical Analysis: Statistical analysis for the

6.00

4.20

4.00

2.52
1.35

2.00
0.00
Group A

Group B
Baseline

6 weeks

Graph 2: Comparison of two groups (A, B) with respect
to baseline and 6 weeks KSS scores
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Graph 3: Comparison of two groups (A, B) with respect
to baseline and 6 weeks JPS scores.

Outcome’s Results:
1. VAS results: Figure 1 presents the mean value
of the VAS score for both groups.Comparison of
two groups (A, B) with respect to baseline and 6
weeks VAS scores was done using Kruskal-Wallis
test. There was a significant difference between
both groups (p<0.000).
2. KSS results: Figure 2 presents the mean value
of the KSS score for both groups. Comparison of
two groups (A, B) with respect to baseline and 6
weeks KSS scores was done using one-way
ANOVA test. There was no significant difference
between both groups (p<0.668).
3. JPS results: Figure 3 presents the mean value
of the JPS score for both groups. Comparison of
two groups (A, B) with respect to baseline and 6
weeks JPS scores was done using one-way
ANOVA test. There was a significant difference
between both groups (p<0.000).
DISCUSSION
This study was conducted to examine the effect
of proprioceptive exercises on osteoarthritic and
replaced knee using VAS, KSS and the perceived
joint position sense. The results indicated that
proprioceptive exercises are effective in the total
knee replacement and in the osteoarthritic group
as well. There was a statistical difference
between both groups with respect to VAS and
JPS. However, no statistical difference between
both groups with respect to KSS was seen.
This study was conducted to examine the effect
of proprioceptive exercises on osteoarthritic and
replaced knee using VAS, KSS and the perceived
joint position sense. The results indicated that
Int J Physiother Res 2015;3(6):1294-00.
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proprioceptive exercises are effective in the total
knee replacement and in the osteoarthritic group
as well. There was a statistical difference
between both groups with respect to VAS and
JPS. However, no statistical difference between
both groups with respect to KSS was seen.
Knee osteoarthritis (OA), generally defined by
the narrowing of the joint space, is a prevalent
condition that is often associated with
debilitating pain [3]. The prevalence of OA
increases with age and generally affects women
more frequently than men [4]. Female sex, lower
educational levels, obesity, and poor muscular
strength are associated with symptomatic
disease and subsequent disability [19]. All of
the above coincides with this study.
Primary osteoarthritis is a common disorder of
the elderly, and patients are often asymptomatic.
Approximately 80-90% of individuals older than
65 years have evidence of radiographic primary
osteoarthritis [20]. On the basis of the
radiographic criteria for osteoarthritis, more 50%
of adults older than 65 years are affected by
the disease [21]. Clinically, OA knee is
characterized by pain during weight bearing,
tenderness, and limitation of knee movement,
crepitus, occasional effusion, and variable
degrees of local inflammation [6] along with
reports of patients suffering from impaired
proprioception [7]. A study done where they
found that reduced proprioception in elderly and
osteoarthritic subjects may be responsible for
initiation and/or perpetuation of degeneration
of the knee [8].
Previous evidences suggest the possibility that
quadriceps weakness is a primary risk factor for
knee pain, disability, and progression of joint
damage in persons with osteoarthritis of the
knee [22]. Also, another study concluded that
in patients with knee OA, articular damage may
reduce quadriceps motorneuron excitability,
which decreases voluntary quadriceps activation
thus contributing to quadriceps weakness, and
diminishes proprioceptive acuity [23]. Another
study showed that advanced – stage knee
osteoarthritis with American College of
Rheumatology Criteria with grade of 3 showed
that proprioception was impaired in the patients
[24]. The criteria of the study were in conformity of previous evidences.
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A comparative study conducted by Thompson et
al.[25], showed that proprioception
significantly improved in both groups by 6
weeks. Their finding suggested that improvements in proprioception can be obtained via
regular activity that is independent of heavy
muscle loading. In a survey conducted for rehabilitation of TKA, the mean duration of the program was 5.6 weeks [14]. In another study suggested treatment programs when conducted for
5 days per week for 6 weeks showed improvements in symptoms [26]. This study as well utilized a 6 week protocol which was for both the
groups.
Application of shortwave diathermy to the
involved tissues may increase vascular
circulation with changes of tissues temperature,
which directly results in vascular dilatation,
increase in pain threshold, decrease in pain and
swelling. Such vascular improvement also
decelerates the inflammatory process by
increasing nutrition and oxygen supply and by
removing metabolic waste product [9]. This
present study also showed the reduction of pain
upon using the VAS scale. Rehabilitation of OA
that focus in muscle strength endurance and flexibility when combined with kinaesthesia and
balance demonstrate that improve dynamic
muscle strength and functional status and suggest using proprioceptive exercise in a rehabilitation protocol [27].
A randomised clinical trial proved that proprioceptive training led to greater improvements in
proprioceptive function, while strength training
resulted in a greater increase in knee extensor
muscle strength [28].
The main aims of physiotherapy rehabilitation
following knee arthroplasty were to reduce pain,
to maintain/increase joint range of motion, to
maintain/improve muscle strength, to maximize
functional ability, to support/advise and educate
patients as necessary and to encourage self-care
and self-management [30] and prevention of
post-operative complications [31]. Clinical
evidences showed that progressive quadriceps
muscle strengthening improves functional
outcome following knee arthroplasty [31-33].
Hence, our study was consistent with the
previous studies.
Int J Physiother Res 2015;3(6):1294-00.
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Contrary to this study, the effect of knee
replacement on proprioception in general
remains elusive. Some authors report significant
improvement in proprioception after knee
replacements [34,35], while others have found
no differences between replaced and
unreplaced knees [36,37]; even a reduction in
proprioception after knee replacements has
been reported [38].
CONCLUSION
Based on the results of this study, it was
observed that proprioceptive exercises are
beneficial in improving the joint position sense
in patients with osteoarthritis as well as total
knee replacements. Also, the results necessitate the implementation of proprioceptive
exercise into the protocols for rehabilitation of
both conditions for improving functional
activity and proprioception.
Conflicts of interest: None
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ABSTRACT
Background and Objectives: Frozen Shoulder is a painful shoulder condition with insidious onset that was associated with
stiffness and difficulty sleeping on the affected side. Mulligan’s technique for peripheral joints combines sustained manual
application of “gliding” force to joint, repositioning bone positional faults. The aim of the study is to find out and compare
the effect of MWM and Conventional Therapy in reducing pain, improving the shoulder range of motion and function in
stage 2 of adhesive capsulitis.
Materials and Method: The present randomized controlled trial was conducted among 30 participants who included both
male and female symptomatic individuals from the age group of 40 years and above with stage 2 of Adhesive Capsulitis.
Participants were randomly assigned into two groups of 15 each. Physical therapy treatment protocol which included
Mulligan’s MWM and conventional therapy and conventional therapy alone was given for 15 days. The outcome measures
recorded were pre and post 15th day of intervention using visual analogue scale, shoulder range of motion of flexion,
abduction, External rotation and functional evaluation by Disability of Arm Shoulder Hand.
Result: In the present study, within group analysis showed that pain relief, improved range of motion and reduced disability
was statistically significant in both groups (p< 0.01) whereas the between group analysis revealed that Group B (Mulligan’s
mobilization) showed better outcomes as compared to Group A (Conventional Therapy) in reducing pain, improving range
of motion and function.
Conclusion: Hence, it can be concluded that Mulligan’s MWM is more effective in treatment of Adhesive Capsulitis than
Conventional therapy.
KEYWORDS: Pain, Stage II Adhesive Capsulitis and Mulligan’s Mobilization with Movement and Function.

INTRODUCTION
Frozen shoulder is also referred to as
Adhesive capsulitis and is characterized by pain and
loss of motion of the shoulder joint. The exact cause
of frozen shoulder is unknown, even though it has
been found to affect somewhere between 2% to 5%
of people during their lifetime1.
Adhesive capsulitis is generally related to
shortening, thickening (or) fibrosis of joint capsule
surrounding shoulder joint. Ligamentous tightness
of shoulder decreases the volume of capsule, limits
the joint range of motion.
A cross sectional study conducted in 1951
on prevalence of frozen shoulder Herzog from North
England, Gordon from Canada, Stulter from
Germany ,and Dasgupta from India etc found that
on average the prevalence in females are more than
males and age group between 40-60 years2.
The authors concluded that muscle
relaxation achieved by superficial heating, thus
indirectly causes reduction of resistance in muscles,

which stretches within and around the muscle leads
to increasing the shoulder ROM3.
TENS by definition covers the complete
range of transcutaneously applied currents used for
nerve excitation although the term is often used with
a more restrictive intent, namely to describe the kind
of pulses produced by portable stimulators used to
treat pain4.
Resisted exercises typically include
strengthening of the scapular stabilizers and Rotator
cuff, should give progressively with an appropriate
intervention5.
Mulligan’s MWM technique for peripheral
joints combines a sustained application of manual
“gliding” force to a joint, by correcting positional
faults with concurrent (osteo-kinematics) motion of
joint. MWMs provide a passive pain-free end-range
corrective joint glide with an active movement. It
superimposes accessory movement on the patient’s
active physiological movement with the aim of
overriding the obstruction and re-establishing
correct alignment6,7. The Previous studies have
shown that Mulligan’s technique and passive
stretching both are effective in reducing pain and
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restoring range of motion and function for adhesive
capsulitis of the shoulder8 but there are limited
studies done to evaluate Mulligan’s MWM and
Conventional Therapy in stage 2 Adhesive
Capsulitis. Therefore, the purpose of the present
study was to find out effectiveness of Mulligan’s
MWM
with
Conventional
Therapy
and
Conventional Therapy alone.

METHODS
In this study 30 subjects were recruited
with stage II Adhesive Capsulitis from 15 March
2013 to 30 January 2014. The Inclusion criteria were
A) Subjects diagnosed with stage 2 Adhesive
Capsulitis. B) Age group 40 years and above. C)
Adhesive Capsulitis subjects with limited Range of
motion of shoulder abduction, external rotation and
flexion. D) Subjects with bilateral and/or unilateral
adhesive Capsulitis. E) Subjects who are willing to
participate in the study. The Exclusion criteria were
A) Subjects with Rotator cuff tears and other
shoulder ligament injuries. B) History of any
arthritis related to shoulder. C) Malignancy. D) Periarthritis shoulder secondary to fracture, dislocation,
Reflex sympathetic dystrophy, neurological
disorder. The study was carried out in KLES Dr.
Prabhakar Kore Hospital and MRC, Belgaum,
Karnataka. The study was approved by Institutional
Ethics Committee on Human subjects.

OUTCOME MEASURES
Outcome measures were Visual Analogue
Scale (VAS), Shoulder Range of Motion and
Disability of Arm Shoulder Hand (DASH). Pain
intensity was measured by asking the patient to
point on a 10 cm line marked with numbers 0 to 10
was used, where 0 symbolizes no pain and 10 as
maximum pain. Active Shoulder Abduction,
External Rotation and flexion ROM measurement
was taken both pre and post session of intervention
with the help of universal goniometer. The
functional index designed to determine the
symptoms and limitations that participant was
experiencing while performing daily activities. This
scale consists of 30 items in the form of activities of
daily living with each item scoring from 0 to 4,
where 0 is no difficulty in performing that activity
and 4 is unable to do that activity. This was used to
monitor the patient over time and to determine the
effectiveness of an intervention. The readings were
taken both pre and post 15th day of intervention for
all the outcomes.

INTERVENTIONS
The participants were randomly allocated
into two groups:
Group A received Conventional Therapy;
Group B received Mulligan’s MWM and
Conventional Therapy. Conventional Therapy
Protocol Includes Hot Moist Pack, TENS and
Shoulder Mobility Exercises. These treatment
protocols were given one session per day for 15
days. Whereas, treatment given for Mulligan’s
MWM was 3 sets of 10 repetitions with dosage of
overall 15 sessions.

RESULTS
FIG 1: TREATMENT WITH “MWM” FOR
SHOULDER FLEXION AND ABDUCTION IN
SITTING POSITION

The results of this study were analyzed in
terms of pain relief indicated by decrease in visual
analogue scale scores, Active ROM of shoulder
Abduction, External Rotation and Flexion which
was measured by using Universal goniometer and
Variations in functional disability of Shoulder was
recorded by Disability of arm shoulder hand
questionnaire (DASH).

STATISTICAL ANALYSIS

FIG 2: TREATMENT WITH “MWM” FOR
SHOULDER EXTERNAL ROTATION IN SUPINE

Statistical analysis of the present study was
done manually as well as by using SPSS software
version 10 so as to verify the results. Various
statistical measures such as mean, standard
deviation and tests of significance such as paired “t”
test for within group and unpaired “t” test for
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between group variables with independent mean
were used. Probability values less than 0.05 were
considered statistically significant and probability
values less than 0.001 were considered highly
significant.
TABLE 1: DEMOGRAPHIC DATA
Characteristics
Gender (M,F)
Side Affected (Lt, Rt)
Mean Age group
BMI
Duration of Symptoms (months)

Group A
(10,5)
(8,7)
52.73±5.42
25.87±3.60
4.80±2.51

Group B
(8,7)
(13,2)
54.20±6.52
25.98±3.35
4.73±2.22

P- value

0.48
0.35
0.30

Disability of arm shoulder hand
In group A the mean DASH score on pre
intervention was 72.13±14.68 and post intervention
24.73±12.38 and in group B pre intervention score
70.93±13.38 and post intervention 15.13±12.22.
There was no statistically significant reduction in
overall DASH score of both the groups but clinically
there was significant difference from day 1(p=0.73)
to day 15 (p=0.08). Pair wise comparison of both
the groups did not show any significant reduction in
DASH scores.

Demographic Profile-(Table 1)

Shoulder Active Flexion ROM

The mean age of the participants in group
A was 52.73±5.42 years and group B was
54.20±6.52 years. There was no significant
difference between the mean ages of the participants
in between the groups.
In the present study there were 18 males
and 12 females. The gender ratios of participants in
group A was 10 males and 5 females (66.67% and
33.33) and participants in group B was 8 males and
7 females (53.33% and 46.67%). The participants
affected with left shoulder were 8 (55.33%) and 7
(46.67%) with right side involvement in group A, 13
(86.67%) with left side involvement and 2 (13.33%)
with right involvement in group B respectively.
The mean onset of duration of symptoms in
group A was 4.80±2.51 months and in group B was
4.73±2.22 months. The mean BMI of participants in
group A was 25.87±3.60 kg/m2 and in group B was
25.98±3.35 kg/m2.

In group A the mean Active Flexion on the
day 1 was 102.53±13.51 and post intervention was
147.87±15.86 and group B the score on pre
intervention was 105.20±15.65 and post
intervention was 166.40±12.96.
Pair wise comparison between the groups,
group A and group B showed significant
improvement of Active Flexion range.

Outcome measures (Table 2)

In this study mean of within group
comparison of pre intervention and post 15th
intervention values were taken. In group A the mean
Active ER score on pre intervention was
23.13±11.43 and post intervention was 45.07±8.77.
In group B the mean Active ER score on pre
intervention was 23.33±14.32 and post intervention
was 52.07±13.26.
Pair wise comparison of both the groups
did not showed any statistical significant
improvement in Active ER range.

Visual Analogue Scale (cms) score
In group A the mean VAS score on pre
intervention was 7.02±1.08 cms and post
intervention was 2.44±1.18 cms and in group B day
1 score was 7.16±0.86 cms and post intervention
was 1.40±1.47 cms. There was a statistically
significant reduction in overall VAS score of both
the groups from day 1 to day 15.
On comparing between the group A and
group B, values of VAS scores on pre intervention
to 15th day of intervention was statistically
significant with the p value (p = 0.02).
TABLE 2: INTER GROUP COMPARISON OF
OUTCOME MEASURES OF BOTH GROUPS.

VAS Score
DASH Score
Flexion
Abduction
External
Rotation

Pre intervention
(p-value)
0.53
0.97
0.88
0.95
0.99

Post intervention(pvalue)
0.02*
0.10
0.00*
0.01*
0.35

*shows statistical significant difference

Mean
value
0.02*
0.18
0.01*
0.00*
0.08

p

Shoulder Active Abduction ROM
In group A the mean value of pre
intervention for Active Shoulder Abduction was
88.60±16.66
and
post
intervention
was
138.13±13.91, In group B pre score was 87.00±9.5
and post intervention was 158.13±17.02.
In comparison between groups, Active
range of motion was significantly improved in both
groups.
Shoulder Active External Rotation(ER) ROM

DISCUSSION
The present study conducted was a
Randomized controlled trial to compare the
effectiveness of mulligan’s MWM with
Conventional Therapy and Conventional Therapy
alone in participants with stage II Adhesive
capsulitis.
In present study age distribution and
anthropometric variables (Height, Weight, and
BMI) showed no statistical significant difference in
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groups which represents the homogeneity of
participants.
In both the groups common conventional
therapy given for treatment of Adhesive Capsulitis
was Hot moist pack, Transcutaneous Electrical
Nerve Stimulation and Shoulder mobility exercises
for a period of 15 sessions.
The mean age in both groups was almost
similar, group A 52.7± 5.4 and group B 54.2±6.5.
But the most common age group that were between
50 to 56 years. The results of mean age group of
present study supports a systematic review, by
Nicholas and Lewis, in which nine studies
conducted on shoulder Adhesive Capsulitis were
affected between the age group of 47 years to 56
years with little variations9.
The present study did not show any
correlation between the BMI and Adhesive
capsulitis which is consistent with study done by
Perttu E T Arkkila et al10, in which they found no
association found between the shoulder capsulitis
and BMI.
The results of the Pain reduction in
Mulligan’s MWM group (group B) was also found
to be in line with the study done by Deepak and
Mahendra (2012)11 who studied treatment of
chronic lateral epicondylitis on 40 subjects for a
period of 3 weeks. Results exhibited significant
reduction of pain in manual therapy group when
compared to conventional group. Present study also
confirmed that MWM technique is capable of
producing hypoalgesic effect by the end of third
week.
In Conventional group (group A) the mean
value of baseline and post intervention showed
statistical significant reduction in quality of pain on
VAS score. Reduction in pain is achieved by
application of hot moist pack was consistent with
study done by Rabkin et al on physiological effect
of local heat include analgesia, increase in metabolic
activity; reduction in muscular spasm is excitation
of nociceptive nerve endings, reduction in viscosity,
increase in extensibility of collagen, stimulation of
sensory receptors, increase in local circulation and
relief of pain12.
Comparison on the basis of percentage of
each group the DASH score showed significant
improvement in the disability of shoulder.
Conventional group (group A) it showed 65% and
MWM group (group B) showed 78% improvement.
But the mean P value showed drastic change from
pretest to post intervention within both the groups.
The results of the present study is supported by the
previous literatures done by several authors on
manual therapy interventions when combined with
physical therapy (Exercises, stretching’s and

modalities) which have shown to be better effective
in terms of pain, ROM and function because of
analgesic effect seen by Mulligan’s technique.

LIMITATIONS
First limitation of the study was less
sample size. Secondly, duration of study was short.
Third, no blinding of evaluators was done.

CONCLUSION
The present randomized clinical trial
provided evidence to support the use of
interventions in the form of Conventional therapy
and Mulligan’s MWM are useful in by reducing
pain, improving range of motion and functional
ability in terms of DASH in subjects with stage 2
Adhesive Capsulitis. Hence, it can be concluded that
Mulligan’s MWM is more effective in treatment of
Adhesive Capsulitis than Conventional therapy.

SCOPE FOR FURTHER STUDY
Studies with larger sample size and with
longer follow up periods are recommended. Studies
with all the shoulder range of motions to be included
in determining the consistent outcomes. Studies can
be extended by comparing with other treatment
modalities.
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ABSTRACT
Introduction: Heel pain is a very common foot problem. The sufferer usually feels pain either under
the heel (planter fasciitis) or just behind it (Achilles tendinitis), where the Achilles tendon connects to
the heel bone. One of the reasons of heel pain may be due to Subtalar joint dysfunction that will affect
the movement of calcaneus and thus potentially affect the tension in plantar fascia. There are no studies
done to find the effectiveness of subtalar joint mobilization on heel pain. The aim of this study is to find
out the effectiveness of subtalar joint mobilization on plantar heel pain.
Methodology: 14 subject both males and females were recruited in the study from KLES Dr.Prabhakar
Kore Hospital & MRC, Belgaum. Participants were randomly allo�ed in 2 groups. Group A received
Therapeutic Ultrasound and stretching and Group B received Subtalar joint mobilization with
Therapeutic Ultrasound and stretching. The Outcome measures used are visual analogue scale (VAS)
and functional ability level in terms of Foot Function Index (FFI). Readings were taken both pre and
post treatment sessions, respectively.
Results: Fourteen subjects (mean [SD] age, 37.1(11.6) years in Group A and 39.1(15.08) in group B)
satisfied the eligibility criteria, agreed to participate, and were allo�ed into the conventional (n =7) or
mobilization group (n = 7). Significant difference was found between the differences of VAS between
two groups with P-value (0.038). Significant difference was found in the Post value of foot function
index between two groups P-value (0.002).
Conclusion: Manual therapy intervention i.e. Subtalar joint mobilization with stretching and
ultrasound is more effective in improving Pain(VAS) and foot function index score in subjects with
plantar heel pain.
Keywords: Plantar heel pain, Subtalar mobilization.

INTRODUCTION
Plantar heel pain has been referred to in the
published literature by many names including heel
spur syndrome, which lends some importance to
the radiographic presence of an inferior calcaneal
spur to the clinical symptoms.1Complaint is usually
of an insidious sharp pain in the medial heel along
the medial plantar fascia at the insertion at the medial
tuberosity of the calcaneum on weight bearing after
a period of non-weight bearing.2 Patient experience
maximum pain early in the morning on the initial
steps and this pain are reported to have reduced
gradually throughout the day as the patient begins
to workout.3 Plantar heel pain also results in mild

disability and decrease in quality of life of an
individual.4 Associated significant findings may
include high body mass index (BMI), tightness of the
Achilles tendon, pain upon palpation of the inferior
heel and plantar fascia, and inappropriate shoe
wear.5,6 Tenderness can be produced over the medial
calcaneal tuberosity and may increase on standing
tip toe and dorsiflexion of toes. Americans annually
and affects as much as 10% of the general population
over the course of a lifetime.7 There was report
where authors have suggested that plantar heel pain
accounts for about 8% and 15% of foot complaints
in both athlete and non-athlete population.8
Plantar Heel pain can also be termed as heel spur
syndrome, runner’s heel, calcaneal periostitis, and
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painful heel syndrome.9 The most common cause
cited for plantar heel pain is biomechanical stress of
the plantar fascia and its enthesis of the calcaneal
tuberosity. Discussion of a biomechanical aetiology
usually involves the windlass mechanism and
tension of the plantar fascia in stance and gait.10,11 An
understanding of the anatomy and kinematics of the
foot and ankle, the static and dynamic function of the
plantar fascia during ambulation, and knowledge of
the contributing risk factors associated with plantar
fasciitis aid in developing a proper treatment and
preventative protocol for this condition. One of
the reasons of heel pain may be due to Subtalar
joint dysfunction that will affect the movement of
calcaneus and thus potentially affect the tension in
plantar fascia. Numerous interventions have been
described for treatment of PF, which include: rest,
heat, ice pack, non-steroidal anti-inflammatory drugs
(NSAIDS), heel pads, magnetic insole, night splints,
walking cast, taping, plantar and Achilles stretching,
ultrasound, steroid injection, extra-corporeal shock
wave therapy, platelet-rich plasma injection, pulsed
radiofrequency electromagnetic field therapy, and
surgery. Studies have shown substantial benefit from
manual therapy on conditions like Osteoarthritis
knee, neck pain, and cervicogenic headaches. There
exists less evidence to support the use of manual
therapy intervention in plantar heel pain. A case
report has been done by young et al in which
they have taken four patients with heel pain and
managed using the manual physical therapy have
shown positive results.12 Subtalar joint mobilization
is a manual therapy intervention that increases
the mobility of the calcaneum that contributes an
increased pronation and thus increased tensile stress
through the plantar fascia.13 There are lack of studies
to find the effectiveness of subtalar joint mobilization
on heel pain. The purpose of this pilot study is to
describe manual therapy intervention i.e. subtalar
mobilization in subjects with plantar heel pain and
also to compare the effectiveness of Subtalar joint
mobilization on pain response and foot function
index in plantar heel pain.

METHOD
In this experimental study we recruited 14
subjects over a two month period (from July 2013 to
August 2013). Patient presenting to physical therapy
at the KLE’s Dr. Prabhakar kore hospital and MRC,
Belgaum Physiotherapy OPD were screened for

eligibility criteria. Inclusion criteria required patients
who are willing to participate of 18-60 years of age
with primary report of plantar heel pain .Patient
were excluded if they have any contraindications to
ultrasound like (infective condition of foot, tumour
calcaneal fracture, metal implants). Any redflags
to manual therapy like (i.e., tumour, fracture,
rheumatoid arthritis, osteoporosis, prolonged history
of steroid use, severe vascular disease, etc.) were
excluded. Also we had excluded subjects who have
corticosteroids injections in heel in past 3 months,
subject with neurological pain, subject with ankle
ankylosis, congenital foot deformity.

EXAMINATION PROCEDURE
Baseline values, Demographic data, and selfreported measures were taken from all the subjects.
Self-reported measures include Foot function index,
Numerical pain rating scale. Wri�en Informed
consent was taken from the subjects and ethical
clearance was done from the concerned commi�ee.
The primary outcome measures used in this study
were Visual analogue scale (VAS) for pain and Foot
Function Index to assess the functional limitation.

INTERVENTION
After taking the baseline data, patient were
deliberately assigned to either of the groups i.e.
Group A (Control group) and Group B (Experimental
Group). Subjects in both group had received
conventional treatment i.e. therapeutic ultrasound
and stretching. Patients in both groups were treated
6 sessions per week .All patients in both group
received therapeutic ultrasound (3 MHz, 1.5 W/cm2,
100-Hz frequency, 20% duty cycle for 5 minutes).14
All patients were also instructed to do stretching of
soleus and gastrocnemius muscle and the plantar
fascia.15 Patients were asked to perform these
stretching exercises three times daily during the
course of study. Patients were also asked to avoid
those activities that aggravate his symptoms. In
Group B i.e. the mobilization group patient received
subtalar joint distraction manipulation and subtalar
joint mobilization.7
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values between the groups.
Table 1- Demographic Distribution.
Age

BMI

M

F

Group A

37.1±11.76

23.95±1.56

3

4

Group B

39.1±15.08

23.88±1.81

3

4

T

0.777

0.79

P

0.787

0.938

Table-2 Pre-post pain Values
Pain(VAS)

Fig 1- Subtalar joint distraction manipulation

Pre

Post

Difference

A

7±1.82

3±1.41

4±0.81

B

6.8±1.33

1.5±0.03

5.3±0.95

P

0.902

0.73

0.38*

Table 3- Pre-post FFI values

Fig 2- Subtalar Joint mobilization.

STASTICAL ANALYSIS
All the data was computed and analyzed by using
SPSS software version 19.0.Mean standard deviation
calculated the pre and the post data. Unpaired t-test is
used for intra group comparison. Variables that were
not normally distributed were analyzed with MannWhitney U test for group comparisons.

RESULTS
17 patients were screened for the eligibility
criteria. Fourteen subjects (mean [SD] age, 37.1(11.6)
years in Group A and 39.1(15.08) in group B)
satisfied the eligibility criteria, agreed to participate.
Demographic data i.e. age, sex, and BMI are matched
between two groups. We found clinically significant
difference in the pre-post values of VAS i.e. pain in the
mobilization group. There was significant difference
between the differences of the VAS between the
groups. In terms of Foot Function index there was
significant difference between the post interventional

A
B
T

Pre
51.2±16.97
41.8±16.53
1.501

FFI
Post
30.4±9.41
12.4±8.15
3.829

Difference
20.8±8.30
29.4±11.81
1.576

P

0.314

0.002*

0.141

DISCUSSION
The result of the study showed that the
mobilization group demonstrated a significant
improvement. Combined treatment approach that is
mobilization with exercise provided be�er clinical
benefits in terms of both function and pain than the
approach using only conventional therapy. Adding
mobilization in the conventional treatment for the
patient with heel pain have shown be�er results so
a clinician can be confident using the mobilization
as treatment approach to get clinically significant
results. In our study, the mobilization approach, as
compared to the conventional approach, resulted in
be�er outcomes that were statistically and clinically
meaningful. The findings in our mobilization group
are similar to those reported in a case series by Young
et al, who found that patients with plantar heel pain
who were treated with manual therapy using an
impairment-based approach experienced clinically
meaningful improvements in pain. Hoch et al reported
that the use of Maitland mobilization i.e. posterior
talar glide on subjects with chronic ankle instability
have improvement in self-reported function,
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dorsiflexion range of motion, and balance.16 In a
study done by Hanrahan et al17 to examine the effect
of postero-anterior joint mobilization at the lumbar
spine found decrease in pain on acute mechanical
low back dysfunction in collegiate athletes. The above
studies by Hoch et al and Hanarahan et al supports
the effectiveness of joint mobilization on pain relief,
increasing range of motion and increasing function
on the corresponding joint. A study conducted by
Joshua et al18 found that manual therapy is a superior
management approach over electrophysical agents in
the management of individuals with plantar heel pain
and thus the following study goes with their study.
The decrease in pain and increased foot function
is because the mobilization helps in increasing the
mobility of calcaneum and talus that contribute to
an increase dorsiflexion range and pronation, and
thus decreased tensile stress through the plantar
fascia which decreases the pain and increase the foot
function.
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CONCLUSION
In this pilot study we found manual physical
therapy with conventional therapy superior to
conventional therapy alone in the management
of patient with plantar heel pain. We found both
approaches to demonstrate benefits, however the
magnitude of benefit was more in the sub-talar
mobilization group.
IMPLICATION: Physical therapist should use
manual therapy technique as a choice of intervention
for the treatment of plantar heel pain.
LIMITATIONS: Small sample size.
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ABSTRACT
Background: Non-specific low back pain is prevalent in 23% with an incidence of 11-22% of general population.
A modified lumbar SNAG is an existing Mulligan mobilization technique performed with a combination of joint
glide and physiological spinal movement i.e. the lion exercise.
Objective: To find out the immediate effect of modified lumbar SNAG on pain, range of motion and Back
performance Scale in non-specific chronic low back patients.
Methods: 30 subjects (mean age=36.9±10.07) were recruited for study. All patients received modified SNAG
mobilization at the respective painful site followed by conventional therapy on the 1st day. The outcome measures
were assessed pre and post mobilization. The subjects were further treated with conventional therapy for 10
sessions.
Outcome measures: Visual Analog Scale (VAS), Lumbar flexion ROM & Back performance scale.
Results: Mean difference between pre and post treatment values for VAS, Lumbar flexion ROM and Back
Performance Scale were 2.58±1.44, 0.26±0.19 and 4.4±1.71 respectively. All outcome measures were highly
significant with p=0.0001.
Conclusion: The results conclude that modified lumbar SNAG has an immediate effect on reducing pain and Back
performance scale score and an improvement in lumbar flexion ROM.
KEY WORDS: Non-specific chronic low back pain, modified lumbar SNAGS, Back performance scale.
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INTRODUCTION
Low back pain is an extremely common problem
experienced by most people at some point of
their life. It is a major condition which causes
activity limitation, work absence and economic
burden on families, communities, industries and
government [1].
‘Non-specific low back pain’ is defined as low
back pain which is not attributable to
recognizable or a known specific pathology such
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as bone disorder in the spine(fracture), radicular
nerve compression, slipped intervertebral disc,
lumbar canal stenosis, inflammatory disorder of
spine(ankylosing spondylitis), cauda equine
syndrome, congenital back disorder, infection in
the spine(discitis), tumour and osteoporosis
[2,3].
There is no much evidence on the prevalence of
non-specific chronic low back pain, but best
estimates suggest that the prevalence is
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approximately 23% with an incidence of 11-22%
of the general population [2]. Diagnostic triage
is used to distinguish between non spinal or
serious spinal disorder and those with pain of
musculoskeletal origin by means of history and
examination with particular emphasis on red
flags [4,5]. The prognosis for an acute non
specific low back pain is relatively favourable.
A significant percentage of sufferers, probably
over 50 %, do not consult a health care
professional for the problem. Among those who
seek care, most will experience rapid
improvement in pain and disability within the
first 3 months. Beyond this time the majority of
the sufferers no longer consults and will continue
to experience low levels of pain and
disability[6].
In a small group of acute patients, the problem
fails to resolve. Approximately 10% will go on
to develop chronic and disabling low back pain.
It is this group that utilizes the majority of the
resources and there has been a considerable
research effort to develop and evaluate effective
treatments for this group [6].
Physiotherapy has been commonly used for the
treatment of low back pain (CSAG 1994; Milienz
et al 1997). This typically involves a variety of
interventions, but commonly involves exercises,
advice, Maitland mobilization, the McKenzie
technique, abdominal exercises, TENS, short
wave diathermy, interferential therapy,
ultrasound as well as numerous less commonly
used intervention (Foster et al., 1999; Jackson,
2001; Gracey et al., 2002; Hamm et al 2003;
Poitres et al 2005; Byrne et al., 2006; Schmidt et
al 2007; Casserley-Feeney et al 2008; Liddle et
al., 2009) [7].
Mulligan’s mobilization with movement
technique (MWM) is gaining increasing
popularity in its use in musculoskeletal
conditions, such as the low back pain. Brian
Mulligan pioneered one of the most important
MWM technique described as ‘sustained natural
apophyseal glide’ synonym as SNAG. SNAG is
described as involving the application of an
accessory passive glide to the lumbar vertebrae
while the patient simultaneously performs an
active movement. The direction of the glide is
argued to be along the plane of the facet joints
Int J Physiother Res 2015;3(3):1018-23.
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and the technique is performed in a weight
bearing position (e.g. sitting, standing) [8].
The basic principle of a SNAG is cessation of
pain and an increase in lumbar range of motion
thereby reducing the disability and ability to
perform the restricted movement/ activity.
According to Mulligan, the effect of MWM is
based on the fact that pain is associated with a
‘positional fault ’ in joints with resultant
‘biomechanical changes’ like joint restriction and
stiffness. Thus, combining this joint glide with
a physiological spinal movement is performed
to overcome the biomechanical joint problems
that may cause the symptoms [9, 10].
A modified lumbar SNAG is an existing Mulligan
mobilization technique performed with a
combination of joint glide and physiological
spinal movement i.e. the lion exercise. The glide
can be applied to the spinous processes, facets
or unilaterally over the transverse processes
with the radial border of your hand while the
patient performs the Lion exercise [11].
A three week experimental non-controlled prepost test pilot study was done by Frederikke
Bjerregaard Nielsen et al in Denmark in 2012
on the effectiveness of modified lumbar SNAG
in lion on non-specific chronic low back pain
patients for flexion deficits with a month follow
up. A total of 10 participants were recruited for
5 day treatment twice a week spread over 3
weeks. Outcome measures used were Back
Performance Scale, Patient Specific Functional
Scale, EuroQOL EQ5D and Low Back Pain Rating
Scale. The study showed significant results in
Low Back Pain Rating Scale and EQ5D health
index. However, the study concluded that the
results were influenced by low sample size,
participant’s lack of homogeneity and choice of
tests. Hence, further studies on the effect of
modified SNAG are required [12].
Various theories and studies support the use of
joint mobilization in the spine as an integral part
of the treatment and rehabilitation process after
low back injury. There have been reports of long
term pilot studies and randomized clinical trials
which have described the success of modified
MWMs with lion exercise in the management
of non-specific chronic low back pain.
However, yet the results did not assign of any
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value as they were influenced by various factors.
Thus, further research on its effectiveness is
required. Hence, the purpose of the study is to
evaluate the immediate effects of modified
lumbar SNAGS in lions stretch position for nonspecific low back pain patients on pain, lumbar
flexion range of motion and Back Performance
Scale.

METERIALS AND METHODS
Participants: In this Pilot study, 30 patients were
recruited with non-specific chronic low back pain
at a Tertiary care centre, Belagavi from October
2014-December 2014.
Subjects included were 1) to have clinically
diagnosed chronic non-specific low back pain
for more than 3 months 2) both genders 3) age
group from 20 to 50.
Subjects excluded if they had 1) any previous
surgery of spine 2) history of pathology of spine
(eg. Spondylosis, spondylolisthesis, spine
tumours, cauda equine syndrome, signs of
neurological deficit, slipped intervertebral discs,
ankylosing spondylitis, spinal infection) and 3)
pregnant women.
The study was approved by the Institutional
Ethical Review Board. The purpose of the study
was explained and informed consent was
obtained from all patients.
Outcome measures: The outcome measures
used in the study were 1) Visual Analog Scale
2) Lumbar flexion Range of motion using the
measuring tape 3) Back Performance Scale.
Visual Analog Scale (VAS) was used to evaluate
the pain intensity which represents a line of 10
cm ranging from 0 cm to 10 cm will be drawn,
where the subjects were asked to mark a point
according to their perceived pain level, where 0
represents No Pain and 10 represents
Unbearable Pain. The scale has been found to
be reliable and valid measure of pain [13,14].
Lumbar flexion range of motion was assessed
using the measuring tape introduced by Schober.
The skin was marked along the midline of spine
10cms above and 3cms the PSIS. The distance
between these two points was measured using
the tape after trunk flexion and increase in the
change was noted. This change indicated the
amount of lumbar flexion [15].
Int J Physiother Res 2015;3(3):1018-23.
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Back Performance Scale (BPS) assessed the
activity limitation which consisted of 5
performance tests of activities requiring mobility
of the trunk. The tests included were: Sock test,
Roll test, Finger-tip to floor test, Pick up test and
Lift test.BPS is a 16 point scale ranging from 015. The ordinal scores (0-3) from the five tests
are summarized to give a broader measure of
the scale. The scale showed excellent intertester agreement and a high test-retest
reliability [16, 17].
Intervention: Subjects were screened based on
the inclusion and exclusion criteria.
Demographic data was collected with initial
assessment of VAS, lumbar flexion ROM and BPS
scores. All patients received modified lumbar
SNAGS at the respective painful site. Outcome
measures were then reassessed post
mobilization. The intervention was followed by
Hot moist pack [18], Transcutaneous Electrical
Nerve Stimulation (TENS) and exercises. [19] The
subjects will be further treated with hot moist
pack, TENS and exercises for the next 10 days.
Modified lumbar SNAGS: The patient is in prone
lying with hands palm down under the shoulders
and knees well apart; then flexes knees and hips
so that a quadruped position (LION position) is
achieved while stretching out the spine [9] The
therapist stands to one side of the patient and
applies a sustained natural apophyseal glide
(SNAG) centrally to the spinous process of the
involved segment while the patient repeats the
stretch 3 times with 10 seconds hold. The radial/
medial border of the hand is hooked under the
chosen segment while the other arm encircles
the trunk to stabilize the upper body [10]. (Figure
1&2)
Fig. 1: Starting Position for Modified Lumbar SNAG.
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For lumbar flexion Range of motion, the mean
value increased from 5.26 ± 0.81 pre- treatment
to 5.39 ± 0.86 post mobilizations (Graph 1).
While, the mean value of Back performance
scale score reduced from 6.86 ± 3.36 to 2.46 ±
2.51 post mobilization respectively (Graph 1).
Table 1 shows the mean difference ± SD values
of the pre-post treatment for VAS, lumbar flexion
ROM and BPS scores which were 2.58 ± 1.44,
0.26 ± 0.19 and 4.4 ± 1.71 respectively. Pain
levels, lumbar flexion ROM and BPS scores were
Statistical analysis: Statistical analysis was highly significant post modified SNAG
performed using the GraphPad InStat 3 software, mobilization with p value=0.0001.
version 3.1. [20] Mean, standard deviations and
mean difference were calculated for each Table 1: Mean Pre, Post, Difference t & p Values Of Out
Come Measures.
variable. To calculate the significance between
pre and post mobilization, Students’ paired t-test
Lumbar Flexion Back Performance
Period
VAS
was calculated for all the outcome measures
ROM
scale
with statistical significance level set at 0.05.
Pre
6.48±1.81
5.26±0.81
6.86±3.36
Sample size calculation: The sample size was
Post
3.96±2.39
5.53±0.68
2.46±2.51
calculated with the formula:
Mean
2.58±1.44
0.26±0.19
4.4±1.71
difference
n=4pq÷d2
t value
9.415
7.186
14.228
Where, n= sample size
p value
0.0001*
0.0001*
0.0001*
p=population at risk
q=population without risk
DISCUSSION
d=sampling error
The estimated desired sample size calculated The present study was conducted to determine
was 30 subjects.
the immediate effects of modified lumbar SNAGS
in non-specific chronic low back pain patients.
RESULTS
Following mobilization, there were significant
30 participants (mean ± SD age, 36.9±10.07), reduction in the pain and activity limitation while
19 females and 11 males participated in this pre a significant increase in lumbar flexion ROM.
and post mobilization experimental study. All the The changes seen in the present study showed
patients agreed to participate and filled the positive and greater outcomes than a long term
3 week study done by Frederikke et al in 2012
consent form.
who applied modified lumbar SNAGS in lions on
The mean ± standard deviation value for Visual
non-specific chronic low back pain patients with
analog scale pre treatment was 6.48 ± 1.81
flexion deficits. Outcome measures used were
which reduced to 3.96 ± 2.39 post mobilizations
Low back pain rating scale disability, Patient
(Graph 1).
specific functional scale and EQ5D health index.
Graph 1: Mean Pre and Post Treatment Values Of Out
The study reported except for the patient specific
Come Measures.
functional scale there were no statistical
significant differences in the outcome measures.
However, the results reported only minor
improvements and were not clinically relevant
[12].
The reduction of pain and increase in the ROM
must have occurred due to the concept of
‘positional faults’ described by Brian Mulligan.
Fig. 2: End Position for Modified Lumbar SNAG.
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According to Brian Mulligan, there are minute
positional faults that can occur from injury or
muscular imbalances which have to be corrected
and sustained while movements take place.
Thus, SNAG which means sustained
repositioning of one articular surface on its
neighbour while a movement or function is
undertaken overcomes and corrects the
positional faults occurred in the spine [9]. Once
the pain generator is released, normal function
returns and the muscle spasm surrounding the
affected joint is resolved [10].
According to Chaitow (1998), moving further into
flexion and sustaining this position for a short
while followed by slowly returning to the normal
resting position allows time for the proprioceptor
functions of the trunk muscles to reset
themselves [21].
A case report was done by Bedardet al on lumbar
facet dysfunction and the use of Mulligan’s
SNAG technique on an 18 yr old collegiate
volleyball player with chronic low back pain. The
study concluded that applied mobilizations
released entrapped meniscoid within the joint.
Thus it proved that facet joint dysfunction
respond well to Mulligan SNAG technique [22].
One recent study by Kostantinou et al.
investigated the immediate effects of MWM’s
in ROM and pain levels in 26 LBP patients with
pain and flexion ROM limitations. The treatment
consisted of SNAG mobilizations of using 2–3
sets of 4–6 repetitions (at 3 levels), whereas,
the placebo consisted of adoption of a
comfortable position for around 3 minutes time.
Results showed that 73% of the intervention
condition and 35% of the placebo condition had
improvements in flexion-extension ROM
measured with an inclinometer and/or pain
scores. However, placebo group, and a crossover
design carries the risk of a residual effect from
the intervention and could be a limiting factor.
Nevertheless, the study was the first
investigating Mulligan MWM’s effect in a
symptomatic LBP population [23]. Given above,
it is questionable whether the SNAGS given
utilize purely biomechanical or any other more
mechanisms in order to produce pain free range
of motion.
Several studies have reported that along with
Int J Physiother Res 2015;3(3):1018-23.
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the biomechanical changes, there are certain
neurophysiological changes that occur at the
spinal level. These potential physiological
changes include changes in descending pain
inhibitory systems and changes in central-pain
processing mechanisms. Thus combining the
joint glide with a physiological joint movement
performed overcomes the biomechanical and
neurophysiological joint problems that may
cause the symptoms.
Limitations: Limitations of this study were that
the level of spinal involvement was not noted
which varied in all the participants. The second
limitation was that there were subjects who
complained of pain but had no range of motion
restriction. This made no significant changes in
the Back performance scale as their level of
activity was not affected.

CONCLUSION
The study concluded that modified lumbar SNAGS
in lion’s position reduced pain and activity
limitations while it increased the lumbar flexion
ROM in patients having non-specific chronic low
back pain.
FUTURE SCOPE OF STUDY: Future studies should
include a larger number of populations, examine
long term effects of modified lumbar SNAGS and
compare this technique to other forms of
manual or exercise intervention.
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ABSTRACT
Relevance: Plantar fasciitis, the most common cause of heel pain, is due to repetitive strain injury to the medial
arch and the heel, causing functional disabilities. Any biomechanical alteration in the lower extremity has its
effect on plantar fascia. Kaltenborn mobilization techniques have been proved effective in improving the range
of motion of the affected joints. There is a need to evaluate these techniques in plantar fasciitis by treating
whole lower extremity.
Participants: 20 subjects with the mean age (23.80±2.71) with primary heel pain are recruited in the study.
Method: Subjects of randomized controlled trial were randomly allocated into two groups, Group A (n=10)
received therapeutic ultrasound, stretching’s and exercises and Group B ( n=10 ) received therapeutic ultra
sound, Kaltenborn mobilizations to the affected joints of lower extremity, stretching and exercises. The outcome
measures are visual analogue scale ( VAS ), foot function index ( FFI ) and range of motion measured by
Goniometer assessed on day 1 pre-treatment and day 12 post treatment.
Analysis: It was done using Mann Whitney U test and Wilcoxon matched pairs test using SPSS software.
Results: The intra-group mean differences in pre and post values for group-A are 1.80±2.39, 2.50±2.64, 3.40±1.84,
and 19.75±8.16 for ankle dorsiflexion, plantarflexion, VAS and FFI respectively, and in group-B are 1.00±2.11,
10.50±8.32, 4.70±0.67and 28.07±8.26 for ankle dorsiflexion, plantarflexion, VAS and FFI respectively. The intragroup comparison had shown statistical significance with p<0.05 and whereas in between comparison groupB had shown better improvement than group-A.
Conclusion: Kaltenborn mobilizations along with therapeutic ultrasound, stretches and exercises have shown
better improvement compared to the control group.
KEY WORDS: Kaltenborn mobilizations, plantar fasciitis, impairment-based.
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INTRODUCTION
Plantar fasciitis a common cause of heel pain is
due to repetitive strain injury of the medial arch
and heel [1]. Plantar heel pain occurs as a
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secondary problem due to repetitive strain of
plantar fascia at its attachment to tuberosity of
the calcaneus, is an extremely common podiatric problem which requires a great attention and
care [2]. Plantar fascia holds two functions a
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static function it stabilizes the medial longitudinal arch; dynamically, it restores the arch and
aids in reconfiguring the foot for efficient
toe-off [1]. The patient complains of worse pain
in the morning when he attempts to take the
first few steps after getting out of bed, after
prolonged sitting, or when he just begins to workout [1,3]. The causative factors for plantar
fasciitis includes, overweight; walking, running
or standing for a long period of time, old worn
shoes with insufficient arch support [3]. Faulty
mechanics like over pronation, discrepancy in
leg length, excessive tibial torsion and excessive femoral anteversion are other causative
factors [4]. Structural abnormalities in ankle and
foot or at other joints forming the kinematic
chain of the affected lower extremity can also
be a causative factor for plantar fasciitis.
Diagnosis of plantar fasciitis is based on the
complains and the patient’s history, patient’s
with plantar fasciitis complains pain in the inferior heel on weight bearing which is described
as either throbbing pain, searing or piercing pain
especially when he takes first few steps in the
morning and after prolonged periods of inactivity [5]. Faulty biomechanics is also a risk factor
for developing plantar fasciitis. Studies have
proved that excessive pronation of foot is a
major cause for plantar fasciitis [5].
The plantar fascia is a dense fascia that runs
nearly the entire length of the foot. It begins
posteriorly on the medial tubercle of the
calcaneus and continues anteriorly to attach by
digitations to the plantar plates and then, via
the plates to the proximal phalanx of each toe.
Plantar fascia contributes to arch support, the
support of arches has been compared to the
function of a tie-rod on a truss where the truss
and tie-rod forms a triangle; the two struts of
the truss form the sides of the triangle and the
tie-rod is the bottom. The talus and calcaneus
forms the posterior strut, and the remaining
tarsal and metatarsals form the anterior strut.
The plantar fascia, as the tie-rod, holds together
the anterior and posterior struts when the body
weight is loaded on the triangle. This structural
design is efficient for the weight-bearing foot
because the struts (bones) are subjected to
compressive forces, whereas the tie-rod (fascia)
is subject to tension forces [6].
Int J Physiother Res 2015;3(4):1117-21.
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The treatment options for plantar fasciitis include
electrophysical agents like ultrasound,
stretching’s and strengthenings [4,7], taping [8];
myofascial trigger point release technique [9];
counterstrain techniques [10]; manual therapy
techniques [2,7,11].
Movement impairment of limited dorsiflexion is
identified as an increasing risk causing plantar
fasciitis [12]. Factors such as tight gastrosoleus,
rotational deformities such as femoral
anteversion and tibialvarus had their effects on
plantar fascia. These biomechanical impairments in lower extremity joints may be factors for
abnormal stresses on plantar fascia. Perhaps
impairment-based therapy may aid in recovery
as fascia will be relieved from the abnormal
stress. Hence the aim of the study is to evaluate
the effectiveness of impairment-based
Kaltenborn mobilizations for plantar fasciitis.

MATERIAL AND METHODS
A total of 24 participants were screened for
plantar fasciitis, out of which 4 were excluded
as they did not meet the inclusion criteria.20
subjects with primary heel pain were recruited
in the study as per the following inclusion criteria
1) both female and male 2) age between 18 to
40 years and 3) primary heel pain for about 3 to
4 weeks. Subjects were excluded if they had 1)
tumor 2) recent fracture in lower extremity 3)
rheumatoid arthritis 4) osteoporosis 5) prolonged
history of steroid use, 6) severe vascular
disease7) any prior surgery to distal tibia, fibula,
ankle joint, or proximal to the base of the
metatarsals . Demographic data was recorded
and physical examination will be carried out
prior to intervention. Participants were recruited
and randomly allocated into control group (A)
or experimental group (B) using envelope
method.
The study was carried out in tertiary health care
hospitals, Belgaum after the approval from
Institutional Ethical Committee and informed
consent was obtained from the subjects.
Outcome Measures: The outcome measurements were VAS for pain, ROM for ankle was
calculated using a goniometer and FFI to assess
function was taken on 1st day before intervention and 12th day after intervention.
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Pain was measured using VAS by asking the
patient to mark a point indicating the severity
of his/her pain on a 0 to 10 cm horizontal scale,
where 0 signified no pain and 10 signified the
worst pain.
FFI is used to measure how much the foot pain
has affected the functional ability, it is measured
by using the sores ranging from 0 to 10 where 0
is the minimum and 10 is maximum it consist of
3 subscales pain subscale, disability subscale
and activity limitation subscale. Maximum score
is 230 points.
A universal goniometer is used to measure the
ROM at ankle joint which is a more reliable
method.
Procedure: The subjects were randomly
allocated into two groups using envelope
method. Group A received therapeutic
ultrasound (3 MHz, 1.5 W/cm2, 100 Hz frequency,
20% duty cycle for 5 minutes) stretchings
(gastrocnemius and plantar fascia) and exercises
(intrinsic muscle strengthening), 6 sessions were
given on alternate days for 2 weeks. Group B
received therapeutic ultrasound, stretching’s
(gastrocnemius and plantar fascia) and exercises
(intrinsic muscle strengthening), Kaltenborn
mobilizations to the joints in the lower extremity
as required, 6 sessions were given on alternate
days for 2 weeks.

Statistical Analysis: Statistical analysis was
done using SPSS. Mean and standard deviation
of age was calculated for age. Within group
comparison for VAS, ROM and FFI was done by
Wilcoxon matched pairs test and between group
comparisons with Mann-Whitney U test. Level
of significance was set at p<0.05.

RESULTS AND TABLES
20 subjects were randomly allocated into 2
groups using envelope method. The mean value
of age of subjects in Group A was 23.80±3.61
and the mean value of age in Group B was
23.80±1.81 (Table 1)
Table 1: Mean and SD of age.
Mean n SD
Group A

23.80±3.61

Group B

23.80±1.81

ROM: Mean ROM values increased from
40.00±6.67 to 42.50±5.40 for plantar flexion in
group A and in group B ROM values increased
from 38.50±9.44 to 49.00±3.16 for plantarflexion.
Mean ROM values increased from 16.50±4.12
to 18.30±3.33 for dorsiflexion in group A and in
group B ROM values increased from19.00±2.11
to 20.00±0.00 for dorsiflexion. The intra group
comparison of ROM in Group A and Group B for
plantarflexion had shown statistical significance
Photograph 1: Talocrural Photograph 2: Talocrural with p-value 0.0431 and 0.0077. The intra group
Posterior Glide.
Anterior. Glide.
comparison of ROM in Group A and Group B for
dorsiflexion had not shown statistical
significance with p-value 0.0679and 0.9999
(Table-2). The intergroup comparison of ROM
had shown statistical significance for plantar
flexion with p-value 0.0082.The inter group
comparison had shown no statistical
significance dorsiflexion with p-value 0.4963
(Table-3).

Photograph 3: Subtalar Dis- Photograph 4: Knee Postetal Tractio.
rior Glide.

Table 2: Intragroup comparison of ROM, VAS and FFI
using Wilcoxon matched pairs test.
Variables

Groups

Pre

Post

Difference

p-value

ROM
Dorsi flexion

Group A

16.50±4.12

18.30±3.33

1.80±2.39

0.0679

Group B

19.00±2.11

20.00±0.00

1.00±2.11

0.9999

ROM
Plantar flexion

Group A

40.00±6.67

42.50±5.40

2.50±2.64

0.0431*

Group B

38.50±9.44

49.00±3.16

10.50±8.32

0.0077*

Group A

6.90±0.32

3.50±1.58

3.40±1.84

0.0069*

Group B

7.00±0.94

2.30±0.48

4.70±0.67

0.00001*

Group A

42.12±9.66

22.38±9.30

19.75±8.16

0.0059*

Group B

42.66±13.21

14.59±6.80

28.07±8.26

0.0051*

VAS
FFI
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Table 3: Intergroup comparison of ROM, VAS and FFI
using Mann Whitney U-Test.

Variables

Groups

z-value

p-value

ROM dorsiflexion

Group A vs. Group B

-0.6803

0.4963

ROM plantar flexion

Group A vs. Group B

-2.6458

0.0082*

VAS

Group A vs. Group B

-2.0032

0.0452*

FFI

Group A vs. Group B

-2.419

0.0156*

VAS: Mean VAS values reduced from 7.00±0.94
to 2.30±0.48 with a mean difference of
3.40±1.84 in group A and in group B VAS reduced
from and in group B VAS reduced from 7.00±0.94
to 2.30±0.48 with a mean difference 4.70±0.67.
The intra group comparison of VAS in Group A
and Group B had shown statistical significance
with p-value 0.0069 and 0.00001 (Table-2).The
intergroup comparison had shown statistical
significance with p-value 0.0452 (Table-3).
FFI: Mean FFI values reduced from 42.12±9.66
to 22.38±9.30 with a mean difference of
19.75±8.16 in group A and in group B it reduced
from 42.66±13.21 to 14.59±6.80 with a mean
difference of 28.07±8.26. The intra group
comparison of FFI in Group A and Group B had
shown statistical significance with p-value
0.0059 and 0.0051 (Table-2).The intergroup
comparison had shown statistical significance
with p-value 0.0156 (Table-3).

DISCUSSION
The present study was conducted to determine
effects of impairment-based Kaltenborn
mobilizations on pain and function in subjects
with plantar fasciitis. The result of the study
showed the mobilization group had significant
improvement in VAS and FFI compared to the
control group. The mobilization group also had
shown better improvements in ROM compared
to the control group, where plantar flexion had
shown statistical significance but dorsiflexion
was not statistically significant. The pre and post
dorsiflexion scores showed no statistical
significance as the difference is very less; there
was a very less increase in dorsiflexion range
from pre treatment to post treatment and most
of the subjects had full range of dorsiflexion.
The results of this study were consistent with
the results of the previous study done by Joshua
et al, where both manual therapy group and the
Int J Physiother Res 2015;3(4):1117-21.
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control group had shown significant improvement in pain and function but manual therapy
group had shown better improvement compared
to the control group [2].
Decreased dorsiflexion is considered as a
causative factor for plantar fasciitis and when
the range is improved by manual therapy
technique subjects had reported decreased pain.
This can be attributed to the fact that improved
range at ankle joint decreased tension created
in plantar fascia and leads to decreased pain
[3]. A tight gastrosoleus decreases the
dorsiflexion range of motion, stretching
gastrosoleus increases the range. Decreased
plantar flexion can be due to weak plantar
flexors as they produce a decreased plantar
flexor force at ankle [6].
Joshua et al and Young et al had proved the
combined effect of manual therapy and physical
therapeutic agents and stretching and exercises
is more effective than treating with
electrotherapeutic agents, stretching and
exercises; the present study has similar results
as compared to the above literature and had
proved the efficacy of Kaltenborn mobilizations
in plantar fasciitis.
Treating the whole kinematic chain yields better
results compared to treating the affected area
was observed in this study, literature supports
treating whole kinematic chain treatment of
lower extremity in conditions such as OA hip had
shown improvement in pain and function [13].
Therapeutic ultrasound has analgesic and antiinflammatory effects; the reduction of pain in
subjects in both the groups could be due to the
use of therapeutic ultrasound. Kaltenborn
mobilizations also have its effects on pain
reduction [14]. Pain reduction was observed in
both the groups when assessed on VAS but
Group B showed significant reduction in pain,
this can be attributed to mobilizations. Grade III
mobilizations were given to the participants,
grade III mobilizations include traction and glide
it stretches the tendon, ligament, capsule and
improves physiologic accessory movement [15].
When traction is applied there is distraction of
one articular surface on the other in
perpendicular direction. Gliding causes
translational glide of one surface parallel to the
other; both the techniques improves joint range
1120

and decreases pain [16,17].
As the pain limits the functional abilities reduced
pain in subject could be a factor for improving
the functional performance. This could be stated
as the pre and post scores assessed using FFI
functional assessment scale had increased. As
the mobilizations at each joint improved the
function at that level proper weight distribution
might have occurred and the abnormal stress
on plantar fascia is decreased. Gastrocnemius
stretching had decreased the tightness of the
muscle relieving stress on fascia; this could be
another reason for significant pain reduction in
both the groups. The small sample size and
recruitment of subjects from a single centre is a
limitation of the study as the results could not
be generalized.
Future Scope: A similar study with large sample
size could be done. The long term effects need
to be investigated. Similar study with other
manual therapy techniques needs to be
investigated.

CONCLUSION
The present study concludes that both the
groups had shown improvement in pain and
function but the mobilization group is more
effective compared to the control group. Hence,
it is proved that combined treatment approach
of manual therapy with electro-physical agents
and exercises would yield better results.
Conflicts of interest: None
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Objective: Compare the effectiveness of Mulligan’s MWM and
MIMG protocol on pain and function in knee osteoarthritis.
Background: Osteoarthritis is a disorder of the diarthrodial
joint, a slow degenerative disease clinically characterized by
pain, loss of functional mobility. On a radiograph seen as
reduced joint space, formation of osteophytes, sclerosis of
bone and deformity. Manual therapy has proved to be an
effective treatment method in knee osteoarthritis (OA), but
there is a need to investigate effectiveness of different manual
therapy techniques. There is limited evidence on effect of
Mulligan’s MWM and MIMG protocol in knee OA.
Participants: 64 subjects (mean age 52.42±6.95 years) with the
diagnosis of knee OA stage II and III on Kellegren Lawrence
classification were recruited from tertiary health care hospital,
Belagavi, Karnataka.
Methods: A randomized clinical trial was conducted on 64
subjects, were randomly allocated into two groups, Group A
(n=32) receiving Mulligan’s MWM (6 sessions) +conventionaltherapy (14sessions) and Group B (n=32) receiving MIMG
protocol (6 sessions) +conventional-therapy (14 sessions) for a
period of 2 weeks. The outcome measures were Visual
Analogue Scale (VAS), Range of Motion (ROM) and WOMAC
scale. The outcomes assessed on day 1 pretreatment and day
14 post-treatment.
Results: Pre and post mean difference values in Group A were
5.38±1.07cm, 8.75±7.410 and 40.31±7.24 for VAS, ROM flexion
and WOMAC respectively. While the pre and post mean
difference values for Group B were 5.28±1.11cm, 12.19±10.470
and 41.41±12.62 for VAS, ROM flexion and WOMAC
respectively. The intra group comparison was statistically
significant with p= <0.001. Inter- group comparison is not
statistically significant.
Conclusion: Both Mulligan’s MWM and MIMG protocol are
effective in treating OA knee. Hence can be suggested as one of
the treatment regime.

Key Words:
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INTRODUCTION
Osteoarthritis is characterized by decoupling of degenerative
and repair process resulting in degeneration of the joint 1.
Degeneration of the articular cartilage, results in alteration of
its biomechanical properties leading to focal loss of articular
cartilage, loss of joint space, osteophyte formation, focal area
of synovitis, periarticular bone remodelling and subchondral
cysts.2
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Knee joint is the most frequently affected in OA and results in
pain and mobility impairment in the elderly. 3 Symptomatic knee
osteoarthritis has high prevalence among older people in the
Asian region both in rural and urban areas.4
OA knee has a multifactorial etiology which includes increased
mechanical stress, obesity, age, genetic predisposition and
greater bone density.5 Other risk factors of OA are female
gender, geographic factors, smoking, occupational kneeling or
squatting, lifting heavy weights, ethnicity, joint trauma,
immobilization.1,6 OA knee is generally classified as primary
(idiopathic) and secondary. Signs and symptoms of OA knee are
pain during weight bearing, limited knee range of motion,
crepitus, occasional effusion, and variable degrees of local
inflammation.7 Sequence of pathological events in OA usually
begins in the antero-medial compartment of the knee joint
leading to fibrillation, sclerosis, eburnation and osteophyte
formation are the sequence of events in OA. 8 The Kellegren and
Lawrence method is a validated method to classify OA into 4
grades based on level of destruction on radiographic images;
grade I shows early changes and grade IV shows severe
radiographic disease.9
Electrical modalities are used to relieve pain; other treatment
methods are exercises, patellar taping, thermal modalities and
aerobic walking10. Shortwave (SW) diathermy can be used to
reduce pain and swelling, accelerate the inflammatory process,
and
promote
healing
in
tissues
with
chronic
inflammation.11Exercise
consistently
yields
better
improvements in pain, physical function and also helps to
improve quality of life in osteoarthritis.12
Manual therapy includes many techniques of which the most
common is joint mobilization and manipulation. Manual
therapy combined with stretching and strengthening exercises
to the effected components of the full kinematic chain of lower
extremity i.e., the ankle, knee, hip and the lumbar segments
along with the knee joint had proved beneficial effects. 13
MIMG knee protocol is a chiropractic approach which includes
two techniques myofascial mobilization and myofascial
manipulation. It was introduced by the MIMG group, Australia.
Brian Mulligan’s Mobilization with Movement (MWM) for
peripheral joints is a widely used to restore functional
movements in joints even after many years of restriction. 15
Mobilization with Movement is the concurrent application of
pain-free accessory mobilization with active and/or passive
physiologic movement. Passive end-range over pressure may
now be applied without pain as a barrier.16,17
The present clinical interest is to investigate the effectiveness of
manual therapy and chiropractic techniques in peripheral joints
as there is little evidence in this region. Pain and functional
limitation is the major concern in OA knee, manual therapy
techniques were proved to be effective in improving pain and
function. Both MWM and MIMG have evidence that these
techniques are effective in reducing pain, improving range and
function in participants with knee OA.14,18-20 The aim of this

study is to compare the effectiveness of MWM and MIMG on
pain and function in OA knee.

MATERIAL AND METHODS
A total of 70 participants were screened for primary
osteoarthritis, out of which 6 were excluded as they did not
meet the inclusion criteria. 64 subjects with knee OA were
recruited in the study as per the following inclusion criteria
1)both female and male subjects aged between 40 to 60 years,
2) subjects with primary knee osteoarthritis, Grade II and III by
Kellegren Lawrence. Subjects were excluded if they had 1) any
surgical procedure done for lower extremity in past 6 months,
metal implants in lower limb, 2)any infection or neoplastic
disorder,3)post traumatic knee stiffness, 4)secondary knee
oa,5)peripheral vascular disease. Demographic data was
recorded and physical examination will be carried out prior to
intervention. Participants were recruited and randomly
allocated into control group (A) or experimental group (B).
The study was carried out in tertiary health care hospitals,
Belagavi after the approval from Institutional Ethical Committee
and informed consent was obtained from the subjects.
OUTCOME MEASURES:
Outcome measurements were VAS for pain, ROM was
calculated using a goniometer and WOMAC index to assess
function was taken on 1st day before intervention and 14th day
after intervention. Knee pain is measured on Visual Analogue
Scale by asking the subject to mark on a 10 cm scale based on
the severity of pain where 0 is signifies as no pain and 10 as
worst pain. ROM measured using a Goniometer with subject in
supine position and asking the subject to flex his knee while the
range is measured and functional assessment is assessed with
WOMAC index, a well validated and self administered scale
which consists of a total of 24 items in 3 domains. Pain- 5 items,
Stiffness -2 items, Physical function- 17 items. Total score
ranges from 0 to 96. Each item is scored 0(none), 1(mild),
2(moderate), 3(severe) and 4(extreme). Average of the score is
obtained by dividing the total score with 96 and multiplying
with 100.
Procedure:
The subjects were randomly allocated into 2 groups using card
method, with 32 subjects in each group.Group (A) received
Mulligan’s MWM and conventional therapy. MWM includes a
medial glide, lateral glide (photograph 2) applied with a belt
and maintained and the subject asked to flex his knee actively
and rotation glide (photograph 1) with subjects knee in flexed
position in supine and the therapist internally rotates tibia on
femur and fibula is moved ventrally when the glide is
maintained, mobilizations given for 6 sessions in two weeks.15
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Photograph 1: Rotational Glide
Photograph 4: Myofascial Manipulation

STATISTICAL ANALYSIS
Statistical analysis for the present study was done using SPSS
version 21. Demographic data i.e. age, gender, BMI, duration of
symptoms were analyzed using chi-square test and t-test.
Within group comparison for VAS intervention was done by
Wilcoxon matched pairs test and between group comparison
with Mann-Whitney U test. Range of Motion (ROM) and
WOMAC (function) were analyzed by paired t-test. Level of
significance was set at p<0.05.
Photograph 2: Lateral Glide
Group B received MIMG protocol+ conventional therapy. MIMG
chiropractic knee protocol consists of a non-invasive myofascial
mobilization (photograph 3) procedure and an impulse thrust
(photograph 4) procedure. The mobilization procedure directs a
small, sustained load and specific force to the patellofemoral
articulation in a pre-determined direction of movement. This
load was achieved through the active extension and flexion of
the knee in the range starting from 90° of knee flexion to
available full extension. During this movement, the patella is
actively mobilised in a supero-inferior direction in a plane
directed tangentially to the patella17 for 6 sessions in 2 weeks.14
Conventional therapy13 is given 1 session/day for 14 days;
includes Short Wave Diathermy, contralateral method for 15
minutes duration, stretchings for gastrocnemius, hamstrings
and quadriceps muscle 3 repetitions of 30-sec hold, and
strengthening exercises for quadriceps 1 set of 10 repetitions,
range of motion exercises two 30sec bouts with 3 sec hold at
end range and patellar mobilizations( grade III and IV) 2-6 bouts
of 30 sec.
Photographh 3: Myofascial Mobilization

RESULTS
64 participants were included in the study through random
sampling method into either groups and received intervention
for 2 weeks.
Demographic Profile: Each group had 32 participants. The
mean age of participants in group A was 50.13±6.94 and group
B was 54.72±6.25. Other details such as BMI, gender, duration
of symptoms and knee affected were shown in table 1.
Outcome measures: The intra group comparison for VAS, ROM
and WOMAC had shown statistical significance (p<0.00001)
(table 2). The mean values of VAS score reduced from 7.72±0.92
to 2.34±0.65 with a difference 5.38±1.07 in group A and from
7.56±1.13 to 2.28±1.08 with a difference 5.28±1.11 in group B
(fig.1). In group A WOMAC reduced from 63.73±10.27 to
23.42±40.31 with a difference 40.31±7.24, in group B from
66.03±12.04
to
24.62±13.09
with
a
difference
41.41±12.62(fig.3). In group A ROM increased from
112.19±10.92 to 120.94±6.65 with a difference 8.75±7.41 and in
group B from 105.94±13.59 to 118.13±6.69 with a difference
12.19±10.47(fig.2). Between groups comparison showed no
statistical significance in VAS, ROM and WOMAC with p-values
0.8879, 0.1345 and 0.6713 respectively (table 3)
TABLE: 1 Shows the Baseline Characteristics

DISCUSSION
The present study was to compare the effects of Mulligan’s
MWM mobilizations and MIMG protocol of myofascial
mobilization and manipulation in osteoarthritis knee. It showed
improvement in various parameters assessed in both the
groups compared to their baseline values in terms of pain
(VAS), ROM and function (WOMAC) pre treatment and after 2
weeks of treatment.
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Table 1
Variables

Group A
Mean
50.13

Std.Dev.
6.94

Group B
Mean
54.72

Std.Dev.
6.25

BMI
Duration of symptoms (days)

24.27
16.78

3.87
11.52

27.14
16.72

2.31
10.07

Gender

21.88
78.13
56.25
43.75

Age (yrs)
(kgs/m2)

Knee affected

Male (%)
Female (%)
Right (%)
Left(%)

25.00
75.00
50
50

t-value

p-value

-2.7835

0.0071*

-3.5929
0.0231
chi-square
0.0871

0.0006*
0.9816
p-value
0.7681

0.2510

0.6160

p≤0.05
TABLE 2: Intra group comparison of VAS, ROM and WOMAC

Variables

Group

Post-treatment
Mean(SD)
2.34(0.65)

Difference
Mean(SD)
5.38(1.07)

p-value

Group A

Pre-treatment
Mean(SD)
7.72(0.92)

Group B

7.56(1.13)

2.28(1.08)

5.28(1.11)

0.00001*

0.00001*

VASa

Group A

112.19(10.92)

120.94(13.59)

-8.75(7.41)

0.00001*

ROMb

Group B
Group A

105.94(13.59)
63.73(10.27)

118.13(6.69)
23.42(8.17)

-12.19(11.5)
40.31(7.24)

0.00001*
0.00001*

WOMACb

Group B

66.03(12.04)

24.62(13.09)

41.41(12.62)

0.00001*

Post-treatment
Mean(SD)
2.34(0.65)

Difference
Mean(SD)
5.38(1.07)

p-value

p≤0.05; a. Wilcoxon matched pairs test; b. Paired t-test

Table 3: inter group comparison of VAS, ROM and WOMAC
Variables

Group
Group A

Pre-treatment
Mean(SD)
7.72(0.92)

VASa

ROMb
WOMACb

0.8879
Group B

7.56(1.13)

2.28(1.08)

5.28(1.11)

Group A

112.19(10.92)

120.94(6.65)

8.75(7.41)

Group B
Group A

105.94(13.59)
63.73(10.27)

118.13(6.69)
23.42(8.17)

12.19(10.47)
40.31(7.24)

Group B

66.03(12.04)

24.62(13.09)

41.41(12.62)

0.1345
0.6713

p≤0.05; a: Mann-Whitney U test; b: paired t-test

Women aged above 50 years had a high incidence of OA knee
compared to men of same age group; hence proved age and
gender are the risk factors for OA knee. Studies have shown
that osteoarthritis is common and is more prevalent in people
aged above 50 years. Women aged 50 years have high
prevalence compared to men, in male population people aged
60 and more have high prevalence of OA.21, 22
Patients in MWM group had shown reduced pain and improved
function and range. MWM group had shown short-term
benefits of pain reduction and improved range and function,

long term follow-up benefits could not be assessed; literature
supports immediate effects and short-term benefits of
Mulligan’s MWM in OA knee on pain and disability. The
mechanism of pain reduction in MWM supports the
involvement of biomechanical and neurophysiological
mechanism, eventhough there is low evidence in support to the
statement. Biomechanically correction of positional fault could
relieve pain and neurophysiological mechanisms include
changes in descending pain inhibitory systems and changes in
central pain-processing mechanisms.
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The large movement done actively by the patient when glide is
maintained passively by the therapist there may be alterations
in concentration of inflammatory mediators and results in
deactivation of silent nociceptors activated by such
inflammatory mediators.16,18-20 A study done by Dimitrova E has
proved that MWM is feasible and efficacious in individuals with
knee osteoarthritis.23 The MWM concept has the potential to
produce immediate and long-lasting effects, even in patients
that had not previously responded to other treatment for an
extended period of time.24 The long term benefits of MWM
could not be assessed as a follow up could not be done, future
studies are needed to assess for the long term benefits.
Patients in MIMG group had shown immediate relief of pain
and improved range which was maintained till the next session
and improved function in few sessions, this can be attributed
use of SWD prior to mobilization. Heat dissipated from SWD
increases the pain threshold as a response of deep action of
heat upon free nerve endings or on the nerve trunk that
supplies the affected area, heat also reduces the muscle spasm
as it directly acts on the muscle spindles and in turn reduces
pain.25 Application of SW diathermy to the involved tissues may
increase vascular circulation and change tissue temperature,
which directly results in vascular dilatation, an increase in pain
threshold, and a decrease in pain and swelling. Such vascular
improvement also accelerates the inflammatory process by
increasing nutrition and oxygen supply and by removing
metabolic and waste products.11
Pollard H and Chiro GD et al studied that the MIMG had
benefits in a short term period on self reported pain and knee
function after a 2 week treatment period, their study used
placebo effect of TENS where intensity was set at zero. 19 The
mobilization procedure stretches the joint capsule in the
sagittal plane and likely loosens adhesions of the patellofemoral
articulation. In addition, the anterior thigh musculature is
effectively mobilized so that the tight myofascial thigh
structures are released. Manipulation involves an impulse type
thrust directed in the caudal direction, delivered to the knee of
the patient with the object of this procedure is not to produce
joint cavitation, more so to mobilize the joint.14
There is a need to investigate the immediate effects of MIMG
as subjects showed a better improvement after 10 sessions of
treatment. They also reported reduced pain and improvement
in functional activities such as walking; standing more than
hour, reduced stiffness in mornings and evenings. Literature
supports the immediate effects of MWM in knee OA and in
other peripheral joints. An immediate effect of MWM was
shown in pain reduction and improved range of motion also
improved functional performance.18 Quadriceps weakness is
known to be a risk factor in OA knee and is considered to be
one of the reason for disease progression, 26 taking this factor
into consideration quadriceps strengthening program had been
included as a part of conventional therapy. This could be one of
the reasons for early recovery of subjects in this study. The
combined effect of SWD, mobilizations and exercises could be a
reason for early recovery in most of the subjects. Studies
support quadriceps strengthening as a treatment regime in OA
knee. Limitation of the study is long term effects could not be
assessed as follow-up was not done after the intervention
period.

FUTURE SCOPE
A similar study with long-term follow up can be undertaken.
Combination of other modalities can be considered for
comparison. A future study needs to investigate the immediate
effects of MIMG protocol.

CONCLUSION
This study has investigated effectiveness of Mulligan’s MWM
mobilization and MIMG protocol in osteoarthritis knee and the
study shows that significant improvement is seen in both the
groups. The present study supports the use of both Mulligan’s
MWM and MIMG protocol as physical therapy measure as both
techniques are effective in treating OA knee.
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ABSTRACT
Objectives: To measure the effect of Mulligan’s MWM on
knee joint proprioception in subjects with Osteoarthritis
(OA) knee.
Materials and Method: A randomized controlled trial
conducted on 60 OA knee participants was randomly
allocated into 3 groups namely Group A , Group B and
Group C. Group A was treated with Proprioceptive
Exercises and conventional Exercises, Group B with
Mulligan MWM and conventional Exercises, Group C with
Proprioceptive Exercises, Mulligan’s MWM and
conventional Exercises. Outcome measurements were
taken in the form of Proprioceptive Error ROM, Flexion
ROM, VAS and WOMAC score on day 1 of the
intervention, at the 7th day of intervention and at the
last day of intervention i.e. day 14th (pre – post
measure).
Result: A significant (pre-post) improvement was found
in the knee joint proprioception in all the groups. The
improvement was from 10.85 degrees (Day 1) to 3.70 on
Day 14th in Group C. The mean change of proprioceptive
error from Day 1st to Day 14th was 5.20±1.54, 6.25±2.40
and 7.15±1.95 in Group A, Group B and Group C
respectively. There were statistically significant changes
in all outcome measures of group A and group C at the
end of the study (14th day). Whereas comparing the inter
groups effect of the interventions, group C was the most
significant group.
Conclusion: Statistically significant improvement was
noted in knee joint proprioception on OA knee
participants with Mulligans MWM. The improvement was
heightened in all outcome measures when Mulligans
MWM was combined along with proprioceptive
exercises.
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INTRODUCTION
Osteoarthritis is chronic musculoskeletal disorder and a leading cause of disability in
the present world. Osteoarthritis, also known as degenerative joint disease, is the most
common form of arthritis1. Osteoarthritis (OA) is the most common form of degenerative
joint disease affecting 15 to 40% of people aged 40 and above.2 OA knee is one of the
leading medical condition in people above age 65 which leads to notable mobility
impairment.3
Clinically, OA knee is characterized by pain during weight bearing, tenderness, and
limitation of knee movement, crepitus, occasional effusion, and variable degrees of local
inflammation. Pain is the most common reason for patients with OA which leads to social,
psychological and economic burden. The patient have to seek medical attention and
rehabilitation which may lead to financial consequences.4,5
The radiographic hallmarks of primary Osteoarthritis include nonuniform joint space
loss, osteophyte formation, cyst formation and subchondral sclerosis. Osteophytes which
are formed are usually present at distal femur, proximal tibia and posterior to patella.6
Impaired proprioception also has been reported for the patients suffering from knee
osteoarthritis.7 Proprioception can be defined as the conscious and unconscious perception
of joint movement and joint position. It is the afferent information arising from the internal
peripheral areas of the body that contribute to postural control, joint stability, and several
conscious sensations. Proprioception plays a vital role in maintenance of joint stability of the
knee via the sensorimotor system. Recently, impaired proprioceptive accuracy of the knee
has been proposed as a local factor in the onset and progression of radiographic knee OA.8
Treatment of OA knee is often symptom based and involves reduction in joint pain
and stiffness, maintenance and improvement of joint mobility, improvement in physical
activity, limiting or slowing the joint degradation and educating patients. 9 Current
physiotherapy regime include electrotherapy, manual therapy, strengthening exercises,
stretching exercises, taping, massage and hydrotherapy. The main goals of exercise in this
patient group are to reduce pain, improve physical function and optimize participation in
social, domestic, occupational and recreational pursuits.10 Proprioceptive training of knee
should be given major importance in OA knee. Studies have been done on the treatment of
OA knee with the use of proprioceptive training and has been effective. 11 Manual
therapeutic techniques are used to relieve pain and to increase joint mobility. Such
techniques may include soft tissue mobilization, massage, and myofascial release, passive
range of motion, joint mobilization, and manipulation. There are sufficient evidences for the
use of manual therapy techniques like Mulligan’s Mobilization with movement (MWM),
Maitland mobilization in knee OA.12
Since knee proprioception has consistently been reported to be compromised in
individuals with knee osteoarthritis. Studies have been done to improve knee joint
proprioception by giving proprioceptive exercises and conventional exercises, which suggest
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that proprioceptive exercise are a better treatment option than conventional treatment in
subjects with OA knee. Manual therapy techniques like Maitland have shown improvement
in proprioception and functional performance in subjects with OA knee. 13 There has been
also the use of Mulligan’s MWM to improve the joint position sense in subject with ankle
sprains.14 But none of them has used Mulligan’s MWM to improve proprioception in
subjects with OA knee. Hence the present study is designed to see the effect of Mulligan’s
MWM on OA knee and also to compare the effectiveness of proprioceptive exercises and
Mulligan’s MWM in improving the proprioception in subjects with OA knee.

METHODS
ParticipantsIn this we recruited 60 osteoarthritis knee subjects from 15 March 2013 to 15
January 2014.The inclusion criteria was a) Subject with clinical diagnosis of primary OA knee
with proprioceptive deficit. b) Age 40-60 years and c) Subjects who can walk on heel and
toes. The exclusion criteria for this study were a) Any recurrent knee injury b) Any
neurological deficit that affect lower limb. c) Knee and ankle muscles strength less than
grade 3 according to MRC grading. d) Intra-articular injection within 4 weeks of study. e)
Hypothyroidism subjects f) Peripheral Vascular disease. g) Tumors, Malignancies h) Metal
Implants in lower limb. The study was carried out in KLES Dr. Prabhakar Kore Hospital and
MRC, Belgaum and in KLES Ayurveda hospital and research center, Khasbag, Belgaum. This
study was approved by KIPT Institutional Ethics committee on Human subjects.
Outcome MeasuresOutcome measures were Visual Analog Scale, Knee Flexion Range of motion, and
proprioceptive Error Range of motion and WOMAC Index. Pain assessment of the subjects
are measured pre and post session. It is measured by asking the patient to point his severity
of pain on a 1 to 10 cm scale where 1cm being a minimal pain sensation and 10 cm is
maximum intolerable pain. Active and passive knee flexion and extension ROM
measurement was taken both pre and post session of intervention with the help of the
universal Goniometer. The perceived sense of knee joint position was quantified as the
ability to replicate the reference point. Proprioceptive error ROM was measurement of the
change in joint position sense error of the subject’s pre and post intervention. Patient was
made to sit on the edge of the couch with hip and knee 90 degree of flexion. The
Goniometer was fixed with the help of straps on the lateral aspect of the knee with its fixed
arm in alignment with the hip, fulcrum at the lateral TibioFemoral joint line, and movable
arm in alignment with the leg. For testing the joint position sense, a reference point was
made that is 45 degrees of knee flexion. The therapist passively takes subjects leg to that
reference points and ask him to hold in that angle for 10-15 seconds. After some time the
subject was asked to take his leg to same previous angle actively. The difference of angle
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from reference point angle and present point position was noted with the help of universal
Goniometer. This will be his error angle. Mean of three trail of this error was taken. With
this procedure to measure proprioception error ROM the values are measured pre and post
intervention.15

ASSESSED FOR ELIGIBILITY
N=90
EXCLUDED: N=16
11- Proprioceptive error not
present
ALLOCATION N=69

6- Patellofemoral OA

Group A

Group B

Group B

N=22

N=24

N=23

Lost to Follow
up= 4

Lost to Follow
up= 2

Lost to Follow
up= 3

Group A

Group B

Group B

N=20

N=20

N=20

FIG I. Study Flow diagram
WOMAC index16 is an OA specific based index.
-It has a strong reliability and validity for OA knee.-The scale comprised of 3 domains and
there are 24 items in total-Pain (5 items)
-Stiffness (2 items)
-Physical Function (17 items)
InterventionThe participants were randomly allocated into three groups. Group A received
Proprioceptive Exercises and conventional Exercises, Group B received Mulligan MWM and
conventional Exercises, Group C received both proprioceptive exercises and Mulligan’s
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MWM along with conventional exercises. In the proprioceptive Exercise, subject was given a)
One leg balance, b) Blind One leg balance, c) Toe walking, d) Heel Walking, e) Cross body leg
swing. These proprioceptive exercises was given one session per day for 14 days. Mulligans
Medial or lateral rotation MWM was performed with 3 sets of 10 repetitions and 1 session
per day for 14 days.17 In the conventional group patient received Short Wave diathermy and
Static Exercises for Hamstrings and Quadriceps.

Mean Age
Gender (M,F)
BMI

Group A

Group B

Group C

P-value

50.95±5.97
(1,19)
26.72±2.18

54.10±6.69
(4,16)
26.43±2.47

53.35±6.34
(7,13)
27.18±2.47

0.2682
0.6338

Table -1 Demographic Data
Group
Group A
Group B
Group C
p-value
Group A
Group B
Group C
p-value
Group A
Group B
Group C
p-value
Group A
Group B
Group C
p-value

Pre session
Post session 7th
Proprioceptive Error ROM
11.65±2.03
9.30±1.92
11.40±3.02
9.45±2.31
10.85±2.87
8.45±2.28
0.6286
0.3006
Active Knee Flexion ROM
107.2±7.6
114.5±5.3
107.5±8.7
121.9±7.5
105.7±5.9
124.1±4.4
0.7182
0.00001*
Visual Analog Scale
7.0±0.7
5.3±0.7
7.3±1.2
3.3±0.8
7.0±1.0
3.5±1.0
0.7290
0.00001*
WOMAC Score
50.50±6.60
31.55±4.19
50.95±9.44
21.95±5.77
52.00±9.25
17.15±3.69
0.8501
0.00001*

Post session 14th
6.45±1.10
5.15±1.31
3.70±1.42
0.00001*
121.4±5.1
130.3±4.5
135.4±3.0
0.00001*
4.1±0.5
`2.2±0.7
1.6±1.0
0.00001*
25.15±3.28
14.30±3.79
11.15±3.50
0.00001*

Table-2 Mean Pre-Post Values of all outcome measures.
RESULTThe result of this study was analyzed in terms of decrease proprioceptive error, decrease
pain, increase in amount of knee flexion ROM, and increase in function as per WOMAC.
Statistical AnalysisStatistical analysis of the present study was done manually as well as by using SPSS
software version 10 so as to verify the results. Various statistical measures such as mean,
standard deviation and tests of significance such as paired “t” test by one way ANOVA,
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Wilcoxin matched pairs test for VAS score and Tukeys multiple post hoc pairs test for
between group variables were used. Probability values less than 0.05 were
considered statistically significant and probability values less than 0.001 were considered
highly significant.
Demographic ProfileIn each group 20 subjects were there. Demographic table given in Table-1. The mean
age and BMI were homogenous.
Clinical parametersThe participants treated within groups showed a statistically significant decrease in
proprioceptive Error ROM, pain, increase in amount of Knee flexion ROM, and increase in
function as per WOMAC with p<0.0001.
There was significant intragroup difference pre and post 14th day in all the groups for
proprioception. (p=0.00001*) There was no significant improvement in the 7 th day.
(p=0.3006). Highly inter group significance was present between Group A and Group C (p=
0.0001).
There was significant intragroup difference pre and post 14 th day in all the groups
for Active Flexion range of motion (p=0.00001*). Pair wise comparison of the three groups,
group A Vs group B and group A Vs group C showed significant difference on 7 th and 14th day
of intervention. (p<0.001) There was no significant difference between mulligan’s MWM
group alone and combined group therapy on 7th day. (p=0.4824).
There was significant intragroup difference pre and post 14 th day in all the groups for
VAS (p=0.00001*). On comparing between the group A Vs group B, and group A vs Group C
values of VAS scores on pre intervention to 14th day of intervention, it was statistically
significant with the p value (p<0.001) but also showed reduction in pain on 7 th day of
treatment where (p<0.001).
There was significant intragroup difference pre and post 14 th day in all the groups for
WOMAC score (p=0.00001*).Pair wise comparison of all the three groups showed significant
reduction in WOMAC scores of group A Vs group B (p<0.001)), group A Vs group C (p=0<0.001)
and group B Vs group C (p=0.6739) not significant statistically.
DiscussionThe present randomized controlled trail was conducted to study the
quantitative effectiveness of Proprioceptive exercises, Mulligan’s Mobilization with
Movement and combination of Mulligan’s MWM with proprioceptive group with a common
treatment of short wave diathermy and exercises in subjects with osteoarthritis knee. This
study has demonstrated that a 14 days intervention with proprioceptive exercise and
Mulligans mobilization along with conventional treatment resulted in a significant
improvement in VAS, Knee ROM, proprioception and function.
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The improvement in the proprioceptive error was significant in the 14th day but not
on 7th day in all groups. Result of the present study showed that Mulligans MWM is better
than Proprioceptive exercises in improving the proprioception after 14 th session in subjects
with OA knee. This is similar to the results of the study done by Taesung et al (2009) in
which they have trained 35 elderly women with osteoarthritis knee with manual therapy
and resistance protocol and found that the manual therapy group to be more effective at
improving muscle strength proprioception and functional performance then resistive
exercise alone. The improvement in the proprioception in the MWM group may be due to
decrease in pain and improvement in the alignment of the joint. In a study by Barret et al,
they have mentioned that correction of the joint alignment can improve the joint position
sense of the subjects. This can also be supported by the study of T.B Birmingham (2000)18
where they have checked the effect of knee bracing for medial compartment osteoarthritis
on proprioception and postural control and found that after use of knee brace there was
significant improvement in the proprioception. These results suggest that both correction of
alignment and enhancement of arthrokinematics affect the proprioception of the joint. In
the MWM group there was significant improvement in the VAS score, Knee flexion ROM and
WOMAC score both 7th and 14th day. This results are similar to the study done by
Cheraladhan et al in which they have compared effect of mulligan mobilization and Maitland
mobilization in 60 subjects with unilateral TibioFemoral osteoarthritis in which range of
motion and WOMAC score was taken as outcome measure concluded that mulligan group
showed significant improvement than Maitland group and control group. Pain relief in
Mulligan’s MWM group as compared to proprioceptive group is mainly seen because of
recruitment of ample of sensory input and conduction of descending pain pathways which
leads to inhibition causing reduction in pain and application of MWM technique also
produces sympathetic nervous system and motor system excitation and hypoalgesic effect
as well.19
Since already we have explained the effect of proprioceptive exercises and
Mulligan’s MWM on the OA knee subjects. In Group C the reason for this highly significant
improvement is may be due to the combined effect we are getting. Proprioceptive exercise
is a dynamic strengthening exercises which along with Mulligan’s MWM (positional fault
correction) gave a better result in all the parameters. We can tell that dynamic
strengthening exercises along with positional correction of the joint improved the joint
status in terms of pain, ROM, proprioception and function. This study has demonstrated
that addition of proprioceptive exercises that help neuromuscular restoration to standard
Mulligan’s Mobilization protocol that corrects the joint alignment provides dynamic muscle
strength increase with significant recoveries in the functional status of the patients.
Knee osteoarthritis presents a serious health care problem and produces a huge
burden on society. Simple, safe, physical treatment procedures such as Mulligan’s MWM or
combined (Mulligan’s MWM and Proprioceptive exercises) could be of great value. This
provides pain relief, increases range of motion, improves functional performance and
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improved knee joint proprioception. It is a low cost and easy means of treatment in subjects
with knee osteoarthritis.
Limitationsa) Long term follow up was lacked.
b) The instrument used in the study
c) Duration of study was short.
d) Muscle strength was not taken into consideration.
e) Therapist was not blinded to the study groups.
ConclusionIn conclusion, the present randomized controlled trail provided evidence to support the use
of manual therapy intervention in the form of Mulligan’s Mobilization with Movement
(MWM) in improving the knee joint proprioception in subjects with osteoarthritis knee. In
addition, results supported that combination therapy (both proprioceptive exercises and
Mulligan’s MWM) is of great value which can be useful in improving quality of life in
osteoarthritis knee subjects.
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A Study to Compare the effect of Scapular Taping along
with Stretching and Stretching alone in Patients with
Postural Neck Pain- Randomised Control Trial
Chatla Jyoti Ramanand
Assistant Professor, MGM School of Physiotherapy, Kamothe
ABSTRACT
This study aimed to compare the effect of scapular taping along with stretching of pectoralis minor,
upper trapezius and levator scapula muscle with stretching alone in patients with postural neck
pain. Pain on VAS, resting position of scapula by lennie test, pectoralis minor and upper trapezius
tightness were recorded on 32 patients (18-30years) with postural neck pain before, 1week and 2weeks
after intervention. The patients in the experimental group received scapular taping and stretching of
pectoralis minor, upper trapezius and levator scapula muscles, whereas the control group received
only stretching for two weeks. Statistically significant improvement was seen in both the groups for
all dependent variables by repeated measures ANOVA. Intergroup comparison by independent
sample t-test showed statistically significant reduction in pain, pectoralis minor and upper trapezius
tightness in experimental group at the end of 1week as compared to control group. However, at the
end of 2weeks both groups showed statistically non-significant results. Thus, scapular taping
combined with stretching does not have beneficial effects over stretching alone in patients with
postural neck pain.
Keywords: Scapular Taping, Postural Neck Pain, Lennie Test, Flexibility

INTRODUCTION
Neck pain is common among individuals involved
in occupations that need assumption of prolonged
static postures. 1,2 It has been demonstrated that,
patients with neck pain tend to drift away from the
normal posture while involved in work across the
duration of the task.3 In addition these patients develop
forward head and rounded shoulder posture over a
period of time. This deviation in posture from the
normal is considered to be a contributing factor in these
patients and is characterised by an upper crossed
syndrome. In this syndrome, the axioscapular muscles
i.e., upper trapezius, levator scapulae and pectoralis
Corresponding author:
Chatla Jyoti Ramanand
Assistant Professor
MGM School of Physiotherapy, Kamothe
24, Progressive Pearl CHS, Plot-18, Sector-4A,
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1. Jyoti--1-6.pmd

1

minor muscles goes into tightness whereas, the deep
neck flexors, middle trapezius and lower trapezius
muscles develop weakness.4
Biomechanical reasoning indicates that decreased
extensibility of these axioscapular muscles i.e., upper
trapezius and levator scapulae , by virtue of its
attachment to cervical motion segments, can produce
abnormal compressive, rotational and shear forces
which can predispose a person to neck pain. 5 In
addition, pectoral muscle tightness results in rounded
shoulder posture which in turn can cause forward
head posture.
The presence of pain in the neck area has also been
associated with altered activity in the scapular muscles.
It has been demonstrated that office workers with neck
pain tended to drift in and out of scapular protraction
more than asymptomatic office workers. 3 These
changes were associated with altered behaviour in
upper trapezius and were linked to the severity of neck
pain experienced. 6
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Currently, it is recommended that analysis and
correction of function of the axioscapular muscles
should be included for the treatment of patients with
postural neck pain. Consequently, improving the
flexibility of the tight muscles and strengthening of
the weak deep neck flexors and scapular muscles and
scapular posture correction exercises have been
advocated as part of intervention for these patients.7

operationally defined as when the following applied:

According to the current clinical practice
guidelines, addressing specific impairments of muscle
length for an individual patient may be a beneficial
addition to a comprehensive treatment program.7

Participants were excluded if they were more than
30 years of age, had changes of cervical spondylosis
on x-ray, complained of radicular pain in upper
extremity, had associated shoulder dysfunction,
vertigo, and any dermatology problems.

Role of scapular taping has been established for
correction of resting position of the scapula and
altering the activity of the axioscapular muscles.1 There
are a number of studies that have demonstrated
positive effects of scapular taping in patients with
shoulder dysfunction. 8,9 However, to the knowledge
of author, no studies have investigated the role of
scapular taping in patients with postural neck pain.
It can be hypothesized that, flexibility exercise
targeting tight axio-scapular muscles will help in
reducing the biomechanical stresses on the cervical
motion segments. Scapular taping can have additional
effect on pain that may occur due to aberrant activity
of the muscles.
Therefore, purpose of this study was to compare
the effect of scapular taping along with stretching and
stretching alone in patients with postural neck pain
METHOD
Study design: Prospective, single-blinded
randomized controlled trial.
Setting and Participants
Participants (18-30yrs) who presented with
complains of neck pain on assumption of prolonged
static postures, most commonly sitting, and relief of
pain with the resumption of an upright posture or
change of posture where examined using a standard
cervical-McKenzie assessment sheet. 10 Participants
were asked a series of standard history questions and
five main components were assessed: posture, effect
of static loading, effect of posture correction, range of
movement, and effect of repeated movements. Positive
static loading was operationally defined as when
sustained positioning in the participant’s aggravating
posture provoked symptoms. Postural syndrome was
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•

pain on sustained loading;

•

abolition of pain, if present, on posture correction;

•

no restriction of range of movement;

•

no pain on repeated movements.10

Randomisation
Participants were randomly assigned to the groups
via sealed envelope. The process of randomisation was
undertaken by a staff member within the college who
was not aware of the group allocation indicated in
sealed envelope and was not part of any of the followup testing or intervention procedures. Participants
assigned to the control group received therapist
supervised self stretching of upper trapezius, levator
scapula and pectoral muscles. Whereas, those in the
experimental group received stretching program along
with scapular taping. Scapula was taped by the same
staff who supervised the stretching intervention. This
staff, was blinded to the assessment results.
PROCEDURE
Baseline readings of the outcome measures were
recorded on 1st day before the start of program and
after 1st and 2nd week of intervention. The outcome
measure were pain on Visual Analogue scale (VAS),
resting position of scapula by lennie test, upper
trapezius and pectoralis minor muscle length.
Intervention
Scapular taping8
Micropore tape was used to protect patient’s skin,
and the taping was done using Leukopore tape. Taping
was initiated with two 4-in-wide micropore strips
applied from upper trapezius muscle belly region to
2-3inch below the inferior angle of scapula. Another
strip was then applied from posterior-lateral acromion
diagonally across the back lateral to thoracic spinous
processes (Figure-1). Several 1.5-in-wide Leukopore
strips of tape were then applied, with the first two
strips of tape starting at mid-muscle belly region of
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right upper trapezius muscle and pulling downward
and in toward the spinous processes attaching the tape
just medial and inferior to inferior angle of the scapula.
Additional strips of tape were then applied by starting

with each piece from mid-muscle belly region of the
upper trapezius muscle and continuing outward to the
posterior-lateral acromion process (Figure-2).

Self-Stretching: Patients in both the groups were
given therapist supervised self-stretching exercises to
upper trapezius, levator scapula and pectoralis minor
muscle. Stretch was maintained for 30 seconds and
three repetitions were given.

corresponding marks were made over the spinal
midline. Measurements were then taken to the nearest
millimetre from each scapular landmark to their
corresponding midline landmark using a tape.

Outcome measures
Primary outcome measures
Pain on VAS: Participants were explained visual
analogue scale. Participants were asked to mark on a
scale based on the worst pain they experienced
throughout the day.

The secondary outcome measures
Lennie test:11 The resting position of scapula was
assessed by measuring the spino-scapular distance.
Patients were asked to stand in relaxed manner facing
the wall. Spinal midline was marked as a straight line
drawn from the spinous process of C7 cranially to the
midpoint between posterior superior iliac spines
caudally. Markings were made on the skin overlying
the right and left scapulae for the following landmarks:
superior angle, root of spine of scapula and inferior
angle. For each of these three marks over each scapula,
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Pectoralis minor muscle length: 12 Patients were
requested to lie supine with their arms by sides and
fingers pointing to the ceiling. Without exerting any
downward pressure into the table, the distance
between the treatment table and posterior aspect of
acromion was measured using rigid plastic scale in
centimeters.. The muscle was considered tight if the
distance measured was more on one side as compared
to the contralateral side. Three readings were taken
and mean was recorded.
Upper trapezius muscle length:13 Cervical spine was
taken into contra-lateral flexion till the onset of pain
with chin pointing forwards. Linear distance between
mastoid process and acromion process was measured
with tape in centimeters. The muscle was considered
tight if the distance measured on one side was less as
compared to the contralateral side. Three readings
were taken and mean was noted.
DATA ANALYSIS
Summary statistics are presented as Means ±
Standard Deviation (SD). The demographic
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characteristics ( age, duration of symptoms, height,
weight & Body mass index) between the groups were
compared by independent sample t-test. The
categorical variables (gender) was analysed by chisquare test. To study the effect of respective
intervention in each group over the period of two
weeks repeated measures ANOVA was used. In
presence of significance, data was further analyzed by
post-hoc-Bonferroni test. For intergroup comparison
independent sample t-test was applied on all the days
of assessment. Statistical Package for Social Sciences
(SPSS) software package (version 16) was used and
the alpha level was set at 0.05. All outcome analyses
were conducted according to intention-to-treat (ITT)
principle.
RESULTS
Fifty participants were enrolled in the study.
Eighteen participants were not randomized to
treatment group, as they did not meet the study
inclusion criteria during screening procedures
(Figure.3). Therefore, 32 participants were randomized
to a treatment group ( Experimental group n=16;
control group n=16). Characteristics of these
participants, by group, are shown in Table-1. There
were no statistically significant differences between
groups for any of the baseline characteristics of
participants (p<0.05). There were no adverse events
resulting from participation in study.

Table-2 provides the mean outcome scores for each
group at each time point . Repeated measures Anova
showed statistically significant improvement in both
groups at both the time points. Intergroup comparison
showed statistically significant difference in both
groups from baseline, with the experimental group
exhibiting more improvement than the control group
in pain on VAS, lennie test, pectoralis minor and upper
trapezius tightness at the end of 1 week (p>0.05).
However, these differences disappeared by the 2week
endpoint for all the outcome measures except for
lennie test.

Table 1: Baseline characteristics by treatment groups
Characteristic

Experimental
group Mean (SD)
28.69(5.13)
F=13; M=3
3.88(2.70)
5.75(1.07)
7.03(0.16)
10.90(0.38)
7.98(0.49)
7.68(0.49)
8.76(0.58)

Age
Gender
Duration
Pain(VAS)
Upper Trapezius tightness
Pectoralis minor tightness
Lennie Test SA*
Lennie Test RS†
Lennie Test IA‡

Control group
Mean (SD)
27(5.80)
F=12; M=4
3.88(3.07)
5.31(0.95)
7.19(0.68)
10.50(1.22)
7.63(0.72)
7.83(0.47)
9.03(0.60)

P
0.39
0.67
1.00
0.30
0.50
0.21
>0.05
>0.05
>0.05

*SA=superior angle, †RS=root of spine, ‡IA=Inferior angle

Table 2: Mean and standard deviations of Outcome Measures by Treatment Group
Characteristic
Pain(VAS)
Upper Trapezius Tightness
Pectoral Tightness
Lennie Test at SA*
Lennie Test at RS†
Lennie Test at IA ‡

Exp group
0.81(0.83)
8.75(0.10)
(1.19)
7.25(0.45)
7.25(0.45)
7.93(0.44)

1week follow-up
Control group
3.44 (0.95)
7.78(0.77)
10.59(0.58)
7.69(0.70)
7.60(0.40)
8.99(0.65)

P
0
0
0.04
<0.05
<0.05
<0.05

Exp group
0.31(0.48)
9.63(0.19)
9.28(1.02)
6.88(0.34)
6.69(0.48)
7.56(0.63)

* SA=superior angle, †RS=root of spine, ‡IA=Inferior angle
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2week follow-up
Control group
0.75(0.58)
9.59(0.76)
9.94(1.29)
7.69(0.60)
7.40(0.47)
8.22(0.52)

P
0.06
0.91
1.20
<0.05
<0.05
<0.05
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DISCUSSION
The principal aim of this study was to compare the
effect of scapular taping along with stretching and
stretching alone in patients with postural neck pain.
This study showed that patients who received scapular
taping in addition to stretching showed faster
improvement in pain and flexibility in a period of
1week as compared to the group who received
stretching alone. However, at the end of 2nd week,
both the groups showed no statistically significant
difference in both the groups in pain and flexibility.
Patients with postural neck pain develop muscle
imbalances in which the upper trapezius, levator
scapula and pectoralis minor becomes overactive and
tight while the middle and lower trapezius become
weak. It has been implicated that tightness in these
axioscapular muscle place compressive stresses on the
cervical motion segments. 5 Thus stretching of these
muscles may have led to normalization of the length
of the muscles thereby, reducing the stresses on the
cervical spine. The positive effect of stretching seen in
this study is supported by several studies in the
literature.7
In this study, scapular tape was applied to inhibit
the upper trapezius and to activate middle and lower
trapezius. However, addition of tape did not have any
beneficial effects over stretching alone. To the author’s
knowledge, the effect of scapular taping has been
studied in the patients with impingement syndrome
8,9
or in healthy population 14,15 This is the first study,
that has evaluated the effect of scapular taping along
with stretching in the patients with postural neck pain.
The effect of taping has been found to be variable
across several studies. Most of these studies recorded
the muscle activity using surface EMG in taped and
non taped conditions, thus the results of this study
cannot be compared with them. Few studies in
literature have studied the effect of scapular taping
on symptoms and functions of patients with beneficial
effects. 8 Although scapular taping provided no
additional benefit in this study, subsequent
investigations examining the effect of scapular taping
for longer duration and on a larger sample size may
be of interest in patients with postural neck pain.
Both stretching exercises alone or in combination
with scapular taping considerably decreased neck pain
and improved flexibility, and the difference in
effectiveness between the 2 treatments was minor.
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Limitations
One of the key limitations of this study is the small
sample size. A convenient sample size of 32 was used.
This may have contributed to a potential type II error
in statistics and also insufficient power to detect a
difference between the two groups. The data will
however be useful to help develop future studies with
larger sample sizes.
CONCLUSION
Scapular taping along with stretching had no
additional benefit over stretching alone in patients with
postural neck pain. Low-cost stretching exercises used
in common healthcare are still recommended as an
appropriate therapy intervention to relieve pain, at
least in the short-term and can be introduced in
practice. Subsequent investigations examining the
effect of scapular taping for longer duration and on a
larger sample size may be of interest in this patient
population.
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ABSTRACT
Background study: Current science is more informative about the relationship between drinking
and stress than about the relationship between stress and alcohol dependence. Studies indicate that
people drink as a means of coping with economic stress, job stress, and marital problems, often in the
absence of social support, that the more severe and chronic the stressor, the greater the alcohol
consumption. Stress management techniques are integral part of alcoholism treatment programs.
Aims and Objectives: To determine the effectiveness of stress management program among alcoholics
in the rehabilitation setup.
To identify the level of stress.
To test the effect of stress management among alcoholics in the rehabilitation setup.
Methodology: Clients should be addict for alcohol in more than one year. Chronic alcoholic addicts
were selected for the present study based on the following inclusion criteria
a) Clients who are habituated of having alcohol three times a week or more
b) Regular customs of arrack shop/bar/toddy
c) Clients who were complained of being chronic alcoholics by the family members
Sample: 121 alcoholic patients, age group of 18 -59 years studies are conducted at various de addiction
centers.
Duration is 15 years patient at rehabilitation setup Exclusion criteria: alcoholics not having any
associated psychiatric complications alcohol dependent only
Stress questionnaire are used in this study.
Results: The results showed that there was a significant difference between the pre and post test of
stress questionnaire. (75.386 If P=0.000)
Conclusion: The influence of stress among the alcoholic groups is embedded. Although many studies
stated that the stress influence and reduced among the various conditions. This study concluded
that various relaxation techniques should be established for reducing the level of stress on the alcoholic
groups.
Keywords: Alcoholism, Stress Management Techniques

INTRODUCTION
The term stress generally refers to the reactions of
the body to certain events or stimuli that the organism
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perceives as potentially harmful or distressful. Such
stress inducing events or stimuli, which are referred
to as stressors, can be either physical or psychological
in nature (Kathleen T.Brady and C.Sone, Pharm.D
1999)7. The degree to which perceived controllability
alters the way a stressor is experienced varies greatly
among individuals (Tim.V. Salomons 2007) 7 .
Occupational stress is a term used to define on going
stress that is related to the workplace. The stress may
have to do with the responsibilities associated with
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the work itself, or be caused by conditions that are
based in the corporate culture or personality conflicts.
As with other forms of tension, occupational stress can
eventually affect both physical and emotional well
being if not managed effectively (Malcolm Tatum
2010)1.
Alcoholism is defined as “a diseased condition due
to the excessive use of alcoholic beverages” Alcoholism
is also known as a family disease (Tatyana Parsons
2003)13. Parental alcoholism also has severe effects on
normal children of alcoholics. Many of these children
have common symptoms such as low self-esteem,
loneliness, guilt, feelings of helplessness, fears of
abandonment, and chronic depression (Berger,1993)11.
Alcoholism is a chronic, often progressive disease in
which a person craves alcohol and drinks despite
repeated alcohol related problems (like losing a job or
a relationship). Alcoholism involves a physical
dependence on alcohol, but other factors include
genetic, psychological, and cultural influences (Steven
D. Ehrlich 2009)10.
The effectiveness of brief group training in
meditation or Progressive Muscular Relaxation
reduces state anxiety after exposure to a transitory
stressor (Rausch, et al. 2006)9. Psychological stress may
lead to increased rates of anxiety and depression.
Aerobic exercise is frequently described as having
positive effects on psychological well-being by
enhancing mood and reducing anxiety (Johansson,
Mattias, Peter;Jouper,John 2008)3. The schizophrenic
patient’s improved on 7 of 20 items of the State-Trait
Anxiety Inventory demonstrated the effectiveness of
even a short-term stress management program
(Franklin Stein 1989)5.
Stress management techniques are integral part of
alcoholism treatment programs, although it is difficult
to specifically ascertain the value of these techniques
(Kathleen T.Brady and C.Sone, Pharm.D 1999)3.
AIM AND OBJECTIVES
Aim
To determine the effectiveness of stress
management program among alcoholics in the
rehabilitation setup.
OBJECTIVES
-

To identify the level of stress.
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-

To test the effect of stress management among
alcoholics in the rehabilitation setup.

HYPOTHESIS
-

Alternative hypothesis:

-

There is a significant difference between the pre
and post test of stress questionnaire.
REVIEW OF LITERATURE

Fanous S(2010)15 conducted a study on social defeat
stress is an ethologically salient stressor which
activates dopaminergic areas and when experienced
repeatedly, has long term effects on dopaminergic
function and related behaviour. These effects is brain
derived neurotrophic factor, a neurotrophin involved
in synaptic plasticity and displaying alterations in
dopaminergic reactions in response to various types
of stress. The dynamic nature of brain derived
neurotrophic factor expression in dopaminergic brain
regions in response to repeated social stress may
therefore have implications for lasting
neurochemically and behavioral changes related to
dopaminergic function.
Muzaffer Kasar (2010)1 conducted a study on a
study of people who had relapsed to Driving under
the influence of alcohol found subtle deficits in their
decision-making abilities that tend to go undetected
through conventional neuropsychological testing.
Pohorecky, L.A. (1991)8 In a review investigating
the connection between alcohol consumption and
stress, he notes several studies in which researchers
sampled individuals from areas affected by natural
disaster. Studies indicate that people drink as a means
of coping with economic stress, job stress, and marital
problems, often in the absence of social support, that
the more severe and chronic the stressor, the greater
the alcohol consumption
Ann Turner (2002) 7 stress management
programmes offer a practical way to change
maladaptive responses, using cognitive and
physiological components. The occupational therapist
and the individual need to establish a set number of
sessions during which they will explore issues and
practice dealing with this. Identifying negative
thoughts, understanding the meaning of them and
changing and modifying thoughts can help stressful
situations become manageable. By incorporating
relaxation techniques and breathing control into daily
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living, individuals can counteract stressful responses
and replace these with relaxed posture and controlled
breathing. Techniques should be selected on an
individual basis to suit specific needs. Progressive
muscular relaxation may not be suitable for individuals
with bone or muscle pain; people with limited
concentration and extreme fatigue may need shorter
techniques.

DATA COLLECTION PROCEDURES
The study was explained to the head of the
rehabilitative institution. Institutional consent form
was obtained from the Dean of the college. Pre test
was done by using the stress questionnaires. After the
intervention post test was done by using the stress
questionnaires.

Norman (2002)6 conducted study on schizophrenic
patients who received the stress management program
did have fewer hospital admissions and but it did not
reduce schizophrenia symptom level. The author’s
hypotheses that stress management training may
provide people with coping skills that reduce the
likelihood of acute exacerbation of symptoms reducing
hospitalization.

Intervention starts with the progressive muscular
relaxation techniques (Jacobsen) to the verbalization
for the patients. Its include coping skills strategies,
aerobic exercises, autogenic training, communication
skills, deep breathing, laughter, meditation, time
management and verbalization. This could be done at
least from 8 to 12 weeks after admission.

METHODOLOGY

Jacobsen was a renowned behavior therapist who
evolved this procedure.

Research Design
Quantitative and experimental study
Sample
This study was conducted on 121 Alcoholic patients
with the age group of 18 – 60 years from the various
institutions.

Tightly clench your right fist. Feel the tension. Feel
how uncomfortable it is when you are tensed. Now
slowly relax your fingers. Relax them completely and
feel the difference. Feel how comfortable it is when
you are relaxed. Enjoy the feeling of being relaxed.
Repeat the same procedure with the left fist.
Do the same with both fists.

Screening Criteria
A. Inclusion criteria
-

Alcoholic patient

-

Age group 18 – 60 years

-

Patient at rehabilitation setup

B. Exclusion criteria:
Patients with severe mental illness
Drug dependent patient
Questionnaires used
Stress questionnaire - Test retest reliability of 0.87,
Good concurrent validity
Score interpretation
0 -17 low stress
18 – 35 moderate stress
36 – 52 high stress
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Clench both fists. Touch your shoulders with your
fist without raising your arms from the floor.
Press the sides of your body with your open palms
(fingers open).
Touch the sides of your body with your open palms
and push your shoulders downwards.
Touch the sides of your body with your open palms
and push your shoulders upwards (towards your
ears).
Raise your eyebrows with your eyes closed
gently….
Knit your eyebrows…..
Press your eyelids harder (do not contract them)….
Press the upper part (roof) of the mouth with your
tongue (the whole tongue and not just the tip of the
tongue)…
Clench your teeth as hard as possible (press your
upper teeth to your lower teeth)…
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Press your upper lip to your lower lip….
Raise your head off the ground and touch your
chest with your chin. In the same raised posture, slowly
turn your head to the right (as much as possible) then
to the left, then slowly to the centre and then slowly
relax….
Raise your chin upwards as much as possible. In
the raised posture slowly turn to your right, then
slowly to the left and then bring it to the centre and
then slowly relax….
Try to bring your shoulders as close as possible, by
keeping your arms on the ground (you can feel the
tension at the nape of your neck)…
Press your shoulders to the ground, so that your
chest expands….
Push your stomach as far inward as possible…
Push your stomach as far inward as possible…
Keep your head, arms, waist, legs and feet on the
ground and raise just your back off the ground….
Tighten your thigh muscles….
Bring your feet closer and push them as far inward
as possible…
Bring your feet closer and push them as far outward
as possible….
Now slowly take a deep breath and hold it (for a
few seconds) then slowly breathe out…
Start breathing normally.
Now right from head to toe, each part of your body
is relaxed and is as light as a feather. Likewise your
mind is also calm and comfortable. Enjoy the comfort
of being relaxed.
RELAX….RELAX….
Be in that relaxed state for about five minutes, each
minute enjoying the feeling of being relaxed. Then
slowly count 5, 4,3,2,1 and slowly turn your right and
tie down and then slowly get up and sit down feeling light
and relaxed, both in mind and body ( Edmund Jacobsen,
1920 )16. It tooks around 20-25 minutes to complete.
Aerobic exercise
Early morning it is done for 20 – 30 minutes. It
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involves repetitive, rhythmic contractions of the large
muscles of the legs and arms. Aerobic exercise appears
to be an effective mood regulating behavior (Thayer,
Newman and McClain, 1994)16.
Autogenic training
It uses self-hypnosis and mental imagery to achieve
relaxation. It typically involves imagining sensations
of physical heaviness and warmth to achieve muscle
relaxation and vasodilatation.
Imagining oneself in settings where one would feel
warm, comfortable, and heavy can facilitate these
autosuggestions.
Autogenic training is an effective adjunctive
treatment for stress-related conditions (Ehlers et al,
1995).
It is not recommended for people who are agitated
or actively psychotic (Courtney and Escobedo, 1990)16.
Communication skills
Clarifying expectations, defining needs honestly
and providing tactful and constructive feedback, can
decrease the number of stressful understandings.
Social skills training and assertive training
programs are an important part of stress management
for certain client populations (Willard and Spackman’s
1993)16
Deep breathing
Deep breathing involves slowly inhaling and
exhaling to reduce tension in the shoulders, trunk and
abdomen. The process begins with focusing on normal
breathing in a quiet and comfortable place. This is
followed by a period of deep inhalation and slow
exhalation. During inhalation, the abdominal muscles
should be relaxed. During exhalation, the abdominal
muscles should be contracted. It is often helpful to rest
a hand lightly on the abdomen during this process.
Deep abdominal breathing has been demonstrated
to reduce physiological responsiveness (Forbes and
Pekala, 1993)16 15 minutes with 2 – 3 minutes interval.
Laughter
Laughter’s may stimulate the release of endorphins,
the brain’s endogenous opiates, thereby helping to
alleviate pain and stress (Cousins, 1979)16.
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at a time in one set up per day. This has to continue
minimum eight to twelve weeks sessions.

Meditation
Meditation involves focusing attention on a
rhythmic, repetitive word, phrase or sensation (e.g
breathing, heart rate) to achieve relaxation. Benon
(1975)16 has suggested that this mental process blocks
the stress response of the sympathetic nervous system
by activating the anterior hypothalamus which
controls the parasympathetic nervous system. Each
one has to teach the patient for more than twenty
minutes up to forty five minutes for twenty patients

Data Analysis Procedure
Data analysis carried out uses SPSS (version 15).
RESULTS AND INTERPRETATION
In this study one hundred and twenty one subjects
between the age group of eighteen to sixty were
selected. All are selected from different institutions.

Table 1: The demographic distribution of variable
Gender

Sample size

Male

121

Table 2: Pre and Post test values in low range
Range 0 - 17

Pre-Test

Post-Test

26

92

Pre-Test

Post-Test

95

28

Pre-Test

Post-Test

2

0

The number of patients at low stress level was more at post test.

Table 3: Pre and Post test values in moderate range
Range 18 - 35

The number of patients at moderate stress level was less at post test.

Table 4: Pre and Post test values in severe range
Range 36 - 52

There is none of the patients at severe stress level was at post test.

Table 5: Pre and Post test values of all ranges
S. No

Scoring Range

Pre-Test No
of patients

Post-Test No.
of patients

Chi-squareValue

P value

1.

Range 0-17

2,

Range 18-35

26

92

75.386

0.000 S

95

28

3.

Range 36-52

2

0

(p = 0.000)

Chi-square test was used to find whether, a
significant difference was seen between the pre and
post test. The results showed that there was a
significant difference (75.386 if p value is 0.000)
between the both tests.
DISCUSSION
Stress is a part of our day to day life. The programs
include copingskills training, aerobics, autogenic
training, communication skills, laughter, meditation,
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deep breathing, Progressive Muscular Exercises, time
management and verbalization. The purpose of
thestudy was to determine the effectiveness of stress
management programme among alcoholic groups. A
study was conducted on Schizophrenia(Evidence
based mental health 2003;6:52) and depression(J AM
Coll Health 1991 Nov;40(3);125-9) by using some stress
management techniques and the study concluded that
the hospitalization decreased. Few techniques were
introduced to the alcoholic groups(Fort Schr Neural
Psychiatry 2005 Sep;73(9);547-25).
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Compared to the previous studies in the current
study all stress management techniques were used and
was found that effectiveness of the program was good.
CONCLUSION
This study has been done to determine the
effectiveness of stress management program for
alcoholic patients. The results concluded that stress
has an influence on alcoholic life events and that
various relaxation techniques should be established
for reducing the level of stress on the alcoholic groups.
RECOMMENDATIONS

4.

5.

6.

7.

1) Follow up studies can be extended up to one year.
2) Women should be included in the future studies
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ABSTRACT
Blood pressure is the pressure exerted by the blood against the walls of the blood vessels, especially
the arteries, and is one of the vital signs. Acute stroke patients with hypertension require rehabilitation,
but exercise seems to be linked to transient increase in blood pressure. Thus, it is necessary to examine
the effects of different types of active movements on blood pressure in hypertensive stroke patients.
Objectives: 1. To assess the variation of Blood pressure following different active movements in
normal healthy individuals and subacute stroke patients. 2. To compare the variation of Blood pressure
following different active movements in normal healthy individuals and hypertensive subacute stroke
patients.
Method: 15 normal and 15 hypertensive subacute stroke patients between the ages of 40-60 years
were selected.Resting parameters such as heart rate and Blood pressure were recorded in both the
groups. The following movements were shown to the patient and then repeated 15 times each
unilaterally. Shoulder flexion,hip flexion, Bridging, Standing,Walking Blood pressure was taken post
every movement being repeated 15 times.
Result: In normal the maximum rise in systolic blood pressure was seen while walking, followed by
standing and bridging and the least in shoulder and hip flexion. Maximum influence on diastolic
blood pressure in normal was caused by walking followed by standing. No significant change was
brought about by shoulder and hip flexion and bridging.
In hypertensive subacute stroke patients the maximum rise in systolic blood pressure was seen while
walking. Standing was more significant than bridging which was more significant than shoulder
and hip flexion. Maximum influence on diastolic blood pressure in stroke patients was caused while
walking followed by standing. No significant change is brought about by shoulder and hip flexion
and bridging.
Conclusion: Systolic blood pressure was found to be increased in hypertensive subacute stroke
patients specially while walking, compared to shoulder and hip flexion. There was minimal change
seen in the diastolic blood pressure while performing these activities.
Keywords: Stroke, Blood Pressure, Hypertension

INTRODUCTION
Blood pressure is the pressure exerted by the blood
against the walls of the blood vessels, especially the
arteries, and is one of the vital signs. During each
heartbeat the blood pressure varies between a
maximum (systolic) and a minimum (diastolic)

3. Pritika--13--.pmd

13

pressure. The normal blood pressure is 120/80 mm
Hg.
While exercising, the body’s need for oxygen
increases. To meet the growing demands of the body
the heart pumps faster. Since the pulse is a direct
measure of heartbeat per minute it increases during
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exercise. As a result the heart beats faster and pumps
blood through the arteries faster resulting in increase
internal pressure and thus blood pressure also rises
during exercise.

Sample Size: 30

Blood pressure is frequently elevated in patients
following acute stroke and has been associated with
an increased risk of recurrent stroke and other vascular
events. Acute stroke patients with hypertension
require rehabilitation, but exercise seems to be linked
to transient increase in blood pressure. Thus, to
maintain acceptable blood pressure and optimize
motor ability restoration in stroke patients, appropriate
types and amounts of active movements during
physical therapy must be selected.

2. Hypertensivesubacute stroke patients with stable
vital signs, stable neurological condition,
determined by a physician and being alert ( able
to participate actively in study-related physical
therapy).

Little is known about the association between blood
pressure and different active movements during
rehabilitation sessions. Thus, it is necessary to examine
the effects of different types of active movements on
blood pressure in hypertensive stroke patients.
AIMS AND OBJECTIVES
Aims
To assess the variation of Blood pressure following
different active movements in hypertensive subacute
stroke patients.
OBJECTIVES
1. To assess the variation of Blood pressure following
different active movements in normal healthy
individuals.
2. To assess the variation of Blood pressure following
different active movements in hypertensive
subacute stroke patients.
3. To compare the variation of Blood pressure
following different active movements in normal
healthy individuals and hypertensive subacute
stroke patients.
MATERIALS AND METHOD

Inclusion Criteria
1. Normotensive, healthy individuals.

Exclusion Criteria
•

Unstable cardiac disease.

•

Hypertension (blood pressure greater than or
equal to 180/110 mmHg) after antihypertensive
treatment.

•

Any other disorder potentially associated with
medical instability.

Plan of study: Resting parameters such as heart rate
and Blood pressure were recorded in both the groups.
The following movements were shown to the patient
and then repeated 15 times each unilaterally. Blood
pressure was taken post every movement being
repeated 15 times. The recovery was noted and further
movements were conducted:
1. Lifting the shoulder (shoulder flexion)
In supine flex the shoulder close to 90 degrees and
extend the elbow as much as possible.
2. Flexing the hip and knee
In supine position, flex the hip and raise the knee from
the bed as much as possible.
3. Bridging
In supine, lifting the pelvis off the plinth, without
holding the breath.
4.

Standing

Two extremity standing without support.

Study Design: Cross-sectional study

5. Walking

Duration of study: 6 Months.

10 Meter walk test.

Study Subjects: 15 normal ,healthy subjects between
the age of 40-60 years.
15 hypertensive subacute stroke patients,healthy
subjects between the age of 40-60 years.
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FINDINGS
This study evaluated variation in blood pressure
in hypertensive sub acute stroke patients performing
five different types of active movements. The greatest

6/12/2015, 5:52 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 15

effect of the different active movements in stroke
patients was on mean systolic blood pressure
variability. There was a significant difference in
systolic and diastolic blood pressure variation between
stroke patients on different movements and in normal.
During exercise, in order for the working muscles
to be receiving adequate amounts of nutrients and
oxygen, the heart rate needs to be increased such that
waste products which include the lactic and carbon
dioxide are being removed. Anticipatory rise in heart
rate occurs before even starting to exercise due to the
release of adrenaline in the sympathetic nervous
system1.
Once exercise has begun, there is an increase in
carbon dioxide and lactic acid in the body which is
detected by chemoreceptors. The chemoreceptors
trigger the sympathetic nervous system so as to
increase the release of adrenaline, which will further
increase heart rate. As exercise continues, the body core
temperature rises, which will also help to increase the
heart rate since it increases the speed of the conduction
of nerve impulse across the heart2.

muscles. Thus, the bridging activity may have been
easier for stroke patients to perform and might explain
why blood pressure was not significantly increased
during bridging8,9.
Environmental and psychological factors can also
contribute to an elevation in systolic blood pressure.
An unfamiliar environment may have contributed to
increase blood pressure. Patients may have been
nervous owing to a new therapist and additionally the
patients were faced with the challenge of
participitating in new training activities10.
Many patients may have had concerns about falling
while sitting, standing or walking, particularly if it was
their first attempt at performing these activities post
stroke. Patients may also have had concerns about
completing the movements correctly according to the
therapists instructions, and those patients unable to
complete the movements fully may have been
concerned about having disabilities as a result of the
stroke. This could potentially lead to some patients
experiencing psychological reactions to stress, such as
anxiety or fear, resulting in increased blood pressure11.

The intensity of the movement may contribute
because the energy used during high intensity
movements is greater than that used during lowintensity movements3,4. Shoulder flexion is a lowintensity activity that did not particularly increase posttest systolic blood pressure compared with pretest
values, in contrast walking, which involves more
motor activity than the other movements showed the
greatest systolic blood pressure variation5.

In normal the maximum rise in systolic blood
pressure was seen while walking, followed by
standing and bridging and the least in shoulder and
hip flexion (P value<0.05). Maximum influence on
diastolic blood pressure in normal was caused by
walking followed by standing. No significant change
was brought about by shoulder and hip flexion and
bridging. (P value >0.05).

Difficulty of the movements may also contribute
to elevation of systolic blood pressure. The effort and
strength required to perform more difficult
movements of similar intensity is larger than for easier
movements and might explain why systolic blood
pressure variation during more difficult movement
was higher than those during easier movements6,7.For
example, bridging activity uses the body’s long
muscles which are relatively stronger than short

In hypertensive subacute stroke patients the
maximum rise in systolic blood pressure was seen
while walking. Standing was more significant than
bridging which was more significant than shoulder
and hip flexion.( P value< 0.05). Maximum influence
on diastolic blood pressure in stroke patients was
caused while walking followed by standing. No
significant change is brought about by shoulder and
hip flexion and bridging.(P>0.05)

Table 1:

Systolic Blood Pressure Variability

SYSTOLIC

Shoulder flexion

Hip flexion

Bridging

Standing

Walking

NORMALS

119.73 ± 6.307

120.27 ± 6.871

121.53 ± 6.875

123.13 ± 6.791

126.00 ± 6.698

STROKE

132.27 ± 8.689

133.73 ± 9.308

136.13 ± 9.054

137.93 ± 9.475

140.73 ± 9.543
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Table 2:
DIASTOLIC

Diastolic Blood Pressure Variability

Shoulder flexion

Hip flexion

Bridging

Standing

Walking

NORMALS

79.533 ± 5.383

79.533 ± 5.383

81.067 ± 5.161

82.200 ± 5.060

84.533 ± 5.167

STROKE

89.333 ± 6.779

90.067 ± 7.304

92.333 ± 7.188

94.600 ± 7.169

96.867 ± 7.405

CONCLUSION
Systolic blood pressure was found to be increased
in hypertensive subacute stroke patients specially
while walking, compared to shoulder and hip flexion.
Therefore therapists should be careful in giving graded
exercises to these patients to prevent excessive rise in
blood pressure resulting in its recurrence. There was
minimal change seen in the diastolic blood pressure
while performing these activities.
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ABSTRACT
Purpose of the study: Changes in postural alignment and other mechanisms are commonly noticed
with ageing. These changes results in loss of balance in elderly. Diabetes is also associated with
imbalance. Very few studies examine various sources of impairment that causes loss of balance in
elderly with and without diabetes. There seems to be a lack of evidence about the sources of
impairment. Balance evaluation systems test (BESTest) is an evaluation tool to assess variety of balance
impairment sources. Hence, the following study is undertaken to compare balance in elderly with
and without diabetes using BESTest.
Method: A comparative study was undertaken. 94 subjects were selected based on the screening for
inclusion and exclusion criteria. Group 1 consisted of 47 subjects with diabetes and group 2 consisted
of 47 non diabetic subjects. Next, the balance was assessed using BESTest.
Results: Independent T-Test was used to compare the Difference in balance between elderly subjects
with and without diabetes and showed a significant difference in the balance on the total score of
BESTest(<0.001) and in 4 domains i.e. biomechanical constraints, reactive postural reactions, sensory
orientation(<0.001) and dynamic stability in gait(<0.005). There was no significant difference in stability
limits and transitions/anticipatory postural reactions sections of BESTest between 2 groups.
Conclusion: The study concluded that diabetic individuals perform differently on BESTest compared
to non-diabetic and their balance is more affected compared to non-diabetics. It was found that out
of the six domains of BESTest, four domains which includes biomechanical constraints, reactive
postural responses, sensory orientation and stability in gait were affected which could result in a risk
of falls.
Keywords: Balance, Elderly, Balance Evaluation Systems Test (BESTest), Diabetes

INTRODUCTION
“Ageing in humans refers to a multidimensional
process of physical, psychological, and social
change.” 1Ageing is a physiological and dynamic
process, where changes in ability of homeostatic
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adaptation occur and thereby eliminate some of the
stages of postural control leading to an increased
instability.2
The population of older adults is increasing and
awareness of the impact of falls and falls related
injuries is also increasing. In elderly, as a part of ageing
process there will be degenerative changes in various
systems including the neuromuscular system which
is majorly involved in maintaining balance.3
Balance control is not considered as an isolated
system. The ability to maintain balance is complex
motor task which involves different systems such as
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biomechanical, reactive postural responses,
anticipatory postural adjustment, sensory integration
and constraints on dynamic balance during gait and
any of these systems can impair balance.4
The biomechanical constraints are one of the most
important aspects responsible for postural control.
These constraints are quality and size of base of
support (BOS). The limitations in the feet such as ankle
muscle weakness, limited range, pain or poor motor
control of feet and postural malalignment can impair
the ability of elderly persons to use compensatory steps
or ankle strategy to maintain balance.4
Constraints of anticipatory postural reactions prior
to voluntary movements require an active movement
of body’s centre of mass (COM) in anticipation of
transitions from one body posture to another. Any
lesion or degeneration of basal ganglia and brainstem
areas result in imbalance while standing.4
Reactive postural responses are also one of the most
important constraints to maintain balance.
Compensatory and in place stepping responses are the
reactive postural responses to an external perturbation.
Constraints on short, medium and long proprioceptive
feedback loops are responsible for reactive postural
responses to slips, trips and pushes include late
responses in conditions such as sensory neuropathy.5
Another important aspect of postural control is
sensory orientation which involves Somatosensory,
visual and vestibular inputs. Individuals need to reweight relative dependence on each to sense as they
change sensory environment. Somatosensory system
among all three systems is the most important
contributor of feedback for postural control. Healthy
individuals rely 70% on somatosensory information
to maintain balance. Individuals with somatosensory
loss have limited ability to re-weight postural sensory
dependence and have increased risk of falling.4
The dynamic balance during gait and transition
requires complex control of a moving COM. Forward
dynamic balance comes from placing the swing limb
under the falling COM. Older people are prone to have
imbalance due to impaired coordination between
spinal locomotor and brainstem postural sensorimotor
programs when COM must be caught by moving BOS.
In elderly individual gait speed is considered affected
due to balance impairment. Thus, in elderly dynamic
balance can be impaired despite of good static balance.4
“Type 2 Diabetes also known as Non-Insulindependent Diabetes Mellitus(NIDDM) is a metabolic
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disorder that is characterized by high blood
glucose resulting from insulin resistance leading to
development of associated diseases or complications
such as retinopathy, nephropathy, peripheral
neuropathy, loss of joint mobility and muscle
strength.” These complications may cause damage to
balance maintenance systems resulting in functional
limitations, poor lower limb functions and falls.2
Ageing associated with diabetes mellitus progressively
leads to further risk of falls.6
Various studies have compared balance in elderly
with and without diabetes using scales like berg
balance scale(BBS), timed up and go test(TUG), balance
screening tool (BST)and concluded that balance is more
affected in elderly with diabetics and diabetes mellitus
is an independent fall risk factor among elderly.2
Despite the conclusion that elderly with diabetes
has more balance impairment compared to nondiabetics, studies have not explored the sources of
impairment that contribute to balance impairment.
Various studies concluded that TUG, BST and BBS
provide screening of balance in elderly, but they do
not offer details regarding source of impairment and
recommended that there remains a need of a valid and
reliable functional balance test that appropriately
measures balance and help in finding source of
impairment in community dwelling older individuals.7
Rose D. et al concluded that BBS has limited
dynamic balance assessment that do not provide a
great enough challenge to older adults who live
independently.8Newton R. et al reported that despite
of good reliability and validity, the presence of ceiling
effect limits the use of scale to detect balance
impairments in community dwelling older adults.9
TUG is also limited balance measurement scale and
addresses dynamic balance and yields a narrower
assessment of balance in older adults.10
Since there are no scales that determine sources of
impairment and cannot assess both static and dynamic
balance in individual BESTest was developed by Fay
Horak to help physical therapist identify the
underlying sources of impairment responsible for poor
balance in individuals.5
The BESTest aims at 6 various balance control
systems like “biomechanical constraints, stability
limits, transitions and anticipatory postural, reactive
postural responses, sensory constraints, dynamic
stability during gait” so that specific physiotherapeutic
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approaches can be designed for different balance
deficits. The BESTest is easy to learn, administer and a
cost effective scale.5 BESTest can help in identifying
the various sources of balance impairments in elderly
with and without diabetes. Specific physiotherapeutic
treatment strategies can be designed based on source
of impairment involved for imbalance in elderly with
and without diabetes.
Hence, the following study is undertaken to
compare balance in elderly with and without diabetes
using BESTest and to understand the possible sources
of impairment that affects balance.
MATERIALS & METHOD
In this comparative study, after taking ethical
clearance, convenient sample of 94 subjects (47 in each
group) between the age group of 55-75 years with and
without diabetes group based on their history and
recent reports were taken from different old age homes
and from the community in the city of Bangalore.
Diabetics were asked for duration of onset in years.
Elderly males and females (aged 55-75 years) without
diabetes and with diabetes who had type-2 diabetes
and self ambulatory without walking aids and Activity
specific balance confidence scale score d” 67.11 were
included in the study. Subjects who were Wheel chair
or bedridden and subjects with amputation, diabetic

ulcer/ visual impairment, any injury to foot or fracture
of lower limb, prior ankle surgery and other
neurological problems like Stroke, Parkinsonism were
excluded from study. Study was explained to each
subject and an informed consent was obtained from
the subjects. BESTest was explained to each individual
prior to administration. Materials Used were ABC
scale, BESTest, Stop watch, Measuring tool for
functional reach test,60cm × 60cm block of medium
density foam, 10Úincline ramp ( 2×2 ft), Stair step,
Obstacles, 2.5kg weight for rapid arm raise, Firm chair
with arms, Measuring tape. Next, the balance was
assessed using BESTest in all subjects. Subjects were
asked to perform 36 items divided into 6 subsections
of BESTest. The readings were taken by the researcher
on a 0-2 point scale based on their performance for
both groups and scores had been calculated using the
formula given in the scale. Rest was given to all subjects
for 5 minutes during the test in order to prevent fatigue.
Time taken for administration of scale on each subject
was 20 minutes.
Statistical Analysis
For the parametric data, Independent T-Test (twotailed) was used to compare the Difference in balance
between elderly subjects with and without diabetes
by using statistical software SPSS 16.0.

FINDINGS
Table 1: Results of independent t test of bestest values between both groups
Independent T test for equality
of means

Age

t value

P value Sig (2 – tailed)

.725

.470

Biomechanical constraints(BC)

-5.066

.001

Stability Limits(SL)

-.438

.663

Transitions

-.822

.413

Reactive Postural Responses(RPR)

-7.595

.001

Sensory Orientation(SO)

-6.645

.001

Stability in Gait

-2.869

.005

Total

-5.179

.001

With the current study, the results showed
•
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There was a significant difference in the balance
on the total score (<0.001), biomechanical
constraints, reactive postural reactions, sensory
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orientation and dynamic stability in gait sections
of BESTest in diabetic subjects compared to non
diabetics.
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•

There was no significant difference in stability
limits and transitions/anticipatory postural
reactions sections of BESTest in diabetic group
compared to non diabetic group.
DISCUSSION

Reduced mobility in old age due to various reasons
leads to muscle weakness, joint stiffness and thereby
causes disability, pain, falls, loss of independence and
frailty etc. Ageing process leads to changes in
alignment of posture.
The results of the current study showed that there
was a significant difference (<0.01) in scores of BESTest
between elderly with and without diabetes. Balance
in diabetic elderly is more affected compared to nondiabetic elderly. In the current study it was assumed
that diabetes can be independent factor that can cause
increased postural imbalance and increased risk of falls
in elderly compared to age matched elderly without
diabetes. This could indicate that diabetes can be
considered as an independent risk factor leading to
imbalance. This finding is supported by Muerer et al
who concluded that there is a strong association
between diabetes mellitus and increased risk of falls
and mentioned that diabetes mellitus is an
independent risk factor resulting in loss of balance and
falls in elderly.6
Significant change in section of biomechanical
constraints on BESTest can be attributed to the fact that
ankle movements are impaired more in diabetic
individuals resulting due to reduction in distal muscle
strength, foot abnormalities such as hammer and claw
toes and intrinsic foot muscle atrophy. These changes
results in limited joint mobility leading to
malalignment of joint and resultant loss of balance.
This result was supported by a study done by Carine
et al (2004) who had been examined relationship
between foot deformities and muscle weakness in
diabetic and non-diabetic men and concluded that
there was increased muscle weakness and atrophy of
intrinsic foot muscle causing imbalance between
extensors and flexors of toes and foot leading to
deformities such as hammer toes and claw toes that
results in loss of balance.12
Another finding of significant reactive postural
responses could be due to somatosensory feedback and
ankle muscle strength as they are necessary to maintain
these reactions. In diabetics, due to muscle weakness
and progressive diabetic neuropathy, individual’s
centre of pressure (COP) information is lost causing
altered reactive reactions. Somatosensory inputs and
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COP information are important for correct reactive
postural adjustments.13
The significant change in section of sensory
orientation in diabetic elderly compared to nondiabetics can be explained by mechanism of
neuropathic process that impairs integrity of
mechanoreceptors and joint propioceptors resulting
in decreased sensation. This decreased sensation can
be attributed to sensory loss and instability.14 Ducic et
al found that impairment in ankle sensation has a
strong relation with imbalance.15
Another finding in the current study indicated that
there was a significant change in dynamic stability
during gait in diabetic individuals compared to nondiabetic. This can occur as a result of decreased ankle
mobility, lack of ankle muscle strength reduced ankle
moments and inability to use ankle strategy for
maintenance of balance. Individuals with diabetes may
have limited stride length and velocity during
walking.16Diabetic individuals use hip strategy to
compensate for limited ankle strategy which results
in altered walking pattern.17
The study further observed no significant difference
in the scores of the two groups including stability limits
(SL) and transitions/anticipatory postural reactions.
Both the groups performed equally in these two
sections of BESTest.
Diabetic elderly did not show difference in SL
compared to non-diabetic elderly. A study done by
Elizabeth et al reported that distal muscle groups i.e.
ankle dorsi flexors and plantar flexors are involved
mainly than the proximal musculature i.e. trunk and
hip muscles to maintain SL and balance.18The results
in the current study in the SL can be attributed to the
components of the BESTest which involves the
assessment of both distal and proximal muscles.
The transitions and anticipatory postural responses
did not show significant change between both groups.
Anticipatory reactions are of central origin and occur
as a result of interaction of basal ganglia, brainstem
and supplementary motor areas of brain. Peripheral
mechanisms may not be involved in generating these
reactions. These reactions do not alter in presence of
diabetes and loss of sensation .Robert F.et al mentioned
that these reactions can be generated in absence of
peripheral inputs and cuteneous and proprioceptive
feedbacks are not necessary to generate this reactions.19
This study was limited by Small sample size,
Diabetic individuals were included based on the
history and recent reports, and diagnostic procedure
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was not administered. In future scope, BESTest can be
used as falls predictor and to correlate with different
physiological measures in diabetes.
CONCLUSION
Tthe study concluded that diabetic individuals
perform differently on BESTest compared to nondiabetic and their balance is more affected. It was
found that out of the six domains of BESTest, four
domains which includes biomechanical constraints,
reactive postural responses, sensory orientation and
stability in gait were affected which could result in a
risk of falls.
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ABSTRACT
Objective: The purpose of this study was to provide clinicians with descriptive data on the isokinetic
strength of knee extensor and flexor muscles in asymptomatic females of various age groups i.e.,
measurement of functional H: Q strength ratio during knee extension representing peak eccentric
hamstring to peak concentric quadriceps torque ratio (Hecc: Qcon), functional H: Q strength ratio
during knee flexion representing peak concentric hamstring to peak eccentric quadriceps torque
ratio (Hcon: Qecc) and also to check whether age has a significant effect on H: Q strength ratio or not.
Design and Setting: A normative research design was incorporated to measure the functional H: Q
strength ratio at slow angular velocity of 60deg/sec during knee flexion and extension. The
measurement was carried out on Biodex isokinetic dynamometer (Biodex multi-joint system 4 pro).
Subjects: A total of 120 asymptomatic female subjects participated in the study. Subjects were assigned
to the four groups on the basis of their age. The mean age and weight of subjects in group1 (21-30
years) was 23.23±1.22 and 55.36±6.10, in group2 (31-40 years) was 34.90±3.22 and 58.96±8.87, in
group3 (41-50 years) was 45.40±2.60 and 65.53±8.83, and in group4 (51-60 years) was 55.13±3.32 and
65.05±8.11 respectively.
Measurement of functional H: Q ratio: The testing was carried out at slow angular velocity of 60deg/
sec in sitting position. Subjects performed 3 maximal contractions for both knee flexion and extension
movement. Peak torque values recorded and functional H: Q ratio obtained [Both H (con): Q (ecc) &
H(ecc):Q(con)].
Results: The statistical analysis of the data showed that the mean functional H: Q strength ratios
during knee extension and flexion in group1 were 1.26±0.71 and 0.81±0.18, in group2 were 2.02±1.30
and 0.71±0.25, in group3 were 1.81±1.56 and 0.81±0.22, and in group4 were 2.10±1.32 and 0.82±0.22
respectively. The results also showed a p-value of 0.052 and 0.37 between groups during extension
and flexion respectively.
Conclusion: The information provided by the study is useful to the clinicians who have a considerable
contact with the female patients of different age groups. The study provided a normative data of
functional H: Q strength ratio in females during knee flexion and extension at a speed of 60deg/sec.
The study also concluded that there is no significant age effect on functional H: Q strength ratio in
females.
Keywords: Functional H: Q ratio [Hecc: Qcon(knee extension) & Hcon: Qecc(knee flexion)]

INTRODUCTION
Over the last 15 years, the use of isokinetic exercise
devices has steadily increased. Such devices have been
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used in the rehabilitation and assessment of
musculoskeletal injuries. Although an isokinetic
assessment can be made for any major muscle group
in the body, the knee is probably the most commonly
tested joint. 1
Isokinetic strength ratios of the hamstrings (H) and
quadriceps (Q) muscle groups, and their implication
in muscle imbalance, have been investigated for more
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than three decades. The conventional concentric H/Q
ratio with its normative value of 0.6 has been at the
forefront of the discussion. The most frequently
reported strength ratio of the muscles of the knee has
been the concentric hamstring-quadriceps ratio
(Hcon/Qcon). Steindler (1955) advanced the
generalisation that absolute knee extension muscle
force should exceed knee flexion force by a magnitude
of 3:2 i.e. Hcon/Qcon of 0.66. Values ranging from 0.430.90 for this knee flexor-extensor ratio have been
reported.
During leg extension the quadriceps contract
concentrically (Qcon) and the hamstrings contract
eccentrically (Hecc). Conversely, the hamstrings
contract concentrically (Hcon) and the quadriceps
eccentrically (Qecc) during leg flexion. Therefore, in
order to accurately assess the balancing nature of the
hamstrings about the knee joint the hamstringquadriceps ratio should be described either as a Hecc/
Qcon ratio representing knee extension, or an Hcon/
Qecc ratio representing knee flexion.2
Isokinetic testing can be used to evaluate
quadriceps and hamstrings muscle strength, providing
a determination of the magnitude of torque generated,
and subsequently, the hamstrings to quadriceps (H:
Q) strength ratio. The H: Q ratio has been used to
examine the similarity between hamstrings and
quadriceps moment-velocity patterns and to assess
knee functional ability and muscle balance. It has been
suggested that a highly developed quadriceps muscle
contributes to decreased antagonist hamstrings co
activation, thereby increasing susceptibility to anterior
cruciate ligament (ACL) injury.3
Hamstring muscle activation aids in stabilization
of the knee joint. A muscular strength imbalancewhether caused by weak hamstrings or by strong
quadriceps—thereby hinders stabilization of the knee
joint, requiring the ACL to play a larger role in knee
stabilization. Female athletes are 2 to 8 times more
likely to tear the ACL than male athletes.4
The muscular torque exerted during isokinetic
testing decreases with increasing angular velocity of
movement. This decline in torque output has been
attributed to different neurological activation patterns
of motor units at different velocities. 5
Assessment of muscle strength is a vital component
of diagnosing and treating patients in which muscle
weakness is present. Isokinetic devices have been
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extensively used for the assessment and, evaluation
of muscle function rehabilitation, training and
assessments of muscle strength and injury.6
For our study we decided to use the functional H:
Q ratios since they are more effective in identifying
where strength discrepancies exist.7When assessing the
results of an isokinetic test, the involved knee is
compared with the uninvolved knee. Therefore,
normative isokinetic strength data on knee
musculature are needed. The purpose of this study was
to provide clinicians with descriptive data on the
isokinetic strength of knee extensor and flexor muscles
in females of various age groups.1, 8
MATERIALS AND METHOD
A total of 120 asymptomatic female subjects
participated in the study. Subjects were assigned to
the four groups on the basis of their age. The mean
age and weight of subjects in group1 (21-30 years) was
23.23±1.22 and 55.36±6.10, in group2 (31-40 years) was
34.90±3.22 and 58.96±8.87, in group3 (41-50 years) was
45.40±2.60 and 65.53±8.83, and in group4 (51-60 years)
was 55.13±3.32 and 65.05±8.11 respectively. . The limb
dominance was obtained by asking the subject about
the preferred kicking leg. A complete musculoskeletal
examination of the subjects was performed. Testing
was carried out on Biodex isokinetic dynamometer
multi-joint system4 pro at an angular velocity of
60deg/sec.
The subjects were tested in the seated position and
subjects were properly stabilised on the dynamometer
seat. Mode, speed, number of contractions was selected
in Biodex isokinetic dynamometer.
Suitable period of time was provided to the subjects
to familiarize themselves with the machine. The testing
sequence was three repetitions at 60°/ sec for each
flexion and extension movement, separated by a 30second or 1 minute rest interval. The order of muscle
testing (Hams or Quads) was randomized to eliminate
any learning effect. The verbal encouragement is given
throughout the testing procedure to facilitate a
maximum performance by each subject.
Subjects were instructed to apply maximum force
during flexion and extension movement, and
performed 3 maximal contractions in each mode. The
peak torque of both concentric and eccentric
contractions during knee flexions and extension were
recorded. The functional H: Q ratio during knee
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extension was obtained by dividing the peak eccentric
hamstring torque to peak concentric quadriceps
torque. Likewise functional H: Q ratio in flexion is
obtained by dividing the peak concentric hamstring
torque to peak eccentric quadriceps torque.
Statistics
One way ANOVA was used to obtain the mean
values of age, weight, and functional H: Q strength
ratio during knee flexion and extension in various
female age groups. The data analysis was also done to
check whether age has an impact on the H: Q strength
ratio. Between group comparisons were made by Post
Hoc tests (Bonferroni).

RESULTS
The statistical analysis of the data showed that the
mean functional H: Q strength ratios during knee
extension and flexion in group1 were 1.26±0.71 and
0.81±0.18, in group2 were 2.02±1.30 and 0.71±0.25, in
group3 were 1.81±1.56 and 0.81±0.22, and in group4
were 2.10±1.32 and 0.82±0.22 respectively. The results
also showed a p-value of 0.052 and 0.37 between
groups during extension and flexion respectively.
The results also showed that there is no significant
difference of H: Q strength ratio both during knee
extension and flexion statistically. Normative values
of functional Hecc: Qcon strength ratios during knee
extension are described in table no. 1.

Table 1:
Group

N

Mean± SD

1

30

1.26±0.71

One way ANOVA

2

30

2.02±1.30

1vs3 p-0.59

3

30

1.81±1.56

1vs4 p-0.07

4

30

2.10±1.32

2vs3 p-1.00

Total

120

1.80±1.29

2vs4 p-1.00

F value-

2.65 P value- 0.052

Post Hoc
1vs2 p- 0.13

3vs4 p-1.00
The normative values of functional Hcon: Qecc strength ratios during knee flexion are described in table no. 2.

Table 2:
Group

N

Mean± SD

One way ANOVA

1

30

0.81±0.18

F value- 1.05 P value- 0.37

Post Hoc
1vs2 p- 1.00

2

30

0.71±0.25

1vs3 p-1.00

3

30

0.81±0.22

1vs4 p-1.00

4

30

0.82±0.22

2vs3 p-0.91

Total

120

0.79±0.22

2vs4 p-0.75
3vs4 p-1.00

DISCUSSION
The results of the study are contradictory to many
previous studies in the literature as the study showed
slightly higher mean values of functional H: Q ratios
during knee extension in all age groups. Hamstring:
Quadriceps ratio was studied by Hannah Mich in
may15, 2011 who described that the normal hamstring
to quadriceps strength ratio is between 50 and 80
percent (i.e., 0.5-0.8), according to a 2001 “Journal of
Athletic Training” article. This means the hamstrings
are usually weaker than quadriceps. The strength
imbalance between hamstrings and quadriceps is
partly due to quads being larger and used more
frequently during daily activities.9 An another study
by Lyons, Meghan Eileen (2006) titled as “isokinetic
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Hamstring: Quadriceps Strength ratio in males and
females: Implication of ACL injury” showed that in
females with mean age of 21.7±1.2, the mean H: Q
strength ratio was 0.80 and 0.77 during knee extension
and flexion respectively at angular velocity of 60deg/
sec.10 Donne and Luckwill (1996) reported an average
Hecc: Qcon strength ratio equal to 0.63±0.07
throughout the ROM of knee extension.11
The possible reason of why various female age
groups showed higher values of functional H: Q
strength ratio during knee extension could be due to
the presence of quadriceps dominant muscle weakness
in female population which altered the functional H:
Q ratio to higher values. Age-associated losses of
skeletal muscle mass and strength have received
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considerable attention in the literature over the past
two decades. This decline in skeletal muscle mass, or
sarcopenia, is considered a major contributing factor
to the loss of functional independence and frailty
present in many older individuals.
Overall, strength appears to peak between 25 and
35 years of age, is maintained or slightly lower between
40 and 59 years of age and then declines by 12-14%
per decade after 50 years of age. Aging is associated
with significant decreases in strength in men and
women and, while women may show somewhat
earlier losses in strength, the overall reductions are
reasonably similar. Decline in the quantity and perhaps
quality of muscle mass is the most important
contributing factor to age-related reductions in
strength.12
The female population with higher values of
functional H: Q strength ratios during knee extension
are rather benefited in way because the risk of ACL
injury will be highly minimised in such population.
William R. Holcomb et al in their study “effect of
hamstring-emphasized resistance training on
hamstring: quadriceps strength ratio concluded that
the mean functional ratio increased from 0.96±0.09 in
pre-test to 1.08 ±0.11 in post-test. These results suggest
that 6 weeks of strength training that emphasizes
hamstrings is sufficient to significantly increase the
functional ratio. The functional ratio after training
exceeded 1.0, which is specifically recommended for
prevention of ACL injuries.13 In another study by
Rosalind Coombs and Gerard Garbutt (2002) on
“development in the use of the hamstring/quadriceps
ratio for the assessment of muscle balance described
that Hecc/Qcon ratio e”1.0, which is labelled the point
of equality, indicate that the eccentrically acting
hamstrings have the ability to fully brake the action of
the concentrically contracting quadriceps during knee
extension. This would help to reduce anterior tibial
translation on the femur and prevent hyperextension
of knee, therefore minimizing the risk of ACL injury.14
However, on the other hand, higher values of H:
Q strength ratios suggest a quadriceps dominant
muscle weakness making the knee more predisposed
to the OA. Neil A. Segal et al in their study “Quadriceps
strength and risk of knee OA” described that among
lower limb muscles, the quadriceps muscle is a
primary contributor to knee joint stability. Weak
quadriceps muscles may fatigue easily, leading to poor
neuromuscular control that could allow pathological
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movement at the joint. Weakness may also reduce
shock absorption, leading to abnormal loading of the
knee joint. Evidence from the medical literature
suggests that quadriceps weakness may be a
potentially modifiable risk factor for incident
symptomatic and progressive knee osteoarthritis;
although it’s relative significance seems to be a function
of patient gender and mal alignment.15
The results also showed that there is no significant
effect of age on H: Q strength ratio between various
groups of asymptomatic females during knee
extension and flexion, with a P-value of 0.05 and 0.37
respectively. The reason for this could be that the
individual muscle strength values (concentric or
eccentric) of hamstring or quadriceps were not taken
into consideration. Therefore whatever might have
been the strength disparities between the reciprocal
muscle groups, these differences in strength are highly
minimized when “strength ratios” were taken into
consideration. Hannah Mich (May 15, 2011) described
that age does not appear to impact the hamstring to
quadriceps ratio; instead strength decreases equally
in both muscle groups with aging.16 The result of the
study statistically reveals that there is no significant
difference in H: Q strength ratio either in knee flexion
or extension in various age groups of asymptomatic
females. These values are in line with those reported
in the literature. A another study carried out by
Jaiyesimi et al (2005) to investigate how age and gender
influence hamstring-quadriceps (knee flexor-extensor)
muscle strength ratio in a Nigerian urban population.
It was concluded that age has no effect on hamstring/
quadriceps strength ratio, whether in female or male
individuals.17
CONCLUSION
The study demonstrated the following results
1. Normative values of functional H: Q strength ratio
in various age groups of asymptomatic females
during knee flexion and extension at a speed of
60deg/sec.
2. No significant age effect on Hecc: Qcon strength
ratio in various female age groups during knee
extension.
3. No significant age effect on Hcon: Qecc strength
ratio in various female age groups during knee
flexion.
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ABSTRACT
Study Design: Methodological design.
Objectives: To translate and cross-culturally adapt and validate the Hindi version of "Self-Efficacy
in Wheeled Mobility (SEWM)" scale in wheelchair users with Spinal Cord Injury.
Method: The study was carried out in two phases: the first was translation into Hindi and cultural
adaptation of the questionnaire using standardized guidelines of Beaton et al (2000), the second was
estimation of content validity of translated Hindi version of SEWM using both qualitative and
quantitative methods.
Results: The Hindi translated version of the scale was approved by all the translators, expert panel
members, wheelchair users with Spinal Cord Injury and by the developer of the Original English
version of SEWM. Content validation estimation resulted with retention of all the items of the
questionnaire.
Conclusion: The results of this study indicate that the Hindi version of SEWM is a valid tool for
assessing self-efficacy in Hindi speaking wheelchair users with Spinal cord injury.
Keywords: Self-Efficacy, Wheelchair, Mobility, Spinal Cord Injury, Translation and Cross-Cultural
Adaptation, Content Validity

INTRODUCTION
Spinal cord injury (SCI) is an interruption of the
neural pathways in the spinal canal that disrupts
nervous transmission throughout the body, affecting
a person’s motor movement and sensory abilities.(1)
Rehabilitation interventions following SCI require
major adaptations in physical capacity, and the
development of skills and functional behaviour. An
important change that many subjects with SCI (80%)
encounter in early rehabilitation is the state of mobility,
which is transition from being a walking individual
to a manual wheelchair user. They remain dependent
on a wheelchair for the rest of their lives. (2) As
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wheelchair skills and manual wheeled mobility (WM)
can make the difference between dependence and
independence in daily life for people with SCI,
acquiring these skills has to be considered as an
important part of SCI rehabilitation.(3)
Wheelchair Mobility is a physical activity that may
possibly affect participation, and perceived selfefficacy is a meaningful personal factor” that
determines physical activity behaviour. (3-5)
Perceived Self-efficacy refers to ‘‘beliefs in one’s
capabilities to organize and execute the courses of
action required to produce given attainments’’.(6)
Increased self-efficacy in wheelchair skill performance
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may encourage wheelchair users with SCI to approach,
persist, and persevere at executing wheelchair-related
tasks that were previously avoided. In contrast,
wheelchair users with low perceived self-efficacy in
wheelchair skill performance may become inactive
when facing daily physical challenges; evidently,
perceived self-efficacy ultimately may affect changes
in wheelchair skill performance over time.(6)
To encourage or to promote more physical
participation in the wheelchair users, the concept of
self-efficacy is needed to assess.(7)

tongue was Hindi. Two independent forward
translations were produced with a written report of
the translations.
Step two: Synthesis of the translations.
Both the translators and the record observers
(researchers) synthesised the results of the translations,
working from the original questionnaire and the two
forward translations (T1, T2). A synthesis of these
translations was conducted producing one common
translation T12.

“Self-Efficacy in Wheeled Mobility Scale” (SEWM),
a clinimetrically reliable and valid scale was developed
for assessing perceived self-efficacy in manual wheeled
mobility by Osnat fliess- Douer et al in 2011.(3) This
scale measures self-efficacy perception in wheelchair
skills performance of individuals with SCI, and thus
may be a predictor for actual wheelchair mobility
performance, and may be used comprehensibly to
actual performance-based wheelchair mobility
evaluation. (6)

Step three: Back translations

To increase the applicability and the usability of
SEWM, it is needed to be cross-culturally adapted and
validated. As Hindi is the national language and also
the majority of people, particularly in Delhi (the capital
of the country) speak Hindi, a Hindi version of SEWM
is needed to be translated and validated. (8-9)

Step four: Expert committee review:

Therefore, the purpose of this study is to translate
and cross-culturally adapt the existing self-efficacy
measure, i.e., (SEWM) to Hindi language and to
determine its content validity so as to make it available
to Hindi speaking subjects with spinal cord injury.
METHOD
The study was carried out in two phases: the first
phase was translation into Hindi and cultural
adaptation of the questionnaire: second phase was
estimation of the content validity of the Hindi version
of SEWM.
Phase one: Translation and Cultural Adaptation
For the translation the researchers used the
guidelines of the American Association of Orthopedic
Surgeons (AAOS)(10) that is Cross-Cultural Adaptation
of Self-Report Measures by Beaton et.al.
Step one: Forward translation
In this step, the original English version of SEWM
was translated into the target language that is Hindi
by two bilingual translators (T1, T2) whose mother
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During this step, the final synthesised version T12
was back translated into the original language. The
two back-translations had to be done by two persons
with the source language English as their mother
tongue. The two back translations were compared with
the original scale by the researchers of the study. The
inconsistencies and discrepancies in the words and
concepts across both the back translations were
analysed.

The committee was formed as per the guidelines
to achieve the cross-cultural equivalence which
consisted of all the four translators involved in this
study (two forward translators-T1, T2 and two back
translators- BT1, BT2), a health professional, a language
professional and a methodologist. Expert committee’s
role was to consolidate all the versions of the
questionnaire and develop a pre-final version of the
questionnaire for field testing. Decision was needed
to be made to achieve equivalence between the source
(English) and the target version (Hindi) in the
following four areas (10) : Semantic Equivalence,
Idiomatic Equivalence, Experiential Equivalence, and
Conceptual Equivalence. By considering all the
recommendations suggested by the panel members, a
final consensus was reached, which helped in
formulation of the pre-final version.
Step five: Test of the pre-final version
The final stage of adaptation process was the pretest comprising field testing of the new questionnaire
(the pre-final version of the questionnaire Field testing
was done in 30 persons fulfilling the inclusion criteria.
i.e. SCI (traumatic), paraplegics (T4 level or
below), (3) SCI categorized as A, B, C or D on the
American Spinal Injury Association impairment scale
(ASIA), must be medically stable, 18-75 years,(3) have
their own wheelchair, Using manual wheelchair for
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at least 2 years, able to read and understand Hindi,
Both genders: Male and Female. Spinal cord injury
subjects in spinal shock state, Subjects diagnosed with
any psychiatric or cognitive impairment, and subjects
using a power wheelchair as their main means of
mobility were excluded.
The subjects were explained about the study
objective and their consent for participation was
obtained, demographic details of each subject were
taken. Each subject was asked to complete the
questionnaire, was interviewed to probe what he or
she thought was meant by each item of the
questionnaire, regarding the understanding of all the
words and the overall opinion about the
questionnaire.(11) This ensured the adapted version
retained its equivalence in an applied situation.
Step six: Submission of documentation to the
developers or coordinating committee for appraisal of
adaptation process
This step was carried out as a means for the original
developers to verify that the recommended stages were
followed, and the reports seem to be reflecting this
process well. At the end, acceptance letter was taken
from the author of the original scale.
Phase two: Estimation of Content Validity of the
translated Hindi version.
The content validation was done as per the
guidelines given by McKenzie and Lawshe.(12,13) The
selection of panel of experts is the initial step in
establishing the content validity. During this step, 10
experts were selected, of which six were professionals
including two psychologists, three occupational
therapists, one wheelchair skill trainer, and four were
wheelchair users with spinal cord injury.
1. Qualitative
components

reviews

on

questionnaire

The process was begun by providing the experts a
copy of translated Hindi questionnaire and a set
of questions which the experts had to answer in
order to provide feedback on the overall
questionnaire including the title, directions,
content areas, and items of the questionnaire, need
for revision of items, addition and/or deletion of
items and any additional suggestions.(12)
2. Quantitative
components

reviews

on

questionnaire

given by C. H. Lawshe for the quantitative
approach to content validity.(13) All the members
of the expert panel were asked to rate the
appropriateness of each item of 10 itemed
questionnaire by stating on the coding, if each item
was:
•

Essential – 1

•

Useful but not essential – 2

•

Not necessary – 3

After receiving each expert’s ratings, the Content
Validity Ratio was calculated by applying the formula
developed by C.H.Lawshe(13) and then compared to the
levels required for statistical significance. A minimum
CVR value of 0.62 was necessary for statistical
significance at p d” 0.05 based on 10 panelists.(13)
RESULT
The result of the translation procedure provided
us with the finalized version of the translation
procedure provided us with the Hindi version of the
SEWM i.e. “wheelchair chalane main swa-khsamata
ka mandand” (Self-Efficacy in Wheeled Mobility
Scale). This was approved by all the translators, expert
panel members, wheelchair users with spinal cord
injury and by the developer of the original version of
SEWM scale. The result of content validity suggested
to modify the title of the scale into “wheelchair chalane
main swa-khsamata ka mapak” (Self-Efficacy in
Wheeled Mobility Scale) with few other modifications
in the scale like removing “Team/club”, adding a
column of remarks and a few grammatical errors in
some items. In the quantitative phase, at 95%
confidence interval, all items had minimum CVR value
of 0.62, thus all items were retained.(13)
S.NO.

Item number

CVR Value

1

1

1

2

2

1

3

3

1

4

4

0.8

5

5

1

6

6

1

7

7

1

8

8

0.8

9

9

1

10

10

0.8

This step was carried out as per the guidelines
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DISCUSSION
Perceived self-efficacy is defined as “beliefs in one’s
capabilities to organize and execute the courses of
action required for producing given attainments”.(6)
Research has shown a high correlation between selfefficacy and behaviour and it has also provided
evidence that self-efficacy is a more consistent
predictor of behavior than other motivational
constructs.(14) Increased self-efficacy in Wheelchair
Mobility (WM) may encourage wheelchair users with
Spinal Cord Injury to approach, persist, and persevere
at WM related tasks that were previously avoided.(6)
“Self-efficacy in Wheeled Mobility” scale measures
how much a person feels self-efficacious about
propelling his/her wheelchair by his own.
The Objective of the presented study was to
translate and cross-culturally adapt the “Self-efficacy
in Wheeled Mobility” scale into Hindi language and
to estimate the content validity in Hindi speaking
wheelchair users with spinal cord injury. Since “SelfEfficacy in wheeled mobility” scale is in English
language, so its usability in Hindi speaking wheelchair
users within spinal cord injury is limited. Hence, the
translation and cross cultural adaptation of the English
scale into a Hindi version would enhance its
application with wider range of wheelchair users with
spinal cord injury. Modifications to the title of the
questionnaire, wording of the items were required to
ensure that the Hindi version of SEWM would be
applicable with Hindi speaking population. With
retention of all the 10 items, it had been ensured that
the Hindi version is content wise valid to assess selfefficacy in Hindi speaking wheelchair users.
Like, the original SEWM scale, the Hindi version
“wheelchair chalane main swa-khsamata ka mapak”
(Self-Efficacy in Wheeled Mobility Scale) instructs
respondents to rate how confident they are with regard
to the performance of WM skills on a 4-point Likert
scale i.e 1 = bilkul bhi satya nahi (Not at all true), 2 =
kabhi-kabhi satya (Rarely True), 3 = lagbhag satya
(Moderately True), 4 = sadaiv satya (Always True).
Consisting of only 10 items, the SEWM is easy to
administer and interpret which is a major strength of
the tool.(3) The remarks, given in remarks column for
each item by the repertoire will be subjectively
analyzed, which can give additional information about
any individual’s aspects which can influence wheeled
mobility skills. The higher the score (maximum score
of 40), more is the self-efficacy of a wheelchair user
and vice versa.

6. Swati Dash--27--.pmd

30

Thus, this Hindi version of SEWM showed similar
content as in the English version.
Limitations of the study
In current study, no screening was done to exclude
cognitive decline, if present in the subjects i.e. in the
pre-testing phase, but those who were diagnosed with
cognitive impairment were excluded from the study.
The Guidelines for the Process of Cross-Cultural
Adaptation of Self-Report Measures given by Beaton
states that the translated version of outcome measures
should be understood by the equivalent of a 12-yearold (roughly a Grade 6 level of reading), as is the
general recommendation for questionnaires, but the
translated version of SEWM has not been tested with
12-year-old (roughly a Grade 6 level of reading)
subjects. In other words, the understandability of the
scale for a 12-year-old (roughly a Grade 6 level of
reading) has not been determined.
Future recommendations
Future study is needed to determine the scale’s
reliability and other psychometric properties. The
applicability of the scale in wheelchair users with
traumatic quadriplegics, non-traumatic SCI or any
other diagnostic cause can also be determined. A
survey can be done to make sure that the final Hindi
version of the questionnaire would be understood by
the equivalent of a 12-year-old (roughly a Grade 6 level
of reading), so that the translated version can be used
for such educational level (according the translation
guidelines by Beaton).
Conclusion
The Hindi version of “Self-Efficacy in Wheeled
Mobility” scale, i.e. “wheelchair chalane main swakhsamata ka mapak” was found to be cross-culturally
adapted and content wise valid.
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ABSTRACT
Background: Approximately 2/3rd of women in rural India are exposed to biomass fuel in various
forms. They are at risk of airflow limitation, however literature on prevalence of which in Indian
rural women is limited.
Objective: The present cross sectional study aimed to find the prevalence of airflow limitation in
women exposed to biomass fuel in rural areas of Belgaum district.
Materials and method: A total of 538 women exposed to biomass fuel in six rural areas of Belgaum
district were subjected to handheld spirometry testing for airflow limitation which was defined as a
ratio of forced expiratory volume in one second (FEV1) to forced expiratory volume in six second
(FEV6) less than 0.75.
Results: Of 538 women, 79 women were detected with airflow limitation which accounted to 14.6%.
Out of 79 women, 53 women were chest symptomatic (67.09%) and 26 women were asymptomatic
(32.91%).
Conclusion: Prevalence of airflow limitation in women exposed to biomass fuel in rural areas of
Belgaum district is as high as 14.6%, detected by handheld spirometer. However significant number
of women were asymptomatic at the time of screening, which provides a window of opportunity for
early intervention and prevention of deterioration of airflow limitation in Indian rural women.
Keywords: Airflow limitation, Biomass fuel, Handheld spirometer, Rural women

INTRODUCTION
India largely depends on solid fuels for cooking
energy needs. About 80% of rural homes in India
continue to use biomass fuel like firewood, crop
residue or cow dung as their primary cooking fuel.
This resource is available at almost free of cost, a factor
that explains its high usage rate. Inspite of the health
hazards of the resultant smoke pollution produced by
biomass fuels, the ‘free’ factor appears to override all
other considerations. Many women in rural homes use
closed kitchen for cooking without exhausts that
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increases the impact of the smoking chulha (cooking
stove). This has a significant impact on the respiratory
health of women as they are at increased risk of
developing airflow limitation and subsequently
chronic obstructive pulmonary disease (COPD)1.
COPD is characterized by poorly reversible airflow
obstruction secondary to an abnormal host response
to noxious environmental stimuli like biomass fuel.
Biomass fuel is one of the most important risk factor
for women in rural India. Airflow limitation is a
hallmark of this condition which is currently an
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important cause of mortality in India, and the world.
It is an independent predictor of mortality from
respiratory and cardiovascular causes.2,3 However,
airflow limitation in rural women largely remains
undiagnosed due to lack of availability of diagnostic
tool like spirometer and lack of awareness of the
condition.4 Early detection of airflow limitation is
essential to prevent the continuous deterioration of
lung function.5 As diagnosis of airflow limitation is a
daunting task in rural women, by the time the disease
is brought to clinical attention it is usually in advanced
stage. Many of the patients are misdiagnosed having
bronchial asthma, cardiac illness, allergic illnesses etc.
In recent years handheld spirometers have contributed
enormously in early detection of airflow limitation.
These devices can be portably used as a screening tool
for airflow limitation as they have good sensitivity and
specificity. 6,7,8,9 Hence the present study was
undertaken to find the prevalence of airflow limitation
in rural women exposed to biomass fuel using
handheld spirometer at poor resource setting.
METHODOLOGY
Research setting: Six rural areas of Belgaum district
with population less than 5000.
Population: Women aged 30 and above, exposed to
biomass fuel for >10 years
Study design: A cross sectional study
Study period: Data was collected from November 2013
to March 2014.
Sampling design: Rural areas were selected using
simple random sampling.
Sample size: Total of 538 women were assessed for
airflow obstruction.
Inclusion criteria: 1) Women exposed to biomass fuel
for >10 years, 2) Age of women >30years, 3) Body mass
index (BMI) < 27 kgs/m2 4) Willingness to participate
in the study.
Exclusion criteria: 1) H/o Bronchial Asthma, 2) Other
Obstructive / Restrictive chronic pulmonary diseases,
3) H/o Tuberculosis, 4) H/o Cardiac diseases.
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PROCEDURE
Ethical clearance was obtained from the
Institutional ethical review committee prior to
commencement of the study. A total of 680 women
from six rural areas of Belgaum district were screened
for their suitability for the study. 538 women fulfilled
the inclusion criteria and informed consent was
obtained from all the participants. 142 women were
excluded due to various reasons namely history of past
or present pulmonary tuberculosis, bronchiectasis,
interstitial lung disease, chest wall deformities, history
of smoking and cardiac illnesses. The information of
the same was obtained from detailed history, clinical
examination, chest radiography and medications used
by the women currently or previously. Baseline data
was recorded which included level of education, age,
years of exposure to biomass fuel, BMI and respiratory
symptoms. All women were subjected to spirometry
testing for airflow limitation using handheld
spirometry device (Model 4002, vitalograph, Ennis,
Ireland). Handheld spirometry test was conducted by
two trained residents. A measurement was deemed
to be satisfactory when a beep sound was heard,
indicating that expiration of at least 6 s had been
achieved. Any attempt that did not produce a beep
sound was rejected as unacceptable. At least three
acceptable measurements were recorded for each
subject. Any patient with ratio of FEV1/FEV6 <0.75 was
considered to have possible airflow limitation. 6,7
Outcome Measures: Forced expiratory volume in one
second (FEV1), forced expiratory volume in six second
(FEV6) and ratio of FEV1/FEV6.
RESULTS
Data was computed and analyzed using SPSS
(Statistical package for social sciences) software version
16. For different quantitative parameters mean and SD
were calculated. Results were interpreted in terms of
percentage values. A total of 538 women were assessed
for airflow limitation using FEV1/ FEV6 manoeuvre.
Of these 79 women were detected with airflow
limitation which accounted to 14.6%. Out of 79 women,
53 women were chest symptomatic (67.09%) and 26
women were asymptomatic (32.91%). The values of
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mean age, duration of exposure, age at which the
women were exposed, BMI, mean FEV1, FEV1/FEV6
are shown in Table 1. The chest symptoms included

cough, expectoration, dyspnoea, wheezing and chest
pain.

Table 01: (Demographic profile & Spirometry outcomes)

Mean Age

Women Without
Airflow Limitation
N-459

Women With
Airflow Limitation
and Chest Symptomatic
N-53

Women With Airflow
Limitation And
Asymptomatic
N-26

44+/- 8.24

39+/- 7.29

43+/-6.45

BMI

23+/-3.44

19+/-4.24

19+/-3.63

Duration of exposure

17+/-6.23

20+/-4.12

18+/-3.22

Age at exposure

26+/-8.23

21+/- 6.34

23+/-4.56

% Predicted FEV1

94.24+/- 11

48.35+/-12.24

59.15+/- 6.43

FEV1/FEV6

0.96 +/- 0.14

0.48+/- 0.19

0.58+/-0.16

DISCUSSION
The results of the present study shows that the
prevalence of airflow limitation based on hand held
spirometer in rural women exposed to biomass fuel
was 14.6%. This is the first kind of study that used
handheld spirometer in India. When airflow limitation
was confirmed with conventional spirometry, the
prevalence of airflow limitation in Chinese rural
women was estimated to be 12%. This study was done
in south China comparing prevalence of COPD in
rural and urban non smoking women.10 A significant
association between biomass fuel exposure and
development of COPD in Indian rural women using
conventional spirometry was demonstrated by
Johnson P et al. The prevalence of airflow limitation
was low compared to the present study,11 where they
used a conventional spirometer to detect airflow
limitation in contrast to handheld spirometer used in
the present study. This suggests that handheld
spirometer tends to overestimate the airflow limitation.
This overestimation could be due to higher cut-off
point for FEV1/FEV6 less than 0.75 as compared to
FEV1/FVC less than 0.70 by conventional spirometry.
The handheld spirometer measures FEV1 and FEV6
and is essentially unable to measure forced vital
capacity (FVC). However, FEV6 was taken as surrogate
for FVC as many studies have demonstrated that FEV6
in handheld spirometer is able to reflect quite
accurately the actual value of FVC. 12,13 It is also
interesting to note that performing FEV6 maneuver is
simple as all subjects will not be able to expire forcibly
for more than six seconds in conventional spirometer.
The hand held spirometer is inexpensive, ultra portable
and easy to use as compared to conventional
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spirometer. In poor resource settings of rural areas
where spirometers are not available, these devices
could be used as case finding tool for airflow limitation
. Hand held spirometer has good specificity and
sensitivity,6-8 hence the present study used the same
as a screening tool for detecting airflow limitation.
The high prevalence of airflow limitation in the
present study was could also be due to extensive use
of biomass fuel with non ventilated small kitchens
which are common in the remote parts of Indian
villages. Other factors that could contribute to the early
development of airflow limitation and enhanced
prevalence could be age at which the exposure to
biomass fuel occurred and duration of exposure.14 In
the present study women with airflow limitation who
were chest symptomatic had prolonged exposure of
more than 15 years and exposure started early in life
as cooking is main household work for these rural
women. One more attention-grabbing observation in
our study was that about 32.91% of women diagnosed
were asymptomatic when screened for airflow
limitation. These susceptible women who remain
asymptomatic for long time, do not seek health care
attention are therefore at greater risk of developing
COPD over a period of time.
Exposure to biomass fuel remains an important risk
factor for the development of airflow limitation in
Indian rural women, as tobacco smoking among
women is regarded socially unacceptable in our
country and the number of women smokers is
negligible compared to Nepal and other Western
countries.15,16 Hence the present study draws attention
to one of the most important unavoidable occupational
hazards in Indian rural women. Therefore it is
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imperative to detect the airflow limitation at the
earliest and prevent development of COPD . Handheld
spirometer is an excellent device to screen such
hazards at low cost and should be placed at all primary
care centers. Further comprehensive studies are
recommended at different geographical areas of rural
India which can suggest suitable and cost effective
alternative to biomass fuel and to prevent this work
related consequence in Indian rural women.

5.

6.

7.
CONCLUSION
Prevalence of airflow limitation in women exposed
to biomass fuel in rural areas of Belgaum district is as
high as 14.6%, detected by handheld spirometer.
However significant number of women were
asymptomatic at the time of screening, which provides
a window of opportunity for early intervention and
prevention of deterioration of airflow limitation in
Indian rural women.
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ABSTRACT
Objective assessment of musculoskeletal dysfunction of patients helps to justify the intervention.
Documentation the effectiveness of these interventions further enables the physiotherapist to choose
the appropriate intervention. The measurements of cervical spine ROM can be obtained with various
measuring instruments. Reliability of the measurements by these instruments helps the clinician in
selecting them. The present study aims to measure an intra and inter-rater reliability for measuring
the AROM of cervical rotations with the Modified CROM device.
Results of this repeated measure reliability done on sixty asymptomatic participants, using modified
CROM, indicate that with intraclass correlation coefficient (ICC) for right rotation ranged between
0.870 to 0.925 and 0.954 to 0.960 for left rotation. For right rotation the SEM values ranged between
2.61and 4.51 with MDC values ranged 6.06° to 10.5° For left rotation the SEM values ranged between
1.37 and 1.69, along with MDC values ranged 3.19° to 3.94°
Thus the modified CROM device can be used to measure AROM of cervical rotations, while facilitating
normal weight bearing sitting position. This method is relatively less expensive, and has its potential
for use in clinical practice as well as in research.
Keywords: Modified Cervical Range of Motion Device, Cervical Goniometry, Active Range of Motion

INTRODUCTION
The physiotherapy assessment of musculoskeletal
dysfunction of patients incorporates various objective
assessment methods to quantify the disability. This
objective assessment helps to justify the intervention
and to document the effectiveness of these
interventions while treating musculoskeletal
dysfunctions.9 Physiotherapist must use standardized
methods for objective assessment to quantify
musculoskeletal dysfunctions. 20 One of the
standardized methods for objective assessments to
quantify the limitations of Range of Motion (ROM) in
musculoskeletal dysfunction is measurement of ROM
available at various joints with reliable measuring
instruments like goniometer.1,13
For measuring ROM at particular joint fixed land
marks are marked on body which will coincide with
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the axis of rotation of a particular movement at that
joint. This land mark should be easily and repeatedly
located on which fulcrum of the goniometer should
coincide.
The biomechanical complexity of the cervical spine
makes it difficult to assess the available ROM.3 The
measurements of cervical spine ROM can be obtained
with various measuring instruments, like universal
goniometer, electro goniometer, bubble goniometer,
gravity goniometer, hydro goniometer, magnetic
compasses, radiographs and computerized
tomography.8,19,20 Each device has its own advantages
and disadvantages and utilizes supine or sitting as a
starting position. 6,15,18 The CROM device used to
measure the ROM of cervical spine in all planes while
patient is in sitting position had shown good intra rater
and inter rater reliability with an intra-class correlation
coefficient (ICC) greater than 0.80. This device utilizes
magnetic compass to measure cervical rotation
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ROM.7,11 This device is easy to apply on seated patient’s
head without considering specific anatomical
landmarks and does not require special training. This
device though is easy to implement into clinical
practice but it is an expensive device.4 The gravitydependent goniometer with one degree inclination can
be used to measure cervical ROM. This type of
goniometer is financially accessible, having excellent
intra rater and inter rater reliability. This type of
goniometer measures all movements of cervical spine
with patient in sitting position except rotations, which
are measured in supine position.10, 21
The modified CROM (MCROM) device is a
relatively less expensive as compared to CROM device
and mainly used for measuring the upper cervical
rotational ROM.22 This device can be used to measure
ROM of cervical rotations with patient in sitting
position.
The reliability of goniometry is influenced by
various factors like methods of application of
goniometer, relative position of other joints, precise
localization of axis of rotation of joint, stabilization of
proximal joints, and variations among different patient
types.20

Fig. 1. Position of MCROM on vertex

In clinical practice or in research the measurements
used must be reliable both within and between
clinicians to confidently interpret meaningful changes
in patient’s symptoms when measured on different
occasions. Thus purpose of the study was to find intra
and inter rater reliability of MCROM device for cervical
spine rotation measurement.
MATERIALS AND METHODS
This study was designed to measure cervical spine
AROM of rotation with MCROM device. Sixty (30
male; 30 female) asymptomatic participants between
the age group 20 - 30yrs were included after obtaining
their informed consent. Inclusion of subjects with
different body types and flexibility levels was ensured.
MCROM consists of one ring Velcro was strapped
around the head. The compass was fixed on the Velcro
straps which were placed perpendicular to each other.
Side straps were placed exactly on the ear and the
centre strap was placed at the centre of the forehead
so that position of compass was exactly on the vertex
of subject.22
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Fig. 2. Measurement of right cervical rotation AROM with
MCROM device
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Fig. 3. Scatter plot showing the Correlation of Cervical rotation AROM by both Raters.

Patients were sitting on chair with a high back rest
with the thoracic and lumbar spine well supported.
The cervical spine was in neutral position. Thoracic
spine and shoulder girdle was stabilized to the back
of the chair with the help of a belt to prevent rotation
of the thoracic and lumbar spine.
Fulcrum was over the vertex of the cranial aspect
of the head.
Subjects were initially asked to perform five cervical
rotations to right and left as much as possible; any
deviations from normal were corrected so that it
simulated the actual test procedure. Next they were
asked to actively rotate cervical spine to any one side
and starting and end position on MCROM was noted.
Manual and verbal cues were provided to prevent
tipping of head. The procedure was repeated for
rotation on other side.
Two experienced and qualified physiotherapists in
musculoskeletal physiotherapy worked as raters
(Rater A and Rater B). A standardised procedure for
measuring AROM of cervical was followed by them.
Figure 2
Subjects were allotted randomly to the raters using
random number tables. Both the raters recorded 3
readings of each participant. After rest period the
participants were asked to change the rooms where
the same measurement procedure was repeated by
other rater. The same procedure was repeated after
15 days. Each rater was blinded for their previous
readings and that of other rater. The Statistical Package
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for Social Sciences (SPSS 19) software was used for
statistical analysis. Intra-class correlations (ICCs) were
calculated in order to establish inter- rater and intrarater reliability with the help of Shrout and Fleiss
methodology (1979).
The Cut off values for acceptable reliability at 95%
confidence were ICC > 0.8 indicating high reliability;
ICC > 0.6 to d” 0 .8 moderate reliability; ICC > 0.4 to
d” 0 .6 fair reliability; and ICC d”.0.4 poor reliability.
Correlation between the readings of both the raters
was also shown with the help of scatter plots. Figure 3
Results of the reliability analysis were used to
calculate the standard error of measurement (SEM) and
the MDC. Standard error of measurement SEM was
calculated to find out quantification of the test–retest
reproducibility of results and it differentiates actual
clinical changes from irrelevant fluctuations.12 The
minimum detectable change (MDC) or Smallest Real
Difference (SRD) in measurements was proposed as a
measure of sensitivity to change.17 It is expressed as a
measure in degrees and as a percentage of the
measurement and calculated as 1.96 “2 SEM. 2
RESULTS
Cervical rotation AROM of sixty asymptomatic
participants (30 male, 30 female) with mean age 25.03,
SD ± 3.24 years is measured in degrees with the
MCROM device by two raters. Descriptive and intra
rater reliability statistics is depicted in Table 1.
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Table shows average cervical rotation AROMs as
observed by both the raters, did not differ significantly.
Thus observations of both the raters are in agreement.

reliable. For right rotation the SEM value was 4.51
with MDC of 10.5° for rater A and for rater B, SEM
value was 2.61 with MDC of 6.06°.

It can be seen that all the values of ICC are more
than 0.8, indicating high reliability. Thus this method
of measuring cervical AROM is found to be highly

For left rotation the SEM value was1.69 with MDC
of 3.94° for rater A and for rater B, SEM value was
1.37, with MDC of 3.19°.

Table 1: Cervical rotation AROM of Both sides
Variable

BeforeMean ± SD

AfterMean ± SD

Right Rotation AROM Rater A

68.66 ± 6.22

68.46 ± 5.52

Right Rotation AROM Rater B

69.39 ± 6.17

68.83 ± 5.65

Left RotationAROM Rater A

71.79 ± 6.2

71.16 ± 5.98

Left Rotation AROM Rater B

72.16 ± 5.95

71.59 ± 5.89

ICC

95% CF

SEM

MDC

0.870

0.79 - 0.92

4.51

10.5

0.925

0.88 - 0.96

2.61

6.06

0.954

0.93 - 0.97

1.69

3.94

0.960

0.94 - 0.98

1.37

3.19

Abbreviations: AROM - active range of motion; CF- confidence interval; ICC - intraclass correlation coefficient; MDC- minimal detectable
change; SD- standard deviation; SEM- standard error of the measurement.

DISCUSSIONS
The ICC confidence interval of inter-rater reliability
indicates the consistency of the measurements when
taken in same situation by different raters and the
extent to which the different raters are interchangeable.
The ICC of intra rater reliability indicates the
consistency and reproducibility of the measurements
which are taken on various time points. The ICC can
be influenced by variation within individuals,
measurement error and number of trials.12
The results for the current study are similar to a
previous investigations with consistently same ICC
values across both groups and higher values for ICC
>0.8. This value denotes excellent intra rater and intra
rater reliability for the measurement of cervical rotation
AROM using the MCROM.
A study conducted by Youdas et al to determine
normal values for cervical active range of motion
(AROM) measured with a CROM instrument on
normal subjects showed excellent intra rater reliability
left rotation (ICC= 0.84) and for right rotation (ICC =
0.80). In this study, sample size was 337 subjects out
of which 42 subjects (20 Male 22 Female) were between
age group 20 to 29 years of age.7
A study done by Fletcher to determine the intra
rater reliability of cervical active range of motion
(AROM) measurement of subjects with and without
neck pain using the CROM device indicated that ICC
values were 0.92 for right rotation and 0.96 for left
rotation in asymptomatic subjects.5
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Florencio conducted study on 20 normal females,
to verify the correla-tions between cervical ROM
measurements measured with the CROM and with the
Fleximeter, showed excellent inter rater reliability for
rotations but showed moderate intra rater reliability
for right rotations measured with CROM instrument.
The inter-rater reliability was moderate for the right
and left rotations when measured with fleximeter.10
The analysis with the help SEM, and MDC in
degrees is done to express measurement error. SEM
explains the variability within the raters’ own
measurements. The SEM and MDC values are
unaffected by subject variability. The largest values of
SEM, and MDC for right rotation were 4.51° and 10.5°
respectively. These values were approximating to the
study conducted by Flecher where the largest SEM and
MDC values across both samples were about 4.0° and
9.5° respectively.5 The largest values of SEM for left
rotation were 1.69° and 3.94° indicating good precision.
The fleximeter is cost effective device compared to
CROM device, but fleximeter cannot measure rotation
ROM with patient in sitting position like CROM.10 To
avoid change in patient position while measuring
ROM of cervical spine in weight bearing position,
another cost effective device like MCROM can be used
in conjunction with fleximeter. The magnetic compass
used in MCROM device a similar that is used in CROM
device to measure cervical rotation ROM. The
MCROM device can be useful as an objective
assessment tool to measure cervical rotations
especially when manual therapy techniques in which
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mobilization is given in weight bearing position of
spine like Mobilization with movement (MWMs).14
Though the rater has provided manual and verbal
clues to conform the starting position of head, the
starting point readings were read prior to each
movement of rotation. Thus before active rotations the
consistency of achieving neutral head position is a
relevant to consider, which could be the substantial
source of error.
However, based on the results of this observational
study, the MCROM device is suitable for clinical use
and adequate enough to control substantial
measurement error.

2.

3.

4.

CONCLUSIONS
The result of our study demonstrates that the
MCROM device has an excellent intra-rater and inters
rater reliability for measuring AROM of cervical spine
rotations in normal subjects. This method of measuring
rotation ROM of cervical spine is relatively less
expensive and has potential for use in clinical practice
as well as in research.
Another device like fleximeter can be used to
measure ROM of cervical spine in frontal and sagittal
plane without changing the patient position.

5.

6.

7.

Limitations
The MCROM devices can not measure the frontal
and sagittal plane ROM of cervical spine. The intra
and inter-rater correlations would be better
understood if study is conducted with multiple
assessors with varying degrees of experience. Further
research for the validation of this instrument can be
carried out.
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ABSTRACT
Background: Motor dysfunction after stroke is a major reason which disables a person in performing
activities of daily living (ADL). During the process of natural recovery affected upper limb and
lower limb recovers but recovery of the hand function often remains incomplete and can lead to a
major disability for a person. A lot of treatment options are available to solve this problem and
NMES appears to be a promising and easily available among them.
Objective- To assess the effectiveness of NMES along with Conventional Physiotherapy on Hand
Function rehabilitation in Stroke Patients.
Methodology: 30 (thirty) patients were divided in a consecutive manner into two groups for the
study; one group received conventional treatment (Control Group) and other for conventional
treatment as well as NMES to wrist and finger extensors (Experimental group). An assessment was
done prior to starting of treatment and after 4 weeks of treatment.
Results: At the end of 4 weeks experimental group showed significant improvement in Block to Box
Test (p<0.05), Fugl Meyer Assessment Tool for Wrist and Hand (p<0.05) and Grip Strength (p<0.05)
as compared to the control group except Action Research Arm Test(p>0.05).
Conclusion: Conventional exercise therapy and NMES to wrist and finger extensors is more effective
than Conventional exercise therapy alone in improving hand function in stroke patients.
Keywords: Stroke, Hand Function, Neuromuscular Electrical Stimulation (NMES)

INTRODUCTION
Stroke or Brain Attack or Cerebro-Vascular
Accident (CVA) is defined as an acute onset of
neurological dysfunctions due to an abnormality in
cerebral circulation with resultant signs and symptoms
that corresponds to involvement of focal areas of the
brain. Further, the symptoms should last for 24 hours
or more.1
The primary impairments commonly seen after
stroke are impaired sensations, pain, visual changes,
motor dysfunctions, postural control and balance
dysfunctions, speech and language dysfunctions,
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perception and cognition defects and bladder and
bowel dysfunctions.2
Grasping, holding, and manipulating objects are
daily functions that remain deficient in 55% to 75% of
patients 3 to 6 months post stroke. Close to complete
functional recovery has been documented in only 5%
to 20% of stroke survivors.3 While restoring voluntary
control of skilled reaching and grasping movements,
60% of stroke survivors continue to have significant
upper extremity (UE) disability after 6 months.4, 5
Approximately half of the stroke survivors are left with
major functional problems in their hand and arm.6
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Loss of functional control results from decrease in
strength, range of motion, abnormal muscle tone,
sensations, and awareness of the affected side. 7
Intervention strategies for rehabilitation of hand
include exercise therapy, neurodevolopmental
Therapy (NDT), functional task training, constraint
induced movement therapy (CIMT), motor relearning
program (MRP), positioning strategies, range of
motion exercises, tone reduction strategies, strategies
to improve postural control & functional mobility,
electrotherapeutic modalities such as bio-feedback,
NMES & functional electrical stimulation (FES), patient
& family education etc.8
NMES refers to the electrical stimulation of an intact
lower motor neuron (LMN) to activate paralyzed or
paretic muscles. Clinical applications of NMES provide
either a functional or therapeutic benefit. NMES may
lead to a specific effect that enhances function but does
not directly provide function.9
Marcio Santos, Laura H. Zahner (2006) stated that
short bouts of NMES can produce significant changes
in wrist and hand function for the chronic stroke
survivor. Also, using NMES to assist during task
practice appears more beneficial than activating the
wrist flexors and extensors in a passive mode.10
AIMS AND OBJECTIVES
1. To study the effectiveness of Conventional
Physiotherapy on Hand Function in Stroke
Patients.
2. To study the effectiveness of Conventional
Physiotherapy plus NMES on Hand Function in
Stroke Patients.
3. To compare the effectiveness of Conventional
Physiotherapy alone versus Conventional
Physiotherapy plus NMES on Hand Function in
Stroke Patients.
Hypothesis
Null Hypothesis
There is no significant effect of NMES on Hand
Function in Stroke Patients.
Alternate Hypothesis

An interventional study was conducted in the
Department of Physical Medicine and Rehabilitation,
Civil Hospital, Ahmedabad. Ethical clearance was
taken from the Institutional Ethics Committee,
Government (CL & SC) Spine Institute, Civil Hospital,
Ahmedabad. Convenient purposive Sampling was
used. Sample size was 30. All the subjects were treated
for 4 weeks, 5 days a week, once a day.
Inclusion Criteria- 10, 11
Male or female with age > 18 years, Unilateral
stroke leading to hemiplegia with hand dysfunction,
Duration of stroke more than six months, Mini-Mental
Status Score of e” 24, 10° of active wrist extension, 90%
of passive extension of the fingers and thumb with the
wrist in a neutral position, Voluntary shoulder flexion
to at least 30°, Voluntary elbow extension of ~10° when
the initial position of the elbow was 90° flexed.
Exclusion Criteria-10, 11
Impaired sensations over the affected forearm and
hand, Cardiac pacemakers, Cochlear implant,
Uncontrolled cardiac arrhythmias, Pregnancy,
Seizures within the past 12 months or other systemic
illness, Previous Wrist problem such as arthritis,
Central/peripheral neurological diseases other than
stroke, Open wound on the involved upper limb,
Presence of shoulder instability based on a positive
sulcus test, anterior or posterior apprehension tests,
Subjects participating in the other upper extremity
program, Subject had received a Botox injection within
the past three months, Have undergone brain surgery
after stroke, Visual impairment, Unilateral Neglect(
Lateral Cancellation Test)
MATERIALS
Written Informed Consent Form, Assessment
Form, Mini-Mental State Questionnaire, Fugl Meyer
Assessment (FMA) Tool, Wrist and Hand component,
Action Research Arm Test (ARAT), Blocks to Box Kit
(BTB), Hand Dynamometer, Two Channel Electrical
Stimulator, Action Research Arm test Kit, Digital
Camera, Stop Watch, Hammer, Chair.
METHODOLOGY

There is significant effect of NMES on Hand
Function in Stroke Patients.

9. PAWAN SHARMA--43--.pmd

MATERIALS AND METHODOLGY

44

OUTCOME MEASURES: The following outcome
measures were used with high reliability and Interclass
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Correlation [ICC] to predict the hand function- Block
to Box Test (BTB), Fugl Meyer Assessment (FMA) Tool
(Wrist and Hand), Action Research Arm Test (ARAT)
and Grip Strength.
PROCEDURE
Subjects referred from the Neuro-medicine
Outpatient Department those who fulfilled the
inclusion criteria were taken up for the study. A written
informed consent of all subjects was taken. A total of
30 subjects were divided in two groups after initial
assessmentGroup A- Conventional Therapy (Control Group,
n=15)
Group B- Conventional Therapy and Neuromuscular
Electrical
Stimulation (NMES) to wrist and finger (Experimental
Group, n=15)
Nmes to Wrist And Finger Extensors-9, 11, 12
Wrist and finger extensors were stimulated with a
pair of surface electrodes (4X3cm). One electrode was
placed proximally over the forearm below the elbow,
and the other was placed distally on the forearm
(positioned for optimally balanced joint movement).
NMES had a pulse width of 1000 ms and a frequency
of 60 Hz, with the amplitude set at a minimum level
required to produce full joint extension. The muscle
contraction/relaxation time ratio was progressively
increased by shortening the relaxation period (from
5/10 seconds on/off time to 5/8, then to 5/6, and then
to 5/4 seconds); when a subject was able to complete

the half-hour period of NMES of the day without
fatigue of the stimulated muscle groups for 3
consecutive days, the off-time was decreased by 2
seconds. The stimulation period was maintained
throughout as 5 seconds.
The patient is instructed to add full wrist and
fingers extension with abduction and extension of the
thumb as much as feasible during the perception of
stimulation on time. If the patient is unable to move
volitionally, the movement is produced by the non
paretic hand and patient is asked to observe it. The
subjects were made aware about the ES related adverse
effects. The duration of the stimulation was kept 30
minutes per session.
Conventional Physiotherapy Protocol- 13, 14
The conventional physiotherapy interventions
for both the groups were aimed at improving hand
function. Both groups received the conventional
intervention techniques for approximately 60 minutes
sessions daily for 5 days in a week with the following
aims-Improving ROM and Flexibility, Normalization
of Tone, Improving Muscle Force Production,
Proprioceptive Neuromuscular Stimulation (PNF) for
functional improvement, Improving Trunk, Scapula
and Glenohumeral Stability, Improving Scapular
Mobility, Improving Task Related Performance.
RESULTS
All 30 subjects completed the 4 weeks of treatment
sessions and 2 assessment sessions and there were no
reports of study-related adverse events.

Table 1. Baseline charecterisritcs of the patients
Age in Years
Mean±SD

Gender

Affected
Extremity

Male

Female

Right

Duration
of Stroke
in Months
Mean±SD

Level of
Spasticity
Mean±SD
(On Modified
Ashworth Scale)

Left

Group A

48.7±10.99

9

6

6

9

17.26±7.35

1.33±0.81

Group B

50.2±9.24

8

7

5

10

15.86±5.66

1.26±0.79

All the patients were similar at the baseline
characteristics. To analyze the effects on outcome
measures (i.e. Block to Box, FMA Hand and Wrist,
ARAT and Grip Strength) before and after intervention
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within the group, Wilcoxon Signed Rank Test was used
and for between group comparisons Mann-Whitney
test was used.
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Table 2, Changes in Outcome Measures after 4 Week Intervention within group
Block to Box
Test (BTB)
Group A

Fugl Meyer Assessment,
Hand and Wrist (FMA)

Group B

Group A

Action Research
Arm Test (ARAT)

Group B

Group A

Grip Strength (Kg)

Group B

Group A

Group B

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Pretreatment

19.4±6.64

18

19.73±7.17

18

15±2.87

16

14.6±2.79

15

28.73±7.60

28

28±7.30

27

3.06±1.83

3

3.28±2.41

3

Posttreatment

26.8±6.28

25

34.66±7.23

34

18.2±2.51

18

20.2±2.36

20

31.4±8.13

30

32.73±7.86

31

4.73±1.75

4

6.46±2.61

7

W- value

120

120

120

120

120

120

78

120

P-value

0.001

0.001

0.001

0.001

0.001

0.001

0.002

0.001

In within group comparison using Wilcoxon Signed
Rank test both the groups yielded significant

improvement in terms of all the outcome measures
(P<0.05).

Table 3. Changes in Outcome Measures after 4 Week Intervention between Groups
Groups

Mean of Post
treatment
BTB Score

p Value

Mean of Post
treatment
FMA score

p value
ARAT score

Group A

26.8±6.28

0.007

18.2±2.51

0.03

Group B

34.66±7.23

20.2±2.36

In between group comparison, significant
improvement was noted in the experimental group as
compared to the control group in terms of BTB, FMA
and Grip Strength (p<0.05). No significant
improvement was noted in ARAT in experimental
group as compared to control group (p>0.05).
DISCUSSION AND CONCLUSION
In the present study significant improvement was
noted in the experimental groups as compared to the
control group in terms of BTB, FMA and Grip Strength
(p<0.05). The findings of the present study are similar
to the one found by Joanna Powell, A. David Pandyan
(1999) suggesting that cyclic ES of the wrist extensors
enhances motor recovery and reduces upper-limb
disability. This treatment should be considered for
highly motivated patients with moderate motor deficit
persisting beyond 2 weeks.12 Pomeroy et al. (2009)
recently used the Cochrane paradigm of systematic
review and meta-analysis to assess the merits of the
study comparing electrical stimulation and the
conventional treatment group. Statistically significant
difference was only found for motor impairment and
this was in favour of electrostimulation compared with
conventional therapy, SMD 1.06 (95% CI 0.25 to 1.88).15
Apart from statistical significance, clinical relevance
also keeps importance while deciding the prognosis
of the intervention. In the present study both the
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Mean of Post
treatment

p value

Mean of Post
treatment
Grip Strength%

p value

31.4±8.13

0.771

4.73±1.75

0.045

32.73±7.86

6.46±2.61

groups yielded statistically significant results but none
of the study group exceeded the Minimally Clinically
Importance difference (MCID).
The MCID has been defined as “the smallest
difference in score in the domain of interest which
patients perceive as beneficial and which would
mandate, in the absence of troublesome side effects
and excessive cost, a change in the patient’s
management”. MCID values for grip strength are 5.0
and 6.2kg for the affected dominant and nondominant
sides, respectively. MCID values for the ARAT are 12
and 17 points for the affected dominant and nondominant side.16
As like present study showing low clinical
improvement, J. R. de Kroon, M. J. IJzerman et al. (2004)
in his study to compare the effectiveness of stimulation
of extensor of the hand vs. alternate stimulation of
flexors and extensors concluded that for duration of 6
weeks the success rate (i.e., percentage of patients with
a clinically relevant improvement of <5.7 points on the
ARAT) was 27% in group B (four patients) and 8% in
group A (one patient). The reason for low functional
gain can be due to short duration of the study.17
Apart from this a 12 week study conducted by the
Joanna Powell, A. David Pandyan (1999) to improve
hand function by NMES to wrist extensors got an
average change of 21.1 in the scoring of ARAT at the
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end of the training session.12 Similarly a 12 week study
conducted by Gad Alon, Alan Lewitt et al. (2007) to
improve hand function by Functional Electrical
Stimulation reported an average increase of 31 in the
scores of Block to Box test in FES group.11 The clinical
improvement in the above stated two studies can be
due to the longer duration of the study or may be due
to more sophisticated equipments like Functional
Electrical Stimulation (FES) and Electromyography
Triggered NMES.
The result concluded by the present study do
conflict some of the previously conducted studies. John
Chae, Francois Bethoux (1998) stated that surface
NMES is effective in reducing motor impairment but
the improvements are not significant. The probable
cause for such conclusion can be the outcome measure
i.e. FIM. The self-care component of the FIM measures
general disability and is not arm disability specific and
the stroke survivor can score well at FIM if he manages
to do the activity in a required manner with the non
affected limb.9
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ABSTRACT
Background: Coronary artery disease is a major cause of death worldwide. There are various factors
associated with coronary artery diseases
Aim: The present study was undertaken to evaluate the relationship of 6minute walk distance, BMI
and waist to height ratio in south Indian men and women with coronary artery disease.
Settings and design: It was an observational stady carried out in an Indian tertiary care set up.
Material and Method: 20 subjects with coronary artery disease were included in the study. All the
subjects anthropometric measures were recorded after which the subjects were asked to perform 6
minute walk test. The subjects were also asked to answer the DASI (Duke Activity Scale Index)
questionnaire which was administered to them..
Statistical analysis: The co-relation between anthropometric variables,6 MWD and DASI score was
done using Karl Pearsons correlation coefficient method, using SPSS software (version 16).The level
of significance was considered at (p?0.05)
Results: A negative correlation was seen between BMI and DASI score, Mets and 6 minute walk
distance which was statistically significant. The correlation of BMI with DASI score was statistically
significant(p=0.0053).There was a negative correlation between BMI and mets which was statistically
significant(p=0.0040)Similarly correlation of BMI and 6 minute walk distance was statistically
significant(p=0.0336).No statistical significance was seen between waist to height ratio with DASI
score, mets and 6 MWD. There was a statistical significant difference between DASI score,mets and
6 minute walk distance(p=0.0033)(p=0.00259)
Conclusions: There is a positive correlation seen between 6 MWD and BMI along with DASI score
and BMI. Higher self-reported physical fitness scores were independently associated with less CAD
risk factors and lower risk for adverse cardiovascular events
Keywords: 6 Minute Walk Distance, Anthropometric Measurements, Waist To Height Ratio, Coronary Artery
Disease
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INTRODUCTION
Coronary heart disease (CHD) is the single largest
cause of death in the developed countries and is one
of the leading causes of disease burden in developing
countries as well. In 2001, there were 7.3 million deaths
and 58 million disability adjusted life years (DALYs)
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lost due to CHD worldwide 1. Three-fourths of global
deaths and 82% of the total DALYs due to CHD
occurred in the low and middle-income countries.
Previously thought to affect primarily high-income
countries, CHD now leads to more death and disability
in low- and middle-income countries, such as India,
with rates that are increasing disproportionately
compared to high-income countries. CHD affects
people at younger ages in low- and middle-income
countries, compared to high-income countries, thereby
having a greater economic impact on low- and middleincome countries. Effective screening, evaluation, and
management strategies for CHD are well established
in high-income countries, but these strategies have not
been fully implemented in India2.
In 2004, CHD was the leading cause of death in
India, leading to 1.46 million deaths (14% out of a total
of 10.3 million deaths). Leeder et al. (2004) estimate
total years of life lost due to total cardiovascular disease
(CVD) among the Indian men and women aged 35- 64
to be higher than comparable countries such as Brazil
and China, These estimates are predicted to increase
from 2000 to 2030, when the differences may become
more marked3
In the Prospective Cardiovascular Münster Heart
Study (PROCAM), a large prospective study in men
aged 35–65 years, eight variables that made an
independent contribution to risk of CAD were age,
systolic blood pressure, LDL-C, HDL-C, triglycerides,
diabetes mellitus, smoking, and family history of MI.
The lower HDL-C and higher triglyceride levels in both
younger and older cases appear to be a hallmark of
the Indian population, which indicate that
abnormalities in lipid metabolism play an important
role in development of CAD in young Indians.
Smoking and low physical activity in Indians have
been found to be prevalent in 20–39-year-old urban
adults (Gupta et al 2002). Furthermore, the prevalence
of smoking in South Indian males (44.6%) and passive
smoking in South Indian females (45.3%) has been
reported to be significantly higher than in North
Indians (Begom and Singh 1995).

11% in the urban population and 7% in the rural
population across India.5-15
A study by Kutty et al in 1993 in a Southern rural
area of Kerala reported a CAD prevalence rate of
7.4%.16.
Obesity increasingly recognized as a public health
epidemic and modifiable risk factor for coronary artery
disease .Numerous studies have shown that
anthropometric indices including including body mass
index (BMI),waist circumference, waist hip ratio and
waist height ratio are associated with coronary heart
disease risk factors or adverse events . Previous reports
have documented that increased cardiovascular (CV)
risk associated with being overweight is partially
explained by its association with numerous risk
mediators, including traditional atherosclerotic risk
factors, insulin resistance, inflammation and
endothelial dysfunction.3
6 Minute walk test is commonly used to assess the
functional status of a patients with severe
cardiopulmonary disease. The six-minute walk test
(6MWT) is a simple, easy-to-perform, commonly used
test of functional exercise capacity. Its ability to predict
outcomes has been established in patients with heart
failure, pulmonary hypertension, and pulmonary
disease.17
Since there is a lack of literature to see the
relationship of 6MWT on coronary artery disease in
Indians population the present study was taken up to
see the relationship of 6 minute walk distance, BMI,
and wasit to height ratio in south indian men and
women with coronary artery disease.
METHODOLOGY
Participants

Interestingly, smoking has not been found to be a
significant risk factor in acute MI patients from rural
parts of India. The patients from rural India, however,
have elevated blood glucose and abnormal waist/hip
ratio (Patil et al 2004).4

All adult male and female subjects with coronary
artery disease visiting the cardiology OPD were
included in the study. The data was collected from an
Indian tertiary care set up . Subjects were excluded if
they had any cardiac impairment / Hemodynamic
instability, recent history of surgery on thoracic region
or were undergoing psychiatric treatment Ethical
approval for the study was granted by the Institutional
Ethical Committee and the procedures were conducted
according to the declaration of Helsinki.

Various studies from India have shown high
prevalence of the disease, approaching approximately

Study design: The study was an observational study
design with random selection of coronary artery
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disease subjects using anon probability sampling
method. Sample size was calculated with á error of 80
and level of significance of p d” 0.05 and assuming
fall out rate of 10% of subjects in both the groups.
PROCEDURE
After screening patients for inclusion and exclusion
criteria standing height, BMI, Waist to height ratio and
Duke Activity scale index (DASI) was measured.
Patients were asked to perform 6 minute walk test
(according to ATS guidelines).
Standing height was measure with a metric tape
positioned securely and vertically against the wall. The
participant (without footwear) was asked to stand erect
, arms hanging at the side of the body, feet together
the heels and back in contact with the wall. The
participant was then instructed to look straight ahead
, stand as tall as possible and take a deep breath while
the measurement was taken. The distance from the
floor to the pencil mark was recorded to the nearest
0.5cms.18
Body weight was measured on a weighing scale
with the participant standing on it without footwear
and with loose clothing. Weight was recorded in
kilograms to the nearest 0.1kg18
Girth measurements were taken of the waist and
hip were taken to the nearest 0.1cm with a measuring
tape.
Waist(abdomen) girth :The participant was asked
to stand erect. The therapist used the cross hand
technique to position the measuring tape horizontally
at the level of the noticeable waist narrowing. The tape
was then positioned at the narrowest part of the torso
(above umbilicus and below the xiphoid process)
Hip(gluteal) girth: The participant was asked to
stand erect with feet together. The tape was positioned
around the hips at the level of the symphysis pubis at
the greatest gluteal protuberance.19.20
MEASUREMENTS OF OUTCOME VARIABLES

RESULTS
A negative correlation was seen between BMI and
DASI score, Mets and 6 minute walk distance which
was statistically significant. The correlation of BMI
with
DASI
score
was
statistically
significant(p=0.0053).There was a negative correlation
between BMI and mets which was statistically
significant(p=0.0040)Similarly correlation of BMI and
6 minute walk distance was statistically
significant(p=0.0336).No statistical significance was
seen between waist to height ratio with DASI score,
mets and 6 MWD. There was a statistical significant
difference between DASI score,mets and 6 minute
walk distance(p=0.0033)(p=0.00259)
Statistical Analysis
Statistical analysis was done manually as well as
using the statistic software SPSS 16.0 version so as to
verify the results obtained. The data was entered in
an excel spread sheet, tabulated and subjected to
statistical analysis. Various statistical measures such
as mean, standard deviation and test of significance
such as student Mann-whitey U test and
Wilcoxonmatched paired test was utilized for all the
available scores. The co-relation
between
anthropometric variables,6 MWD and DASI score was
done using Karl Pearsons correlation coefficient
method.The level of significance was considered at
(pd”0.05)
Table 1 : Demographic data of the study subjects in
both the groups.
AGE(years)

45-65

GENDER
Male

17(85%)

female

3(15%)

OCCUPATION
Govt servant

-3

Farmer

-3

Housewife

-2

Engineer

-2

Businessman

-2

retired

-8

SMOKING
Smokers

3

Since(year)

6.66±2.5

RISK

1. Body mass index

Low risk

11(55%)

2. Waist to height ratio

Moderate risk

8(40%)

High risk

1(5%)

3. 6 minute walk distance as per ATS guidelines
4. 4.duke activity status index(DASI)
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BMI
18.5-24.9

11(55%)

25-29.9

9(45%)
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Table2: Correlation between BMI with Waist to height ratio, Dasi score, Mets, 6 min walk distance by Karl
Pearson’s correlation coefficient method
Variables

Correlation between BMI with
r-value

t-value

p-value

Waist to height ratio

0.1730

0.7454

0.4656

Dasi score

-0.5987

-3.1716

0.0053*

Mets

-0.6132

-3.2931

0.0040*

6 min walk distance

-0.4766

-2.3003

0.0336*

*p<0.05

Table3: Correlation between waist to height ratio with, DASI score, Mets, 6 min walk distance by Karl Pearson’s
correlation coefficient method
Variables

Correlation between Waist to height ratio with
r-value

t-value

p-value

Dasi score

-0.1424

-0.6104

0.5492

Mets

-0.1513

-0.6496

0.5242

6 min walk distance

0.2060

0.8932

0.3836

Table 4: Correlation between Dasi score with Mets, 6 min walk distance by Karl Pearson’s correlation coefficient
method
Variables

Correlation between Dasi score with
r- value

t-value

p-value

Mets

0.6240

3.3875

0.0033*

6 min walk distance

0.4968

2.4285

0.0259*

*p<0.05

Table5: Correlation between Mets score with 6 min walk distance by Karl Pearson’s correlation coefficient method
Variables

Correlation between Mets score with

6 min walk distance

r- value

t-value

p-value

0.3624

1.6498

0.1163

DISCUSSION

Fig. 1. Consort Study Flow Chart
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The present study suggests that there is a
correlation between DASI score, BMI and 6 minute
walk distance. Most of the the studies of BMI and other
measures of obesity have not adequately accounted
for physical fitness ,a known modifier of weight status
and a very potential mediator of the effects of obesity
on the coronary artery disease and the adverse effects
of cardiovascular outcomes. Therefore the
independent contributions of BMI and fitness to
cardiovascular health or disease have been unclear21.
The present study indicates that there is a negative
correlation between 6MWD and BMI which can be
explained as more the BMI less will be the functional
capacity. Individuals with more body weight and
sedentary lifestyle will have less physical activity and
hence less functional capacity. Venkatramanea et al
suggested that BMI and waist circumference are better
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indicators of CAD risk factors ,which is partially
comparable with the present study.22
Similary a negative correlation is seen between BMI
and DASI score, which shows that more the body mass
index less is the physical acticity. Rosmond et al. in a
selected population study ,reported that obesity (BMI)
and centralization of body fat stores (WHR) are
differently associated with occupational factors as well
as leisure time activities.22.several studies showed that
smokers have on an average lower BMI than
nonsmokers and that smoking cessation is often
associated with weight gain thou our study did not
show any significant difference between DASI score
and 6 MWD in individuals who smoked and who did
not smoke. A study was conducted by Timothy R et al
which showed the relationship of physical fitness and
body mass index which suggested that self reported
level of physical activity and functional capacity are
more important than weight status or body habitus
for cardiovascular risk stratification in women whereas
our study conducted a 6 minute walk test to see the
functional capacity of the patients with coronary artery
disease. Generalized obesity, overweight and central
obesity problem was more prevalent in subjects in
subjects with age>45years ,sedentary job and physical
inactivity3. There was a significant lack of physical
activity and exercise among sedentary job workers
leading to overweight and obesity. A simple 6MWT is
a useful prognostic marker for identifying CHD
patients at high risk of cardiovascular events.17
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ABSTRACT
Background: Falls are common and a complex geriatric syndrome that cause considerable mortality,
morbidity & reduced functioning. There are several causes of falls in elderly such as muscle weakness,
dizziness, postural hypotension etc. & about 17% of falls are due to loss of balance. Cawthorne &
Cooksey exercise (CCE) is part of Vestibular Rehabilitation program which helps in improving balance
by enhancing gaze stability, postural stability, daily living activities and by restoring self confidence
in elderly.
Objectives: To study the effectiveness of Cawthorne-Cooksey exercise (CCE) on balance, likelihood
of fall and fear of fall in older women.
Method: 60 older women who fulfilled the inclusion criteria were taken up for the study. Control
group received conventional physiotherapy to improve balance and experimental group received
conventional physiotherapy and CCE. All subjects were evaluated with BBS (Berg Balance Scale),
DGI (Dynamic Gait Index), PQ (Likelihood of Fall) and VAS-FOF (Visual analogue scale for fear of
fall) score before & after 9 weeks of intervention.
Results: The result of within group analysis yielded significant improvement in BBS, DGI, VAS-FOF
and Likelihood of Fall (p=0.0001) for both the groups. Between group analysis showed significant
improvements in DGI (p=0.013), VAS-FOF (p=0.030) in Group-B but no significant difference in BBS
score (p=0.390) and Likelihood of Fall (p=0.459) between two Groups.
Keywords: Cawthorne and Cooksey Exercise, Balance, Likelihood of Fall, Elderly, Fear of Fall

INTRODUCTION
Elderly people in the society face lots of physical
and medical problems which make them more prone
to deconditioning and confined to their home and
some of them are impaired mobility, falls, impaired
cognition, urinary incontinence etc.1 Out of this, falls
are common and complex geriatric syndrome which
can result in a range of adverse outcomes, like minor
bruises to factures (64%), fear of fall (44%), hospital
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admission (32%), disability, dependence and death. It
can also result into a Post Fall Syndrome that includes
dependence (32%), loss of autonomy (14%), confusion
(22%) and immobilization (4%), depression (2%) and
restriction of daily activities.2, 3, 4
There are several causes of falls in elderly and about
17% of falls in elderly are due to loss of balance.5 It has
been found that about 28-35% of community dwelling
older people above 64 years of age fall each year and
also the falling rates are higher in older women (40%)
than in older men 28%).6 Considering the significant
increase in life expectancy of the population in general,
therapeutic interventions directed to the elderly and
especially those that provide prevention of falls will
eventually lead to improvement in quality of life of
this part of the population.
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The major culprit behind the falls in geriatric
population is balance impairment. Maintaining
balance require co-ordination of inputs from multiple
sensory systems which includes Vestibular,
Somatosensory and Visual system. 7. Age related
decline in the ability of the above systems to receive
and integrate sensory information contributes to poor
balance in elderly leading to more falls in them.8 As
the age advances the ability of the brain to reorganize
or Neuroplasticity declines but not depleted, therefore
the creation of an ideal environment for motor learning
may determine a significant improvement of the
function and it serves as the base for all the vestibular
rehabilitation program.
CCE is Vestibular Rehabilitation Therapy. They are
the exercises designed to gradually retrain the eye and
body musculature to use vision and proprioceptive
signals to compensate for the lost or disrupted
vestibular signals (which cause poor balance and coordination). These are the exercises developed by
physician Terrance. In CCE, patients are encouraged
to move into positions that provoke symptoms. The
central nervous system then attempts to reduce this
error signal by modifying the gain of the vestibular
system, that is, through adaptation of the vestibular
system.9
METHODOLOGY
An Interventional study was carried out after the
ethical clearance at Jeevan Sandhya Old Age Home
and Department of Physical Medicine and
Rehabilitation, Civil Hospital, Ahmedabad. Purpose
sampling method was used to recruit 60 subjects. The
duration of the study was 9 weeks and subjects were
treated 3 days/week for 60 minutes. Subjects were
treated on every alternate day (Except Sunday).
Inclusion Criterias
Age- 60- 69 years, Gender- Female, BBS scoreBelow 54, History of fall/ having fear of fall, Ability to
understand & follow instructions.
Exclusion Criterias
Neurological conditions like Traumatic Head
Injury, stroke and impaired cognitive function,
Diabetes, Severe disability/ deformity, severe
musculoskeletal degeneration, any disorder related to
Ear Nose Throat (ENT).
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PROCEDURE
The elderly women those who fulfilled the
inclusion criteria were taken up for the study. The
procedure was explained to all the subjects and written
informed consent was taken. A pre-participation
evaluation was carried out to find the descriptive
demographic data, history of fall or instability, medical
history and all were evaluated for the baseline data of
BBS score, DGI score, VAS- FOF and Likelihood of Fall
(PQ) prior to starting of intervention & after the 9
weeks of intervention.
After thorough evaluation the patients were divided
in 2 groups
Group A- Conventional therapy (n=30)
Group B- CCE program along with Conventional
therapy (n=30)
LIKELIHOOD OF FALL (PQ)- 10, 11
Absolute scores obtained in BBS were applied to
reach the rate of Likelihood of Fall (PQ) using the
following equation:PQ = 100% x exp (10.46 – 0.25 x BBS score + 2.32 x
history of instability) / [1 + exp (10.46 – 0.25 x BBS
score + 2.32 x history of instability)]
[BBS score is the score obtained by the subject in
the BBS. History of instability receives value 0 if there
is no report of instability and value 1, if there is report
of instability].
TREATMENT PROTOCOL
Cawthorne and cooksey exercise programme- 10
This exercise program includes-12
1. Adaptation exercises with the goal of improving
the gain of Vestibulo-Ocular Reflex (VOR),
reducing the slippage of visual images on the retina
with head movements,
2. Habituation exercises, the use of repeated head
and visual movement activities to facilitate a
reduction in the symptoms provoked by a specific
movement,
3. Balance and gait exercises targeted to improve in
both static and dynamic balance abilities together
with overall improvement in gait under a variety
of environmental conditions,
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4. General conditioning exercises to maintain the
accomplishment of the active therapy program and
continue to challenge the patient’s maintenance of
the compensation process.
1. Eye and Head Movement (in Sitting): first slowly,
then faster.

b) Walking while looking to the right and to the left
(as if to read labels in the market.
c) Practicing standing on one foot, with open eyes,
then with closed eyes.
d) Standing up, on a soft surface;

a) Looking up and down;

-

Walking on it to get used to it.

b) Right and to the left;

-

c) Focusing on object (Pen) moving from 3 feet to 1
foot away from face.

Walking on it, with open eyes and then with closed
eyes,

-

Ascend and descend the slope with eyes open and
then with eyes closed.

-

Walk around the room with closed eyes.

d) Moving head to right and left, with open eyes;
e) Moving head up and down, with open eyes;
f)

Repeat (d) and (e) with closed eyes.

2. Head and Body Movement (in Sitting)
a) Placing object on the floor. Picking and bringing it
above the head and place it on the floor again (look
at the object the whole time);
b) Shrugging the shoulders and making circular
movements;
c) Bending forward and taking an object through the
back and front of your knees.
3. Standing up Exercises
a) Circling shoulder, and turning head to right and
then left along with it.
b) Circling shoulder, and bending head forward and
backward along with it.

(Adapted from Dix and Hood, 1984 and Herdman,
1994; 2000)
Conventional Therapy- 13, 14
1. Flexibility Exercise: It included Hamstring,
Gluteus Maximus, Hip Flexors, Gastrocnemius,
Soleus and Paraspinal stretch.
2. Strenghtening Exercise: For upper limb, lower
limb & abdominal muscles (curl ups).
(Resistance and number of repetitions were added
as per the comfort and compatibility of the subject)
3. Endurance Walking: Starting with 5 minute and
increased by 2 min every week.
RESULTS

c) Sitting down and standing up with open eyes and
with closed eyes.

All the subjects included in the study completed
the 9 weeks of intervention and so study related
adverse effects were reported.

d) Sit to stand, but turning to the right while standing.

Table 1: Baseline characteristics of the subjects
Age in years
mean±sd

BBS Score
mean±sd

Group a

65.53±2.95

39.90±8.26

Group b

65.03±2.55

39.07±8.96

e) Sit to stand, but turning to the left while standing.
f)

Throwing a small ball from one hand to the other
(above the eye level).

g) Throwing a small ball from one hand to the other
under your knees and alternatively.
4. Other Activities to Improve Balance
a) Climbing up and down the stairs (using handrail,
if necessary); with eyes open and then with eyes
close.
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All the subjects were similar at the baseline
characteristics. Statistical analysis was done using SPSS
16.0 trial Version. Within group comparison of
outcome measures (i.e. BBS, DGI, VAS-FOF and PQ)
was done using Wilcoxon Signed Rank Test and
between group comparison was done using Mann
Whitney U Test.
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Table 2. Changes in Outcome Measures after 9 Weeks Intervention within group
BBS Score
A

DGI Score
B

A

VAS-FOF Score

B

A

% of PQ

B

A

B

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Pretreatment

39.90±8.26

42

39.07± 8.96

41

18.8± 1.82

19.5

18.6 ± 1.83

19

3.1± 2.09

2.5

3.7 ± 2.18

4

74.37± 34.86

90.72

73.12± 36.41

92.62

Post
treatment

44.50± 7.16

48

45.73± 7.67

48.5

20.13± 1.99

20.5

21.43± 1.94

22

1.73± 1.53

1

0.96± 1.21

0

64.8 ± 34.90

68.56

59.33± 36.92

65.75

W- value

465

465

406

465

300

351

465

465

P-value

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

The result of within group analysis of the study
yielded significant improvement in BBS, DGI, VAS-

FOF and Likelihood of Fall (p=0.0001) for both the
groups.

Table 3. Changes in Outcome Measures after 9 Weeks Intervention between Groups
Groups

Mean of Post
treatment
BTB Score

p Value

Group A

44.5 ± 7.16

0.390

Group B

45.7 ± 7.67

Mean of Post
treatment
DGI score

p value

Mean of Post
treatment
VAS score

p value

Mean of Post
treatment
PQ %

p value

20.13 ±1.99

0.013

1.73 ± 1.53

0.030

64.79 ± 34.90 %

0.459

21.43 ± 1.94

Results of between the group analysis showed more
improvements in DGI (p=0.013), VAS-FOF (p=0.030)
in Group-B than Group-A. There was no significant
difference in BBS score (p=0.390) and Likelihood of
Fall (p=0.459) between Group A and Group B.
DISCUSSION

0.96 ± 1.21

59.33 ± 36.92 %

Rehabilitation. The DGI score improved in 95% of the
patients. Scores increased from 1 to 9 points.
Natalia A. Ricci et al16 conducted a systemic review
to assess the therapeutic effects of CCE in improving
balance and fear of fall in elderly population and
concluded that despite the shortage in numbers, the
studies included showed positive results in favor of
VR regarding the outcomes postural control, functional
capacity and quality of life in elderly and middle-aged
adults with complaints or diagnosis of vestibular
syndrome.

In the present study the subject’s undergone CCE
program gained significantly greater improvement in
the balance especially in terms of dynamic component
(DGI)(p=0.013), and Fear of Fall (VAS- FOF) (p=0.030)
as compared to the subject’s undergone conventional
Physiotherapy program alone. There was no
significant difference in BBS score (p=0.390) and
Likelihood of Fall (p=0.459). There are few pieces of
literature concentrating over the effect of CCE in
improving balance and likelihood of fall in healthy
elderly individuals without any symptoms of dizziness
or vertigo. CCE is mostly targeted in the population
with vestibular symptoms but it can lead tremendous
beneficial in the subjects without vestibular symptoms.
The mechanism of the CCE is similar to the one
imposed by vestibular rehabilitation as both of them
is about reintegrating visual, vestibular and
somatosensory pathways.

The result conclude by the present study do conflict
some of the previously conducted study. Angela dos
Santos et al (2005)10 suggests that CCE for 3 months,
3times/week for 60 minute improves balance in terms
of BBS score and also reduces the likelihood of fall (p<
0.05). The probable cause of such a conclusion of the
study may be because of no conventional
physiotherapy training to the control group.

The findings of the present study are similar as
found by Mary Beth Badke, Terry A. Shea (2004)15
suggesting the improvement in DGI score in elderly
subjects with the complaint of balance disorder of
vestibular origin after undergoing the Vestibular

Several mechanisms like Neural Plasticity,
Vestibular Adaptation, Vestibular Habituation, Gaze
Stabilization, Formation of Internal Models, Learning
of Limits, Sensory Re-weighing, cognitive behavioral
learning and improved postural stability are been
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Rasteh H, Olyaei et al.17 suggested that CCE for
three months, three times a week, for sixty minutes
can improve balance status on BBS and also stated that
exercise for 2 months were enough to improve balance
in elderly (p< 0.05).
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proposed as an reason for improvement in the balance
and likelihood of fall among elder population after
undergoing CCE.

5.

Curthoys IS, Halmagyi GM18 proposed that, motor
learning of new postural strategies or alteration of the
relative weight of inputs to the posture control system
could play a major role in improvement after CCE.
Lucinda Simoceli, Roseli Saraiva et al. (2008) 19
proposed that CCE for elderly patients consist of global
stimulation of the balance which is based on exercises
of substitution, adaptation and habituation. The
intensive training of Vestibulo-Ocular Reflex, together
with other stimuli, has been efficient for both balance
recovery and fall prevention.

6.

Shepard NT, Telian SA et al.20 stated that in CCE,
patients are encouraged to move into positions that
provoke symptoms. It is believed that reduction of
symptoms is then obtained through habituation of the
vestibular system.

7.

8.

9.

CONCLUSION
CCE which are easy to apply and affordable can
play an important role in prevention and cure of
balance problems and can help in reducing risk of falls
in elderly population.

10.
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ABSTRACT

Introduction: Large epidemiological studies have shown that a family history of coronary heart
disease (CHD) is an independent risk factor for cardiovascular disease. While a positive family history
is not modifiable, it can be used to identify individuals in whom a more intensified strategy of
preventions by intervening on modifiable risk factors such as hypertension, hypercholesterolemia or
smoking should be developed.CHD is forecast to be the most common cause of death globally,
including India by 2020. Hence this study is done to screen CAD in young adult population so that
early intervention can be started.
Aims and objectives: To find the relative risk of coronary artery disease in young adults.
Method: After obtaining the approval for the study from institutional ethical committee, all the subjects
who are willing to participate in the study were asked to sign an informed consent. Rose angina
questionnaire was administered in young adults. The score taken was analyzed for prevalence and
relative risk of coronary artery disease among the young adults. Higher the score the more the risk of
having CAD. Results will analyzed using SPSS 14.
Results: Study was conducted to screen the normal individuals for the risk of CAD, this study showed
the out of 100 individuals 82 were at low risk, 18 were at high risk of CAD among 100 individuals for
intermittent 67 were at low risk and 33 showed signs of intermittent claudication. There was no
difference between male female ratio and no correlation between BMI.
Conclusion: Findings of this study suggested that early identification of coronary artery disease can
be screened through rose angina questionnaire so that early intervention can be administered along
with life style modification.
Keywords: Rose Angina Questionnaire, Coronary Artery Disease, Intermittent Cloudication, Young Adults

INTRODUCTION
Coronary artery disease incidences in India are
increasing. Coronary heart disease is forecast to be the
most common cause of death globally, including India
by 2020. (1) Interaction between genetic and
environmental factors determines susceptibility of an
individual to develop coronary artery disease.(2) Large
epidemiological studies have shown that a family
history of coronary heart disease (CHD) is an
independent risk factor for cardiovascular disease.(3,4)
A parental history of CHD is considered to reflect
genetic biochemical and behavioural components that
may predispose an individual to be at higher risk of
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cardiovascular disease.(5,6) While a positive family
history is not modifiable, it can be used to identify
individuals in whom a more intensified strategy of
preventions by intervening on modifiable risk factors
such as hypertension, hypercholesterolemia or
smoking should be developed. There are evidences of
increasing prevalence mainly in women but it is based
on few studies. Using rose angina questionnaire a
postal questionnaire which is already been used to
screen CHD.(7) Hence this study is done to screen CAD
in young adult population so that early intervention
can be started.
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METHODOLGY
After obtaining the approval for the study from
institutional ethical committee, all the subjects who are
willing to participate between the age group of 20-30
years were enrolled in the study and asked to sign on
informed consent. Rose angina questionnaire will be
administered in young adults. The score taken will
analyzed for prevalence and relative risk of coronary
artery disease among the young adults. Higher the
score the more is the risk of having CAD. Results were
analyzed using SPSS 14.
RESULTS
As the above study was conducted to screen the
normal individuals for the risk of CAD, this study
showed the out of 100 individuals 82 were at low risk,
18 were at high risk of CAD Among 100 individuals
for intermittent 67 were at low risk and 33 showed
signs of intermittent claudication. There was no
difference between male female ratio and no
correlation between BMI.
Table1: BMI distribution in the study.
BMI

No. of individuals

<18

16

18-24.9

70

25-29.9

12

>30

3

Limitation
The sample size was less in the study. Thus the
results cannot be generalised to the entire population.
Equal number of males and females should have taken
to find out the prevalence in both the sex.
CONCLUSION
Findings of this study suggested that early
identification of coronary artery disease can be
screened through rose angina questionnaire so that
early intervention can be administered along with life
style modification.
Acknowledgement: Nil
Source of Funding: Self
Conflict of Interest: Nil
Ethical Clearance: Ethical clearance obtained from
KLE University’s ethical committee.
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3
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ABSTRACT
Background study: The prewriting skills are important to be assessed because writing as the
predominant task for the elementary school children. Intervention in prewriting skills is useful as it
can help in the production of legible handwriting. Previous studies are done in normal kinder garden
children. However no studies are in intellectually disability (mental retardation). This study was
planned because of the value of prewriting skills training has not been special explored in children
with mental retardation.
Aims and objectives: To evaluate the present level of prewriting skills.
To set realistic goals to improve the next prewriting skill.
To facilitate the get through simplified teaching technique.
To re-evaluate his prewriting skills.
To reinforce his newly learnt prewriting skills.
Methodology: A prewriting skill assessment form was made. Bala Vihar, where the study was done.
The inclusion criteria were
1. The entire subject should have only mild intellectual disability (Mentally Retardation).
2. The entire subject should be institutionalized at Bala Vihar.
3. The entire subject should not receive any other interventions for drawing in the same institution.
The exclusion criteria are
Visual impairment and auditory loss was ruled out.
The researcher taught and helped the subjects to attain these goals, through simplification.
Repetition was encouraged for to enhance learning skill. This method of prewriting was too
implemented for the involving twenty minutes per days per student. After a week, the subjects were
re-assessed with the same from which showed improvement in these prewriting skills.
Results: Pre intervention mean value is 5.3. Post intervention mean value is 10.25. It shows that there
is significant improvement.
Conclusion: The difference between pre and post intervention score is 4.95. This different has proved
that the prewriting skills were improved through simplified technique.
Keywords: Mild Intellectual Disability (Mental Retardation), Prewriting Skills
INTRODUCTION
Drawing uses a kind of universal language. The
world “draw” means to drag a pointed instrument
such as pen, pencil, or brush over a smooth surface.
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This scribbles of children are drawings as truly as are
the sketches of the masters. Children make marks on
surface long before they lean to write. It is easy to
understand, therefore, that drawing is the most
fundamental of the arts and is closely related to all the
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others. Although drawing differs in quality, they have
a common purpose.
Intellectually Disability (Mental Retardation) is
defined as impairment in intelligence from early life
and inadequate mental development leading to
impaired learning ability7.
Although cognitive and academic skills are not
specific objectives of occupational therapy for sensory
integrative disorders, improvement in these domains
has been detected in some intervention studies
involving the provision of classical sensory integration
treatment7. Occupational therapy aimed at developing
compensatory skills such as improved drawing also
may free the child to facts on the conceptual aspects of
academic tasks, rather than the perceptual motor
details of how to draw8. In such compensatory
programs, effects on outcome skills tend to be limits
to the specific task of concern7. Similarly, consultation
programs may enhance cognitive or academic skills
by providing strategies for reducing the effect of
sensory integrative disorders on these functions, for
instance helping a teacher understand how best to seat
a child in class(such as in a bean bag chair versus a
firm wooden chair on the front corner of the room near
the teachers task) may assist in reducing the effects of
a sensory integrative disorder by making it easier for
the child to attend to instruction in the class room.
Since their developmental milestone (especially
cognition) would be less with respect to the
chronological age, their drawing skills would be
affected. Therefore they require special attention to
improve their drawing skills. Since drawing is a
complex process and demands high cognitive and
sensory motor functioning interrelated with each
other. Drawing was simplified to them when they were
taught.
AIMS AND OBJECTIVES
To evaluate the present level of prewriting skills.
To set realistic goals to improve the next prewriting
skill.
To facilitate the get through simplified teaching
technique.
To re-evaluate his prewriting skills.

Review of Literature
Prewriting skills usually develops in a specific
sequence and are acquired at certain developmental
ages. Though these skills usually, develop and similar
ages in most children it is not abnormal for there to be
some variation in the age at which they are acquired,
In addition, the ability to draw specific shapes and
representations of objects does not only really on motor
skills and motor planning, but also on the visual
perception and understanding of them. A child’s
prewriting skills usually develop as follows3.
15 months – Initiates scribble or may scribble
spontaneously when appropriate materials of familiar
and available.
18 months – scribbles spontaneously and initiates
a demonstrated crayon stroke.
2 years – imitates a vertical stroke and round
scribble. The Denver Developmental Screening Test
states that to be acceptable the vertical stroke must be
within 30 degree of the vertical.
2 and a half years – initiates a horizontal strokes.
3 years – copies a circle: (It should be note that
“copy” is different from “initial”. “Copy” indicates that
the shape is drawn after seeing the conceptual shape
which has not been seen in the process of being drawn,
where as “initiate” indicates that the shape has been
observed during the process of being drawn as well
as when it was complete. Therefore copying a circle
requires the child to understand the shape and devise
a motor plan for reproducing it. Initiating a circle
requires only the imitation of the movement, which
was perceived during its construction)
3 years – initiates a cross which is composed of a
vertical and a horizontal line not one which is
composed of 2 diagonal lines.
Some children may attempt to draw a
representation of head with some indication of features
and perhaps less. The Denver Developmental
Screening Test indicates that 25 percentages of children
are able to represent a human figure with 3 parts of 3
and a quarter years and all are able to do so at the
developmental age of 5 years.
4 years – copies a cross: representations of a human
figure usually contain move parts heads, features, legs
thinks and often arms.

To reinforce his newly learnt prewriting skills.
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4 and a half — copies a square: some children will
initiate a square which they have watched will initiate
a square which they have watched being drawn from
about 3 and half years.
5 years—copies a triangle: this is usually the Ist
shape children are able to draw which contains
diagonal lines.
6 years—copies a diamond (Illing worth, 1983)
some authorities suggest that the average age when a
diamond may be drawn in 7 years and that 50 percent
of 7 years old find imitation of the diagonal in
configuration difficult to execute.

learning and developmental interest. These technique
or method of drawing was too implemented for the
involving twenty minutes per days per student. After
a week, the subjects were re-assessed with the same
from which showed improvement in these prewriting
skills. These improvements are shown in the graph
and the results were analyzed.
Data Analysis
Pre intervention
Table I:
X

x

f

fx

2.5

8

16.0

5-10

7.5

12

90.0

10-15

12.5

-

-

15-20

17.5

0-5

METHODOLOGY
The researcher spent sufficient time to review
various literatures throughout the entire period of
study. Then set the objectives for the study. A
prewriting skill assessment form was prepared. A
sample of assessment is enclosed. Priority permission
was taken from the authorities of Bala Vihar
(government), which was the proposed school to carry
out the study.
The inclusion criteria were
1. The entire subject should have only mild
intellectual disability (Mentally Retardation).
2. The entire subject should be institutionalized at
Bala Vihar.
3. The entire subject should not receive any other
interventions for drawing in the same institution.

A pilot study was conducted with two subjects, so
the researcher would be familiar with the assessment
form. A quiet room was preferred and care was taken
to remove the destructible stimuli. And each subject
was seen individually at a time. A blank white sheet
was given and was asked to draw free hand with no
specific theme given to them for fifteen minutes. Then
these drawing were estimates with to developmental
age was identified, realistic goals were set.
The researcher taught and helped the subjects to
attain these goals, through simplification.
Repetition was encouraged for to enhance learning
skill. Primary towards to encourage and motivate
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Σfx=106.0

X – Limits, x – midpoints, f – frequency, Σf –total number of
persons, X – mean? X =Σfx =106 Σf
20

Post intervention
Table II
X
0-5

x

f

fx

2.5

-

-

5-10

7.5

9

67.5

10-15

12.5

11

137.5

15-20

17.5

-

-

“f=20

“fx=206.0

X - Limits, x – midpoint, f – frequency, Σf – total number of
persons, X - mean? X = Σfx = 206
Σf
20

The exclusion criteria are
Visual impairment and auditory loss was ruled out.

Σf=20

RESULTS
Pre intervention mean value is 5.3
Post intervention mean value is 10.25
From these two results, it is showed that there is
significant improvement.
CONCLUSION
The difference between pre and post intervention
score is 4.95. This different has proved that the
prewriting skills were improved through simplified
technique.
Limitations
Since psychologist was not analysis at that

6/12/2015, 5:52 PM

66 Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3

institution, mild group of Mental Retardation were
selected based on these academic performance, given
by the teacher of that institution. Home program was
not given as there were no adequate cares taken.
DISCUSSION
These subjects are selected based on the IQ test.
All are mild level. All the subjects are well in draw a
line both horizontal and vertical and also the circle by
copying the given pictures. Most of the subjects are
finding difficult in copy a cross and they are not go for
the further item which are shown in the table. Staff or
the therapist introduces the simplified teaching
technique of learning the copy a cross with completion.
The intervention period of each child is approximately
around 15 to 20 minutes. The cross item is performed
in many times by using the pencil or wax crayon after
the intervention. This practice took for each child is
around two to three months. All the subjects are
encouraged through giving positive reinforcement
immediately after successful completion of the given
the item. Here the subjects are doing the same of
copying the cross in many times. After completion of
the study the therapist suggest this technique to the
institutional staff to teach the same to the children.
Finally the study find that the pre test means value is
5.3 and the post test mean value is 10.25. Hence, this
can be seemed that there is definitely significant
improvement.
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ABSTRACT
Purpose: The purpose of the study is to test reliability and sensitivity of shuttle walk test in chronic
mechanical low back pain patient.
Objective: This study is to test the reliability and sensitivity of shuttle walk test in patients with
chronic mechanical LBP to assess their functional disability.
Method: It is a non experimental design type of study with a sample size of 30.
Results: Karl Pearson's correlation coefficients were used to analyze the relationship SWT and
functional disability .Reliability of the test was found to be very significant but sensitivity didn't
have much significance .
Discussion: In this study a sample of patients of chronic low back pain were taken without any
particular work aspect in consideration. Three times walking was administered with specific
recordings by pulse oximeter and the therapist.
FROST et al (1995) extended the use of shuttle walk test to measure functional capacity in patients
with chronic low back pain.
This study shows that shuttle walk test has a reliability as a measure of functional capacity in patients
with chronic low back pain where as it didn't find much on aspect of sensitivity of the test. Thus
shuttle walk test fulfils the basic norms as a measure of functional capacity in patients with chronic
low back pain.
Analytical values of the physiological baseline measurement showed no significance difference
between the two days of test.
Conclusion: The study conducted showed good reliability and low sensitivity of shuttle walk test as
a measure of functional capacity in patients with chronic low back pain
Keywords: SWT- Shuttle Walk Test, LBP -Low Back Pain

INTRODUCTION
Low back pain is a common musculoskeletal
disorder affecting 80% of population at some point of
time.1 Low back pain is a persistent and commonest
form of job related disability of this era. Every year
one in five adults will have low back pain. Back is the
second most common site of pain. Low back pain can
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broadly divided into acute, sub acute and chronic
according to the duration it persists. Low back pain
which remains consistent for more than 3 months with
relapsing symptom is well said as “Chronic low back
pain”. Low back pain whereas is not a clinical entity
but a symptom which is often neglected, in turn having
different stages as it worsen i.e. impairment, disability
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and chronicity. Low back pain is a major health
problem within Western industrialised populations.
It is simple yet a complex phenomenon which is one
of the greatest health problems within western
industrialised population. The greater the duration of
low back pain, greater the probability of permanent
disability 6. The disability caused by chronic low back
pain is a growing problem that has escalated
dramatically over recent years.
One of the main aims of rehabilitation is to reduce
this low back pain related disability, however the
fundamental questions remain about the identification
and selection of an appropriate functional outcome
measures to asses and record the progress of patient
with low back pain 9
Traditionally clinicians use visual analogue scale,
range of motion, muscle strength and straight leg raise
as a measure of wellbeing of patient’s symptoms.
Wherever, a simplified form of measure yet reliable
and valid test should be established to help as a better
prognostic indicator.
Walking is an attractive exercise mode for testing
because of its simplicity, relation with daily life
activities, low risk of injuries and health and fitness
benefits. In clinical practice, walking tests have been
developed to assess exercise performance, functional
capacity or functional disability of patients with
respiratory diseases, chronic heart failure, cystic
fibrosis and low back pain. There are two types of
clinical walking tests: a self paced walking test in which
patients have to walk as far as possible in a certain
time period – for instance, 2, 6 or 12 mins - and an
externally paced walking test and in which patients
have to walk at increasing speeds.
The shuttle walk test is an incremental externally
paced walking test .This is a simple and feasible test.
The test involves a walking on flat platform between
two markers 10m apart and at the end of each minute
the speed increase .This is more profoundly used for
testing cardiovascular fitness of chronic obstructive
pulmonary disease 10and in cardiac patients12.The
distance is measured in meters, longer the distance
signifies better performance. Further it is a
performance based test that measures exercise
performance level. Being a incremental test, it stresses
the patient to a symptom limited maximal
performance.
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Walking tests have been around since the 1960’s,
when the 12min walk was popularised by aerobic
fitness enthusiast, “Kenneth H.Cooper, as a quick find
easy fitness test. 25Walking is a part of everyday
activity, and patients with chronic low back pain often
complain difficulty in walking. So shuttle walk test
represents a logical choice as an objective major of
functional disability in this patient.25
Many studies by eminent researcher have been
conducted on shuttle walk test as a endurance
indicator of healthy as well as cardiovascular diseased
patients .Where as there are fewer studies on shuttle
walk test as a prognostic yet evaluative factor for
patients with chronic low back pain before and after a
treatment protocol. The studies had some lacunas such
as no practice walk test; sample size being small, result
being influenced may be by treatment. These entire
loop holes were taken into consideration in this study,
further which may enable us to make use of shuttle
walk test in departments as an assessment tool.
METHODOLOGY
Study design: Non Experimental design
Study type: Co relational study
Sample size: 30 subjects
Sampling method: Convenient sampling
Study duration: one week
Study setting: Department of physiotherapy, SRM
College of Physiotherapy
Inclusion Criteria
•

patients with at least 6 months duration of low
back pain

•

Age –20-40 years

•

No previous history of cardiovascular problems.

•

6 min walk test endurance

Exclusion Criteria
•

Radiculopathy

•

Any other form of disability

•

Osteoarthritis

•

Traumatic injury to lower limb

•

Impaired hearing or comprehension.
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MATERIAL AND METHOD
Materials Used
•

Shuttle walk test tape

•

2 marker cones

•

Pulse oximeter

•

meter tape

•

Non – slippery, flat walking surface at least 10m
length.
PROCEDURE

Patients first were selected basing on the criteria
fixed. Then patient were given oswestry questionnaire
to be filled by them, they were clearly explained about
the procedure and the dos and dont’s of it. On day 1
the patient were given a practice walk test for them to
be used to the procedure and cardiovascular
endurance was checked by 6MWT .The patient were
then asked to come on day 2. On day 2 patients were
asked to walk in a 10 m shuttle in accordance to
increasing speed with the verbal clues given by the
therapist 12 levels of the test in mind. In this walking
at first VAS, BORG, resting oxygen saturation, resting
heart rate were jotted down. Again after 15 sec spo2
and heart rate was noted down. Patients were asked
to stop the walk if they suffered from leg pain, felt
palpitation or fatigue. End of the session the no of
shuttle completed, vo2 max, and rate of perceived
exertion, spo2, heart rate, peak heart rate, peak spo2,
peak Borg and time were kept track of. Then on day 7
patient were again asked to come after treatment, again
the data’s were recorded down and patient were again
asked to fill in the owswestry questionnaire.

RESULT
Visual analogue scale values decreased
significantly (p<0.005) in patients in table 2, showing
decreasing pain. Comparing visual analogue scale and
the distance travelled on both day 2 and day 7 showed
low correlations. There by showing good reliability
and low sensitivity of shuttle walk test to show the
functional capacity of chronic low back pain patients.
Oswestry disability index values decreased
significantly (p<0.005) in patients in table 3, showing
decrease in functional disability. Comparing oswestry
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disability index and distance travelled on both day 2
and day 7 showed low correlation .There by showing
good reliability and low sensitivity of shuttle walk test
to show the functional capacity of chronic low back
pain patients.
Peak heart rate values did not show significant
(p<0.005) in patients . By comparing peak heart rate
and distance travelled on both day 2 and day 7 showed
low correlation,there by showing good reliability and
low sensitivity of shuttle walk test to show the
functional capacity of chronic low back pain patients.
Number of shuttles completed showed significant
increase (p<0.005) in patients. By comparing number
of shuttles completed on day 2 and day 7 showed high
correlations .There by showing good reliability of
shuttle walk test to show the functional capacity of
chronic low back pain patients.
Borg rate of perceived exertion values decreased
significantly (p<0.005).spO2 values increased
significantly (p<0.005).By comparing Borg and spO2
on day 2 and day 7 showed low correlation. There by
showing low sensitivity of shuttle walk test to show
the functional capacity of chronic low back pain
patients.
Peak heart rate and Borg rate of perceived exertion
when comparing did not so statistically significant
there by denoting that shuttle walk test is not sensitive
enough to detect functional capacity of chronic low
back pain patients.
DISCUSSION
In this study a sample of patients of chronic low
back pain were taken without any particular work
aspect in consideration. Three times walking was
administered with specific recordings by pulse
oximeter and the therapist.
FROST et al (1995) extended the use of shuttle walk
test to measure functional capacity in patients with
chronic low back pain9.
This study shows that shuttle walk test has a
reliability as a measure of functional capacity in
patients with chronic low back pain where as it didn’t
find much on aspect of sensitivity of the test. Thus
shuttle walk test fulfils the basic norms as a measure
of functional capacity in patients with chronic low back
pain.
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Analytical values of the physiological baseline
measurement showed no significance difference
between the two days of test.
M AMSTRONG et al (2005) showed the
reproducibility of shuttle walk test in chronic low back
pain1.
ARNOTT et al (1997) showed that shuttle walk test
is a measure of functional capacity in cardiac patients12.
BRADLEY et al (2002) showed the reliability,
repeatability and sensitivity of modified shuttle walk
test in cystic fibrosis adult patient. According to the
earlier studies on shuttle walk test practice walk test
was an important aspect to be looked upon while
conducting the test, where as in this study this glaring
fact was taken into account5.
LYNN K. THOMAS (1980) et al showed that
decrease in pain the patients tend to walk more37.
TAYLOR et al (2001) showed that fitness
programme significantly improved shuttle walk test
results28.
When a comparison was done between visual
analogue scale and shuttle walk test it showed high
coefficency. This implies that with decrease in pain the
patient walked more with a greater speed and lesser
time period.
The results of this study are in agreement with the
later findings. There was a significant high correlation
between the distances travelled on the two days,
whereas low correlation was found between the
physiological measures and distance walked between
the two days. Summing up these, result suggests that
shuttle walk test produce a reliable but less sensitive
result.
Being the main concern of this study on the
reliability and sensitivity of shuttle walk test in terms
of the distance travelled when compared with the
result of oswestry disability index score. In oswestry
disability index it takes into consideration all aspects
of variation in a patient with chronic low back pain
where as shuttle walk just takes into account a single
aspect i.e. physical inactivity. Patient with chronic low
back pain tend to be inactive as a result of severe pain.
Further as a result of inactivity, cardiac and skeletal
muscle respires inefficiently.
WITTINK et al (2000) showed this decreased
efficiency results in a loss of muscle endurance and
cardiac output20.
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In physiological means, this inactivity is closely
related with a loss of oxygen consumption and aerobic
fitness. There by keeping this in mind 6 min walk test
was performed to check the cardiovascular endurance
before the test. Further the physiological responses
were recorded in this test to ensure that the patients
were clinically stable throughout the study and to give
guarantied safety.
The most common reason for stopping the test was
leg pain and fatigue whereas in some cases there was
inability in maintaining the pace. These all factors may
be in relation to the muscle weakness and a decrease
in general fitness experienced by the patient due to
prolonged period of low back pain.
In practical means shuttle walk test require very
little space and inexpensive equipments to be used in.
All the patients were at ease while performing the test.
Maintenance of increased pace helped in denoting the
degree of chronic low back pain, the lesser the pain
the more the speed they were able to catch up with.
CONCLUSION
The study conducted showed good reliability and
low sensitivity of shuttle walk test as a measure of
functional capacity in patients with chronic low back
pain
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ABSTRACT
Introduction: Dysmenorrhea is most common disorder among menstruating young adult girls. Active
stretching exercises has been promoted as a preventive regimen for dysmenorrhea hence the purpose
of this research project is to investigate the effect of active stretching exercises on symptoms of primary
dysmenorrhea.
Material and method: 120 girls aged between 17- 25 years with moderate-to-severe primary
dysmenorrhea were selected from Shree B. G Patel College of physiotherapy, Anand and Shree
Jalaramgirls hostel, V. V Nagar. The students were non-athletes and volunteered for the study. The
participants were randomly divided into 2 groups: an experimental group (n = 60) and a control
group (n = 60). In the intervention group, the subjects were requested to complete six active stretching
exercises for 8 weeks (3 days per week, 2 times a day) at home. In the pre-test, all the subjects were
examined for pain intensity (10-point scale, visual analogue scale), pain duration and other signs
and symptoms of primary dysmenorrhea using Moos Menstrual Distress Questionnaire.
Results: After 8 weeks, pain intensity in experimental group was reduced from 7.1 to 3.0(p<0.0001)
MMDQ score was reduced from 99.15 to 65.92 (p<0.0001). In the control group there was no significant
decline in pain intensity or other sign and symptoms of dysmenorrhea.
Conclusion: Active stretching exercises decrease pain and other signs and symptoms of primary
dysmenorrhea.
Keywords: Dysmenorrhea, Primary Dysmenorrhea, Active Stretching Exercises, Visual Analogue Scale,
Moos Menstrual Distress Questionnaire

INTRODUCTION
Dysmenorrhea is defined as painful menstruation
that prevents a woman from performing normal
activities, often accompanied by other symptoms
including diarrhoea, nausea, vomiting, headache and
dizziness. Dysmenorrhea may be caused by clinically
identifiable cause (secondary dysmenorrhea
associated with some structural abnormality or
pathology)or by excessive prostaglandins leading to
Corresponding author:
Sweta Bhatt
17, Amul colony, Amul Dairy, Anand- 388001, Gujarat
Email: tweetyksia@yahoo.com,
jaswepa@yahoo.com
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painful uterine muscle activities (primary
dysmenorrhea). 4 Primary dysmenorrhea is more
common in early menstrual stages. The pain is felt over
the lower abdomen and sacral region in the first hours
of periods and it may be colicky. In such patients the
uterine isthmus is hypertonic and that results in
menstrual flow debris being temporarily retained
causing pressure on this highly innervated zone.
Others postulate that the pain may be due to ischemia
of vigorously contracting uterine muscles16.
As per study conducted in Andhra Pradesh in 2013,
the overall prevalence of Primary dysmenorrhea in
India was 54% out of which 52.5% belong to urban
areas and 55.7% belonged to rural areas14.
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Primary Dysmenorrhea is associated with
restriction of activities and absence from school, college
or work. Physical exercise has been suggested as a nonmedicinal approach for the management of the
symptoms despite of the widespread belief that
exercise can reduce dysmenorrhea evidence based
studies are limited.11
And hence, with this increasing prevalence of
primary dysmenorrhea in women we felt it necessary
to investigate the effect of active stretching in primary
dysmenorrhea on adolescents and young adults and
have an approach from our side towards the
conservative treatment of primary dysmenorrhea.
We included active stretching exercises in our
protocol so as the person is able to perform by
themselves independently without any assistance or
external force. Thus it would be convenient for the
subjects and help them build more confidence in
performing exercises.
METHODOLOGY
Subjects from Shree B.G. Patel College of
Physiotherapy, Anand and Shree Jalaram Girls Hostel
V.V.nagar who volunteered to participate were
randomly allotted in two groups: Experimental group
(Group A n=60 subjects) and Control group ( B n=60
subjects).Eventually 120 subjects met with inclusion
criteria of age group between 17 to 25 (mean age 21)
and with regular menstrual cycle. All participants
experiencing moderate to severe primary
dysmenorrhea. The selection process of subjects was
done by history taking. History of specific disease
,compulsory use of special drug, having symptoms
such as tingling, itching, discharge, irregular
menstruation cycle or subjects with regular exercise
history were excluded from the study. Informed
consent of participants was taken. Experimental group
performed active stretching exercise till 8 weeks and
control group did not perform any type of exercise
PROCEDURE
In experimental Group six type of active stretching
exercise were performed. All exercises were done for
three days a week and two times a day, for 8 weeks.
The participants were instructed to inform about any
kind of discomfort caused during exercise program
and not to perform these active stretching exercises
during the 4 days of menstruation.
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1. The subject was asked to stand behind a chair, bend
trunk forward from the hip joint so that the
shoulders and back were positioned in a straight
line and the upper body was placed parallel to the
floor. Duration of holding time was 5 seconds;
Repetition was 10 times.
2. The subject was requested to stand 20 cm behind
a chair, then raise one heel off the floor, then repeat
the exercise with the other heel alternatively. The
exercise was performed 20 Times.
3. The subject was asked to spread their feet shoulder
width, place trunk and hands in forward stretching
mode, then completely bend her knees and
maintain a semi squatting position. Duration of this
position was 5 seconds; the subject then raised her
body and repeated the same movement 10 times.
4. The subject was asked to spread her feet wider than
shoulder width and was asked to bend and touch
left ankle with her right hand while putting her
left hand in a stretched position above her head,
so that the head was in the middle and her head
was turned and looked for her left hand. This was
repeated for the opposite foot.. The exercise was
repeated alternatively 10 times for each side of the
body.
5. The subject was asked to lie down in the supine
position so that the shoulders, back, and feet were
kept on the floor. In this position the knees were
bent with the help of her hands and reached to her
chin. The repetition frequency was 10 times.
6. The subject was asked to stand against a wall and
put her hands behind her head and elbows
touching the wall, then without bending the
vertebral column, the abdominal muscle wall was
contracted for 10 seconds. This is repeated 10 times.
Outcome measures
Visual analogue scale (Cronbach’s á 0.99)23 and
Moos menstrual Distress (Cronbach’s á 0.946)9 were
taken before initiating program, after 4 weeks and after
8 weeks of active stretching exercises for the both
groups.
Visual analogue scale: pain score of the subjects
involved was recorded by visual analogue scale, which
is 10cm straight line drawn and it starts with no pain
and ends with worst thinkable pain. The participants
were asked to mark a point on this line as per severity
of their pain which indicated present pain level12.
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Moos’ Menstrual Distress Questionnaire: consists
of 48 symptoms which women may experience during
menstruation. According to the severity the subjects
were asked to rate those symptoms on a 6 point scale

ranging from “no experience of symptoms” to “acute
disabling”17. The total is obtained by adding rating of
all symptoms out of the grand total of 264.

RESULTS
Unpaired t test was used to compare the outcome measures between the two groups.
Baseline Data
Table 1: Mean Value Comparison of Baseline Data between the Group
Mean Value Comparison of Baseline Data Between the Group
Groups

Age in Years

Height in cm

Weight in kg

AOM in Years

Experimental Group

21.35

159.5

49.88

6.3

Control Group

21.28

158.3

47.88

6.7

Table 2: Comparison of Pre VAS Values between the Groups
Comparison of Pre VAS Values Between the Groups
Group

Mean

SD

t test

p value

Significant

Experimental

7.133

1.467

2.113

0.0367

NO

Control

7.417

1.418

Table 3: Comparison of pre MMDQ Values between the Groups
Comparison of pre MMDQ Values Between the Groups
Group

Mean

SD

t test

p value

Significant

Experimental

99.15

23.74

0.08745

0.9305

No

Control

99.55

26.3

Table 4: Comparison of VAS Values after 8 Weeks between the Groups
Comparison of VAS Values after 8 Weeks Between the Groups
Group

Mean

SD

t test

p value

Significant

Experimental

3.017

0.9654

18.53

<0.0001

Yes

7.2

1.436

Control

Table 5: Comparison of MMDQValues after 8 weeks Between the Groups
Comparison of MMDQ Values after 8 weeks Between the Groups
Group

Mean

SD

t test

p value

Significant

Experimental
Control

65.92

12.53

8.916

<0.0001

Yes

99.08

25.95

DISCUSSION
The present clinical trial was conducted to study
the effectiveness of active stretching on primary
dysmenorrhea for 8 weeks in terms of reduction of pain
using Visual Analogue Scale (VAS) and improvement
in other sign and symptom of dysmenorrhea using
Moos Menstrual Distress Questionnaire22.
The average VAS score showed significant
reduction after intervention in experimental group,
from 7.133 to 3.017 after 8 weeks of protocol (p<0.0001).
During menstruation pain causing factor are said to
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be prostaglandins which is present in high quantity in
menstrual fluid. They are potent vasoconstrictors and
thus cause ischemia of the uterus. Exercise act on the
linings of uterus and increase the level of Endorphin
which acts as non-specific analgesics for short term
relief of pain. Similar results were obtained by Shahnaz
et al who had conducted the study on ‘Effects of
stretching exercises on primary dysmenorrhea in
adolescent girls’ on 179 high school girls4. In this
protocol of 8 weeks, active stretching exercise had
significantly reduced pain implying the same
mechanism as above.
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A study by Abbaspur et al in his study also
suggested that stretching exercise reduces the
incidence of dysmenorrhea and is due to exercise
related hormonal effects on the lining of the uterus, or
increased level of circulating endorphins1.
Another study by Committee of Physical Therapy,
in New Zealand in their study of pelvic stretching
exercises also supported the reduction in pain intensity
by concluding that pain in dysmenorrhea is spasmodic
in character hence stretching exercises helps to increase
the endorphin level and reduce uterus muscle spasm13.
Kristina S Gamit et al with her evaluation on effect
of active stretching exercises, a 12 week protocol,
proved that the increase in the blood flow and
metabolism of the uterus during stretching exercise
was effective in the reduction of dysmenorrhea
symptoms 11.
In our study we also noted that the Moos Menstrual
distress questionnaire score had reduced from 99.15
to 65.92 in experimental group (p <0.0001). This is
supported by Golub et al who had conducted study
on effect of Golub’s stretching exercises on primary
dysmenorrhea 7.
A hypothesis suggesting this was, dysfunction of
lumbosacral vertebra reduces the mobility of spine.
There by affecting the sympathetic nerve and hence
affecting the supply of blood vessels to pelvic viscera.
This leads to dysmenorrhea as a result of
vasoconstriction. Stretching exercises increase spinal
mobility and improve pelvic blood supply through an
influence on autonomic nerve supply to blood vessels7.
A community in Belgaum, KLE University had
performed a comparative study on aerobic training
verses stretching exercises using MMDQ score and
they concluded that dysmenorrhea is a referred pain
from musculoskeletal structures that share the same
pelvic nerve pathway. Referred pain from lumbar
spine, pelvis and hip may be responsible for pelvic
pain and other signs and symptoms associated with
primary dysmenorrhea. Hence stretching the
surrounding muscles as well as suprapubic region over
comes the referred pain10.
LuanaMacêdoet al suggested that improving the
flexibility of spine and pelvic structures minimises the
referred muscular pain and suppresses the signs and
symptoms of dysmenorrhea13.
There was an interesting element of relationship
between stretching exercise and dysmenorrhea, which
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was presence of stress. Numbers of studies have shown
a correlation between stress and dysmenorrhea. A
study by Noorbaksh et al suggested that stress
increases sympathetic activity which enhances
intensity of uterine contraction. Therefore reducing the
intensity of pain by stretching exercises indirectly
reduces stress19.
A number of studies have shown a comparison
between aerobic exercises verses stretching exercises
and had concluded that aerobic exercises had better
results in reducing pain intensity than stretching
exercise10. However stretching exercises being less time
consuming and convenient seems to impact more
confidence in subjects. Therefore I emphasized on
active stretching exercises.
CONCLUSION
According to the results obtained after performing
8 weeks of active stretching exercises, reduced pain
intensity, diminished pain duration, reduction in stress
level were observed. Hence, Active stretching exercises
indeed alleviate pain and symptoms of primary
dysmenorrhea. And because of high potential benefits
of active stretching exercises girls are recommended
to perform these exercises on regular basis to help the
decrease the negative impact of these symptoms.
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Quality of Life in Patients with Chronic Kidney Disease
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ABSTRACT
Objective: Design: Experimental.
Setting: Nephrology unit, CMC&H, Ludhiana.
Participants: Twenty patients with Chronic Kidney Disease of any stage between the age group 3570 years were selected by random convenient sampling technique.
Intervention: Patients were selected and baseline assessment is taken on the questionnaire. Home
based exercises are taught to the patient. Patient is re-assessed after 4 weeks.
Main Outcome Measures: Patient's status is recorded on SF-12 Health Status Questionnaire for
Baseline and after four week protocol assessment. Then the comparison between the scores before
and after intervention was done.
Results: The paired t-test value for scores on SF- 12 Health Status Questionnaire pre- and posttherapy is calculated to be 6.176(PCS), 4.189(MCS) which is statistically significant p=0.0107(PCS)
and 0.0674(MCS). So we have better results after the intervention given to chronic kidney disease
patients as compared to the scores before intervention.
Conclusions: There is significant improvement in quality of life and functional capacities of patients
with chronic kidney disease.
Keywords: Physiotherapy, Renal Insufficiency, Kidney Disease, Quality of Life, PCS, MCS

INTRODUCTION
The physical fitness and physical functioning ( the
ability and capacity to perform activities of daily living)
is severely reduced in adults with CKD7.It is declining
from 70% of the expected norm in a pre-uremic phase
to 50% of the expected norm when starting dialysis
therapy11,7,2 . Patients with a renal transplant have a
lower physical fitness of approximately 70-80% of the
age-matched controls11. Here, the corticosteroids, still
a basic immunosuppressive treatment, contribute to
muscular atrophy. Thus, the physical fitness in adults
with CKD is reduced and affects the capacity of the
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patients to perform activities in everyday life and
occupational tasks. Physical functioning in patients
with CKD is affected by several factors like
consequences of CKD in it-self, the original disease
process that brought about the patient’s kidney disease
and the treatment of CKD which may have further
detrimental effects8 .
The main factors causing reduced physical fitness
are anaemia3,9 and muscular weakness1,6. This results
in fatigue and increasing inactivity, which in turn
reduces physical fitness even further and increases
impairments in physical functioning1,10,6 .It is important
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that the consultant renal physiotherapist, renal nurse,
renal dietician and renal physician have an
understanding of limitations in physical fitness and
physical functioning that adults with CKD are
expected to face and how various unique issues may
alter the treatment approach. All training methods
have to start with cautions and feed-back to the
patients.
Many adults with CKD experience difficulties in
walking if the ground is not level, as in the case of
stairs or steps, uphill slopes, etc. In such conditions,
they experience physical resistance very quickly. Many
elderly with CKD also have difficulties in performing
everyday chores, such as managing their personal
hygiene, making their bed, hanging up laundry,
vacuum-cleaning, lifting things, rising from a squatting
position, cleaning, etc. They also experience difficulty
in performing a physical activity over a prolonged
period of time, for instance, hanging up laundry,
without having to pause several times, which they
have not had to do prior to the disease. Most of the
patients also have difficulties in performing physical
activities at the same pace as they did prior to the CKD.
Adults with CKD may also experience temporal stress
since they cannot do as much as they would have liked
to. They need more time to perform various activities,
partly due to “internal demands”, like the need for
physical rest and partly due to their experiences of
external demands as a result of all the medical
appointments and other appointments. All these
factors may have a negative impact on the patients’
level of activity and participation as well as their social
life 4. It seems urgent to do something for these patients.
Rehabilitation has a positive effect on physical fatigue
and improves both ‘endurance’ and physical
‘performance’, which, in turn, could reduce the need
for more time to be able to perform everyday chores
or other physical activities. It would then be possible
for the patients to find more time for their own
activities, increasing their physical activity level. It is
important to make clear to patients that just by putting
time and effort into physical exercise or activity they
can improve several aspects of their experience of
fatigue, reduced physical fitness and temporal stress.
It is, though, important that appointments for physical
exercise training are co-ordinated, as far as possible,
with the patients’ other medical appointments. This
would give the patients more time to perform their
own physical activities.
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Adults with CKD are subjected to multiple
physiological and psychological stressors. Welch et al
13
have for instance showed that the most common
treatment-related stressors in patients with
haemodialysis are fluid limitations, the length of
dialysis and vacation limitations. When adults with
CKD rank the stressors that they are subjected to, it is
limitation of physical activity which is the number one
stressor .Therefore, when meeting a patient with CKD
and evaluating his or her coping and adaptation, the
health-care provider must take into account diverse
levels of analysis (physiological, psychological,
sociological), short versus long-term consequences and
the specific nature of the situation in question.
RESEARCH DESIGN & METHODOLOGY
Study Design: Experimental
Research Setting: Nephrology unit, CMC& H,
Ludhiana and; Physiotherapy unit, College of
Physiotherapy, CMC&H, Ludhiana.
Sample Size: 20 patients with CKD of any stage
Sampling Technique: Random convenient sampling
technique
Sampling Criteria
Inclusion Criteria
•

Age group 35-70 years

•

Both Male/Female

•

To receive medical prescription for practice of
physical activity.

•

Patients willing to participate in the study

Exclusion Criteria
•

Patients with carcinomas

•

Pregnancy

•

Patients with unstable angina, recent MI ,
uncontrolled arrhythmias

•

Uncontrolled hypertension

•

Severe diabetes

•

Presence of neurological or motor dysfunction that
is impeding for implementation of the exercise
protocol
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RESULTS

Outcome Measures
Assessment done on 0th( Baseline ) day & last day
of 4th week on SF-12 Health Status Questionnaire
PROCEDURE
In this study, patients with any stage of CKD
(Chronic Kidney Disease) were selected. The patients
were taken from Nephrology Unit, Christian Medical
College , Ludhiana. 20 patients were participated in
this research.
The patients were selected based on the sampling
criteria. The exercises were demonstrated to each
patient and they were told to perform the exercises
daily at home for four weeks.
The Exercise program includes breathing exercises,
free range of motion exercise, aerobic exercises of low
intensity progressing gradually according to the
patient’s tolerance.
Exercise Protocol

The paired t-test value for scores on SF- 12 Health
Status Questionnaire pre- and post- therapy is
calculated to be 6.176(PCS) and 4.189(MCS) which is
statistically significant as the p-value for PCS is 0.0107
and P-value for MCS is 0.0674. So there come better
results after the intervention given to chronic kidney
disease patients as compared to the scores before
intervention.
Hence, alternate hypothesis is accepted i.e. there is
significant psychotherapeutic effect of physiotherapy
on quality of life and functional capacities of patients
with CKD after intervention of exercise program.
Table 1:
Component

Mean

Standard
deviation

Standard
Error

Pre-PCS

24.155

6.063

1.355

Post-PCS

31.07

9.808

2.193

Pre-MCS

39.725

13.316

2.977

Post-MCS

47.035

11.142

2.49

P value and statistical significance

Physical exercise done once a day for 30 minutes
and vitals should be checked before the exercise
protocol. The exercise protocol starts with warm up
session of 5 minutes which includes deep breathing
and stretching exercises followed by range of motion
(ROM) exercises for upper limb (shoulder,elbow,wrist
and hand) and lower limb (hip,knee and ankle) on both
sides except on the side bearing fistula.10 repetitions
were to be done on each joint in rhythmic and
controlled fashion.It was followed by isometrics of
quadriceps and hamstrings muscles(10 repetitions
with 10 seconds hold).Further, walking (upto 100
meters) with or without support was to be done.
Finally cooling down session of 5 minutes of deep
breathing while sitting was followed. The time for the
aerobic and strengthening exercise varied according
to the tolerance of the patient.

The two-tailed P value is less than 0.0001

After patients enrolled in the study and provided
consent, the nature of the research was explained in
detail to the patient.Then, baseline assessment was
done for all the participants.Then, Home exercise
protocol was taught to them and they were re-assessed
on last day of 4th week using SF-12 health status
questionnaire tool.

The two-tailed P value equals 0.0005

Scores of tool before and after the therapy sessions
were compared and data was analyzed.

df = 19
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By conventional criteria, this difference is considered to be
extremely statistically significant.
Confidence interval
The mean of Group One minus Group Two equals -6.915
95% confidence interval of this difference: From -9.258 to -4.572
Intermediate values used in calculations
t = 6.1761
df = 19
standard error of difference = 1.120

Table 2
Physical
Component

Mental
Component

(PCS)

(MCS)

t value

6.1761

4.1896

P value

0.0107

0.0674

P value and statistical significance
By conventional criteria, this difference is considered to be
extremely statistically significant.
Confidence interval
The mean of Group One minus Group Two equals -7.310
95% confidence interval of this difference: From -10.962 to -3.658
Intermediate values used in calculations
t = 4.1896
standard error of difference = 1.745
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DISCUSSION

CONCLUSION

The aim of the study was to find out the Effects of
Physiotherapy to improve Quality Of Life and
Functional Capacities of Patients with CKD. The study
was carried out on 20 patients. Treatment protocol was
set for the patients. Data analysis of 20 subjects was
done by comparing baseline and 4th week assessment
using SF-12 Health Status Questionnaire (includes
questions based on physical, mental, social, emotional
well-being) which revealed the significant results of
exercise on patients Quality of life. The t-test value
comes out to be 6.176(PCS) and 4.189(MCS) which is
statistically significant as the p-value for PCS is 0.0107
and p-value for MCS is 0.0674. Thus, results are better
after the intervention.There are many studies showing
scientific evidence that if adults with CKD do not
exercise and only do a certain level of physical activity
in their daily living then the muscle mass and physical
fitness will continue to decrease. Also, other studies
says that absence of exercise in daily routine of the
patients with CKD leads to difficulty in maintaining
him or her which thus reduces their social life and
finally end up in reduced Quality Of Life(QoL).In the
study conducted by Parson et al lower intensity
intradialytic exercise program resulted in a significant
improvement in urea clearance perhaps due to acute
increase in blood flow to working muscle12.

The result of the study concludes that there is
significant psychotherapeutic effect of physiotherapy
on Quality of Life and Functional Capacities of patients
with CKD (Chronic Kidney Disease).

Similar studies conducted by Johansen suggests
that exercise can improve many indicators of physical
functioning such as fitness, muscle mass, physical
performance and self reported physical functioning5.
Also, in another work exercise reduces immune system
chemicals that can worsen depression and increases
body temperature which may have calming effects.
Physical activity and Mental Health Current concepts,
explain three basic theories involved with connection
between exercise and depression.
All these studies are not supporting null
hypothesis. So, the research work concludes that there
is significant psychotherapeutic effect of
physiotherapy on Quality of Life and Functional
Capacities of patients with CKD (Chronic Kidney
Disease). So, resisted and strengthening exercises can
also be implemented to increase more physical
strength.
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Limitations of the Study
•

Sample size taken was small.

•

Age related factors were not included.

•

Treatment protocol is of short duration.

•

Male and female ratio was disproportionate.

Future Scope of the Study
•

Can be done on larger number of subjects.

•

Comparative study can be done on male and
female patients.

•

Considering a particular stage of CKD study can
be done.

•

Therapy for six months can be given and
assessment can be taken every month to check the
results.

•

A study on effects of resisted exercise on CKD
patients can also be done.
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Effectiveness of Acu-Transcutaneous Electrical Nerve
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ABSTRACT
Background: This trial was carried out to see the effect of Acu- Transcutaneous Electrical Nerve
Stimulation in patients with middle aged borderline hypertension.
Subjects: twenty subjects with borderline hypertension
Method: All subjects were randomly assigned to either group A- Acu- Transcutaneous Electrical
Nerve Stimulation or group B- conventional therapy (relaxation technique - jacobson's progressive
muscular relaxation). Both groups were assessed for blood pressure, heart rate and mean arterial
pressure at the baseline and after four weeks of stimulation as an outcome measure.
Results: Intra group comparison showed a statistically significant difference in blood pressure, mean
arterial pressure and heart rate before and after an intervention in both the groups. AcuTranscutaneous Electrical Nerve Stimulation group as compared to conventional group (relaxation
technique - jacobson's progressive muscular relaxation) showed statistically significant reduction in
blood pressure and mean arterial pressure. However the heart rate showed equal improvements in
both the groups.
Conclusion: The present study suggests that stimulation of acupuncture points lowers the blood
pressure in middle aged borderline hypertensive patients.
Keywords: Transcutaneous Electrical Nerve Stimulation, Borderline Hypertension, Acupuncture, Blood
Pressure

INTRODUCTION
Hypertension is the leading cause of cardiovascular
disease worldwide. Prior to 1990, population data
suggest that hypertension prevalence was decreasing;
however, recent data suggest that it is again on the
rise. In 1999-2002, 28.6% of the U.S. population had
hypertension. Hypertension prevalence has also been
Corresponding author:
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increasing in other countries, and an estimated 972
million people in the world are suffering from this
problem. Incidence rates of hypertension range
between 3%
and 18%, depending on the age, gender, ethnicity,
and body size of the population studied. Despite
advances in hypertension treatment, control rates
continue to be suboptimal. Programs that improve
hypertension control rates and prevent hypertension
are urgently needed. 1
Hypertension is defined as, systolic blood pressure
(SBP) of 140 mmHg or greater and/or diastolic blood
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pressure (DBP) of 90 mmHg or greater. Borderline
hypertension is a condition in which the arterial blood
pressure is sometimes within the normotensive range
and sometimes within the hypertensive range.2

Sample size

The use of needle acupuncture as a method of
treatment for hypertension has been explored in both
western and Chinese literature. Tim Williams and
Karen Mueller found that using a clinical modality as
stimulation produces a quick, but short acting,
therapeutic effect with significant reduction in diastolic
blood pressure in hypertensive patients.3, 4

Group A- Acu- TENS

Hence purpose of this study was to determine the
long term effect of stimulation of acupuncture points
on blood pressure and heart rate.
METHOD
The study was carried out at Cardiopulmonary
Physiotherapy department of a multispeciality tertiary
care hospital for a period of 8 months starting from
August 2012 to March 2013. The study was approved
by the (ethical committee for research on human
subjects of the institute. Written informed consent was
taken from patients. 20 patients were randomly
distributed into two groups using envelope method.
Group A received an intervention in the form of AcuTranscutaneous Electrical Nerve Stimulation and
Group B received conventional treatment in the form
of relaxation. Both the groups were assessed before
and after 4 weeks of training. The outcome measures
being blood pressure, heart rate and mean arterial
pressure.
Inclusion Criteria
Diagnosed cases of borderline hypertension of
either gender between 40 – 60 years of age and patients
those who are willing to participate.
Exclusion Criteria
Patients having either cardiovascular instability like
arrthymia, uncontrolled diabetes mellitus, any
respiratory condition like bronchial asthma, ILD, cystic
fibrosis, pleural disease and any neurological depletion
like stroke or musculoskeletal dysfunction like recent
fracture, orthopaedic surgery excluded from study.
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20 patients with borderline hypertension of either
gender satisfied the inclusion criteria were selected.

Group B- Conventional therapy
Procedure/Study design: The study was a
randomised controlled study. Baseline blood pressure,
pulse rate and mean arterial pressure was recorded
for both the groups. All monitoring were carried out
on working days and instructions were given to
patients to avoid physical exercise and remain calm
during monitoring.
Transcutaneous Electrical Nerve Stimulation –The
stimulation was given at the cardiopulmonary
physiotherapy set up under supervision of the
investigator. Burst mode of TENS was used. Two
electrodes were used to give stimulation. In supine
position, electrodes were placed over 2 acupuncture
points on the body 51) 3.8 cm distal to lower border of patella and 1.3 cm
left to the anterior tibial ridge
2) The dorsal surface of the foot between the first and
second metatarsals at the meta- tarsophalangeal
joints
Stimulator was set at the frequency of 2Hz and
pulse width 200μs, intensity at the level that patient
could tolerate. Stimulation was given for 30 minutes.
Patients were given treatment for 4 weeks, frequency
being 2 times per week.
Conventional therapy: Conventional therapy was
given in the form of jacobson’s progressive muscular
relaxation. Relaxation was given in supine position by
giving commands. Relaxation was given for 4 weeks,
3 times per week.
Data Analysis
The test for differences in blood pressure and heart
rate before and after treatment was performed using
paired t test.
P < 0.001 was considered as statistically significant.
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Table 1: Baseline Characteristics
Parameters

ACU- TENS

CONTROL

10

10

No. of patients
Age(years)

50.7±4.99

54.4±5.40

BMI

22.99±2.12

23.60±1.75

7:3

7:3

Male: female

Table 2: Intra and Inter group comparison (SBP)
EG

CG

Difference

Pre

134.6±4.90

137.2±3.55

2.6±1.35

.191

Post

129.4±4.72

135.6±2.46

6.2±2.26

.003+

5.2±1.03

1.6±2.63

3.6±1.6

0.001+

0.001

.087

Reduction
P value

P value
(Betn Grps)

Table 3: Intra and Inter group comparison (DBP)
EG

CG

Difference

P value
(Betn Grps)

Pre

85.4±6.46

86.8±3.42

1.4±3.04

.553

Post

82.8±6.05

86±3.26

3.2±2.79

.158

Reduction

2.6±2.67

0.8±2.41

1.8±0.27

.115

0.013+

0.269

P value
(Betn Grps)

P value

Table 4: Inter and Intra group comparison (MAP)
EG

CG

Difference

Pre

102.2±5.01

103.2±3.39

1±1.62

0.607

Post

98.5±5.19

102.5±2.71

4±2.48

0.045+

Reduction

3.7±1.70

0.7±2

3±0.3

0.002+

.001+

0.298

P value

Table 5: Inter and Intra group comparison (HR)
EG

CG

Difference

P value
(Betn Grps)

Pre

80.8±3.79

83.6±9.51

2.8±5.72

0.399

Post

83.7±4.05

87.5±6.02

3.8±1.97

0.155

Improvement

2.9±2.23

3.9±5.13

1±2.9

0.582

0.003+

0.040+

P value

DISCUSSION
The demographic data in table 1 shows that the
subjects in the both the groups had comparable
characteristics in terms of sample size, age, BMI and
male female ratio. As seen in table 2, baseline systolic
blood pressure was comparable as there was nonsignificant difference between the two groups.
Table 2 shows, that there was significant reduction
in systolic blood pressure by 3.86% in experimental
group and 1.16% in control group from baseline.
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Current study shows significant decrease in systolic
blood pressure in the patients with borderline
hypertension after Acu- transcutaneous electrical
nerve stimulation on two acupuncture points.
Comparison of experimental and control group
suggests that there is statistically and clinically
significant reduction in systolic blood pressure in
experimental group than the control group. Our
finding shows similar finding as that of John Zhang
MD et al on 27 subjects with normal to mild
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hypertension treated by Hans electrical stimulation on
two acupuncture points for 30 minutes. They found
that electrical stimulation of acupuncture points can
reduce systolic blood pressure not the diastolic blood
pressure in the subjects with normal to elevated blood
pressure6.
Table 3 shows that the diastolic blood pressure has
shown statistically significant reduction in
experimental group by 3.04% than control group
(0.92%)
Our study suggests low frequency electrical
stimulation of two acupuncture points results in
significant reduction of diastolic blood pressure. Tim
Williams et al have demonstrated that the stimulation
of four selected acupuncture points with current of
medium frequency sinusoidal signal of 10,000 Hz gives
significant reduction in diastolic blood pressure in
hypertensive patients and also showed an efficacy of
electrical stimulation in lowering blood pressure.4
Another study by Kaada B et al suggested that
significant reduction in blood pressure may be
achieved by low- TENS by central inhibition of
sympathetic activity.7
Current study shows significant reduction in mean
arterial pressure (table 4) in experimental group
(3.62%) than the control group(0.67%). F. Jacobsson et
al have demonstrated the effect of transcutaneous
electrical nerve stimulation in patients with therapy
resistant hypertension and suggested that 4 weeks of
TENS application may have an additional blood
pressure lowering properties in hypertensive patients
who did not respond to the pharmacological
treatment.8
Our study showed that there is no significant
difference in heart rate in experimental group (3.58%)
with comparison of control group (4.66%). Kaada et
al7 and Chauhan et al9 have demonstrated similar
finding that TENS increased coronary blood flow at
rest in patients with coronary artery disease and
syndrome X.
Current study concluded that Acu: TENS can be
used as an alternative method to reduce blood pressure
in middle aged borderline hypertensive patients.
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Conclusion: Acu- transcutaneous electrical nerve
stimulation causes clinically and statistically significant
reduction in systolic BP, diastolic BP and mean arterial
pressure in patients with borderline hypertensive
patients. Conventional therapy group also shows
clinically significant but statistically non- significant
reduction in these parameters but to lesser extent than
that caused by Acu- TENS group.
Limitation
1. Sample size was less.
2. Only borderline hypertensive patients were taken.
Conflict of interest- We, the authors declare that
there are no conflicts of interest and the study
presented here is original work of authors.
Acknowledgement: Nil
Funding: This project is self funded
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ABSTRACT
Motor learning in a child demands orientation and integration of various cognitive, emotional, sensory
motor and musculoskeletal systems. Therapy has focused on allowing optimal arousability, sensitivity
and alignment of these systems to create internal and external environments conducive to motor
learning in children with cerebral palsy. Music and especially rhythmic musical cues have been used
in individuals with Parkinson's disease, stroke and autism with relatively less research being
performed in children with Cerebral Palsy. In the current study, 12 children with cerebral palsy ( age
group of 6 to 12 years ) Age Group of 6 to 12 years with Intelligence Quotient of 80 or above (
Wechsler scale), without any auditory dysfunction and with severity of disability on GMFMCS graded
as II, III and IV were divided into 2 groups of 6 each. The experimental group received 6 weeks of
training in activities performed in synchronization with regular beats played by a Digital Metronome.
This was done in addition to conventional Physiotherapy which was received by both Groups. Motor
function was assessed on Gross Motor Function Scale 66 and Jebson Taylor Hand Function Measure.
Results: Between Group analysis was performed for Differences in GMFM scores using Man Whitney
U test which showed significantly greater change in % of Gross Motor Function (p value 0.038).
Between Group analysis revealed a statistically significant difference in changes observed on Jebson
Taylor hand function Measure in all areas in terms of time taken.
This suggests that children with cerebral palsy without mental retardation can be trained with
rhythmic musical or non musical cues to improve their feedforward planning strategies which may
reflect on their ambulatory skills as well as their speed of activity.
Keywords: Regular rhythm, Cerebral Palsy, Motor Function

INTRODUCTION
Cerebral Palsy is an umbrella term covering a
group of non progressive, but often changing motor
impairment syndromes secondary to lesions or
anomalies of the brain arising in the early stages of
development.
Children diagnosed with cerebral palsy face
constraints to their motor development as a result of a
spectrum of structural and functional impairments.
Any aspect of development if considered is a result of
integrated activity of various bodily systems. Learning
a new motor skill demands the desire to change the
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present state of being in time and space. This is called
volition which requires sensing the demand to move
and a belief that movement can be performed.
Performing a motor activity is further actuated by
being able to activate the necessary motor units with
reasonable precision which means disengaging from
all other possible activations in favour of the
appropriate motor program.
Rhythmic musical stimuli have been used in
rehabilitation of motor function in the past. Studies
done to train upper extremity function in adults with
hemipaeresis have used rhythmic musical cues in the
form of playing of musical instruments and have
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shown a more specific lateralization of Motor areas as
opposed to only activation of temporal cortex prior to
the course of therapy.1
Rhythm has been defined as a pattern of events in
time or/and space. Rhythm is said to be regular when
every two events within this pattern are equally
spaced. A research project on Human perception of
Rhythm by John Simpson described rhythm as being
inherent to human nature. The human tendency to
move in tandem with rhythmic beats is hypothesized
as being associated with reminiscence of intrauterine
experience when the baby receives auditory stimulus
and vestibular- somatosensensory stimulus
simultaneously or in close succession in the form of
mother’s heart beats. It has also been hypothesized that
every time the brain receives a vestibular input, there
will be an alteration in posture or balance unless some
motor activity counteracts the stimulus. Sound or its
variations get transmitted by way of compressions and
rarefactions set in the air. These stimulate the
semicircular canals and hence the brain initiates some
motor activity to avoid a sensory chaos6,8.
Studies have been done first on maquaque
monkeys and then on humans which have identified
a group og neurons in the human brain which have
been titled the ‘Human Mirror Neuron System’. These
neurons are said to form the basis of perceptual
learning which means they get activated when an
activity is observed as well as performed. These
neurons are present in the posterior parietal and
inferior frontal cortex.4. These are also found to be the
basis of auditory motor coupling. It has been observed
that the frontoparietal mirror neurons get activated
when a certain piece of music is heard along with the
temporal i.e. the primary auditory area, the limbic lobe
and the insular cortex. By way of the Mirror neurons
there is activation of motor areas that are
commensurate with the kind of music or beats played.
Thus the loudness or pitch variations will change the
activations. Just the way an observed activity creates
within the observer a certain prediction of the future
events, listening to a piece of music is suppose to make
the listener aware of a plan of action in terms of
intention, result, short term objectives, kinematics and
muscle work. When the performer actually performs
the activity in tandem with the music or actually tries
to create the same music, similar motor areas in the
brain get activated although at variable levels of
precision. This experience of sharing the motor plan
of the music creator is called as ‘Shared Affective
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Motion Experience’. If results of behavioral,
neuroimaging and primate physiology studies are
integrated, it has been hypothesized that rules about
the internal emotional states of the musician , motor
plan of the musician and the end results get encoded.
These are then revised based on the current experience
and thus the perceptual space gets updated. 4
Mirror neuron system has also been purported as
being the basis of social communication and empathy
and research on children with Autism has highlighted
activation of mirror neurons in correlation with
improved social cognition.1-5
In the present study, regular rhythmic beats were
presented using a metronome and subjects were made
to perform activities in tandem with the beats. Musical
patterns were not used to avoid the influence of music
preference on the results.
METHODOLOGY:
Study Design: Experimental
12 children diagnosed with cerebral palsy with an
IQ score of > 80 on Weschler’s scale were included in
the study. These children were selected from the
Physiotherapy OPD of Pad. Dr. D. Y. Patil Hospital
and Research Center and NASSEOH (Chembur,
Mumbai). Children with auditory deficits were
excluded from the study. A written informed consent
was taken from the parents of the children. The type
of sampling used was stratified random ie they were
divided into 2 groups of 6 each with respect to the
severity of motor impairment and type of Cerebral
Palsy. Both groups were assessed for their Gross Motor
function using Gross Motor Function Measure 66 and
for their fine motor function using Jebsens Taylor Hand
function scale.
Both groups were given conventional training
making use of the principles of Neurodevelopmental
techniques, Motor learning, Roods and Proprioceptive
neuromuscular Fascilitation with respect to their
impairments. Additionally the experimental group
was given training of certain movements and activities
which were supposed to be performed in
synchronization with the rhythmic beats played on a
metronome. The activities differed in range and
amplitude with respect to the specific level of function
available but did not differ largely from the
conventional exercises. Thus the independent variable
was incorporation of regular rhythm in exercise. Scores
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on GMFM 66 and Jebsens Taylor hand function
measure were done after 6 weeks of therapy for both
groups.
RESULTS

t test for Jebsen Taylor hand function measure. For
comparing the differences between the 2 groups over
6 weeks, Mann Whitney U test was used for Scores on
GMFM 66 and unpaired t test was used for Jebsen
Taylor hand function measure.

Data Analysis was done using Graph Pad Instat.
Statistical tests used for within Group comparison
were: Wilcoxon matched test for GMFM66 and paired

There was a significant improvement in GMFM66
scores ( Fig 1) and significant decrease in time taken
for each task in Jebsen Taylor Hand Function Measure
for both groups . Experimental Group ( treated using
Metronome) showed significantly greater
improvement on GMFM66 (Fig 2) and significantly
greater decrease in time taken for all 7 activities of
Jebsen Taylor hand function (Table 1) measure as
compared to the control group.

Fig 1: Comparison of GMFM scores between 2 groups.

Fig. 2: Comparison of % change in GMFM between the 2 groups.

Control:

p value= 0.025

P value= 0.038

Exp Gr:

p value= 0.0156

2 children, 1 in each group had hemiplegia, hence
could not perform 2 of the tasks : checkers, turning
cards with the affected hand. Their readings on the
affected side for the 2 activities have not been
considered.

Table 1: Comparison of change in Jebson Taylor timings in seconds between the 2 groups
Groups

writing

feeding

Light cans

Heavy cans

Small objects

checkers

cards

Control

26

7

10

11

8

8

9

Exp

62

10

20

20

18

16

26

0.0251

0.0146

0.0004

0.0031

0.0015

0.0001

0.0021

P value

DISCUSSION
The results show a significantly better
improvement in Gross Motor Function as measured
on GMFM 66 and Fine motor function as measured
by Jebsen Taylors hand function measure in the group
trained with exercises done on Regular rhythmic cues
in addition to conventional training as compared to
the conventionally trained group.
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Considering the results of the previous studies
associated with use of rhythmic musical cues, one can
explain the results of the present studies. The theory
of Shared Affective Motion Experience1,2,3,4 if integrated
with the results presently achieved, tells that the
rhythmic auditory cues used for training get perceived
as a structure of events i.e. a group of 3,4 or 5 beats.
The commencement of the next set of beats of the
metronome was signalled by a change in pitch. This
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coupled with the regularity of rhythm, over a period
of time created a model of predictability in the
hierarchy of motor control. This happens via the
Human Mirror Neuron System4, 10-14, that is known to
get activated while observing an action being
performed as well as while listening to a piece of music.
This means that while listening to a set of auditory
musical cues, the listener starts recognising the
intentions of the person creating the music. The motor
action performed in order to create the music is
vaguely perceived by a novice (individual not trained
on music) and this allows the listener to reconstruct
various elements of the cues in his or her mind. This is
called echoic memory of the cues. This is coupled with
the motor plan visually or kinaesthetically imagined
by the listener. This enables prediction of the
movement most appropriate to the auditory cues in
terms of its Intention (end point), Short term goals
(parts of the activities), Kinematic attributes (amount
of movement) and the muscle work. Thus the
movement gets planned via the Mirror neuron system
in anticipation of the next beat. The performance then
updates this framework with every subsequent
repetition. The top down perceptual framework of
movement or activity gets updated with the ongoing
or Bottom up perception of the performance17.
In the individuals trained in our study, the basic
biomechanical considerations, visual orientation and
sensorimotor challenges remained largely the same for
both groups19. The experimental group however was
additionally trained for activities performed in
synchronisation with rhythmic auditory cues, thus
sensitising them to the demand of prediction, planning,
execution and error correction in a more structured
manner and more intensively as compared to the
control group. This slight addition was shown to result
on better gross motor function and less time in
performing activities on Jebsen Taylor hand function
measure. The theory explained above also means that
the individuals in the experimental group relied on
their feed forward strategies in addition to feed back,
i.e. made better use of their recall and recognition
schema in acts of simultaneous and successive
processing18.
In an earlier study, children with autism7,11 were
shown to have better activation of the mirror neuron
system with simultaneous improvement observed in
social cognition. Lack of activation of the MNS was
purported to be the basis of social handicaps in
children with autism. But the results of this study
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suggested that the arousability of these children got
modulated with rhythmic musical cues, thus allowing
activation of the mirror neurons essential for social
empathy and perceptual learning. This data can be
extrapolated to our study theoretically with the
hypothesis that rhythmic cues could have modulated
the arousability of children with Cerebral Palsy
allowing better attention in the task being trained. This
can also prevent emergence of abnormal motor
patterns that are known to get exaggerated in moments
of mental stress and emotional excitement.
In a thesis by John Simpson6,8 it was explained that
Human beings have an innate tendency to move in
tandem with regular rhythmic auditory cues because
this brings back memory of the intrauterine experience
of mother’s heart beats being perceived along with the
vibrations generated by the myocardial contraction.
Thus auditory motor coupling comes naturally to the
human brain. This also makes such training more
attractive for most children as well as adults.
These theories can help explain the results of the
present studies. However, further research can help
decipher the precise role of Mirror neuron system
activations (assessed by neuro-imaging) in children
with cerebral palsy.
CONCLUSION
Incorporation of Regular rhythmic auditory cues
in exercise helps improve gross motor function as well
as time taken to perform fine motor tasks in children
with Cerebral Palsy without Mental retardation.
Research can be extended by studying such effects in
children with deficient cognitive control. This will
reveal the efficacy of musical or non-musical cues in
getting the child organised in terms of arousal and
attention and the subsequent planning and error
correction. Studies need to be conducted on a bigger
sample which will improve the external validity of the
results.
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A Study to Evaluate Influence of Attentional Cognitive
Tasks on Postural Sway in School Going Children in
Standing Posture Using Force Platform
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ABSTRACT
Background: Cognitive processing plays important role in motor performance. Children at preschool
need to perform motor or cognitive tasks concurrently. This study is intended to measure postural
sway while performing attentional cognitive tasks.
Methodology: This study includes 60 normal children between the ages of 8- 10 years. Postural sway
was measured by force plate.
Results: Influence of attentional cognitive tasks on balance in school going children was calculated
using one way ANOVA repeated measures.
Interpretation & Conclusion: There is influence of attentional cognitive tasks on postural sway in
children age group between 8-10 years.
Keywords: Cognitive Tasks, Force Plate

INTRODUCTION
Postural control during normal upright stance in
humans is a well-learned task. Hence, it has been
argued that it requires very less attention.1 However,
many studies have recently shown that postural
control is modified when cognitive task is executed
simultaneously.2 This study examined postural control
modification when a cognitive task of varying
difficulty levels is added.
Balance is a dynamic process involving establishing
equilibrium between destabilizing and stabilizing
forces.3 it is the process by which postural stability is
maintained. Postural stability is defined as the ability
to maintain or control the center of mass (COM) in
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relation to the base of support (BOS) to prevent falls
and complete desired movements.3, 4, 5
Various system contributor to postural control
which are_3
1) Musculoskeletal
2) Internal representation
3) Adaptive mechanisms
4) Anticipatory mechanism
5) Sensory strategies
6) Individual sensory system
7) Neuromuscular synergies
Peripheral inputs from visual, somatosensory and
vestibular system are available to detect the body’s
position and movement in space with respect to
gravity and environment.3 Nashner first suggested that
posture during quite standing is controlled by sensory
feedback using a closed loop (Feedback) system
dependent on visual and proprioceptive information.6
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This feedback system appears at a very early age,
as continued by evidence showing that sensory
perturbation can generate postural response synergies
in children as young as 15 to 30 months of age.7
An open loop (Feed forward) system appears to be
used during dynamic tasks. Disturbances in postures
are predicted and the body makes appropriate
adjustments through anticipatory postural
adjustments to maintain stability.8
The overall function of the balance system is
stability and function, achieved through the integrative
CNS system of control. The reactive control occurs in
response to external forces displacing the COM of
movement of BOS; and the proactive control that
occurs in anticipation of internally generated
destabilizing forces imposed on the body’s own
movement.13,14
Postural adjustment requires cognitive processing
and more attention and Cognitive processes broadly
include, attention, motivation and emotional aspects
of motor control that under lie the establishment of
goal. Attention described as the capacity or resources
for processing information.15
The cognitive processes, via executive processes,
controls the mechanisms of attention, activation, and
inhibition, the aim being to focus on relevant
information and to manage attention sharing between
the different tasks.
Using a dual task methodology, the investigator
showed that postural sway increased with increasing
attentional demands of concurrent cognitive tasks,
with most difficult task having the greatest influence
on sway.20
This study includes mainly 5 tasks which are
standing still, reading task, counting backwards,
visual-verbal task and auditory-verbal task. Counting
task was used as mental task and reading task visualverbal task and auditory-verbal task which requires
external sensory information. All the tasks require
attention as well as sensory information during quite
standing.
The modified stroop test is used because the test
demands a considerable amount of focused attention,
few instructions and shows relatively learning effects.
Simultaneous performances of modified stroop test
and balance task would provide information that is
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different from that obtained from simple upright
standing..25
A dual task procedure was developed to estimate
the level of automaticity of a quite upright standing
task.26 Dual task paradigms typically are used for two
different purposes, one is a motor task and other is to
examine the effect of concurrent cognitive or motor
performance. Type of focal task could influence the
proficiency of dual task performances.23
The limits of mobilization potential of the cognitive
processes constrain the individual to share attentional
resources when carrying out several tasks
simultaneously. 27 The cognitive tasks involved
identifications processing of visual and verbal stimuli
similar to those children encountered during their
daily activity.15
A child’s daily routine in the school environment
will often require performing motor and cognitive
tasks simultaneously.7 Children with many types of
disabilities ranging from learning disabilities with mild
motor problems to CP with more severe motor
problems have been shown to have dysfunction of
postural control.28 So, development of postural control
under concurrent conditions in the child that is
typically developing will lead to improved
rehabilitative strategies for children with neurological
dysfunction who have altered sensory, motor and
perceptual system.15
An understanding of the effect of different cognitive
task may assist with development of guidelines for the
progression of motor learning activities.15 Increased
understanding of the effect of divided attention on
motor performance may assist physical therapists in
incorporating attentional factors in to their
examination and intervention techniques.23
Cognitive load can lead to an improvement in
balance performance, that during disruptive postural
situations, this improvement can be linked to a
reduction in exploratory movement behavior. The
processing involved in performing a cognitive task
while walking may influence walking patterns in
children who are developing typically.24
AIM OF THE STUDY
To find the influence of attentional cognitive tasks
on postural sway in Normal school going Children.
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METHODOLOGY
Material and Method
Normal healthy school going children from
Government school, Saint Rita, Joy land and
Ganapathy School Mangalore.
METHOD OF COLLECTION OF DATA
60 children from various schools participated in the
study, both boys and girls in the age group between
8-10 years. In each age group, there were 10 boys and
10 girls.
Inclusion Criteria
1.

AGE: 8-10 years. (Normal healthy children.)

2. Children those who walk independently.
Exclusion Criteria

Reading
Subjects standing still while reading 2nd grade level
sentences projected on the wall facing the child at the
rate of 5 seconds for each sentence.
A Visual-Verbal (Stroop Test)
The cognitive exertion was based on naming in a
clear, the color of the writing of the word, itself
meaning another color.
An Auditory Verbal
To compare a listening word meaning a listening
side and the identical the subject will say “right”
otherwise the subject will say “wrong”. These 5 tasks
were analyzed on force plate to measure postural
sway.
Table 1: Descriptive statistics for ap and ml postural
sway (cms) of cognitive tasks

1. Any orthopaedic or neurological impairment.

Tasks

Mean

SD

N

2. Any congenital and structural abnormalities.

1. S S

1.9453

.61020

60

2. R T

3.6065

1.62190

60

3. Acute illness (fever, cough)
4. Postural deviations.
Sampling: purposive sampling.
MEASUREMENT PROCEDURE
Subjects were instructed to remove their shoes but
not socks.15 seconds practice trail were administered
for each task. After practicing the trails, the subject was
asked to stand on the force plate form. Subjects were
performed three, 30 secs trails of each task.
Measurement of each task was taken by force platform
with readings of AP-ML postural sway, Maximum
standard stability and stability score.

3. C B

3.0507

1.37795

60

4. V V

3.4787

1.47278

60

5. A V

3.2648

1.18003

60

Table 2: Descriptive statistics for max standard
stability in % of cognitive tasks
Tasks

Mean

SD

N

1. Standing Still

15.5602

4.06747

60

2. Reading Task

33.8367

19.34759

60

3. Counting Backwards

28.6900

16.92161

60

4. Visual-Verbal

32.6000

17.53248

60

5. Auditory-Verbal

28.5950

12.09679

60

Table 3: Descriptive statistics for stability score in %
of different cognitive tasks
Mean

SD

N

1. Standing Still

84.3267

4.61834

60

2. Reading Task

66.1550

19.20263

60

TASKS

3. Counting Backwards

71.3100

16.92161

60

4. Visual-Verbal

67.3900

17.52371

60

Standing Still

5. Auditory-Verbal

71.2500

12.36066

60

Subject’s Position: Standing.

Subjects were asked to stand with their feet together
and arm alongside the trunk while
looking at an
image projected on a wall seven feet away.
Counting Backwards
Subjects were instructed to stand still while
counting backwards out loud.
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Tasks

DISCUSSION
This study was conducted to investigate the
influence of attentional cognitive tasks in school-going
children and study utilized dual-task methodology to
determine the interaction of cognitive tasks and
postural stability, as indexed by COP excursion.
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The performance on the focal tasks was measured
to determine postural sway in children by using force
platform. The application of dual-task methodology
in children frequently has involved investigation of
the tasks, attentional demands of various cognitive
tasks.
This is important for physical therapists to
understand how age-related differences in the
cognitive abilities may influence a child’s ability to
combine cognitive and motor tasks. Dual-task
methodology is often used to examine the role of
cognition in motor performance from two
perspectives: one is to assess the attentional demands
of motor skills; the other is to investigate the effects of
divided attention on motor skills.23
In our study, standing still task, shows stability
score of 84.33% with AP-ML postural sway of 1.95cms
and maximum standard stability of 15.56%.In standing
still task adding cognitive component like standing still
with reading task showed increased postural sway and
decreased stability score.
Counting backward task showed AP-ML postural
sway of 3.05cms with stability score of 71.31% but
compared to other task it has got better postural
stability. Reading task showed increased AP-ML
postural sway of 3.61cms with increased maximum
standard stability of 33.84% with decreased stability
score of 66.16%.
In visual-verbal task, showed postural sway of
3.48cms with stability score of 67.39%, which is lesser
as compared to reading task. In auditory verbal task,
deterioration observed, there is decrease in stability
score of 71.25% and increase in AP-ML postural sway
of 3.26cms with increase in maximum standard
stability of 28.60% .
Therefore, while performing visual-verbal and
auditory-verbal tasks, the visual or auditory working
information constitutes additional external landmarks
for task performance and this attentional division
between postural control and tasks which requires
sensory stimuli like vision and audition results in
deterioration in postural performance.35
Results of Yvette Blanchard et al suggests that there
is influence of concurrent cognitive task on postural
sway in children and they reported that there is
increase in sway range and sway variability while
performing tasks and with practice, children’s sway
range and sway variability decreased. It appears that
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children adapt their postural stability under conditions
of increased attentional demands by reducing sway
range and sway variability.6
Using a dual tasks methodology, the investigator
showed that postural sway increased with increasing
attentional demands of concurrent cognitive task, with
the most difficult cognitive task having the greatest
influence on the sway. 6
Similarly Huang et al reported that children in their
study demonstrated slower gait speeds with decreased
cadence and step length during simultaneous
performances of three different cognitive tasks (visual
identification, auditory identification and
memorization) than during a single task walking
condition.15
It appears from this suggestion and our findings
that therapists should incorporate more opportunities
to practice dual-tasks in the clinical setting to better
prepare children to adequately respond and adapt to
their everyday environment.
It is postulated that, with practice and maturation,
children develop different strategies for postural
stability to accommodate the changing level of
attentional demands in a given task.6
Our findings therefore suggest that children may
be doing a different strategy than adults to adjust their
postural sway during cognitive tasks.
These findings may be understood in terms of
controlling “degrees of freedom”. When faced with
performing a new task, children may have responded
initially by “freezing” degrees of freedom, making the
task easier to perform and due to that there is increase
in postural sway by constricting the movements. With
practice through repeated trails, children may then
release additional degrees of freedom as they become
more familiar with the task and there is improvement
in balance.6
CONCLUSION
There is influence of atentional cognitive tasks on
balance in school going children
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ABSTRACT
Objective of Study: To improve the Oxygen Saturation in patients of COPD with restrictive
impairment by chest mobilization tech..
Background: Chronic Obstructive Pulmonary Disease is a primary lung disease but as it advances,
there is restriction in chest wall mobility which decreases pulmonary functions and Oxygen saturation
of lung. So purpose of this study is to assess the immediate effect of Chest Mobilization on improving
the Oxygen Saturation.
Materials and Method: An Experimental study was conducted on 30 COPD patients having vital
capacity <80%, to assess the pre and post differences in SpO2 by applying chest mobilization technique:
Rib rotation, Chest wall rotation, Lateral flexion of chest wall, Chest wall extension and Pectoralis
major muscle stretching.
Result: For within group analysis, comparison of data for SpO2 values were done using paired t test
and for between groups analysis, comparison of data for SpO2 values were done using unpaired t
test. Statistical analysis showed that there was significant improvement in SpO2 after application of
chest mobilization technique.
Conclusion: It can be concluded from the present study that Chest Wall mobilization has significant
effect on Oxygen saturation in COPD patient who is having restrictive impairment of chest wall in
later stage of disease.
Keywords: Chest Mobilization, COPD, Oxygen Saturation (SpO2)

INTRODUCTION
The term Chronic Obstructive Pulmonary Disease
(COPD) refers to chronic disorder that disturbs airflow.
COPD is a major cause of morbidity and mortality in
INDIA1. COPD is a preventable and treatable disease
with some significant extrapulmonary effects that may
contribute to the severity in individual patients. Its
pulmonary component is characterized by airflow
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limitation that is not fully reversible. The airflow
limitation is usually progressive and associated with
an abnormal inflammatory response of the lung to
noxious particles or gases.2
The common task force statement of The American
Thoracic Society (ATS) and The European Respiratory
Society (ERS) adds to this definition that: “COPD
is…..primarily caused by cigarette smoking.” 3 Both
GOLD and ATS/ERS agree that COPD is to be
suspected when there is a history of exposure to risk
factors for the disease, chronic cough, sputum
production and/or dyspnoea and that diagnosis must
be confirmed by spirometry. When forced expiratory
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volume in one second (FEV1) divided by forced
ventilator capacity (FVC) is < 70%, even after
administration of a bronchodilator, the diagnosis is
confirmed1. In patients older than 70 years a somewhat
lower ratio (< 65%) has been suggested. 4 Some
guidelines claim that besides FEV1/FVC < 70%, the
FEV1 should be < 80% of predicted value for diagnosis
of COPD.5

pressure/effort relationship, leading to fatigue and
increased dyspnoea.10 To avoid the distressing feeling
of dyspnoea, the patients with COPD tend to avoid
physical exertion and adapt a more sedated lifestyle
than healthy elderly subjects.11 This, in turn, leads to a
vicious cycle of reduced exercise capacity inducing
increased dyspnoea during exercise which leads to a
further avoidance of exercise and so on.

Normally, people take deep breaths or sigh
regularly. These actions stretch the respiratory
structures. Patients of COPD with chronic respiratory
muscle weakness have reductions in lung volumes and
vital capacity (VC) and they may have decreases in
lung distensibility with lung volume restriction.6 As
shown by Mizuri et al, failure to fully expand the lungs
causes increases in lung tissue and chest wall elastance
and decreases in compliance.

Exercise capacity is impaired in COPD, both peak
exercise capacity and functional exercise capacity.
Besides lung hyperinflation and physical inactivity,
ventilation-perfusion mismatch, hypoxemia, cardiovascular problems and muscular changes contribute
to the reduced exercise capacity. Functional exercise
capacity is one of the key prognostic factors of
morbidity and mortality in COPD.12 and correlates
strongly with physical activities in daily life.11

The total mechanical work of breathing (WOB) is
the sum of the work of overcoming both the elastic
and frictional forces opposing inflation. In healthy
adults, about two thirds of the WOB can be attributed
to elastic forces opposing ventilation. The remaining
third is due to frictional resistance to gas and tissue
movement. In diseased states, the WOB can
dramatically increase. In patients with restrictive lung
disease, work is the integration of the volume-pressure
breathing curve. The increase in the WOB is a function
of tissue elastance and an inverse function of
pulmonary compliance.7

Mobilization of rib cage joints appears as a specific
aim for physiotherapy, as rib cage mobility seems to
be reduced with obstructive lung disease. Chest wall
mobilization improves mobility of chest wall, reduces
respiratory rate, increases tidal volume, improves
ventilation gas exchange, reduces dyspnea, decreases
work
of
breathing
and
facilitate
relaxation.13,14,15,16,17,18,19,20,21

Failure to take periodic deep breaths can change
alveolar surface forces and increase the tendency for
alveolar collapse. Gross muscle weakness alters the
passive recoil of the thoracic cage, modifying the
neutral position at which lung and cage recoil
pressures are balanced. 8 This result in altered
inspiratory muscle length-tension relationships. The
lungs and chest walls are susceptible to the effects of
incomplete regular mobilization. The tendons and
ligaments of the rib cage and the costovertebral and
costosternal articulations stiffen, and the latter
ankylose, as the intercostal and other respiratory
muscles become fibrotic and contracted.8

Experimental study (Before and after with control), one
time study

Expiratory airflow is limited because of the
obstruction, leading to air trapping and hyperinflation.
This accentuates when the minute ventilation or
respiration rate is increased, for example during
exercise.9 The hyperinflation induces increased strain
on the respiratory muscles, which are forced to work
in a limited range of movement with negative

•

Patients diagnosed as having COPD by the
physician. The diagnosis was confirmed by COPD
questionnaire.

•

Patients with COPD with restrictive impairment
(VC<80%)

•

Age: >40yrs
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MATERIALS AND METHOD
Study Design

Dependent Variable: Oxygen Saturation,
Independent Variable: Chest Mobilization tech.
Sample Design: Random sampling
Sample Size: 30 Patients
Study Setting: General Hospital, Ahmedabad
Selection Criteria
Inclusion Criteria
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•

Sex: male

•

Patients who are able to comprehend commands

•

Patients who are willing to participate

Exclusion Criteria
•

Patients with unstable vital parameters

•

Those who have active lung infection

•

Patients with congenital heart disease, ischemic
heart disease, rheumatic heart disease

•

Patients who have recently taken bronchodilator
drugs.

COPD Questionnaire and PFT of all these patients
were done. These patients were divided randomly into
two groups (15 in each group), one group was
experimental and other was control group. Chest
mobilization techniques and Breathing exercises are
given to experimental group an only breathing
exercises were given to control group. Oxygen
saturation values were measured before and after
giving chest mobilization technique. 3 Repetitions of
each maneuver was done.
Chest Mobilization tech. are13:
•

Rib rotation

•

Patients with continuous Oxygen therapy

•

Chest wall rotation

•

Patients with artificial ventilation

•

Lateral flexion of chest wall

•

Sex: Female Patients

•

Chest wall extension

•

Pectoralis major muscle stretching

Materials: Assessment format, COPD Questionnaire,
Reliable Ambulatory Pulse Oxi meter, Stethoscope,
Pencil, Pulmonary Function Test

RESULT

Outcome Measure
•

Pulse Oximetry (SpO2)22,23: Pulse oximetry is a noninvasive method allowing the monitoring of the
oxygenation of a patient’s hemoglobin. A sensor
is placed on a thin part of the patient’s anatomy,
usually a fingertip or earlobe, and a light
containing both red and infrared wavelengths is
passed from one side to the other. Changing
absorbance of each of the two wavelengths is
measured, allowing determination of the
absorbances due to the pulsing arterial blood
alone, excluding venous blood, skin, bone, muscle,
fat, and (in most cases) fingernail polish. Based
upon the ratio of changing absorbance of the red
and infrared light caused by the difference in color
between oxygen-bound (bright red) and oxygen
unbound (dark red or blue, in severe cases) blood
hemoglobin, a measure of oxygenation (the per
cent of hemoglobin molecules bound with oxygen
molecules) can be made.

PM-60 Ambulatory pulse Oximeter was used for
measuring saturation of oxygen.
PROCEDURE
30 patients were randomly selected according to
inclusion criteria. Their diagnosis was confirmed by
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30 patients, 15 in each group, were taken in study
Group A: Chest mobilization and Breathing exercise
Group B: Breathing exercise only
For within group analysis, comparison of data for
SpO2 values was done using paired t test. For between
groups analysis, comparison of data for SpO2 values
was done using unpaired t test.
Table 1: Difference in means of AGE
Group A

55.47+5.06

Group B

57.47+8.22

Table 2: Difference in means of SpO2:
Before

After

t-value

p value

Group A

90.60+2.20

92.67+1.79

7.75

<0.0001

Group B

90.33+1.34

91.00+1.69

2.87

0.0124

Table 3: The mean of differences of outcome measures
between the groups
SpO2
Group A

2.07+1.03

Group B

0.60+0.75

The SpO2 mean of differences shows no significant
difference between the groups. (t=4.48, P<0.0001)
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DISCUSSION
Though COPD is obstructive type of pulmonary
disease, as disease progresses, there is stiffening of
chest wall which gives restrictive pattern to the
diseased lung. If this little but important thing is
missed in the rehabilitation of COPD patient then it
can hamper the progress of rehabilitation as this
restriction alters other physiology of lungs and chest
wall and it doesn’t allow other rehabilitation protocols
to work in improving the condition of the patient.
Minoguchi H, Shibuya M, et al. in 2002, in their
study “Cross over comparision between Respiratory
muscle stretch Gymnastics and inspiratory training”
had concluded that RMSG may have clinically
significant benefits, which may be somewhat different
from the benefits of IMT, in patients with COPD.24
Kriel, Achmat. An investigation into the immediate
effect of rib mobilization and sham laser application
on chest wall expansion and lung function in healthy
asymptomatic males: a pilot study. Dept. of
Chiropractic, Durban Institute of Technology.2005.25
Leelarungrayub D, Pothongsunun P, et al. Acute
clinical benefits of chest wall-stretching exercise on
expired tidal volume, oxygen saturation, dyspnea and
chest expansion in a patient with chronic obstructive
pulmonary disease: a single case study. J Body w Mov
Ther. 2009 Oct;13(4):338-43.26
So, in this study, stretching of chest wall muscles
like intercostals and pectoralis major muscle is also
emphasized by chest mobilization technique.
T.Shioya, M.Satake, et al. in 2007, in their study
“Combination of chest wall mobilization and
respiratory muscle training in comprehensive
outpatient pulmonary rehabilitation improves
pulmonary function in patients with COPD” had
concluded that combination of chest wall mobilization
by squeezing technique, RMT and RMSG in outpatient
PR improve pulmonary function, exercise capacity and
HRQOL in patients with stable COPD.21
Above study suggest that chest mobilization can
even affects the patient’s Quality of life so using of
this technique can give a better life to the patient.
Limitation of Study
This study was done on male patients only sofuture
study can be done with taking female patients also in
the study so result of this study can be generalized.
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The major limiting factor in present study was
smaller sample size. So future study can be done by
taking a larger sample.
This was a one time study and no further follow
up was taken so could not assess the long term effect
of chest mobilization on COPD.
CONCLUSION
It can be concluded from the present study that
Chest Wall mobilization has significant effect on
Oxygen saturation in COPD patient who is having
restrictive impairment of chest wall in later stage of
disease.
Chest Mobilization is the definite tool for the
improving condition of the patient of COPD with
restrictive impairment of chest wall. So it should be
included as a part of management in the patient of
COPD with other exercise treatment program.
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ABSTRACT
Objective: The effect of muscle energy technique and PNF stretching in comparison of conventional
physiotherapy on hamstring flexibility.
Background: Hamstring tightness or decrease flexibility is a predisposing cause for hamstring strain,
lumber spine disorders and low back pain. This study aimed to evaluate the effects of Muscle energy
technique (MET) and PNF stretching in improving pain intensity (PI) hamstring flexibility (HF) in
chronic nonspecific low back pain (CNSLBP).
Study design: Randomized Clinical Trial
Setting: MMIPR, Mullana (Ambala)
Method: SUBJECTS; 30 subjects male and female in age group of 20-40 years with hamstring tightness
in chronic nonspecific low back pain were recruited for study. The pre-post outcome measures
included range of motion (ROM) of active knee extension test as measured using Goniometer, and
Pain intensity measurement using Numerical pain rating scale (NPRS). The treatments were given
for five consecutive days a week for total of four weeks.
Results: Results showed that there is significant improvement by MET and PNF stretching in
comparison of conventional group static stretching used in hamstring flexibility in significantly
decrease pain in low back and increase active knee extension range of motion in hamstring flexibility
in three groups.
Conclusion: The result of this study indicates that muscle energy technique , PNF stretching and
static stretching produce a significant improvement in hamstring flexibility. Therefore it is concluded
the MET, PNF and static stretching can be use as an effective therapeutic maneuver for decrease
pain, improving ROM and increase flexibility of tight hamstring in chronic low back patient.
Keywords: Chronic Nonspecific Low Back Pain, Muscle Energy Technique, PNF Stretching and Static
Stretching, Hamstring Flexibility, Active Knee Extension ROM, RCT- Randomized Clinical Trial

INTRODUCTION
Non-specific low back pain(LBP)is defined as LBP
which is not attributed to recognizable, known specific
pathology, e.g. Infection, tumor, osteoporosis,
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ankylosing spondylitis, fracture, inflammatory
process, Radicular syndrome or caudal equine
syndrome (Burton et al 2004).1 Acute LBP refers to pain
present for upto 6 weeks. Disorders of the low back
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are the leading cause of disability in people younger
than 45 years of age.2 80% of LBP has been mentioned
nonspecific.3 It has been estimated that mechanical
disorders of the spine, represent at least 98% of
LBP.4low back pain occurs in people with a wide
variety of professions, including those involving heavy
labor, repetitive work activities, and extended
sedentary postures.5Ischemia, Trigger Points, Nerve
Compression and Nerve Entrapment, Structural
Imbalance, Postural Distortion & Dysfunctional
Biomechanics are the 5 primary problems that causes
non-specific low back pain.6
Approximately 90% of adults will suffer from an
episode of LBP at some time in their lives, 50% will
have a recurrent episode and 5–10% will develop
chronic and potentially disabling LBP(Andersson GBJ).
Mechanical LBP is one of the common causes of LBP;
however, there is no clear consensus on the best
treatment for this condition. Conservative treatment
may include manipulation, myofascial release,
exercise, modalities, and a number of other treatment
options. Conservative treatment often includes
flexibility exercises, especially of the hamstrings.7
In patients with NSLBP, it is difficult to assess with
a clinically performed manual test whether the limited
ROM can be attributed to increased muscle stiffness
or decreased extensibility of the hip or the back
muscles. It is also not known whether these muscles
are active or passive during manual testing. Patients
with NSLBP show similar ROM and fingertoe- ground
distance as subjects with short hamstrings. In subjects
with short hamstrings, stretching exercises result in
increased ROM and no changes in muscle stiffness.Stretching exercises are also applied in patients with
NSLBP.8
Many clinicians support this practice based on the
theory that normal hamstring length will prevent
excessive lumbar flexion during postures that place
the hamstrings in a lengthened position such as
forward bending.9 McGill has shown that increased
lumbar flexion during forward bending tasks increases
anterior shearing forces on the spine and increases risk
of injury. Thus, if decreased hamstring flexibility leads
to increased lumbar flexion during forward bending
tasks it may increase the risk of injury to the spine from
mechanical stresses.10
Various authors have suggested different way of
applying MET, by altering the force, duration of
contraction, direction of isometrics contraction and
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length of post contraction and length of post
contraction stretch.11 Several study have investigated
various flexibility treatment on joint range motion.
These study have established that PNF stretching and
MET are both effective in improving joint flexibility in
comparison to control group however ,there is still
some conjecture about which is most effective method
to be used by practitioner.12
Reduced hamstring muscle flexibility has been
implicated in lumbar spine dysfunction, with a
number of studies showing a strong positive
correlation between decreased hamstring flexibility
and low back pain.13
METHOD
Participants:
The sample consisted of 30 volunteers, male and
female, with no history of musculoskeletal disease.
Their ages ranged from 20 to 40 years. Each volunteer
was randomly assigned to one of three independent
groups: a Muscle energy technique (PIR), PNF
stretching (Contract Relax) and control group Static
stretching in hamstring flexibility in chronic
nonspecific low back pain.
Variables
The Independent variables were muscle energy
technique and PNF stretching and conventional
physiotherapy for hamstring flexibility in chronic
nonspecific low back pain and the dependent variables
were pain and ROM.
Outcome measures
Primary outcome measures were pain (measured
using numeric pain rating scale) and hamstring
flexibility measured by universal goniometer.
Study Protocol
30 subjects of chronic nonspecific low back pain
were selected according to inclusion criteria and
allocated into group A, group B and group C. All the
patients in both the groups were pre-tested for pain
and hamstring flexibility. After pre-testing subjects in
group A were given muscle energy technique and
group B were given PNF stretching. Post-test
measurements were done after 4 weeks. The
treatments were given for five consecutive days a week
for total of four weeks.
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RESULTS
Group A is muscle energy technique, Group B is
PNF stretching and Group C is conventional
physiotherapy in static stretching. The analysis
revealed that there was statistically significant
difference between pre and post scores of NPRS and
goniometer in all groups. Group B is showing more
improvement than group A and C at p value < 0.05.
PAIN: The mean and standard deviation value of
pre NPRS of Group A was 5.1±0.875, Group B was
5.1.±0.875, and Group C was 5.1±0.875 respectively.
No significant difference was found among 3 groups
in terms of Pre NPRS. The mean and standard
deviation value of post NPRS of Group A was
2.1±0.737, Group B was 1.3±0.483, and Group C was
2.5±0.527 respectively. Here, significant difference was
found among 3 groups in terms of post NPRS after 4
weeks of intervention.
ROM: The mean and standard deviation value of
pre ROM of Group A was 121.6±4.467, Group B was
121±1.886, and Group C was 122.1±1.524 respectively.
No significant difference was found among 3 groups
in terms of Pre NPRS. The mean and standard
deviation value of post ROM of Group A was
131.5±2.415, Group B was 134.4±2.366, and Group C
was 130.9±2.961 respectively. Here, significant
difference was found among 3 groups in terms of post
ROM after 4 weeks of intervention.

Fig. 1. Mean, standard deviation of Pre-Post NPRS within Group
A, B and C.

The above graph shows pre test and post test scores
of NPRS within group-A, B & group C. Though there
is significant improvement of Pain in three groups. in
the between group comparison, there was significant
improvement of group A,B & group C. but significant
improvement was more in group B as compare to
group A and group C.
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Fig. 2. Mean, standard deviation of Pre-Post ROM within Group
A, B and C.

The above graph shows pre test and post test scores
of Knee extension range of motion within group-A, B
& group C. Though there is significant improvement
of Active knee extension ROM in three groups. in the
between group comparison, there was significant
improvement of group A,B & group C. but significant
improvement was more in group B as compare to
group A and group C.
DISCUSSION
In the present study the three groups had equal
number of subjects and show no significant difference
with respect to their age and gender distribution,
which could have altered the result of the study. There
is statistically significant improvement in three groups
but the group B has shown more significant
improvement in reducing pain and improving
flexibility as compared to the group A and group C
and the result of group A is more significant than group
C. Therefore after the data analysis the result of present
study did not support the null hypothesis and thus
alternate hypothesis was accepted.
The present study suggest that the gains achieved
by MET and PNF stretching might be explained by
autogenic inhibition defined by Ruch and Pattonis
inhibition mediated by afferent fibers from a stretched
muscle and acting motor neurons supplying the
stretched muscle. Houkand Henneman found that
golgi tendon organs(GTOs) are very sensitive to active
contraction of muscle. During the isometric contraction
with muscles in their lengthened range, a great amount
of tension is produced which may stimulate the GTOs
in the hamstring muscle, causing the muscle to reflexly
relax.
Muscle tightness is one of the limiting factors for
restricted range of motion and reduce flexibility of
joint. Hamstring muscles are more prone for tightness
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cause for musculoskeletal problems. This study was
designed to compare the effect of muscle energy
technique and PNF stretching on hamstring flexibility
in chronic nonspecific low back pain patient .
Nourbakhsh and Arab decrease hamstring
flexibility is a common finding in low back patient, if
hamstring flexibility is reduce with low back pain.
Improving hamstring flexibility in low back pain
patient may allow increase motion of the pelvis around
the hip during forward bending, reducing the stresses
on the posterior structures of the legs and spine and
decrease pain.14
Li et al,14 found a four weeks program of daily
hamstring stretching lead to an increase hamstring
flexibility. This present study that used to Muscle
Energy Technique , PNF and Static stretching to see
the effect of hamstring flexibility in chronic low back
pain pateint and this study will significantly
improvement in flexibility in all group. But PNF
stretching technique are more effective than the MET
and Static stretching.
MET and PNF stretching methods have been clearly
shown to bring about greater improvement in joint
ROM and muscle extensibility than passive, static
stretching, Both in short and long term conducted by
study by Sady et al, Wallin et15,16,17,18. The present study
also suggest that the muscle energy technique
emphasized on the relaxation of the contractile
component of the muscle while static stretching
focused on the non-contractile viscoelastic component.
Thus, our study demonstrated that the MET are the
more effective than the static stretching to improving
the flexibility of the muscle.
A comparison of the pre-test and post -test values
of the ROM by active knee extension test and NPRS
for the group shown that there was a significant
improvement of all the group after 4 week. Another
important observation is that there was a significant
improvement in pain and ROM of group B(PNF
stretching) as compare to the group A (MET) and
group C(static stretching).
The finding of our study suggested that there was
significant difference between muscle energy
technique and static stretching which concurs with
other study that have similar result. Gribble et al19
compare the effect of static and hold relax stretching
on hamstring muscle, drawing the influence that both
were equally effective in improving hamstring range
of motion in low back pain patient.
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In the present study the basis for PNF stretching is
theorized to be through neural inhibition of the muscle
group being stretched. The proposed neural inhibition
reduces reflex activity, which then promotes greater
relaxation and decreased resistance to stretch, and
hence greater range of movement (Hutton). However,
Magnusson et al. noted that paradoxically, some
studies have shown PNF techniques to be associated
with greater electromyography activity in the muscle
being stretched when compared to a static stretch. Still,
other research has found PNF techniques to promote
greater relaxation.20
This finding is indicating that it is possible to
significantly increase range of motion in people with
CLBP by use of a 4-week intensive PNF exercise
program. The positive effects of the present training
programs could be attributed to the nature of PNF
exercises, which are designed primarily to maximize
improvements in flexibility. Such exercises take
advantage of the body’s inhibitory reflexes to improve
muscle relaxation. This muscle relaxation allows a
greater stretch magnitude during stretch training,
which should result in superior gains in flexibility.
These results provided further support of previous
findings on the positive effects of PNF techniques on
hamstring flexibility7, Also supported my study the
effects of sustained stretch and proprioceptive
neuromuscular facilitation (PNF) stretch techniques on
hamstring muscle activation and knee extension range
of motion (ROM) in different athletic populations11.
Based on the results of this study, the muscle energy
technique, PNF stretching and static stretching are
effective methods in increase hamstring flexibility and
decrease pain in chronic nonspecific low back patient.
PNF stretching are more effective than the MET and
static stretching in increasing hamstring flexibility.
Limitations
A large sample size required to make the study
more reliable. Our study is limited to two outcome
measures other outcome measures can also be used.
Only pain and knee extension range of motion was
measured and analyzed. The another limiting factor
is that no functional scale is used in this study.
CONCLUSION
The result of this study indicates that muscle energy
technique, PNF stretching and static stretching
produce a significant improvement in pain and
hamstring flexibility. After a 4 week, The group are
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performing the MET, PNF and static stretching in
increase hamstring flexibility significantly. Therefore
it is concluded the MET, PNF and static stretching can
be use as an effective therapeutic maneuver for
decrease pain, improving ROM and increase flexibility
of tight hamstring in chronic low back patient.
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ABSTRACT
Objective: This study aims to establish test retest reliability of two minute walk test in elderly
population to assess functional capacity and secondary aim is to find out correlation between two
minute walk test and six minute walk test in elderly population.
Method: 50 healthy subjects aged 58-85 years were included in the study. The baseline cardiovascular
parameters were taken and the subjects were asked to perform the two minute walk test three times
with one week period between them done at a same time 1+ hour of 1st occasion. Post cardiovascular
parameters were measured immediately after completion of the test. The two minute walk distance
was recorded. Six minute walk test was performed once to correlate two minute walk test with six
minute walk test.
Results: 50 subjects of mean age 67.68±6.4(SD) completed study.ICC of the repeated two minute
walk tests was high (ICC=.942, p<0.05) Significant Correlation have been found between two minute
walk distance and six minute walk distance(r=.760,p<.05), heart rate, respiratory rate and rate of
perceived exertion were,(r=.693,p<.05), (r=.814,p<.05) and (r=.663,p<.05) respectively.
Conclusion: The two minute walk test has good test retest reliability in elderly population and two
minute walk test has shown significant correlation between two minute walk test and six minute
walk test.
Keywords: 2MWT; Test Retest Reliability; Elderly

INTRODUCTION
Walk tests have gained important in clinical
practice and research since past few years. Walk tests
are useful for measuring functional capacity,
monitoring effectiveness of treatment and establishing
prognosis.1
Aging involves gradual progressive and
spontaneous deterioration of most physiological
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functions. The ageing process is of course a biological
reality which has its own dynamic, and largely beyond
the human control.2All the physiological changes that
occur during the aging process, the most important
with regard to quality of life and functional
independence are decline in muscle strength and in
aerobic capacity, indexed as peak oxygen
consumption.3
Functional capacity refers to the capacity to respond
to an exercise stimulus, maintain the physiological
adjustment necessary to sustain aerobic exercise from
a period of time, and then recover appropriately from
that stimulus on cessation of exercise. 4 Although
Progressive incremental tests are gold standard for
the measurement of exercise capacity, which is
outcome measurement for treatment and
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rehabilitation. But these technically intense and
relatively expensive measures are questionable benefit
when predicting physical functioning for daily living
in frail elderly, with severe cardiac or pulmonary
disease, as they become exhausted after only a few
minutes of conventional maximum exercise testing and
exercise capacity may be underestimated.5
Although maximal testing provide a more accurate
assessment of aerobic capacity, sub maximal testing
may be desirable in several situations. These include
pre-discharge testing after myocardial infarction,
assessment of frail elderly subjects unaccustomed to
vigorous exercise and field testing of large number of
subjects.6
Walk Test is significant tool in screening,
management and prognostication of Pulmonary and
Cardiovascular diseases.1 Walking tests are considered
more reliable than other performance based measure
in elderly such as timed chair stand and weight lifting.7
Butland et al proposed two minute walk test in
1982.8 Two minute walk test is based on same concept
as six minute walk test and is less time consuming than
six minute walk test.9 Walk test is simple, practical,
quick and easy to administer.5
Reliability is the stability of the measuring
instrument that is, a reliable instrument will obtain the
same results with repeated administration of the rest.
Test retest reliability is used to establish that an
instrument is capable of measuring a variable with
consistency. In a test retest study, one sample of
individuals is subjected to the identical test on two
separate occasions, keeping all testing condition as
constant as possible.10
Studies have been done with two minute walk test
with older adults to examine function and with other
population like asthma, chronic obstructive pulmonary
disease, amputation and cystic fibrosis.5,11,12,13 No study
have been done to establish Test retest reliability of
two minute walk test in elderly population. So this
study is an attempt to establish the reliability of two
minute walk test in elderly population.
Study done by Kervio et al of reliability and
intensity of six minute walk test in healthy elderly
subjects, it states that the intensity of the 6-MWT
corresponded to 79.6 +/- 4.5% of the VO2max, 85.8 +/
- 2.5% of the HRmax of maximal exercise testing.
Therefore considering this, secondary aim of the study
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is to correlate two minute walk test with six minute
walk test.14
So, purpose of the study is to investigate the testretest reliability of two minute walk test in elderly
population to assess functional capacity in Indian
population
METHODOLOGY
Study design: Correlational study.
Source of data: Healthy individuals of age group
58-85 years were taken from the societies and old age
homes of Gujarat population.
Sample size: Total 50 healthy subjects took part in
study.
Sampling procedure: Healthy subjects between age
group of 58-85 years were purposively selected.
Criteria for selection: Subjects were included in the
study based on following criteria.
Inclusion criteria
1. BMI < 30
2. Age between 58 to 85 years, both male and females
included.
Exclusion criteria
1. Cardiovascular insufficiency.
[unstable angina, myocardial infarction,
uncontrolled hypertension]
2. Recent illness including Upper respiratory tract
infection.
3. Presence of any factor that limit the walk test.
[Impaired cognition function, neuromuscular
disease, claudication, severe musculo-skeletal
problems affecting lower extremity or spine]
Outcome measure
1. Two minute walk distance
2. Heart rate
3. Respiratory rate
4. Borg scale of exertion.
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Location: The two minute walk test (2MWT) and
six minute walk test were performed indoors, along a
long, flat, straight corridor with a hard surface. The
walking course was kept 30 m in length. The length of
the corridor was marked every 3 m.

•

The subjects were positioned at the starting line.
As soon as the subjects started to walk, the timer
and lap counter were started.

•

After completion of two minutes, the subjects were
asked to stop and the spot where the subject
stopped was marked by placing a bright tape on
the floor.

•

Post-test: the cardiovascular and respiratory
responses (Heart Rate, and respiratory rate) were
measured immediately after the completion and
after of the test.

•

The numbers of laps from the counter (or tick
marks on the worksheet) were recorded.

•

The distance covered was recorded. The total
distance walked was calculated, and recorded on
the worksheet.

•

All the readings were taken and cumulated for
analyses of data.

Procedure
•

•

Subjects were informed to avoid caffeine, alcohol
and consumption of heavy meal for at least 2 hrs
prior to testing and strenuous physical exercise in
the previous 24 hrs.
Anthropometric and demographic data was
collected.
[gender, age, height, weight, BMI]

•

Borg scale of perceived exertion was explained to
the subject before the walk test and asked to rate
the perceived exertion after walk test.

•

Two minute walk test was repeated three times,
each session with one week apart in order to assess
reliability

•

As administration of two minute walk test is
similar as six minute walk test, the subjects
underwent the two minute walk test in accordance
to American Thoracic Society (ATS) guidelines.

Instructions to the subjects: (as per ATS guidelines)
“The objective of this test is to walk as far as possible
for two minutes. You will probably get out of breath
or become exhausted. You are permitted to slow down,
stop, and rest as necessary. You may lean against the
wall while resting, but resume walking as soon as you
are able to. You will be walking back and forth around
the cones. You should pivot briskly around the cones
and continue back the other way without hesitation. I
am going to use this counter to keep track of the
number of laps you complete. I will click it each time
you turn around at this starting line.
Remember that the aim is to walk AS FAR AS
POSSIBLE for two minutes, but don’t run or jog.”

RESULTS
Baseline characteristics of the subjects like age,
height, weight and BMI are presented in the Table-1
as mean, minimum, maximum, and standard
deviation values.
The mean distance of first, second repeatation of
two minute walk test ( 1st 2MWT,2nd 2MWT) and third
repitation of Two minute walk test (3rd2MWT ) shown
in Table- 2.
The intraclass correlation coefficient for repeated
measurements of the 2 MWTs are shown in Table -3.
It shows good test retest reliability of 2 MWT.
Correlation between the two minute walk test and
different measures of six minute walk test (heart rate,
respiratory rate and rate of perceived exertion) are
shown in Table- 4. It shows significant correlation
found between the 2 MWD and 6MWD, heart rate,
respiratory rate and rate of perceived exertion
respectively.(p<0.05).

Table 1: Normative data of baseline characteristics:
Number

Minimum

Maximum

Mean

Std. Deviation

Age (yrs)

50

58.00

85.00

67.68

6.41

Height (cm)

50

152.00

182.88

165.81

8.38

Weight

50

43.00

87.00

65.17

9.88

BMI (kg/cm2)

50

15.30

28.90

23.72

3.22
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Table 2: Mean distance of three trials of two minute walk test
N

Minimum

Maximum

Mean

FIRST 2 MWD

50

62.90

180.00

100.9920

Std. Deviation
30.15480

SECOND 2 MWD

50

69.23

210.45

106.0900

35.41991

THIRD 2MWD

50

69.23

210.45

106.2438

34.59263

F-VALUE

SIG.

Table 3: The intraclass correlation of the Two minute walk tests
MEASURE

ICC VALUE

95% CI
Lower Bound

Upper Bound

SINGLE RATER

.942

.9096

.9646

49.74

.000

AVERAGE OF RATERS*

.979

.9679

.9878

49.74

.000

Table 4: Correlation between different measures of 2 MWT and 6 MWT :
Variables

Correlation coefficient (r)

Significance(p)

2MWD-6MWD

.769

.000

Heart Rate (2MWT- 6MWT)

.693

.000

Respiratory Rate(2MWT-6MWT)

814

.000

Rate Perceived Exertion.(2MWT-6MWT)

.663

.000

DISCUSSION
Aging involves gradual progressive and
spontaneous deterioration of most physiological
functions.2 A decline in physical activity contributes
to age related decline in aerobic power.15 Fucntional
decline in older adults is related to physiological, to
both aging and lifestyle related risk factors.16
Submaximal exercise tests are used in older people
as they provide information regarding an individual’s
functional capacity and endurance.4 Timed walk tests
are widely used to evaluate functional exercise
performance, as it is one of the most natural human
activities and does not require complex tests
equipments.16
Two minute walk test measures the distance that a
patient can quickly walk on a flat, hard surface in a
period of 2 minutes (the 2MWD). Two minute walk
test is important tool for screening, responsiveness of
treatment and assess prognosis of pulmonary and
cardiac diasease.5 Submaximal exercise testing can
provide a basis for prescribing activity and exercise
that is both therapeutic and safe for older people.4
Studies have been done of 2 MWT diseased
population like asthma, chronic obstructive pulmonary
disease, amputation and cystic fibrosis.5,11,12,13 Testretest reliability of two minute walk test is not done
in geriatric population. 2 MWT is administrated easily
in very older people as they may find difficulty in
performing 6 MWT. So, this study attempts to establish
test retest reliability of 2 MWT in elderly population
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to assess functional capacity. So, this study examined
the test retest reliability of the 2 MWT to assess
functional capacity in elder people.
In this study 2 MWT was repeated on the subjects
thrice with one week gap between each tests. Rater
was blinded from results of the previous studies. Retest
was done at a same time +1 hour of 1st occasion by the
same rater. Both the test and retest were done mostly
in evening time. To find the co-relation between 1st test,
2nd test and 3rd test score of 2 MWTs, Intra class
Correlation Coefficient (ICC) was used in this study.
The results of the present study showed that test retest
scores of 2 MWTs are closely related with each other.
The high test-retest reliability (ICC= 0.942) was found
in this study. The mean distance for first 2 MWT is
100.99 ±30.15m and 106.09± 35.41, 106.24± 34.59 for
second and third 2 MWT respectively.
Study done by Amy S Y Leung et al, in which there
is high correlation between three trials of two minute
walk test, (r =.99) for 2 MWD were in chronic
obstructive pulmonary disease patients.5.
Dina Brooks et al found ICC value (r=.90-.96) for
reliability of two minute walk test in people with
transtibial amputation, each subject has performed 2
MWTs. The results of this study shows high
correlation.11
Apart from the reliability the secondary objective
was to know correlation between two minute walk test
and six minute walk test. Significant correlation was
found between the 2 MWTs and 6 MWT, heart rate,
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respiratory rate and rate of perceived exertion. The
strong correlation was found between the 2 MWD and
6 MWD (r=.760) and p <.05.Correlation between heart
rate of 2MWT and 6 MWT is moderate (r=.693) and
p<.05 and high Correlation between respiratory rate
and moderate correlation for rate of perceived exertion
as (r=.814) and (r=.663) with significance of p<.05 are
obtain respectively for 2MWTs and 6 MWT.
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An Experimental Study to Compare the effectiveness of
NMES vs EMG Biofeedback in the Early Phases of
Rehabilitation Following ACL Reconstruction
Alpa J Dhanani
Assistant Professor, Shree Swaminarayan Physiotherapy College, Kadodara Char Rasta, Surat, Gujarat
ABSTRACT
Objective: To compare the effectiveness of NMES Vs EMG biofeedback along with conventional
physical therapy in the recovery of quadriceps femoris muscle strength and knee range of motion in
the early phases of rehabilitation following ACL reconstruction.
Design: A Quasi Experimental study.
Method: In a 6-week intervention study, 30 patients following ACL reconstruction were studied.
They were divided in two Groups by convenient sampling for Group A (n = 15) NMES along with
conventional physical therapy was given; for Group B (n= 15) EMG biofeedback along with
conventional physical therapy was applied. The treatment protocol consisted of 2 session / day /5
days/week for 6 weeks. Data was collected and analysed using SPSS16.0 by Wilcoxon Signed Rank
Test, Mann-Whitney-U test and T-test.
Results: A significant improvement in the strength of quadriceps femoris muscle strength (p< 0.05),
and increase in the active knee extension ROM (p <0.05) between pre & post treatment stages in both
groups were found.
Conclusion: Using NMES along with conventional physical therapy and EMG biofeedback along
with conventional physical therapy evidenced a significantly greater improvement in isometric
quadriceps femoris muscle strength and active knee extension ROM in both the groups in early
phases of rehabilitation following ACL reconstruction, with no statistically significant difference
between the two experimental groups.
Keywords: ACL Reconstruction, Quadriceps Strength, Knee ROM, NMES, EMG Biofeedback

INTRODUCTION
The ACL (Anterior cruciate ligament) is one of the
most commonly injured ligaments of the knee. The
incidence of ACL injuries is currently estimated at
approximately 200,000 annually, with 100,000 ACL
reconstructions performed each year.1
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Acute ACL injuries can be classified by the degree
of damage to the ACL (partial or complete
disruption). 2 Anterior cruciate ligament (ACL)
reconstruction is a common procedure to allow
patients to return to their for-mer active lifestyle.3
In the 1980s, arthroscopic techniques led to intraarticular reconstructions which allowed the use of
“accelerated” rehabilitation protocols that focused on
early motion.4 The quadriceps femoris muscles suffer
the greatest functional loss after ACL reconstruction
and are the focus of rehabilitation protocol.5
Two exercises commonly used by therapists to
strengthen this muscle group are the quadriceps
femoris muscle setting (QS) exercise and the straight-
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leg raising (SLR) exercise. Both of these exercises are
designed to facilitate quadriceps femoris muscle
performance without imposing damaging stress on the
graft site and suture line.5

Several authors have suggested that the
biofeedback may be a valuable augmentor of receptor
feedback from the knee musculature during
quadriceps femoris muscle exercises.15

As several clinicians have noted, however, patients
often have considerable difficulty executing an
effective QS exercise contraction following knee
surgery, contracting primarily the hip musculature
and neglecting to contract the knee extensors.6

In 2008, The Association for Applied
Psychophysiology and Biofeedback (AAPB), defined
“Biofeedback is a process that enables an individual
to learn how to change physiological activity for the
purposes of improving health and performance.
Precise instruments measure physiological activity
such as brainwaves, heart function, breathing, muscle
activity, and skin temperature. These instruments
rapidly and accurately ‘feedback’ information to the
user. The presentation of this information - often in
conjunction with changes in thinking, emotions, and
behavior - supports desired physiological changes.
Over time, these changes can endure without
continued use of an instrument.16"

In an effort to maximize a patient’s effort to contract
the quadriceps femoris muscle and enhance the rate
of force production, clinicians may choose to augment
the exercise with a training modality that facilitates
higher levels of motor unit activity and more complete
contractions during exercise. Because force
development is a result of both neural and muscular
elements, the training method should facilitate both.7
Neuromuscular electrical stimulation (NMES) has
been recommended as an adjunct treatment for
strengthening the quadriceps femoris muscle
following anterior cruciate ligament reconstruction
(ACLR).8
NMES is the application of electrical current to elicit
known
as
muscle
contraction 9, also
electromyostimulation,10 is widely used to delay or
prevent the atrophy associated with disuse of the
quadriceps femoris muscles, 11 and also targeted
directly at improving strength and minimizing
at-rophy.12
Wigerstad Lossing I et al in a study, compared the
effect of electrical muscle stimulation combined with
voluntary muscle contractions with a program only
with voluntary muscle contractions after anterior
cruciate ligament reconstruction, had concluded that
a significantly larger improvement in the knee
extension isometric muscle strength.13
Anthony Delito et al, in their study, shows
statistically significant results when simultaneous
contraction of thigh muscles is prescribed during an
early phase of postoperative rehabilitation following
ACL reconstruction.14
Postoperatively, although pain and oedema are
certainly factors, may result in diminished control and
use of the quadriceps femoris muscles during
rehabilitative exercises and, consequently, a limited
rate of return to normal muscle function.5
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The principle of EMG (electromyography)
Biofeedback is based on converting myoelectrical
signals sensed from muscles by surface electrodes to
auditory and/or visual signals.17
Several studies have compared biofeedbackfacilitated quadriceps femoris muscle exercise with
exercise alone in healthy individuals and in patients
following knee surgery and have demonstrated greater
peak torque, greater EMG output, an increased rate of
knee extension recovery, and an increased rate of peak
torque recovery with the use of biofeedback.7
Muzafir et al, in their study shows each treatment
modality may be effective in strengthening quadriceps
femoris muscles contraction force, but EMG
biofeedback may be superior to the traditional
treatment modalities in enhancing muscle electricity
activity.18
This effort of mine is to compare NMES and EMG
biofeedback along with conventional physical therapy
in patients following ACL reconstruction and
determine the better of these to yield best results and
greater benefits for the population.
MATERIALS AND METHODOLOGY
Study duration: 1 year (During the period December 2010 to November 2011)
Study setting: Out Patient Department of C.U.Shah
Physiotherapy College Surendranagar, Gujarat.
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Study population: Subjects following ACL
Reconstruction who fulfills the selection criteria.
Sample size: A Total Number of 30 Patients with a
maximum of 15 patients allotted to each Group (Group
A: 15 Patients, Group B: 15 Patients).
Sample design: Convenience sampling.
Selection Criteria
Inclusion Criteria
Age: 16-36 year5

•

Unilalateral involvement.

•

ACL that required arthroscopic reconstruction
using a bone patellar tendon bone autograft
procedure.7
Patients willing to take part in the study by signing
a written informed consent.

Exclusion Criteria
•

ACL that required arthroscopic reconstruction
using hamstring tendon autograft or Quadriceps
tendon autograft or allograft.

•

ACL that required arthroscopic reconstruction
along with menisci or collateral ligament repair.

•

Patients who have received preoperative
conventional physical therapy.

•

Patients who come 48 hours after surgery.

•

Dermatological conditions (e.g. eczema,
dermatitis).9

•

Allergy to the electrode or contact material
(tape / gel)9

•

Patients with insufficient audition and reception
to hear and comprehend simple directions or are
unable to respond to the instructions of the
therapist.9

•

Patients with Impaired sensations, cold
intolerance/hypersensitivity.19

•

Patients with neurological disorders.9

•

patients with any associated fractures, dislocations
of the ipsilateral lower limb and/or the presence
of metal implants.9
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EMG biofeedback unit and its accessories.(Intellect
Advanced - Chattanooga group).

•

NMES unit and its accessories. (Intellect Advanced
- Chattanooga group).

•

Baseline hydraulic Hand- held dynamometer.

•

Universal goniometer.

Outcome Measures

•

•

Tools

116

•

Isometric strength of quadriceps femoris muscle.

•

Active knee extension ROM.

Sampling Procedure
All patients following ACL reconstruction were
identified by convenience sampling technique. The
procedure was clearly explained to all the patients and
their consent was obtained.
Randomization into groups was achieved through
odd/even assignment: the first patient was assigned
to Group A, the second patient was assigned to Group
B, the third patient was assigned to Group A, the fourth
patient was assigned to Group B, and so forth through
the 29th being assigned to Group A and the 30th patient
being assigned to Group B.
DATA COLLECTION
All the subjects completed a detailed Orthopaedic
assessment. The assessment obtained information
about demographic details, medical history, surgical
history, investigation reports and range of motion and
muscle strength of the patients. Subjects who fulfilled
the selection criteria were informed about the study
and requested to sign written informed consent forms.
Experiments were conducted on 15 patients in
Group A and 15 patients in Group B. Group A and
Group B patients were treated with NMES along with
conventional physical therapy and EMG biofeedback
along with conventional physical therapy respectively.
Each patient was evaluated prior to the first session,
after every week of treatment and after the last session,
concerning the following aspects:
Muscle Strength
Isometric quadriceps femoris muscle strength testing
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Isometric quadriceps strength was measured
bilaterally, using a baseline hydraulic hand-held
dynamometer. Subjects sat upright on the examination
table with the hips flexed at 90 degrees and knees
flexed at approximately 60 degrees. 20, 21
ROM
Active knee extension ROM
The active knee extension range of motion of the
affected knee was measured with a universal doublearmed goniometer with the patients in high sitting
position with hip and knee in approximately 90 degree
flexion. The supine lying position was not used, to
avoid knee flexion beyond 90 degrees.22

Waveform: Symmetrical biphasic

•

Frequency: 50 pulse per second

•

Intensity: MTL (maximum tolerated level)

•

Duty cycle: 10 second on/10 second off

•

Ramp: 2 second

•

Phase duration: 300 microseconds

•

Treatment time: 10 minutes

GROUP B
Group B was treated with EMG biofeedback along
with QS and SLR exercises.

Treatment Protocol

Electrode placement: In preparation for the
electrode placement, the skin just proximal to the
patella was scrubbed with a spirit pad.9

During the first postoperative session, patients in
both groups were reviewed and subjectively evaluated
on QS and SLR performance and then they were
instructed to perform of these exercises in conjunction
with the device they had been assigned.

Two dura-stick 6 cm round self adhesive electrodes
were used over the belly of quadriceps femoris muscle
and ground electrode was placed in between the active
and reference electrodes.9

GROUP A

After electrodes were affixed and a baseline activity
level was determined. The initial selection of threshold
value was different for each patient (because of
individual differences in amount of subcutaneous
tissue, edema, and ability to contract the quadriceps
femoris muscle) and was set so that the patient has to
contract primarily the knee extensors and exert
maximally to reach the threshold. The patients were
instructed to contract the quadriceps femoris muscle
to their EMG threshold level, to maintain the audible
signal for 10 seconds on, and to rest for 10 seconds
off.

Group A was treated with NMES along with QS
and SLR exercises.
Electrode placement: In preparation for the
electrode placement, the skin just proximal to the
patella was scrubbed with a spirit pad.9
Two dura-stick 6 cm round self adhesive electrodes
were used over the belly of quadriceps femoris
muscle.9, 23
NMES parameters were set: 24
•

•

Type of stimulator: constant voltage

Statistical Evaluation
Table 1: Inter group comparison of post test scores.
Group A
Mean
Isometric quadriceps
femoris muscle strength

27.83

Group B
Mean

SD

±2.160

27.77

±2.412

Group A

Active knee ex
tension ROM
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t value

SD

Group B

Mann
Whitney U

Mean

SD

Mean

SD

2

±1.927

2.40

±2.028

99.500
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.080

p values
.937

z value

-.558

p values

.577
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RESULTS
The analysis of demographic data did not evidence
statistically significant difference between groups.
The inter group comparison of pre test scores shows
The p value is > 0.05 indicates there is statistically no
significant difference between the pre test scores.
Hence it proves that the groups are homogenous.
The intra group comparison of pre and post test
scores of isometric quadriceps femoris muscle strength
and active knee extension ROM within Group A,
where the p value is < 0.05. A statistically significant
difference was found after treatment.
The intra group comparison of pre and post test
scores of isometric quadriceps femoris muscle strength
and active knee extension ROM within Group B, where
the p value is < 0.05. A statistically significant
difference was found after treatment.
The inter group comparison of post test scores of
quadriceps femoris muscle strength and active knee
extension ROM between group A and group B. The P
value being >0.05, a statistically significant difference
was not found for the quadriceps femoris muscle
strength and active knee extension ROM between
group A and group B. Thus, it shows that both the
interventions are equally effective in the early phases
of rehabilitation after ACL reconstruction in improving
quadriceps femoris muscle strength and active knee
extension ROM.
DISCUSSION
The results found in this study disclosed that after
a six week treatment programme, both the groups
attained a significant improvement in the strength of
quadriceps femoris muscles and active knee extension
ROM.

treatment stage in comparison to the pretreatment
stage.
Though both NMES and EMG biofeedback along
with conventional physical therapy improved the
quadriceps femoris muscle strength and active knee
extension ROM, by comparing the post treatment
variables in both experimental groups. There was no
statistically significant difference in improvement in
the active knee extension ROM (p=0.577), or in
quadriceps femoris muscle strength (p=0.937) between
the Groups A and B.
CONCLUSION
In the experimental conditions used in this study,
using NMES along with conventional physical therapy
and EMG biofeedback along with conventional
physical therapy evidenced a significantly greater
improvement in isometric quadriceps femoris muscle
strength and active knee extension ROM in both the
groups in early phases of rehabilitation following ACL
reconstruction, with no statistically significant
difference between the two experimental groups.
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ABSTRACT
Aim: To assess internal consistency of questionnaire titled "Knowledge of Antenatal Care
Questionnaire."
Method: A questionnaire to assess knowledge of pregnant women about the antenatal period was
developed. It was administered to 30 women as a pilot to elicit answers in order to assess the internal
consistency of the questions. The questionnaire was divided into two sections and Cronbach's alpha
was calculated for the same.
Results: The internal consistency of the two sections was 0.557 and 0.5918 respectively, which denotes
a fair internal consistency.
Conclusion: Further revision to improve the questionnaire is required.
Clinical Implication: The questionnaire aims to find out how much information a pregnant woman
has about her pregnant state and about the perceptions a woman has about the care which she is
supposed to take in this period. Educating the woman and her family about the care which needs to
be taken in the antenatal period can potentially reduce maternal and infant mortality.
Keywords: Antenatal Care Knowledge, Questionnaire, Internal Consistency

INTRODUCTION
One of the important stages of a woman’s life is
pregnancy, which asserts her ability to reproduce and
carry new life inside her. As a woman progresses
through pregnancy, each month and trimester present
with a variety of changes, which need to be assessed,
evaluated and documented at that particular point in
time(1). Each trimester is characterized by its own set
of changes, complaints and disorders(1). Furthermore,
each woman presents with a different and unique set
of demands and requirements. In the nine months of
pregnancy, the changes a woman undergoes can many
a times overwhelm her, causing stress and fatigue to
her (2,3,4). With physical and physiological changes
dominating this period, the woman can face potentially
life threatening disorders. These are scenarios where
it becomes necessary to educate the woman about the
changes she is undergoing, the different measures
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which she might need to take for a safe delivery and
also the need to be educated about the complications
or potential problems that she might face in her
pregnancy or in her delivery. In an absence of the
ability to identify and recognize potential danger signs,
preventable and treatable conditions, like gestational
diabetes, hypertension, can have severe repercussions
on the to-be-mother’s health(5).
The need for imparting health education to women
of reproductive age has been identified in different
regions of India as well as the world(6,7,8,9,10). Though,
research has been directed more towards assessing
utilization of antenatal care in these studiess(8,9,10), the
undercurrent running throughout is the need to
disseminate information about the antenatal period,
the changes occurring in it and the importance of
understanding these changes in order to improve and
increase the antenatal care utilization.
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Indian authors like Manju Sharma (6) , Prabin
Kumar(7) have emphatically documented the need for
imparting health care education to the pregnant or
reproductive age woman. However, in the absence of
an adequate knowledge of how much information
these women already have about antenatal care, it
becomes difficult for the primary contact health care
deliverers to impart any education on this subject.
This study was hence undertaken to identify
questions which need to be asked to a pregnant woman
in order to find her knowledge of antenatal care and
assess their internal consistency in order to revise the
questions further.
METHOD
Focus topics about antenatal care were identified.
These were transformed into questions, with subquestions for each topic, attempting to find the
knowledge, awareness and practices of the pregnant
woman. This questionnaire was revised when a peer
review felt that it was too long (approximately 45
questions had been formed). The second edition of the
questionnaire was administered to 5 women to assess
if the appropriate responses were being received. On
receiving answers to these questions, it was felt that
the questions were being misunderstood and were not
able to elicit the awareness or knowledge aspects of
the questions. Thus, a third revision was performed.
This was administered to 30 women and included
separate columns for the woman to enlist reasons for
her response to the questions. As the questionnaire
had been developed in English, pregnant women who
understood and could respond in English were asked
to answer it.
Most of the questions were based upon a Likertlike response, with a few requiring “Yes/No” answers.
3 open ended questions were incorporated into the
questionnaire, which dealt with the woman’s
perception of who should deliver her baby and where
she would prefer to deliver. Also, she was asked if she
wished to know more about the pregnant state.
RESULTS AND ANALYSIS
For analysis purposes, the questionnaire was
divided into two parts, questions 2 through 10 and
questions 11 through 16 were clubbed together.
Scoring for these questions was based on which option
was chosen by the woman. For the first group of
questions, if the option “Important” was chosen, a
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score of 1 was given; the other options received a score
of 0. The scores were added up and these were used
for analysis. For the second group of questions, if the
option “Agree” was chosen, a score of 1 was given
while the other options received a score of 0. Again
the scores were added up for data analysis.
Microsoft Excel was used to calculate the
Cronbach’s Alpha value of the questions asked. For
questions discussing importance, the alpha value of
the combined score of the 9 questions was 0.557
denoting a fair internal consistency. For the 6 questions
discussing agreement, the alpha value of the combined
scores was 0.5918, again denoting a fair internal
consistency.
The reasons for the responses were documented
but have not been considered in the present study.
DISCUSSION
The alpha values describe the internal consistency
of a questionnaire, that is, how each question is relating
to the other in the questionnaire and points out
redundancies if required. Having a very high alpha
value, though good, can also mean that there are
redundant questions being asked. Conversely a very
low alpha value shows that the questions do not have
any relation to each other and are eliciting answers
which might not be of any help to the surveyor. Thus,
having alpha values in either range requires a drastic
revision of the questionnaire. Having an alpha between
0.6 and 0.8 is considered a good value as it denotes a
good chance that questions being asked are eliciting
answers appropriately and that questions are not being
repeated (11) . This study showed a fair internal
consistency with alpha values being 0.557 and 0.5918
respectively for two different question groups. This
denotes that the questionnaire needs to be analysed to
identify lacunae in language to avoid possible
misinterpretations of the questions and also to identify
redundant questions if any. Also, it was felt that a few
topics like breast feeding, foetal movements need to
be added to the questionnaire.
Though the preparation of such a questionnaire
may in itself seem redundant, in a busy outpatient
department, many a times, the health care professional
may not be able to correctly identify a woman’s
knowledge and hence, will find it difficult to provide
appropriate answers to the woman or her family.
Having a baseline awareness of the knowledge which
the woman has might help the health care professional

6/12/2015, 5:52 PM

122 Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3

to customize answers in order to explain the different
stages of pregnancy and concomitant changes,
problems and complications adequately to her.
Though age of marriage in India is 18, the girl might
not have had appropriate access to health care
information or might not understand the material she
has at hand. Such a lack of information can be
potentially harmful to her, more so if she is not able to
identify warning signs like elevated blood pressure,
oedema or elevated blood sugar levels especially in
the latter stages of pregnancy. Knowledge of these
conditions can help reduce maternal and infant
mortality further(12,13), along with helping the health
care delivery system in providing better and more
effective care.

5.
6.

7.

8.

CONCLUSION
Further revisions of the questionnaire need to be
done prior to reassessing it for validity and internal
consistency.
Clinical Implication: This questionnaire can be used
to assess the baseline knowledge available to a
pregnant woman with a view to improve or add upon
it as required by the woman.
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ABSTRACT
Purpose: To find out the comparison in pain and range of motion in CTS with CBM and NTM.
Methodology: 30 subjects with CTS were recruited and conveniently allocated to NTM group (n=15)
and CBM group (n=15). Subjects in A group received NTM and B group received CBM technique.The
treatment period was 6 weeks for both groups. The outcome measure was Wrist Extension ROM and
NPRS.
Results: According to need of study test were applied and seen clinical improvement in pain and
ROM in CTS patients receiving NTM in comparison to NTM.
Conclusion: Greater improvement is seen in CTS patients who received NTM than CBM.
Keywords: CTS, NCV,NTM,CBM

INTRODUCTION
Carpal Tunnel Syndrome (CTS) is an idiopathic
median neuropathy at the carpal tunnel.CTS is the
most common peripheral neuropathy.Patients with
CTS experience numbness, tingling, or burning
sensations in the thumb and fingers, in particular the
index, middle fingers, and radials half of the ring
fingers, which are innervated by the median
nerve1.Compression of the median nerve as it runs
deep to the transverse carpal ligament causes atrophy
of the thenar eminence, weakness of the flexor pollicis
brevis, opponens pollicis, abductor pollicis brevis, as
well as sensory loss in the distribution of the median
nerve distal to the transverse carpal ligament.Lessspecific symptoms may include pain in the hands or
wrists and loss of grip strength.Numbness and
Corresponding author:
Hiral R Solanki
L-101, Orchid,parshwanath
Ahmedabad-382424, Gujarat
Mobile number: 9662516448
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paresthesia in the median nerve distribution are the
hallmark neuropathic symptoms of CTS.The Etiology
of CTS is unknown cause.CTS can be associated with
any condition that causes pressure on the median
nerve at the wrist.
Clinical assessment by history taking and physical
examination can support a diagnosis of CTS. Special
Tests such as Phalen’s maneuver 2,3 ,Electro
Physiological Testing4,Reverse Phalen’s test3 ,Carpal
compression test, Prayer Test are done to confirm
CTS6,7.
If history and physical examination suggest CTS,
patients will sometimes be tested electro diagnostically
with
nerve
conduction
studies
and
electromyography.When the median nerve is
compressed, as in CTS, it will conduct more slowly
than normal and more slowly than other nerves.Nerve
conduction studies are a sensitive measure of detecting
compression of the median nerve.
Generally accepted treatments, as described below,
may include Carpal bone mobilization8-10,Ultrasound11-
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,splinting or bracing14,15,steroid injection16-18,activity
modification19-29,Neural tissue mobilization30-35,Yoga3639
,medications40-43 and surgical release of the transverse
carpal ligament44-45.

Gujarat.Group A (n=15) subjects were given NTM and
Group B (n= 15) given CBM.

Neural Tissue Mobilization

Inclusion Criteria

Mechanism of Recovery Through Neural
Mobilisation,1)Circulation and nutrition occur
optimally through movement 2)Musculoskeletal tissue
changes ,dimension and exert mechanical forces on
neural structures 3)Minimize forces on adjacent neural
structures 4)Increase nerve tension and intraneural
pressure 5)Facilitate venous return 6)Disperse edema
7)Reduce pressure inside the perineurium 8)Limit
fibroblastic activity and minimize scar formation.

•

CTS patients older than 18-65 years.

•

Patients with Unilateral acute CTS.

•

Males and Females.

•

Clinical diagnosis consistent with neurodynamic
dysfunction.

•

Positive clinical tests (Phalen /Tinel’s test).

•

Positive upper limb tension test with median nerve
bias ULTT.

•

Positive electro diagnostic test

13

Carpal Bone mobilization
Joint mobilization is a type of passive movement
of a skeletal joint47-48.It is usually aimed at a ‘target’
synovial joint with the aim of achieving a therapeutic
effect.CBM is effective for CTS.1)Restore structures
within a joint to their normal position or pain-free
status so as to recover a full range painless movement
.2)Relieves pain Restoring neurodynamic to their ideal
state to provide an ideal environment of mobility
within which the nervous system can function
optimally.CBM (Maitland mobilization) may result in
alteration of the pressure in the nervous system and
subsequently to a dispersion of any existing intra
neural odema49.The aim of CBM is to loosen possible
post-traumatic adhesions between the scaphoid,
Trapezoid and Hamate joints and the median nerve,
which overlies these carpal bones.CBM restore
structures within a joint to their normal position or
pain-free status so as to recover a full range painless
movement, relieves pain, restoring neuro dynamics to
their ideal state to provide an ideal environment of
mobility within which the nervous system can function
optimally.According to Walsh (2005), joint
mobilizations can restore mobility and decrease
interfacing tissue adherence with the nerve.
MATERIALS AND METHODOLOGY
30 subjects of CTS were selected and divided into
2 group.A Quasi Experiment study with Convenient
sampling Subjects with acute CTS done in C.U.Shah
Physiotherapy College OPD, Surendranagar.
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Sampleing Criteria

Exclusion Criteria
•

Patients having known psycho-social problems.

•

Diabetes mellitus, herpes zoster, rheumatoid
arthritis.

•

Pregnancy, hyperthyroidism, known congenital
abnormality of the nervous system.

•

Cervical or thoracic spine origin of symptoms on
assessment.

•

Patients under medications for CTS.

Tools and Parameters 3
•

Numerical Rating Pain scale,3,25

•

Measurement of active range of movement –wrist
extension 3,26,27,42

Protocol 39,15,,47
Mobilization in above manner CBM in
Posterioanterior or anteroposterior direction Grade
II( A large amplitude movement performed with in a
resistance free part of the available range)3 repetation
15 ossiltion per day one session and Median nerve
neurodynamic test repeted 10 times in 3 sets with 3
seconds hold and 5 times a week.

6/12/2015, 5:52 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 125

DATA ANALYSIS
Comparison of pre and post intervention of Neural Tissue Mobilization for wrist extension values by Non Parametric
Wilcoxon Signed Ranks Test in Group A .
GROUP A

MEAN

S.D

MIN

MAX

Z VALUE

P VALUE

PRE

10.80

1.971

8

14

3.423

0.00

POST

63.87

4.984

55

69

Comparison of pre and post intervention of Maitland Mobilization for wrist extension values by Non Parametric
Wilcoxon Signed Ranks Test in Group B.
GROUP B

MEAN

S.D

MIN

MAX

Z VALUE

P VALUE

PRE

10.93

2.120

8

15

2.449

0.009

POST

11.33

2.193

8

16

Comparison of pre and post intervention of Neural Tissue Mobilization for NPRS values by Non Parametric Wilcoxon
Signed Ranks Test in Group A
GROUP A

MEAN

SD

MIN

MAX

Z VALUE

P VALUE

PRE

8.53

1.506

5

10

3.431

0.00

POST

1.80

0.941

0

3

Comparison of pre and post intervention of Maitland Mobilization for NPRS values by Non Parametric Wilcoxon
Signed Ranks Test in Group B.
GROUP B

MEAN

SD

MIN

MAX

Z VALUE

P VALUE

PRE

8.53

1.506

5

10

1.633

0.104

POST

8.27

1.223

6

10

Comparison of post values of Range Of motion and NPRS of Group A and B byMann-WhitneyU test.
Z value

P value

Wrist Extension

4.682

0.000

NPRS

4.717

0.000

Table shows comparison of post values of Range
of motion and NPRS scale of Group A and B by MannWhitney U test. The z value was for Wrist Extension
4.682 with p value =0.000, which was<0.001. The z
value was for NPRS scale 4.717 with p value =0.000,
which was<0.001.which suggests rejecting null
hypothesis and proved that there was statistically
significant increase in the improvement of Range of
Motion and NPRS in Group A (Neural tissue
Mobilization) as compared to Group B (Maitland
Mobilization).
RESULTS
Mean and SDwere found out to assess the
parameters.
All above tables which suggests rejecting null
hypothesis and proved that there was statistically
significant increase in the improvement of Range of
Motion and NPRS in Group A (NTM) as compared to
Group B (CBM).
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DISCUSSION
The nerve tissue can be injured or irritated by
elevated hydrostatic pressure, mechanical contact or
stretch. The action of elevated hydrostatic pressure and
mechanical contacted stress is occuring.
The use of electro-diagnostic testing taken as
inclusion criteria to strengthen the diagnosis of CTS.
Myer’s et al stated that, compression injury of a nerve
can lead to an increase of the intraneural fluid and
subsequent impairment of nutritional transport to the
nerve1(58). Lundborg and Ryedick (1989) stated that the
mechanical effect on nerve compression is depends up
on the magnitude of pressure and duration.
The Comparison of pre and post intervention
values of range of motion in Group A (Neural Tissue
Mobilization) showed the result in such a way that
the mean ± SD values before and after intervention of
Neural tissue Mobilization and measured by Range
Of Motion in Group A were 10.80 ±1.971 and
63.87±4.98 respectively. The “z value” was 3.432 with
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p value <0.001. This statistical data proved that
treatment with Neural Mobilization significantly
improve in Range Of Motion.

following carpal tunnel has effectiveness and no
conclusion can be drawn regarding the longer term
effects of Maitland Mobilization.

The Comparison of pre and post intervention
values of range of motion in Group A (NTM) showed
the result in such a way that the mean ± SD values
before and after intervention of NTM and measured
by NPRS in Group A were 8.53 ±1.506 and
1.80±0.941respectively. The “z value” was 3.431 with
p value <0.001. This statistical data proved that
treatment with NTM significantly reduction in NPRS
score.

There are no set rules for how long or how many
times a technique should be performed. This should
be dictated by the effects that the technique is having
on the patient’s symptoms both during and after its
performance.Duration of Treatment depends upon
patient’s response. The treatment protocol is purely
depend upon signs and symptoms based on severity,
irritability, and nature of disorder. For CTS posterior
anterior and anterioposter mobilization at intercarpal
is highly applicable. Although some statistically
significant results were obtained from this Quasi
experimental study but there is significant difference
in results of Neural Tissue Mobilization and CBM.
NTM having more benefit for CTS patients Rather
Than CBM When analyzing the results of ROM
between conditions visually it can be seen that for
ROM extension groups A & B. Both demonstrated
improvement but better improvement in Group A
Compare to Group B.

The reason behind improving in Wrist Range of
Motion and reduction in NPRS score patients with
NTM was due to improve axonal transport and by this
mechanism to improve nerve conduction (Butler &
Gifford 1989). By NTM the nerve may reduce the
pressure existing within the nerve and could therefore
result in an improvement of blood flow to the nerve.
Consequently, regeneration and healing of an injured
nerve may also occur (Butler 1991). Rozmaryn et al.
(1998) treated patients experiencing CTS with nerve
gliding exercises and report in 70.2% of patients good
or excellent results. The beneficial effects of these
exercises may include direct mobilization of the nerve,
facilitation of venous return, edema dispersal, decrease
of pressure inside the perineurium, and decrease of
carpal tunnel pressure.16–18
Review on Non-surgical treatment for CTS for
neurodynamic mobilization VS control group and
concluded neuro dynamic mobilization is more
effective than control with Secondary outcome
measures included. 1)Improvement in functional
status and/or health-related quality of life parameters
2) Improvement in objective physical examination
measures, such as grip, pinch strength, and sensory
perception.Improvement in neurophysiologic
parameters after three months after treatment. 4)
Clinical improvement at of follow-up.5) clinical
improvement at one year after treatment and no need
for surgical release of the flexor retinaculum during
followup.
Maitland (1991) suggested mobilizing of carpal
bone. Literature concerning the effects of joint
mobilization as applied by manual therapists is
however lacking and at present there is no specific
literature exploring the treatment of CTS.Other
prospective randomized study with 50 consecutive
patients and concluded that early mobilization
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When analyzing the results of Range of motion and
NPRS in GROUP A and GROUP B, there is Marked
improvement in Range of motion and reduction in
NPRS score in GROUP A compared to GROUP B. The
Maitland mobilization not effective means of treatment
for CTS the reason behind that could be CTS is purely
the condtion which is inflammation of nerve and to
relive the condition Neural Mobilzation can directly
targeting on nerve where as the Carpal Bone
Mobilization is Mobilization of Bone so it do not
directly affect the nerve.so more reduction in
symptoms is due to Neural tissue mobilization.
These treatment techniques should not be
considered as a tool for resolving all
neuromusculoskeletal conditions. They have though
a prominent place amongst the various manual
therapy techniques and they could be part of
comprehensive and evidence-based manual therapy
program.
O’Conner et al. concluded there were no significant
benefits to neural gliding, whereas Muller et al.
recommended neural gliding for the benefit of reduced
pain.Goodyear- Smith and Arroll concluded that there
was possible benefit in reduced rates of surgical
intervention with the use of neural gliding. In
evaluation of these three systematic reviews, we
identified that there were additional research studies
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that examined the efficacy of nerve gliding exercises
in the treatment of CTS that were not included in these
previous reviews.

with CTS. Hence, NTM was proved to be a better
treatment option for the patients with CTS than CBM.

•

Small sample size.

•

Home programe was not given
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•

Long Term Follow Up was not taken.

Conflicts of Interest:Nil

•

No Blinding

Fundings: By The Institute.

•

No Randomization

Ethical Clearance: It was Given by Commitee

•

Age group below 18 and above 65 years were
excluded

Limitations

Suggestions
•

Further Study to compare the effect of NTM with
Ultra sound, Yoga, Ergonomic Modification,
splinting or bracing, steroid injection, medications
and surgical release of the transverse carpal
ligament.

•

Further studies can be done with larger sample
size.

•

Future Studies can be conducted to prove the
efficacy of NTM for other compressive
Neuropathy,Cubital Tunnel Syndrome and
Sciatica..
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Quadriceps Femoris Strength Training: effect of
Neuromuscular Electrical Stimulation Vs Isometric
Exercise in Osteoarthritis of Knee
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ABSTRACT
Objective: To evaluate the effectiveness of the Neuromuscular Electrical stimulation as an add-on
therapy with maximum voluntary isometric contraction exercise on the quantitative changes of the
quadriceps strength, pain and functional outcomes in patients with osteoarthritis of knee.
Method: Fifty patients with Osteoarthritis of Knee (22 women and 28 men) were randomly divided
into experimental and control group (25 subjects in each group).
Experimental Group received the NMES guided isometric exercise for 5 days a week for 3 week,
whereas the control group received an isometric exercise along with sham NMES, without any
instruction regarding muscle recruitment. Maximum isometric quadriceps strength was assessed
with the electronic strain gauge. Pain and the functional status of the patients were measured through
visual analogue scale (VAS) and the reduced WOMAC scale.
Results: Maximum isometric quadriceps strength improved significantly at the end of 3 week,
compared with the pretreatment values in both the groups. On between group comparisons, the
maximum isometric quadriceps strength in NMES group, at the end of 3 week and after 2 week
follow-up i.e. on 5th week were significantly higher than those of control group (p<0.05). Significant
improvements were shown for both the VAS and reduced WOMAC in both groups (p<0.05).
Conclusion: The addition of Neuromuscular Electrical stimulation in maximum voluntary isometric
contraction exercise has been shown to produce greater gains in isometric quadriceps strength, thereby
reduce pain and improved function.
Keywords: Neuromuscular Electrical Stimulation, Isometric Exercise, Osteoarthritis Of Knee

INTRODUCTION
Osteoarthritis (OA) is the most common
rheumatological disease that causes physical
disability1. When symptoms of disease affect the knee,
as in 10% of all adults, it results in a limited ability to
use stairs, arise from a chair, stand comfortably, walk,
and complete activities of daily living (ADLs)2.Ettinger
et al3 reported that 50% to 71% of their sample with
knee OA had difficulty in ambulation and 44% to 67%
had difficulty in transferring. Pain in the affected joint
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is the most common symptom of OA and contributes
to significant declines in functional ability, including
getting up off the floor and going up and down stairs 4.
Risk factors for knee OA include age, female sex,
obesity, trauma, and quadriceps weakness. Among
these quadriceps weakness may be the most amenable
to treatment for the prevention of knee OA 5, 6, 7. In the
Bristol OA knee study, quadriceps weakness was
found to be the greatest single predictor of lower limb
functional limitation, exceeding that of knee pain5.
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It has been well established in cross-sectional
studies that individuals with symptomatic knee OA
have weaker quadriceps than do age-matched subjects
without knee OA8, 9. Treatment guidelines for OA of
the knee have considered exercise as an important nonpharmacological approach 10. A growing body of
evidence shows that exercise improves knee joint
function and decreases symptoms 11, 12, 13.
Neuromuscular Electrical stimulation is another
current method that has a place in the strengthening
of weak muscles14. A good number of studies advocate
the use of electrical muscle stimulation as an adjunct
to muscle strengthening exercises 15, 16, 17.
The results of this training intensity of maximum
voluntary isometric contraction during neuromuscular
electrical stimulation on the strength response of
quadriceps femoris muscle will guide the therapist
who design the treatment plan for strengthening and
improve their functional outcome.
The aim of this study was intended to evaluate the
effectiveness of the Neuromuscular Electrical
stimulation as an add-on therapy with maximum
voluntary isometric contraction standard exercise on
the quantitative changes of the quadriceps strength,
functional outcomes of the knee osteoarthritis and
pain.
METHODS AND MATERIALS
Subjects
Fifty patients with OA knee(22 women and
28 men) were included in the study. The criteria for
inclusion were: radiological evidence of primary
osteoarthritis with grade 2 on the Kellgren Lawrence
scale; both male and female patients; age between 4065 years; unilateral or bilateral involvement, in case of
bilateral involvement more symptomatic knee was
included. Subjects were excluded if they had any
deformity of knee, hip or back, soft tissue injury, any
central or peripheral nervous system involvement,
received steroids or intra articular injection within
previous three months, systemic inflammatory disease,
uncooperative patients and those who received
physiotherapy treatment in the past 6 months.

26. Shahnaz Hasan--129--.pmd

130

Study design
Pretest-posttest experimental group design was
selected for testing the hypothesis, where a baseline
reading was taken prior to the intervention, rest
measurements were taken at the end of 2nd week, 3rd
week and after two week follow-up i.e. at the end of
5th week. The outcome measure, selected for this study
were pain, knee function and quadriceps strength.
These variables were measured using VAS scale,
reduced WOMAC index and electronic strain gauge.
Procedure
The subjects were screened first according to
the inclusion and exclusion criteria. The Patients were
randomized to experimental (Group A) and control
(Group B) groups. An informed consent was obtained
from the patients.
Measurement of pain intensity
Pain intensity was assessed using a horizontal
visual analog scale. The subject was asked to mark
along the line to denote his level of pain. The distance
from mark 0 was calculated in cm and was recorded.
The readings were taken at baseline (before the
treatment) and marked as V0, at the end of 2nd week
marked as V2, at the end of 3rd week marked as V3 and
at the end of 5th week as V5.
Measurement of functional index
The functional status was assessed using reduced
WOMAC scale. The readings were taken at baseline
(before the treatment), at the end of 2nd week, at the
end of 3rd week and at the end of 5th week designated
as WOM0, WOM2, WOM3 and WOM5 respectively.
Measurement of isometric strength
The isometric strength of quadriceps femoris was
measured using an electronic strain gauge at baseline
recorded as STN0, at the end of 2nd week recorded as
STN2, at the end of 3rd week recorded as STN3 and at
the end of 5th week recorded as STN5.
During the testing subject was made to sit on the
quadriceps table with the knee joint in 60 degrees of
flexion. Thigh was stabilized with a belt; the shin pad
was adjusted at 5.1cm superior to the medial malleolus.
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The fulcrum of the lever arm was aligned with the most
inferior aspect of the lateral epicondyle of the femur.
Strain gauge was attached to the distal end of the
quadriceps table arm. Subject was given verbal
encouragement in order to motivate the subject to
attain maximum effort during the 5-second
contraction. Each test includes 3 consecutive 5-second
trials with 30-second rest between trials. The mean of
readings was used for the purpose of analysis.
Intervention
Experimental group received the NMES guided
isometric exercise. The other group received the
isometric exercise along with sham NMES, without
any instruction regarding muscle recruitment. Both the
group received paraffin wax bath (temperature 520 C)
for 20-minute prior to exercise.
NMES Training: NMES training was performed with
anEndomed 982, a two-channel neuromuscular
electrical stimulator provided for muscle stimulation.
The stimulator produced a frequency of 2500 Hz
delivered with AMF 50 HZ with 5 sec, time interval
and holding time 8 sec, ramp up and down 2 sec and
intensity will set according to the subject’s tolerance
and it will be given for 25 minutes.
Electrode placement: Pair of standard carbon rubber
electrodes in moistened sponge pads will be positioned
over the femoral nerve in the femoral triangle and
transversely over the quadriceps muscle motor point.
Motor points were identified as the area that produced
greatest visible muscle contraction when electrical
stimulation intensity will be applied. The electrodes
will securely fastened using Velcro straps.
Exercise procedure
Isometric quadriceps exercise: Patient was positioned
in supine lying. A roll of towel was put beneath the
knee. The patient was instructed to maximally activate
their thigh muscles in order to straighten their knee.
This exercise was of 3 sets of 10 repetitions each.

Terminal knee extension exercise: The knee extension
exercise was performed with the patient in a sitting
position with the knee flexed from 30 to 0 degrees.
The patient was instructed to maximally activate their
thigh muscles in order to straighten their knee. This
exercise was of 3 sets of 10 repetitions each.
Group B: Same set of exercise were given to Group B
also but the electrodes was placed away from the VMO
and Rectus femoris, and reference electrode was placed
below the tibial tuberosity. Here the patients did
exercises without any instruction to recruit VMO and
Rectus femoris muscle.
Statistical Analysis
Statistical analysis was done using STATA 11.0
Statistical Software. A paired t-test was used to
compare the changes in isometric quadriceps strength,
VAS and WOMAC in both the groups at baseline, 2nd
week, 3rd week and after two week follow up i.e. at 5th
week. A two sample t-test with equal variances used
to compare the changes in isometric quadriceps
strength, VAS and WOMAC in both between the
groups at baseline, 2nd week, 3rd week and after two
week follow up i.e. at 5th week.
A statically significant difference was defined as p less
than 0.05.
RESULTS
Isometric strength
The baseline reading STN0 for both the groups was
statistically significant (p=0.004). On comparing the
STN2 between two groups a significant difference was
obtained (p<0.001).On comparing at the end of
treatment session STN 3 between two groups a
significant difference was obtained (p<0.001) again
when comparing after two-week follow-up i.e. on 5th
week (STN 5 ) between two groups a significant
difference was obtained (p<0.001).

Table: 1.1Comparison of isometric quadriceps strength between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

T

P

STN0

9.23±1.66

7.90±1.50

2.96

0.004

STN2

11.68±1.85

8.87±1.73

5.53

0.000

STN3

12.66±1.90

9.47±1.91

5.90

0.000
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Pain Intensity
For both the groups the baseline value V0 was
statistically insignificant (p=0.209). The reading at 2nd
week (V2) found to be statistically insignificant between
groups (p=0.158). The reading at the end of treatment

session i.e. on 3rd week (V3) found to be statistically
significant between two groups (p<0.001). The final
readings after two-week follow-up i.e. at 5th week (V5)
were also found to be statistically significant between
two groups (p=0.014).

Table 1.2: Comparisonof VAS score between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

6.18±0.82

6.78±1.05

V2

3.92±0.98

V3

2.26±1.00

V5

1.64±0.94

V0

Functional index
For both the groups the baseline value WOM0 was
statistically insignificant (p=0.58). The readings at 2nd
week (WOM2) found to be statistically significant
between the groups (p<0.001). The reading at the end

Two sample t-test
with equal variances
T

P

2.241

0.029

4.28±0.77

1.43

0.158

3.3±0.75

4.15

.000

2.28±0.84

2.53

.014

of treatment session i.e. on 3rd week (WOM3) also found
to be statistically significant between two groups
(p<0.001). The final reading after 2-week follow-up i.e.
at 5th week (WOM5) was also found to be statistically
significant between two groups (p<0.001).

Table 1.3: Comparison of Reduced WOMAC score between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

WOM0

24.56±3.797

25.04±2.11

WOM2

15.88±4.10

20.04±3.67

3.77

0.000

WOM3

8.96±3.56

16.36±4.72

6.25

0.000

WOM5

6.32±3.15

14.36±5.13

6.66

0.000

DISCUSSION
The study was designed to determine the
efficacy of Neuromuscular Electrical stimulation with
maximum voluntary isometric contraction training on
the quantitative changes of the quadriceps strength,
functional outcomes of the knee osteoarthritis and
pain. The purpose of study was to assess the
effectiveness of NMES as an adjunct to strength
training of quadriceps muscle in order to increase
strength of quadriceps muscle and thereby reducing
pain and improving function.
The results of the study demonstrated that a
combination of Neuromuscular Electrical stimulation
with maximum voluntary isometric contraction
exercises brought greater gains in all outcome
measures, including isometric quadriceps strength,
pain intensity and functional disability. These effects
were largely gained during the 3 weeks of treatment
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Two sample t-test
with equal variances
T

P

0.552

0.583

period. Gained improvement was also maintained
over a period of 2-week follow-up i.e. at the end of 5th
week.
Isometric quadriceps strength
In support of the application of NMES to the
quadriceps femoris muscle, cabric et al. found
increased muscle fiber size and nuclear volume plus
type-II muscle heterochromatin and mitochondrial
fractions which might be expected to improve the
mitochondrial oxidative capacity and fatigue
resistance of the stimulated muscle as well as its force
generating capacity.18
Reduction in pain intensity and functional
disability
The findings are consistent with previous
investigators who have reported that exercise can
reduce pain and increase the functional abilities of OA
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patients. The Fitness Arthritis and Seniors Trial11
reported a modest 8% to 10% improvement in pain
and functioning scores as a result of 18 months of
aerobic or resistance exercise among their sample of
knee OA patients.

Conflict of Interest: I declare no conflict of interest.
This manuscript has not been published or considered
for publication by any other journal or elsewhere.

Further Deyleet al12. Falconer et al97 and Fisher et
al98 found same positive effects of exercise program
on pain and function. It is well documented in
literature that the impaired quadriceps strength found
to be the greatest single predictor of lower limb
functional limitation.6

Ethical Clearance: I am undertaking that subject
studies were taken after the prior approval of
institutional ethical committee. The procedures
followed were in the accordance with the ethical
standards of the responsible committee on human
experimentation and it’s fulfilled the Helsinki
Declaration of 1975, as revised in 2000(5).

So, it may be hypothesized that improvement on
muscle strength is one of the main cause of reducing
pain and disability.
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ABSTRACT
Aim: To compare the effects of Spinal Accessory nerve mobilization; Integrated Neuromuscular
Inhibition Technique and conventional treatment in treatment of Upper Trapezius Trigger Point.
Subjects: Forty five subjects between 19 and 25 years of age with nonspecific neck pain of minimum
4 on VAS scale , an upper trapezius trigger point (TrP) and decreased cervical lateral flexion to
opposite side of the upper trapezius Trigger Point were selected from the college.
Method: The subjects were randomly assigned to one of the three treatment groups: Accessory nerve
mobilization, Integrated Neuromuscular Inhibition technique or conventional treatment. Pain level
was determined by using a Visual Analog Scale, Degree of lateral flexion was determined by using a
cervical range of motion Goniometer. All subjects attended one treatment session and outcome
measures were repeated after treatment.
Results: There was no statistically significant difference between the groups before the treatment
application in pain level, lateral cervical flexion (p>0.05). The outcome measure of pain reduction
with Integrated neuromuscular inhibition technique(64%) was greater than the patients treated with
spinal accessory nerve mobilization or conventional therapy while the improvement in cervical lateral
flexion was higher with spinal accessory nerve mobilization(15%) than INIT or conventional therapy.
Conclusion: Spinal accessory nerve mobilisation and INIT showed improvement in VAS and Active
ROM, but none of them showed any significant statistical difference.
Keywords: Myofascial trigger points, Stretching, INIT, Nerve Mobilization, VAS scale, Range of motion

INTRODUCTION
Trigger points are most often discussed in the
setting of Myofascial pain syndromes, in which
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widespread or regional muscular pain is associated
with hyperalgesia, psychological disturbance, and
significant restriction of daily functioning.1 A Trigger
Point is a hyperirritable spot within a palpable taut
band of a skeletal muscle that is painful on
compression, stretch or overload of the affected tissues
and that can give rise to a typical referred pain pattern.2
Travell defined a Trigger Points as “a hyperirritable
spot in skeletal muscle that is associated with a
hypersensitive palpable nodule in a taut band. The spot
is tender when pressed and can give rise to
characteristic referred pain, motor dysfunction, and
autonomic phenomena.” 3 Recent studies have
hypothesized that the pathophysiology of Myofascial
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Pain Syndrome and the formation of Trigger points
result from injured or overloaded muscle fibres,
leading to involuntary shorting and loss of oxygen and
nutrient supply, with increased metabolic demand on
local tissues. Furthermore, adaptive lengthening and
eccentric strain of the muscle may represent other
mechanisms for activation of Myofascial Trigger
Points.4
The various treatment techniques that are utilized
for treating trigger points are LASER, trigger point
injection, spray and stretch method, dry needling,
ultrasound, TENS, trigger point pressure release
(TrPPR)/ischemic compression (direct inhibitory
pressure), muscle energy technique (MET), Myofascial
release therapy (MRT), positional release therapy
(PRT) i.e. strain counter strain technique and integrated
neuromuscular inhibitory technique (INIT). 5 An
integrated neuromuscular inhibition technique (INIT)
consisting of muscle energy techniques, ischemic
compression, and strain–counterstrain (SCS).6 The
effectiveness of INIT was reported in two case series,
which showed rapid results with decreased pain and
stiffness. The individual components (TrPPR, Post
Isometric Relaxation , Stretching) of INIT has been
proved effective for treating Myofascial pain
syndrome5. Certain studies also explains that nerve
tissues can contribute to the origin or perpetuation of
Trigger Points. Decreased extensibility of the upper
quadrant neural structures may be associated with
shortening of upper trapezius muscle.8
METHOD
The study was conducted at Santosh College of
Physiotherapy. Forty five subjects were selected for
the study from the population of 2000 students
studying in Santosh medical college. The subjects were
ramdomly divided into three groups of 15 subjects
each. The inclusion criteria was : A taut band or nodule
in upper trapezius muscle, Tender nodule, Painful
restriction of neck ROM, Twitch response, male or
female of age 19-25 yrs7. Subjects with any of the
following were excluded: medication for pain,
underlying neuromuscular pathology , Diagnosis of
fibromyalgia syndrome, History of whiplash injury,
History of cervical spine surgery, Fractures/tumours
in cervical region, Autoimmune disorder, Peripheral
vascular diseases, Visual disturbance.2,7.
PROCEDURE
Each subject read and signed an informed consent
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form and a voluntary participation form before
enrolling in the study. Forty five subjects from Santosh
college of physiotherapy were conveniently selected
and randomly assigned to the three groups by the
lottery method, each group having 15 subjects. The
subjects in group A received Spinal Accessory nerve
mobilization. First the affected trapezius muscle is
applied with hot pack for 20 minutes in supine. Then
the patient is placed in sidelying position on the
opposite side. The Mobilisation is started by flexing
the neck laterally and protracting the neck. The next
step is to retract the shoulder and increase the neck
flexion further and give oscillations 9. GROUP B
receives the INIT technique. At first the patient is
applied a hot pack for the affected upper trapezius
muscle for 20 minutes. Then the patient is given
Ischemic compression on the upper trapezius trigger
point. Therapist places the thumb over the trigger
point; slow increasing levels of pressure were applied
until the tissue resistance barrier was identified.
Pressure is maintained until a release of the tissue
barrier was identified, that is for approximately for 30
seconds for three times. 7 Then was followed by
application of Post isometric relaxation to the trapezius
muscle and at the end of the session isolated isometric
contraction of upper trapezius was given for three
times with 30 second hold.7 GROUP C receives the
conventional therapy that is hot pack for 20 minutes
followed by stretching of the upper trapezius held for
30 seconds7.
RESULTS
The data were summarized as Mean ± SD. The age
and pre and post (Periods) outcome measures (VAS,
AROM of three groups were compared together by
repeated measures two factor ANOVA and the
significance of mean difference within and between
the groups was done by Tukey’ post hoc test. . A twosided (á=2) p<0.05 was considered statistically
significant. All analyses were performed on
STATISTICA (version 6.0) software.
Table 1: Age (Mean ± SD) of three groups
Group A
22.00 ± 2.00

Group B

Group C

21.00 ± 1.51

21.47 ± 1.25
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Table 2: Pre and post treatments VAS scores (Mean ±
SD) within the three groups
Groups

Pre treatment

Post treatment

%mean
change

Group A

5.53 ± 1.73

3.07 ± 1.28

44.6%

Group B

4.93 ± 1.58

1.73 ± 1.28

64.9%

Group C

4.00 ± 2.07

2.33 ± 1.80

41.7%

The mean VAS scores in all three groups decreased
(improved) after the treatments and the decrease
(improvement) was evident highest in Group B (64.9%)
followed by Group A (44.6%) and Group C, the least
(41.7%).
Table 3: Comparison (p value) of mean VAS scores
between the groups
Comparisons

Pre treatment

Post treatment

Group A vs. Group B

0.916

0.249

Group A vs. Group C

0.130

0.825

Group B vs. Group C

0.633

0.916

Comparing the mean VAS score between the
groups the comparison concluded that for improving
pain in trigger point in upper trapezius, Group A and
Group B were significantly better than Group C with
Group B being the best (Group C < Group A < Group
B).
Table 4: Pre and post treatments AROM scores
(Mean ± SD) within the three groups
Groups

Pre treatment

Group A

35.49 ± 4.44

Post treatment
41.82 ± 4.07

Group B

36.33 ± 5.73

41.89 ± 6.26

Group C

33.02 ± 6.19

38.38 ± 5.21

The mean AROM scores in all three groups
increased (improved) after the treatments and the
increase (improvement) was evident highest in Group
A (15.1%) followed by Group C (14.0%) and Group B,
the least (13.3%).
Table 5 : Comparison (p value) of mean AROM scores
between the groups
Comparisons

Pre treatment

Group A vs. Group B

Post treatment

0.998

1.000

Group A vs. Group C

0.807

0.504

Group B vs. Group C

0.547

0.483

The comparison concluded that for improving
AROM trigger point in upper trapezius, all three
treatments are equally effective but in the following
order: Group C < Group B < Group A
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DISCUSSION
The aim of the study was to compare the effect of
Accessory Nerve Mobilization, Integrated
Neuromuscular Inhibition Technique and
Conventional therapy on Upper Trapezius trigger
points. It was found that both the techniques Accessory
Nerve Mobilization and Integrated Neuromuscular
Inhibition Technique were found to be effective in
improving pain and range of motion (cervical lateral
flexion to opposite side) as compared to the
conventional therapy. The decrease in VAS was
significant in group receiving Integrated
Neuromuscular Inhibition Technique than in other two
groups. The Active range of motion improved in all
the groups, and the improvement was evidently
highest in group receiving Spinal Accessory Nerve
mobilization. Cesar Fernandez (2007), explained that
trigger points in upper trapezius muscle might
indirectly have a relationship with neural impairment
in upper quadrant tissues (8). It was found in our study
that spinal accessory nerve mobilization could also
dramatically help in improving the range of motion
as well as reducing tenderness-pain in trigger points.
The possible reason for this improvement could be the
increase in the neural extensibility by the mobilization
which in turn helped in relieving the spontaneous
stimulation of the trigger point in trapezius muscle (9).
The hypothesized benefits from neural mobilization
include facilitation of nerve gliding, reduction of nerve
adherence, dispersion of noxious fluids, increased
neural vascularity, and improvement of axoplasmic
flow (10). Effectivity of neural mobilization is thought
to be due to neural “flossing” effect, that is, its ability
to restore normal mobility and length relationship, and
consequently, blood flow and axonal transport
dynamics in compromised neural tissue (11).
The group with the subjects receiving Integrated
Neuromuscular Inhibition Technique were found to
show improvement in pain after its application.
According to Travell, ischemic compression decreases
the sensitivity of painful nodules in muscle. By
applying digital pressure the sarcomeres become
longer, tending to normalize the length of all
sarcomeres in that muscle fiber. Pain relief from
ischemic compression treatment may result from
reactive hyperemia in the Myofascial Trigger Point
region, counter-irritant effects, or a spinal reflex
mechanism for the relief of muscle spasm(12). Then
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followed by Post Isometric Relaxation, allows the
lengthened sarcomeres to exert an effective elongation
force on the shortened sarcomeres of the contraction
knot. Immediate elongation of the muscle encourages
equalization of sarcomere lengths throughout the
length of affected muscle fibers, and when done slowly
helps to reset the new sarcomere lengths so they tend
to stay that way. This elongation is done by stretching
immediately after the technique (13). The passive
stretching directs at lengthening of the over shortened
muscle fibbers (8).
The limitations of the study were the small sample
size, less number of trials, stretch sensation during
Nerve Mobilization was subjective so research had to
depend on patient feedback which may be a wrong
interpretation of stretch sensation and Instrumental
error could not be ruled out.
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ABSTRACT
Introduction: Joint contractures are the most common sequel of burn injury. Post burn axillary
contracture interferes with and limits the shoulder joint movement mainly. The extent of the
contracture can be controlled to some degree if an intensive and vigorous physical therapy program
is initiated during the first few days of the acute phase and continued daily throughout all phases of
burn care program. Functional impairment is a major threat during this period.
Method: We selected 22 patients with acute shoulder burn injuries for our study. We conducted this
longitudinal study at Civil Hospital, Ahmedabad. We gave physiotherapy treatment to each patient
for 6 weeks; one session of 20 minutes every day for 6 days in a week. We analyzed range of motion
of shoulder joint with goniometer, before starting treatment and after 6 weeks of physiotherapy. We
applied paired t-test for all variables; i.e., shoulder flexion, abduction and external rotation.
Results: Improvements in all variables were statistically significant (p < 0.001) which meant
physiotherapy treatment given during acute stage led to improvement in range of motion of shoulder.
Conclusion: Loss of function and deformity are avoidable outcome of burn injury in most instances,
provided there is an intervention in the early acute stage. This can preserve function and prevent or
minimize deformities.
Keywords: Post Burn Axillary Contracture, Stretching Exercise

INTRODUCTION
Burn injury is necrosis and damage of tissue
secondary to exposure to an external agent such as
flame, radiation or other agent of extreme temperature.
Burn injuries result from thermal, electrical, frostbite,
chemical and radiation1. Burn injuries are a major
problem of the industrial World2. Survey data have
indicated that more than two million persons are
burned each year. One fourth number of these require
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medical attention and approximately 5000 deaths are
related to burn injury3,4.
Although these data report the extent of the health
care problem caused by burn injury, recent medical
advances have significantly reduced the number of
deaths from burn injuries and have improved the
prognosis functional abilities of surviving patients5.
The survival rate has improved annually owing to
improved resuscitation techniques, the actual medical
and surgical cares that are now available, and
continued research into the management and care in
patient with burns. Because of improvement in care,
treatment, and survival of burned patient, more
physical therapist will become responsible for treating
these patients for a significant portion of their
rehabilitation in settings other than a hospital burn
unit 6-8. Burn injuries cause complex local and systemic
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response involving the cardiovascular and pulmonary
system, microcirculation, metabolism, nutrition,
endocrinology, and immunology. Deep or widespread
burns can lead to many complications, including
infections, hypovolemia, hypothermia, scars and
keloids and long-term sequel of bone and joint
problems like limiting joint movement and
contractures. Burn injuries, regardless of the etiology,
rarely involve a joint itself. However, the joint function
is often impaired because of burns. The joint problems
and joint deformities noted in burn patients are mostly
due to physical inactivity combined with limitation of
joint movement because of scar contracture3. Post burn
axillary contracture almost interferes with and limits
the shoulder joint movement mainly. These are mainly
due to soft tissue deficiency from thermal or chemical
injury. In burn patient most frequently soft and dense
tissue contracture seen because loss of skin,
subcutaneous and loose connective tissue around joint.
The process of healing in burn wounds is conductive
to the formation of hypertrophic scars and contracture
as it is characterized by a marked increase in
vascularity, fibroblast, myofibroblast , collagen
deposition and interstitial material.
Shoulder joint is a ball and socket type of synovial
joint. Movements mainly take place at glenohumoral
joint. Thus this joint is usually having three rotational
degree of freedom; Flexion – Extension, Abduction –
Adduction, Medial – Lateral rotation. The articular
structures of the shoulder complex are designed
primarily for mobility, allowing us to move and
position the hand through a wide range of space. The
glenohumoral joint linking the humerus and scapula,
has greater mobility than any other joint in the body.
These characteristic advantages of the shoulder joint
become source of major morbidity limiting most useful
movement of upper limbs in case if contracture
develops after burn injury. This greatly affects daily
routine (activities of daily living-ADL) of patients and
may cause major handicap3.
Patients with axillary burns often develop scar
contractures that restrict shoulder movement. Palmieri
et al. 9 evaluated how axillary contractures affect
shoulder movement during activities of daily living
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(ADLs). This was a prospective study of children with
axillary contractures scheduled for surgical release.
Three-dimensional upper extremity kinematic analysis
was used to assess shoulder, elbow, and trunk motion
during two ADLs: high reach and hand to back pocket.
During high reach, significant decreases in shoulder
flexion, shoulder internal rotation, arm pronation, and
trunk extension occurred & elbow flexion increased
significantly. In the hand to back pocket task, shoulder
extension and elbow flexion decreased and shoulder
abduction increased. Axillary contractures result in
quantifiable movement changes during ADLs.
Aggressive rehabilitation is required to prevent
contracture formation.
According to study by Schneider et al.10 more than
one third of the patients with a major burn injury
developed a contracture at hospital discharge, which
highlights the importance of therapeutic positioning
and intensive therapy intervention during acute
hospitalization. This kind of finding challenges the
burn care community to find new and better ways of
preventing contractures after burn injury.
Thus, there is need to initiate physiotherapy
treatment during the first few days of the acute phase
and continued daily throughout all phases of burn care
program. The acute phase generally refers to the time
after emergent care through wound coverage when
the foundations of scarring are just beginning to form.
Functional impairment is a major threat during this
period. Planned exercise program, therefore are
needed to prevent undesirable burn wound healing
sequel. Therefore, this study was undertaken to
evaluate benefit of physiotherapy rehabilitation
initiated in acute phase of burn injury around shoulder
joint
MATERIAL AND METHOD
This interventional study aimed to evaluate effect
of physiotherapy rehabilitation to improve shoulder
joint range of motions in acute stage of burn patient.
We conducted this study at Government College of
Physiotherapy, Civil Hospital, Ahmedabad. Twenty–
two patients of acute burn injury (less than 10 days of
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injury) involving shoulder joints were included in the
study. Patients in age group of 20-50 years, who had
partial thickness and full thickness burn injury
involving d” 60% body surface area were included in
the study. Patients who had any orthopedic condition
that affect the shoulder joint, more than 60% of total
body surface area burn or patient treated with skin
grafting were excluded from this study.

•

Physiotherapy treatment was started as soon as
possible after inclusion of patient in the study.
Physiotherapy treatment was given to each patient for
6 weeks; one session of 20 minutes every day for 6
days in a week. Following modes of physiotherapy 1113
were given:

Fig. 2. Active ROM exercise

•

•

Positioning: Anti-contracture positioning for
shoulder joint i.e. 90 degree of abduction and
external rotation was given using commercial
positioning stands, over – bed tables padded with
bed pillows, simple shoulder board or foam
wedge. Patients were encouraged to include
external rotation of the shoulder in the positioning
schedule.
Splint: Aeroplane splint was used to immobilize
the axilla in 90 degree of abduction.
Stretching exercise: Stretching exercises maintains
joint mobility and tissue pliability as well as
minimize loss of strength and thus improve
flexibility and increase range of motion. Stretching
was given to the limit of maximum achievable
range segment and was held for a slow count of
10. Stretching was applied on shoulder joint
flexion, abduction and external rotation
movements.

Passive range of motion(ROM) exercise: The goal
of these exercises is to gently increase range of
motion while decreasing pain, swelling, and
stiffness. We moved the shoulder joint in three
directions flexion, abduction and external rotation
with no effort from the patient. Therefore, it helps
to keep a person’s joints flexible, even if he cannot
move by himself.

Active range of motion (ROM) exercise: Active
exercises were encouraged by patient from acute
phase. Patients were carefully guided for active
exercises of shoulder joint through appropriate planes
of motion attempting completion of motion through
the entire range permitted by joint. Active range of
motion exercises were applied on shoulder joint
flexion, abduction and external rotation movements.
We analyzed effect of physiotherapy treatment on
range of motion of shoulder joint with the help of
goniometer, before starting treatment and after 6 weeks
of physiotherapy. Inter class correlation coefficient for
inter tester is 0.90 and intra tester 0.92, which suggest
goniometry is reliable for measure for outcome
evaluation14.
Statistical analysis was done using paired t-test for
all variables; i.e., shoulder flexion, abduction and
external rotation.
RESULTS
We measured range of motion (ROM) for shoulder
flexion, abduction and external rotation initially i.e.,
before starting of treatment and after giving six week
of physiotherapy treatment. To evaluate effect of
physiotherapy treatment we applied paired t-test on
values of initial ROM and after 6-weeks ROM. There
was significant improvement (p<0.001) in all ROM
after 6 weeks of physiotherapy treatment started in
acute stage of burn injury. Table-1 shows the mean
values of initial ROM and after 6-weeks ROM.
Table 1: Mean values of initial ROM and after 6-weeks
ROM

Fig. 1. Stretching exercise
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Movement

Initial
ROM

After 6
weeks - ROM

Flexion

98.33

159.5

Abduction

94.66

160.5

External rotation

81.1

86
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DISCUSSION
The objective of the study was to determine the
effect of physiotherapy rehabilitation in acute stage of
second and third degree of burn to prevent contracture
and to maintain range of motion of the shoulder joint.
Previous study showed that incidence and severity
of large joint contracture after burn injury and
determined predictor of contracture development
therefore we selected the axilla which is one of the most
frequently affected areas by burn injury with
associated cosmetic and functional problem.
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ABSTRACT
Age related decline in balance is a common problem seen in geriatric age group which is further
compounded by the presence of degenerative conditions like Osteoarthritis of knee and low back
pain. Hence the aim of this research was is to study and compare affection of balance in elderly
population with Osteoarthritis of the Knee and Low back pain.
Static balance was assessed by unilateral stance on firm surface ,limit of stability (LOS) tests(Balance
Master System) and dynamic balance were assessed by time get up and go test.
Result: Assessment of static balance in patients with knee OA(8.835)and low back pain (8.7) showed
that subjects with osteoarthritis knee had statically significant greater sway as compare low back
pain subject and control group(2.185). However these differences were not statistically significant.(p>0.05). similar findings were seen in directional control, movement velocity, end point excursion,
Maximum excursion and reaction time.
Assessment of dynamic balance in subjects with osteoarthritis knee showed TGUP of 15.1 sec as
compared to 13.7 seconds in subjects with low back pain (13.700sec) with level of significance lesser
than 0.05 (p<0.05).
Conclusion: Statistical analysis of the data collected in the study implies that there is reduction in
static as well as dynamic balance in elderly subjects with OA Knees as well as those with LBP as
compared to normals. However, on comparing elderly subjects with OA Knees with those with LBP,
we found that there was, no statistically significant difference in the two groups with respect to Static
Balance but the elderly subjects with OA knees had lesser dynamic stability as compared to those
with LBP.
Keywords: Balance, Elderly, Low Back Pain, Osteoarthritis Knee

INTRODUCTION
Balance is defined as the ability to maintain
postural equilibrium while performing functional
movement either at rest (static) or in a steady state of
motion (dynamic) or to maintain the centre of mass
within the limit of base of support. Balance is the ability
to control COG over base of support in a given sensory
environment.

dependent on a sensory input from the vestibular,
visual, and somatosensory system. The central
processing of this information results in coordinated
neuromuscular responses that ensure the centre of
mass remaining within the base of support in a
situation where balance is disturbed. The effective
control of balance relies not only on accurate sensory
inputs but also on timely responses of strong muscles.

Balance is an integral component of daily functional
activities; however, balance control is very complex
and multifactorial. Balancing is a complex function
involving numerous neuromuscular processes. It is

Static balance can be defined as the ability to
maintain a base of support with minimal movement.
In other words static balance is an attempt to maintain
a position with little or no movement. Dynamic balance
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involves the completion of a functional task without
compromising one’s base of support. It is thus, the
ability to perform a task while maintaining a stable
position (Winter et al.1990). Dynamic control is
important in many functional tasks as it requires
integration of appropriate level of proprioception,
range of motion and strength4. This ability to balance
dynamically is very important in the prevention and
rehabilitation of injury.
Osteoarthritis of knee and low back pain are very
common musculoskeletal problem which are seen in
elderly population. The main functional impairment
in the affection of feet forward mechanism would
further affect balance in elderly population.
With advancing age, a chronic degenerative
disease, the Osteoarthritis (OA), usually is detected1.
The knees are the joints most often affected and for
their relevance in corporal biomechanics it may trigger
a negative impact on functionality. Like presence of
knee pain, characteristic of OA, back pain is also
usually common and these symptoms can reflect on
quality of life of elderly people. The manifestation of
low back pain is characterized by painful sensations
and discomfort among the inferior gluteal line and
costal border that can irradiated to the lower limbs
(LL). Low back pain is also associated with restrictions
of many activities, decrease in functional capacity and
can lead to falls. In this way, it is necessary to identify
the relationship between falls and conditions like OA
and low back pain to guide elderly people which are
affected by them. In addition, the risk of falls may be
minimized with such information.
Purpose of study: The purpose of our present research
is to study and compare affection of balance in elderly
population with Osteoarthritis of the Knee and Low
back pain.
MATERIAL AND METHODOLOGY
Subjects this was cross-sectional study of a sample
composed of 30 geriatric subjects; 10 patients with knee
OA and 10 low back pain subjects and 10 control
groups. All volunteers were recruited from
orthopaedic clinic .The inclusion criteria were: age >
60 years clinical and radiological diagnosis of
unilateral or bilateral knee based on the criteria of the
American Association of Rheumatism12. Participants
with OA were included if they had knee pain,
Clinically and radiological diagnosed cases of patellafemoral and/or tibio-femoral Osteoarthritic knee,
Quadriceps weakness, Knee extensor strength loss,
Loss of skeletal muscle mass leading to significant
decreases strength can be distinguished on cellular
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level from disuse muscle atrophy Patient having grade
1and 2 Osteoarthritis (according to Kellgren and
Lawrence classification) Non-specific Low back pain
not attribute to a recognisable known specific
pathology such as infection, tumours, osteoporosis,
fractures, structural deformity, inflammatory disorder,
radicular or cauda -equina syndrome. All participants
were independent in activities of daily living. Able to
walk 10ft (3m) without shortness of breath, chest pain
or joint pain. Not depended on assistance of another
person or device (cane, crutch, walker). Exclusion
criteria included Subject with uncompensated
cardiovascular, neurological or psychiatric diseases,
Amputation of Lower limb, Unable to stand up alone
without another person or device aid, Severe visual
or hearing impairment uncorrected, Any recent
surgical procedure, Bed ridden patients, Any
addiction, Inability to understand informed consent.
Instruments
Functional impairment (postural sway as measured
by unilateral stance), motor impairment (dynamic
standing as measured by limit of stability (LOS) test).
Were evaluated using Balance Master System
(Neurocom System, Neurocom International Inc.,
Clackamas, OR.USA). The equipment provides
quantitative and objective data through balance that
reproduces the activity of daily living (ADLS) 1,
3.
Dynamic balance was assessed through time get up
and go test using standardised procedures2.
Procedure
All the measurements were done while patient
barefoot to eliminate the effects of shoe use17. Before
performing the balance tests, the patient’s age and
basic .anthropometric data were registered. The
balance tests took place in a discrete room free from
external distractions. Following the assessment, the
researcher positioned the patient’s feet following the
appropriate alignments on the force platform for the
medial malleolus and the outside border of the heel.
For Dynamic balance test ie Timed Get Up & Go Test,
one training trial was allowed before data collection.
Unilateral Stance
This test measures center of pressure (COP) sway
velocity for 4 progressively more difficult functional
ability including three consecutive trials lasting
duration of 10 s: (1) standing with eyes open on a firm
surface, (2) standing with eyes closed on a firm surface.
The test sequence of the conditions was identical for
all patients. Participants were instructed to look
directly ahead at a screen placed approximately 2
meters from the force plate formed at eye height.
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Patients were instructed to stand upright as steady as
possible with the arms by their sides.
Limit Of Stability: This test quantified several
movement characteristics associated with the subject’s
ability to voluntary sway towards various locations
in space, and briefly maintain stability at those
positions. Individual were asked to stand on the force
platform of the Nerocomm balance master and are
given verbal instruction to move multidirectional as
stated. This test checks the individual’s stability in all
8 directions (forward, right lateral, right backward,
backward, left backward, left lateral and left
forward).The determinants of the test are reaction time,
movement velocity, directional control, end-point
excursion and maximum end-point excursion.
Reaction Time (RT) is the time in seconds between
the command to move and the patient’s first
movement.
Movement Velocity (MVL) is the average speed of
COG movement in degrees per second.
Endpoint Excursion (EPE) is the distance of the first
movement toward the designated target, expressed as
a percentage of maximum LOS distance. The endpoint
is considered to be the point at which the initial
movement toward the target ceases.
Maximum Excursion (MXE) is the maximum distance
achieved during the trial.
Directional Control (DCL) is a comparison of the
amount of movement in the intended direction
(towards the target) to the amount of extraneous
movement (away from the target).
Ethical approval
Permission for the study was obtained by making
a petition prior to collecting data. This was achieved

by contacting and receiving approval from the
Research committee, Pad Dr D.Y. Patil University.
Written Informed Consent was taken from all study
subjects.
OBSERVATION & RESULTS
A total of 30 subjects were enrolled in the The data
was processed using two aspects, which were as
follows:Descriptive statistics - for demographic data (age &
BMI)
Analytical Statistics - for outcome measures (Static &
Dynamic Balance)
Descriptive Statistics: Results of descriptive analysis
at baseline are reported as means and standard
deviations.
Analytical Stastistics
Data was analysed using GraphPad Instat
Version3.10, 32 for Windows. Tables were made using
Microsoft word and figures were plotted using
Microsoft Office Excel 2007. Associations denoted as
statistically significant were those that yielded a p
value< 0.05, assuming a 2-sided alternative hypothesis.
Demographics
The mean age of the group A (OA knee) was
(65.9±4.508) years. Group B (LBP) was (67.1±5.405)
years, and Group C (control) was (66.8±6.015) years.
Gender based analysed was shown that 57% subject
of male & 43% of female. Graph 3 shows no statically
difference in the mean BMI of the subjects of three
group existed.(p>0.05).

Table 1. Comparison of Static & Dynamic Balance between subjects with OA Knees and Low Back Pain
Measurement

mean±SD

p value

OA

LBP

13.700

0.0009

TGUGT

15.100

Unilateral stance

Eyes open

4.75±0.9475

3.215±0.3465

Eyes close

8.835±0.8000

8.7±0.7000

0.9990

RT

0.91025±0.1867

0.87425±0.3306

0.7932

MV

2.73125±0.4549

2.83125±0.9345

0.7895

EPE

54.9±11.042

55.175±5.679

0.9509

ME

72.4375±7.646

78.2875±5.689

0.1045

DCL

59.825±12.363

68.2±10.450

0.2800

LOS
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Inference: No statistically significant difference was
found between osteoarthritis of knee and low back
pain for static balance (unilateral stance and limit of
stability). However dynamic balance(TGUGT) was
more affected in subjects with OA knees as compared
to LBP
DISCUSSION
Static Balance
Static balance was found to be decreased in subjects
with osteoarthritis of knee as well as those with low
back pain .The age related decline in balance occur in
both the groups but over and above the same, there is
further decline in balance associated with
biomechanical changes and presence of pain seen with
osteoarthritis of knee and low back pain. However on
comparing the two no significantly significant
difference was found in Static Balance affection
between the two groups.
In addition to the age related changes patient with
Osteoarthritis of knee have, alteration in the normal
knee alignment causing a biomechanical changes,
decreased quadriceps muscle strength and altered
pattern of muscle recruitment5. Pain associated with
knee OA may play a role in balance impairment and
sway increase generating a reflex inhibition of knee
muscles which yields an ineffective and imprecise
response related to postural control furthermore, knee
pain could result in lower weight bearing by affected
joint, preventing the ability of a person with knee OA
to maintain the centre of mass inside the base of
support. In low back pain hip abductor increased
greatly while standing with one foot on the irregular
surface, compared to standing with two feet on the
flat surface.
It has also been shown that visual feedback could
reduce postural sway by 30-60%6. Therefore where
proprioception is not fully preserved, such as may
occur in low back pain, the role of the visual apparatus
could be even more critical. This could account for the
more severely affected balance with eyes closed in both
the groups.
Dynamic Balance

In low back pain subjects the quantum of increase
in the activity of hip flexors and biceps femoris was
much greater than the paraspinal muscle which could
be the possible reason for the pathologies of lower limb
like OA to have a more severe detrimental effect on
balance as compared to LBP7.
Clinical Significance
As Physiotherapists, we frequently come across
elderly subjects with OA Knees and Low Back
Pain.These elderly patients are known to have a age
related decline in their visual, somatosensory,
vestibular system and central processing mechanism,
thus leading a decreased in static as well in dynamic
balance. These balance affliction are further
aggravated with the presence of back and knee
problems. Hence, when these subjects come for
management of their musculoskeletal complaints
appropriate attention needs to be paid to their balance
issues and suitable strategies to enhance balance must
be part of their comprehensive treatment protocol
thereby reducing the risk of fall.
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ABSTRACT
Study Design: Experimental study design
Background: To our knowledge there are no prospective, randomized studies in the literature
investigating the effectiveness of two different proprioceptive techniques i.e. wobble board and
unilateral leg standing exercise in knee osteoarthritis.
Purpose of the study: To compare the effectiveness of wobble board as bilateral proprioceptive exercise
to unilateral leg standing exercise in knee Osteoarthritis patients.
Method: 20subjectswith bilateral knee osteoarthritis were randomly assigned to either wobble board
exercise group or unilateral leg standing exercise group. Readings were taken for joint reposition
error, Berg balance scale and VAS on the 1st day, 2nd week and last day of protocol i.e. 4th week.
Results: The results of the study showed that there was no significant difference in JRE, BBS, and
VAS scores between group A and B from baseline to 2nd week (p>0.05), 2nd week to 4th week
(p>0.05) and baseline to 4th week(p>0.05)
Conclusion: The null hypothesis of the study has been accepted that there is no significant difference
between the wobble board proprioceptive exercises and the unilateral propriceptive exercises for
improvement of balance and joint reposition error in patients with knee osteoarthritis.
Keywords: Arthritis, Balance, Joint position error, Proprioception

INTRODUCTION
Osteoarthritis is a slowly evolving articular disease,
which appears to originate in the cartilage and affects
the underlying bone, soft tissues and synovial fluid1.
It is a non inflammatory degenerative disorder of joints
characterized by progressive deterioration of articular
cartilages and formation of new bone (osteophytes). It
is most common joint disorder, a prevalence that
increases with age and sex specifications, among adults
45-74 years of age or older1, 2. The patients are usually
males above 50 years and middle aged obese female,
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present with pain, swelling and restricted movements
leading to functional disability1. In osteoarthritis,
earliest change seen in radiological examination is
asymmetrical narrowing of joint space and
subchondral sclerosis in medial compartment of joint
mostly. Later osteophytes are seen in periphery of
articular surfaces of femur, tibia and patella.
Symptomatic knee osteoarthritis progresses with a
pattern of disease related impairements such as joint
pain, decreased muscle strength of the joint, decreased
ability to balance during motion, gait disability and
reduced aerobic fitness and these all leads to functional
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disability and can be easily seen in grade 2 and 3
according to kellgren-Lawrence grading scale3. So
treatment of knee osteoarthritis includes both
strengthening exercises with conventional therapy
such as short wave diathermy and proprioceptive
exercises1. Proprioception is defined as the afferent
information arising from the internal peripheral areas
of the body that contribute to postural control and
several conscious sensations and is closely linked to
balance. Having good proprioception helps to reduce
the risk of injury, located with the muscles, tendons,
ligaments and other soft tissues of body which relay
information about joint position pressure and muscle
stretch to brain5. It has been reported in the literature
that age, muscular fatigue and articular disease such
as osteoarthritis can all have negative effects on
proprioception.

Steroid injection in past two months; 4) Inflammatory
arthritis; 5) Metal implants in the knee joint
osteoporosis; 6) Acute knee ligament/meniscal injury.
Those who fulfilled the inclusion criteria were divided
into two different groups A and B by Convenient
random sampling with 10 subjects in each group.
Before starting exercise, patients were given treatment
for pain reduction by short wave diathermy and
strengthening exercises. Patients in each group
received twenty minutes short wave diathermy by
contra planer method, thrice a week for four weeks.
The intensity of SWD was based on each subject’s
tolerance but all the subjects were advised that they
should feel just comfortable warmth1.

Quadriceps muscle weakness in knee osteoarthritis
can easily lead to strength loss. Strength loss can limit
the activities of daily living and mobility, increase the
chance of falling and possibly even cause a loss of
mechanoreceptors that can further decrease
proprioception and lead to poorer dynamic balance
in knee osteoarthritis patients5,6,7.

Interventions

Proprioception can be improved through certain
exercises known as proprioceptive exercises and with
some devices such as wobble board-which are quite
simple and can be gradually progressed. Wobble
boards are effective for improving sense of
proprioception and most commonly used in
rehabilitation in knee and ankle injuries7, 8.
METHOD
Design
A Pre-test/Post-test study design was used for this
study. The independent variables were bilateral
proprioceptive training and unilateral proprioceptive
training. The dependent variables were joint position
sense, balance and pain.
Subjects
A total of 30 subjects were included in the study
Inclusion Criteria: age group of 45-60 years, having
bilateral knee osteoarthritis with grade 2 and 3 and
berg balance scale measurement should range between
21-40.
Exclusion Criteria: were subjects with 1) recent trauma
(as road traffic accidents); 2) Neurological disorder; 3)
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Strengthening Exercises: Static quadriceps in knee
extension, Closed chain exercises, Seated leg press.

Wobble board exercises were given to group A
subjects. The unilateral proprioceptive exercises were
given to group B subjects.
Group A
Wobble board exercise:
1. Stand with feet parallel on the board, rock the
board forward and back.
2. Stand with feet parallel on the board, rock the
board from side to side.
3. Stand with feet wide apart on the board, rock the
front of the board from side to side in a circulating
movement.
4. Repeat exercises 1-3 but with your knees slightly
bent and your hands on your buttocks Continue
exercises 1–4 for 30 seconds, rest for 10 seconds
and repeat 9, 10.
Group B
One leg balance- involved standing on affected foot
with relaxed upright posture and other leg flexed at
knee, hip and ankle for 1 minute followed by rest for
10 to 20 seconds1. Blind advanced one leg balance- was
same as like one leg balance but in this the patient was
asked to keep his or her eyes completely closed while
performing it1.
Outcome Measures
Joint position sensation was measured using
Inclinometer by reposition error test in which all the
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procedure for reposition error test was explained and
demonstrated and adequate practice was done 1, 11.
Inclinometer was attached to the distal thigh of
dominant extremity (approx) 1 inch above knee joint
line. Patient was standing with back against wall and
was blind folded to eliminate visual cues. Patient
performed squatting to 30 degree of knee flexion and
maintained this position for fifteen seconds then
returned to starting position of 0 degree extension;
following fifteen seconds rest period then patients
attempted to them at the predetermined angle. These
target angles were recorded and average over three
trials was used for data analysis. Balance was
measured by using Berg Balance Scale. It is a valid and
reliable 14-item scale designed to measure balance in
adults in a clinical setting12. Pain was measured using
the visual analogue scale (VAS). The VAS has

properties consistent with a linear scale, at least for
patients with mild-to moderate pain and thus VAS
scores can be treated as ratio data13.
RESULT
Analysis of the data collected was done by using
SPSS software 15 version. The results were considered
statistically significant if the p-value <0.05. Repeated
measures analysis of variance (ANOVA) was used to
analyze the intra group difference of the knee joint
reposition error, VAS and berg balance scale (BBS) at
baseline, 2nd week and 4th week for both groups
separately. Paired ‘t’test was performed to analyze the
inter group difference in the knee osteoarthritis
patients for joint reposition error, VAS and BBS at
baseline, 2nd week and 4th week.

Table 1: Between group comparison of JRE in group A and B
Variable (JRE)

Group AMean ± SD

Group BMean ± SD

t

P

st

JRE 1

2.0300±1.7632

2.0600±1.13353

-.056

.956NS

nd

JRE 2

1.7500± 1.10980

1.8300 ±1.03177

-.167

.869NS

JRE 3rd

1.1800±.91748

1.5100± .94687

-.791

.439NS

NS- Not significant

Table 2: Between group comparison of BBS in group A and B
Variable (BBS)

Group AMean ± SD

Group BMean ± SD

t

BBS 1st

32.6000±4.85798

31.8000±4.46716

-.383

.706NS

BBS 2nd

36.4000±5.23238

34.8000±4.61399

-.725

.478NS

BBS 3

40.6000±5.98517

39.8000±4.18463

-.346

.733NS

rd

P

NS-not significant

Table 3: Between group comparison of VAS in group A and B
Variable (VAS)

Group AMean ± SD

Group BMean ± SD

VAS 1st

7.2000 ±1.31656

7.3000± 1.05935

-.187

.956NS

VAS 2nd

4.7000 ±1.41814

5.7000 ±1.63639

-1.460

.161NS

VAS 3

2.9000± .56765

3.7000± 1.33749

-1.741

.099NS

rd

t

P

NS- not significant

Change in JRE for Group A and B

Between Group Analysis

Within Group Analysis

There was no significant difference in JRE scores
between group A and B from baseline to 2nd week
(p>0.05), 2nd week to 4th week (p>0.05) and baseline to
4th week (p>0.05). Between group comparison of JRE
in group A and B *Table 1

There was a highly significant improvement in JRE
score in Group B from baseline to 2nd week (p<0.001)
from 2nd week to 4th week (p<0.001) and from baseline
to 4th week (p<0.001). Paired sample t-test revealed that
there was a significant increase in JRE after 4 weeks in
both the groups (p< .001).
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Within Group Analysis
There was a significant improvement in BBS score
in group A and B from baseline to 2nd week (p<0.001),
from 2nd week to 4th week (p<0.001) and from baseline
to 4th week (p<0.001).
Between Group Analysis
There was no significant difference in BBS scores
between group A and B from baseline to 2nd week
(p>0.05), 2nd week to 4th week (p>0.05) and baseline to
4th week (p>0.05). *Table 2
Change in VAS Score for Group A and Group B
Within Group Analysis
There was a highly significant reduction in VAS
score in group A and B from baseline to 2nd week
(p<0.001), from 2nd week to 4th week (p<0.001) and from
baseline to 4th week (p<0.001).
Between Group Analysis
There was no significant difference in VAS scores
between group A and B from baseline to 2nd week
(p>0.05), 2nd week to 4th week (p>0.05) and baseline to
4th week (p>0.05). *Table 3
DISCUSSION
The finding of the present study suggest that
addition of either bilateral and unilateral
proprioceptive exercises to the conventional treatment
in both the groups has resulted in improvement of
balance, pain and joint reposition error in both groups.
However results also revealed that there was no
significant difference between both the groups in
improving JRE, balance and VAS indicating that both
types of proprioceptive exercises are equally effective
in patients of knee osteoarthritis.
Astha maggo et al. (2011) in their study showed
that proprioceptive training activities provide patient
with an opportunity to adapt to potentially
destabilizing loads on the knee during rehabilitation,
gives additional exposure to pivoting, quick starting
and stopping and quick changes in direction and
challenge their balance capabilities. In their study joint
position sense was measured by reposition error test
(RET) which showed significant improvement in
group C and improved joint stability and
proprioception as compared to group A and B1.
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In our study Berg Balance Scale was used to note
the changes in the balance and function due to knee
osteoarthritis. There was a significant difference within
both the groups in the BBS scores. Study by Felson et
al. (2009) states that proprioceptive acuity as assessed
by the accuracy of reproduction of the angle of knee
flexion has modest effects on pain and physical
function limitation in knee osteoarthritis. This could
be due to pain relief, reduction in stiffness, increased
lubrication of joints, gain in strength of weak muscles,
correct mechanical loading, improved joint stability
and thus increased quality of movement and improved
proprioception which in turn provides participants
with an opportunity to adapt to potentially
destabilizing load on knee during the study7.
A multi-station proprioceptive exercise program in
patients with bilateral knee OA, 6 week study was
done by Sekir et al. (2005) in which balance training
was given to treatment group while the control group
did not receive any exercise concluded that there was
no significant difference by the end of training in
weight bearing joint position sense. Therefore it may
be concluded that proprioceptive acuity takes longer
duration to show significant improvement.
The study done by Da-Hon Lin et al. (2009)
concluded that proprioceptive information alone
(without visual feedback) can correct up to 95% of
velocity and timing errors associated with sudden
perturbation in resistance during a multi-joint
movement sequence15.
Laskowski ER et al, (1997) in his study found that
proprioceptive based rehabilitation programs in knee
osteoarthritis improved objectives measurements of
functional status independent of changes in joint laxity
and proprioception can be improved through
proprioceptive training16.
Sachdeva Abha et al. (2010) in their comparative
study concluded that proprioceptive exercise and
conventional therapy both the two interventions
produced significant improvement in range of motion
and reduction in VAS score. Hence the combined use
of conventional therapy with proprioceptive exercises
could be better choice of conservative treatment in the
management of knee osteoarthritis17.
Knee instability is a common complaint of patients
with knee OA and perturbation training (which
enhances proprioceptor signals to muscles) has been
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shown to reduce reported symptoms of knee
instability in people with anterior cruciate ligament
injury. The researchers reasoned that agility and
perturbation training techniques—which require
changes in direction, challenges to balance and
negotiating obstacles—might help enhance function
in patients with knee OA18, 19.
According to the study done by Diracoglu D et al.
(2005) there is positive effect of balance exercise on
knee osteoarthritis patients9. So this study showed that
for the conservative treatment of knee osteoarthritis
patients, if conventional therapy is given in
combination with the proprioceptive exercises it brings
better relief to the subjects in reducing pain and
functional disability and provides improvement in
proprioception as compared to patients performing
Strengthening exercise only
Limitations of Study
1. The sample size was small.
2. There was no long term follow up.
Relevance to Clinical Practice
This study will provide useful information about
the effect of wobble board exercise and the unilateral
leg standing exercise in improving joint reposition
error and balance in knee osteoarthritis patients thus
providing a better approach for individuals suffering
from knee osteoarthritis leading to impaired balance.
So both types of proprioceptive exercises that is
unilateral as well as bilateral leg standing exercises
when added to conventional therapy can help in
improving joint reposition error, balance and pain,
providing a better approach of treatment for
individuals suffering from osteoarthritis of knee. It can
be successfully included in conditioning and skill
training program to improve performance and/or
reduce potential for injury and to enhance the
neuromuscular coordination and improving balance
and functional disability.
Future Research

CONCLUSIONS
Results of the study showed that addition of either
the unilateral proprioceptive exercises or bilateral leg
standing exercises when added to conventional
treatment are effective in improving joint reposition
error, balance and pain. Hence our null hypothesis is
accepted that there will not be any significant
difference between the wobble board proprioceptive
exercises and the unilateral propriceptive exercises for
improvement of balance and joint reposition error in
patients with knee osteoarthritis.
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ABSTRACT
Study Design: Experimental study design
Background: There is a lack of clinical research regarding effectiveness of retro walking for
improvement in pain, balance and functional performance. To our knowledge there are no prospective,
randomized studies in the literature investigating the effectiveness of retro walking for improvement
in pain, balance and functional performance.
Purpose of the study: To determine which rehabilitation program either Conventional treatment or
Conventional treatment with retro walking is more effective in reducing pain and increasing balance
and functional performance in Osteoarthritis of knee.
Method: 30 subjects having osteoarthritis with grade 3 were randomly assigned to either control
group or experimental group. Readings were taken for Western Ontario and McMaster Universities
Osteoarthritis Index scale (WOMAC) and Dynamic balance through Step Test on 1st day and 4th day
of4th week.
Results: The results of the study revealed that Group B treatment protocol is better than group Ain
reducing pain and increasing balance and functional performance. There was a significant
improvement in WOMAC score in group B in 4thweek (p<0.05) compared to that in group A. There
was a significantly improvement in step test score in group B 4th week (p<0.05) as compared to
group A.
Conclusion: The results of the study revealed that retro walking is more effective in decreasing pain,
improving balance and functional performance in knee osteoarthritis patients.
Keywords: Osteoarthritis(OA), Retro walking, Pain, Balance, Functional performance, WOMAC index, Step
test

INTRODUCTION
Osteoarthritis (OA) is the most common form of
arthritis and is a major cause of, morbidity, limitation
of activity and health care utilization. Osteoarthritis is
a progressive disorder of the knee joints caused by
gradual loss of cartilage result in development of bony
spurs and cysts at the margin of the joints. It is also
known as osteoarthritis or degenerative joint disease
Osteoarthritis (OA) of knee is steadily becoming the
most common cause of disability among the age of
65years and above1.
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The major symptoms seen in OA knee are; Pain,
stiffness of knee joint swelling, balance deficits, loss of
function and deformity. Knee pain is a major symptom
of knee osteoarthritis (OA), and the presence and
severity of knee pain are important determinants of
disability. Factors such as: Age, family history, obesity,
and hyper mobility increase susceptibility to OA2. In
addition to these, local biomechanical factor like,
congenital anomalies, trauma and occupational
injuries affect the occurrence and localization of OA.
The origin of pain in OA remains unclear, therefore
the relationship of pain with other important
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physiological variables is worthy of exploration.
Cartilage is aneural, but other joint tissues possess pain
receptors and are potential sites for pain sensation2,1.
Kellgren proposed at least three clinical pain
patterns that may be associated with different
anatomical origins in OA knee that is ligamentous and
muscular pain, synovial pain, and pain resulting from
a disordered joint. Histological studies of periarticular
tissues confirm the presence of a diffuse network of
nociceptors scattered throughout the fibrous capsule,
ligaments, tendons, articular fat pads, synovium,
periosteum, and muscle.The great increase in the
elderly population worldwide is the most important
change in the ûeld of public health in the 21st century.
It is being estimated that the number of people over
the age of 65 will be doubled in the next 20 years.
Consequently, osteoarthritis (OA) and similar diseases
that are more frequently encountered in advanced
years will become much more important from both
medical and economic aspects3.
The sensation of proprioception can be deûned as
the conscious or unconscious perception of the position
of extremities in space and being aware of the
movement and position of the joints.
In patients with knee OA, there is a prominent loss
in proprioception compared with control subjects of
the same age and gender. It has been demonstrated
that impaired proprioception adds to functional
insufûciency by generating impairment in walking
rhythm, shortening step distance, and a decrease in
walking speed and total walking time3,2.
Another benefit of retro motion includes practice
and training of skills used in specific sports. Many
court and field sports, such as basketball, American
football and soccer all incorporate backward running
during competition. Performing the activity during
training may allow one to improve performance and/
or reduce potential for injury.
Back ward walking (B.W) increases stride rate,
decreases stride length and increases support time.
B.W. reduces overall range of motion of knee thereby
increase active functional range. Muscular structure
supporting ankle and knee reversed their role during
B.W. In B.W. knee provides the primary power
producer and ankle plantar flexors shock absorber.
Direction of knee joint shear force directed forward
initially during retro walking whereas backward in
forward walking4.
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METHOD
Design
An Experimental study design was used for this
study. Patients were randomly allocated to 2 groups
either control or experimental with 15 subjects in each
group. The independent variables were Group Aconventional treatment and Group B-Retro waking.
Subjects
Subjects ranging in age from 40-60 years were
recruited from Physiotherapy OPD of Dashmesh
College of Physiotherapy.
Inclusion criteria included age group of 40-60 years,
male/female both subjects, subject having
osteoarthritis with grade 3, subject having WOMAC
score between 45-905.
Exclusion criteria were subjects having cardio
vascular disease, subjects suffering from grade 4 or 5
osteoarthritis, subjects having avascular necrosis of
hip joint; subjects underwent total knee replacement,
subject who injected corticosteroid within the previous
3 months6.
Intervention
Conventional treatment (Group A)
Group A underwent treatment with hot
fermentation with 5 min fixed bike exercise without
resistance, Range-of-motion and active stretching
exercises applied to hamstring and quadriceps
muscles, quadriceps isometric strengthening exercise.
In week 2: hamstring muscles isometric exercise and
Short-arc terminal extension exercise for the knee joint.
In week 3: isometric exercise for the abductor and
adductor muscles of the hip joint and short-arc
terminal extension exercise with resistance for the knee
joint. In week 4: isometric strengthening exercises with
resistance for the hamstring muscle and strengthening
exercise of knee and ankle7.
Retro walking(Group B)
Group B patients were treated with Conventional
treatment (as in Group A) which was added upon by
retro walking12. They were instructed to hold the Rails
of Tread mill for support while doing retro walking.
After taking rest for 20 min and being familiarized with
Retro Walking. Step backward and slightly to one side
with leading foot, bring trailing foot together with
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leading foot; alternate leading foot for 10 minutes on
Tread mill. Subjects underwent retro walking on
motorized treadmill with (self-tolerated) minimal pace
and gradually increased depending on the patients
comfort up to 10 minutes8.
Outcome Measures
Pain and functional performance were measured
by Western Ontario and McMaster Universities
Osteoarthritis Index scale (WOMAC) and pain was
measured by step test.1st reading was taken on1st day
before treatment and 2nd reading was taken on 4th day
of 4thweek after treatment.
RESULTS
Analysis of the data collected of pain, balance and
functional performance for of 30 subjects was done by

suitable statistical analysis tests by using Graph
PadPrism 5 version (Graph Pad Software, Inc.7825 Fay
Avenue, Suite 230La Jolla, CA 92037 USA).
The results were considered statistically significant
if the p-value < 0.05.
The characteristics of the data were presented
through tables and graphs.T-test was used to analyze
inter-group differences in pain and function. Paired
sample t-test was used to compare the intra-group
differences in pain, balanceand functionalscale
readings before and after performing the retro walking.
Within group analysis revealed that there was a
significant improvement in WOMAC score and step
test in group A and group B from baseline from1stday
to4th day of 4thweek (p<0.001).

Table 1: With in group analysis of WOMAC-Group A
Variables

Group AMean ± SD

MeanDifference

t

p

Mean Pre WOMAC

83.866 ± 3.356

-5.73

0.006

.05*

Mean Post WOMAC

78.133 ±4.673

Pair 1- Difference of mean WOMACbetween day 1 and 4th day of 4th week
*p -Significant at p < 0.05

Table 2: With in group analysis of step test-Group A
Variables

Group AMean ± SD

MeanDifference

t

p

Mean Pre STEP TEST

61.2 ± 4.988

-0.93

0.589

.05*

Mean Post STEP TEST

60.266 ± 4.366

Pair 1- Difference of mean WOMACbetween day 1 and 4th day of 4th week
*p -Significant at p < 0.05

Table 3: Within group analysis of WOMAC Group B
Variables

Group BMean ± SD

MeanDifference

t

p

Mean Pre WOMAC

83.2 ± 6.383

-18.06

1.244

.001*

Mean Post WOMAC

65.133 ±4.273

Pair 1- Difference of mean WOMACbetween day 1 and 4th day of 4th week
*p -Significant at p < 0.001
Between group analysis revealed that there was no significant difference in WOMACand step test scores between group A and B on
baseline (p>0.05).There was a significant improvement in WOMACand step test scores in group B in 1 and 4th day of 4th week (p<0.001)
as compared to that in group A.

Table 4: Within group analysis of step test Group B
Variables

Group BMean ± SD

MeanDifference

t

p

Mean Pre STEP TEST

61.466 ± 4.485

-5.20

0.003

.001*

Mean Post STEP TEST

56.266 ± 4.366

Pair 1- Difference of mean WOMAC and step test between day 1 and 4th day of 4th week
*p -Significant at p < 0.001
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Table 5: Comparison of WOMAC between Group A and Group B
Pre WOMACDay 1

Group

Mean ± S.D

t value

p Value

Pre WOMAC Day 1

A

83.866 ± 3.356

0.7230

.0012*

B

83.2 ± 6.383

Post WOMACDay 4 of 4th week

A

78.133 ± 4.673

0.0193

.0009*

B

65.133 ± 4.273

Mean± S.D

t Value

p Value

0.878

.001*

0.018

.001*

Pair 1- Difference of mean WOMACbetween day 1 and 4th day of 4th week
*p - Highly significant

Table 6: Comparison of Step test between Group A and Group B
Day 1 STEP TEST

Group

Day 1 STEP TEST

A

61.2 ± 4.988

B

61.466 ± 4.485

A

60.266 ± 4.366

B

56.266 ± 4.366

4th day of 4th week STEP TEST

Pair 1- Difference of mean Step test between day 1 and 4th day of 4th week
*p - Highly significant

DISCUSSION
The study compared the effectiveness of the two
methods that is conventional treatment and
retrowalking in improving pain, balance and
functional performance. The subjects in this study have
similar base values of all the dependent variables
suggesting that all group had homogenous group of
patients. 38 Knee O.A. is a prevalent condition
contributing significantly to functional limitation and
disability. Numerous studies show secondary gait
change pattern of O.A. is due to pain, decreased muscle
strength, instability and stiffness9.
The result of the study reveals that the
Retrowalking is more effective in improving pain,
balance and functional performance than the
conventional treatment. The Retro walking group
(group B) showed a significant improvement in
WOMAC scores of 27.73% than the Conventional
treatment group (Group A) who showed an increase
of 7.33%.The mean value ± standard deviation of
WOMAC scores for subjects in group A was 83.866 ±
3.356 on day 1 and on 4th day of 4th week was 78.133
± 4.673. The mean value ± standard deviation of
WOMAC scores for subjects in group B was 83.2 ±
6.383 on day 1 and on 4th day of 4th week was 65.133
± 4.27310,11.
The Retro walking group (Group B) also showed a
significant improvement in the step test of 9.24% than
the Conventional treatment group (Group A) who
showed an increase of 1.54%. The mean
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value ± standard deviation of STEP TEST scores for
subjects in group A was 61.2 ± 4.988 on day 1 and on
4th day of 4th week was 60.26 ± 4.366. The mean value
± standard deviation of step test scores for subjects in
group B was 61.466 ± 4.485on day 1 and on 4th day of
4th week was 56.266 ± 4.366.
In this study, we have investigated the effects of
Pain, Balance and Functional performance exercises
on knee OA. According to Arata statistically,
significant improvement in function is seen in both the
groups and between the groups. However, the
improvement in Group B is greater than that of Group
A12. Improvement in function may be attributed to the
reduction of pain, reduction in abnormal joint kinetics
and kinematics during functional movements and
improved muscle activation pattern. Studies have
shown that compared to forward walking; backward
walking creates more muscle activity in proportion to
efforts. As advantages of Retro-walking include
improvement in muscle activation pattern, reduction
in adductor moment at knee during stance phase of
gait and augmented stretch of hamstring muscle
groups during the stride; all of these may have helped
in reducing disability thus leading to improved
function13.
Backward walking, as opposed to forward walking,
reduces the compression forces at the patella femoral
joint and decreases the force absorption at the knee.
This is mainly because of the reduced eccentric
function of the quadriceps muscle Both Vilensky et al
and Kramer and Reid, 1993 concluded that backward
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A Study to Find Association of 6MWD with Resting
Cardiovascular Parameters in Obese Subjects
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ABSTRACT
Objective: To determine if aerobic fitness assessed by 6MWD is able to predict resting
Cardiovascular function and cardiovascular disease risk factors in obese subjects.
Study Design: Observational study
Method: 30 obese females with age group between 20-30 years were selected according to inclusion
criteria. Resting SBP, DBP, HR and RPP were measured in sitting position. Aerobic fitness was assessed
using the 6MWD-test according to ATS guidelines. Correlation of measured value of 6MWD with
SBP, DBP, RPP, and HR was done.
Outcome Measures: 6MWD, SBP, DBP, HR, RPP
Results: Inverse association were observed between 6MWD and SBP (r=-0.699, p<0.01), 6MWD and
DBP(r=-0.485, p<0.01), 6MWD and HR(r=-0.694, p<0.01), 6MWD and RPP(r=-0.699, p<0.01).
Conclusion: There was a significant negative correlation of 6MWD with resting SBP.DBP, HR and
RPP in obese female subjects. It suggests that there is significant effect of aerobic fitness on resting
cardiovascular function in obese subjects.
Keywords: Obesity, Aerobic Fitness, Cardiovascular Risk Factors

INTRODUCTION
Obesity is a major health problem affecting young
and old throughout the world. (1)Obesity has been
increasing in epidemic proportions in Adults. (2)
Obesity is defined as abnormal or excessive fat
accumulation that presents a risk to health. It is
associated with numerous co morbidities, like glucose
intolerance, insulin resistance including hypertension
(HTN) and major cardiovascular (CV) Risk factors. (3)
General obesity which is usually described in terms
of body mass index (BMI) is calculated by dividing
the subject’s weight in kilograms by height in meters
squared (kg/m2). (1) According to WHO classification
of Asian Indians, BMI of obese people is ≥ 25 kg\
m2. (4)
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The 6MWT can be used as a one-time measure of
functional status of patients, as well as a predictor of
morbidity and mortality. (6)
Normal 6MWD in healthy adults aged 20 to 50
years is 638±44 in males and 594±67 in females. (12).
Obese individuals commonly present reduced lean
body mass and, consequently, a shorter 6MWD. (13)
Poor fitness in young adults is associated with
obesity and the development of cardiovascular disease
risk factors. These risk factors can be modified by
improving fitness. (5)
The 6MWD-test was firstly used in clinical settings
to evaluate cardiopulmonary capacity and function,
previous studies (Miyamoto et al., 2000; Rostagno et
al., 2003; Pinto-Plata et al., 2004) consistently
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demonstrated that 6MWD is a useful prognostic
marker of mortality in CVD patients.
Gradually, due to be considered a simple, safe,
inexpensive (Rostagno et al., 2003) and valid test,
6MWD-test became popular in other settings. (7)
Obesity has many adverse effects on hemodynamic
and CV structure and function. In obesity due to
increased sympathetic activation, heart rate is typically
mildly increased. Weight gain is also typically
associated with increases in arterial Pressure. (2)
In this study we are using the 6MWD-test to decide
physical fitness in obese people and the aim of this
study is to find if there is any correlation between this
6MWD and the resting cardiovascular parameters in
obese people.
MATERIALS AND METHOD
Materials: Sphygmomanometer
Stethoscope
Stopwatch
Two small cones to mark the turnaround points
Chair
Worksheet
Inclusion Criteria
•

Gender: Females

•

Age group: 20-30 Years

•

BMI ≥ 25 kg/m2

Exclusion Criteria
•

Uncontrolled hypertension or diabetes

•

Symptomatic cardio respiratory disease

•

Uncontrolled epilepsy

•

Chronic disabling arthritis

•

Smoker

•

Having any difficulty in walking

•

Under treatment with drugs that can affect muscle
function
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PROCEDURE
This Study was conducted on 30 females aged
between 20 to 30 years. Subjects, who fulfil the
inclusion criteria were selected purposefully, were
informed about the nature of study, procedure and
usefulness of the study.
The subjects are evaluated with a detailed history,
physical examination. Informed written consent is
obtained. All subjects are requested to abstain from
beverages including caffeine for 12 h before the
experiment.
After 5 min of rest in supine position, in
temperature-controlled room, Resting BP and HR are
measured after taking the subject in sitting position
with the arm comfortably placed at heart level.
Average of two measures for Systolic blood pressure
(SBP), Diastolic blood pressure (DBP), Rate Pressure
Product (RPP) and Heart rate (HR) entered as data.
Aerobic fitness is assessed using the 6MWD-test
according to ATS guidelines which is a commonly used
physical performance measure in research.
It was taken as follows, (6)
The 6MWT was performed indoors, along a long,
flat, straight, enclosed corridor with a hard surface that
is seldom travelled. The walking course was 30.16 m
in length. The turnaround points were marked with a
cone. A starting line, which marks the beginning and
end of each 60.32-m lap, was marked properly.
Subjects were prepared by wearing Comfortable
clothing and appropriate shoes for walking.
A light meal was acceptable before early morning
or early afternoon tests. Patients should not have
exercised vigorously within 2 hours of beginning the
test.
The patient should sit at rest in a chair, located near
the starting position, for at least 10 minutes before the
test starts. After taking the patient to the starting point
timer was set to 6 minutes.
Instructions were given to the subjects as follows;
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“The object of this test is to walk as far as possible
for 6 Minutes. You will walk back and forth in this
hallway. If u get out of breathe or become exhausted.
You are permitted to slow down, to stop, and to rest
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as necessary. You may lean against the wall while
resting, but resume walking as soon as you are able.
You will be walking back and forth around the cones.”

Graph 1: Correlation of 6mwd with resting SBP

Then one demonstration of how to walk was given
to the subject. Proper instructions were given about
not to run and about don’t talk to anyone during walk.
At the end of 6 minutes subject was asked to stop
immediately and then marking of the spot where he
stopped was done. The number of laps covering and
the additional distance covered were recorded and
Finally the total distance walked by the subject was
calculated.
Then correlation of this value of 6MWD with above
measured resting SBP, DBP, RPP, and HR were done
independently to find out whether they are correlating
or not.

r= -0.699
Graph 2: Correlation of 6MWD with resting DBP

FINDINGS
Results were analysed using SPSS 16.0 version.
There was a non parametric relation of the
collecting data. So spearman rank correlation
coefficient test was used to know whether the 6MWD
was significantly correlated with resting
cardiovascular parameters or not.
Table: 1. Descriptive characteristics of Study sample
Parameters(N=30)

Mean ± Standard
Deviation

SEM (Standard
Error of
Measurement)

Age(years)

23.33±2.022

0.3693

Height(m)

1.60±0.083

0.01520

Weight(kg)

70.00±9.34

1.705

BMI(kg/m2)

27.29±2.55

0.4668

SBP(mmHg)

119.97±7.854

1.4339

DBP(mmHg)

82.33±5.920

1.081

HR(bpm)
RPP

88.23±5.852

1.068

10,579.53±1317.8

2.405

538.17±34.38

6.277

6MWD(m)

r= -0.485
Graph 3: Correlation of 6MWD with resting HR

Obese individuals showed reduced performance
in 6MWD comparing normal individual values. (13)
Aerobic fitness was significantly and inversely
related with resting cardiovascular parameters.
Inverse association were observed between 6MWD
and SBP (r=-0.699, p<0.01), 6MWD and DBP(r=-0.485,
p<0.01), 6MWD and HR(r=-0.694, p<0.01), 6MWD and
RPP(r=-0.699, p<0.01).
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r= -0.694
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Graph 4: Correlation of 6MWD with resting

2.

3.
4.
5.

6.
7.
RPP r= -0.699
CONCLUSION
There was a significant negative correlation of
6MWD with resting SBP.DBP, HR and RPP in obese
female subjects.

8.

9.

It Suggest that there is effects of aerobic fitness on
resting cardiovascular function in obese subjects.

10.

It reinforces the idea that a worse cardiovascular
profile, with elevated SBP, DBP, HR and RPP is related
with lower aerobic fitness in obese subjects.

11.
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ABSTRACT
Objective: To examine the correlation between knee joint position sense and jump motion control
ability in normal healthy untrained individuals pre and post proprioceptive training.
Method: Pre and post proprioceptive training, forty subjects jumped 3 times with blindfold to each
of what they thought was 25%, 50% and 75% of their maximum jump distance; also they reproduced
150, 450 and 600 of knee angles.
Measurements: Each subject was pre tested and post tested for 25%, 50% and 75% of their maximum
jump distance and 150, 450 and 600 of knee angles.
Results: Statistical tests show a relationship between jump distance and knee joint flexion angles
after the proprioceptive training which was not present before the training.
Conclusion: Proprioceptive training improved knee joint position sense and its correlation with jump
motion control ability.
Keywords: Proprioception, Joint Position Sense, Motion Control, Knee Joint, Jump, Proprioceptive Training

INTRODUCTION
Various motion controls are needed so that a
human being can move in daily life. It is important to
discover factors related to motion control ability in
order to carry out physical therapy necessary for
maintaining it4. If the factor is amenable to physical
therapy, then motion control ability can derive
beneficial effects from it.
Humans can execute most jump motions at
different levels of performance. Performing a jump
motion maximally might be relatively easy from a
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control point of view, because there exists a unique
set of control signals yielding maximal performance.
Providing control signals for submaximal
performance of a jump motion is more difficult because
there exists, in principle, different sets of control signals
which yield the same submaximal performance. Also,
there are many levels of submaximal performances
possible, each of which requires an appropriate set of
control signals.
Abilities of Joint Position Sense (JPS) are related to
motion control ability.1, 7 JPS is defined as the ability to
assess a limb’s position without the assistance of
vision2
The purpose of this study was to examine the
control mechanism that centers on the intrinsic
feedback mechanism between motion control ability,
JPS ability and to investigate the abilities in healthy
subjects.
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MATERIALS AND METHOD
Location: Public Sector Hospital, Mumbai.
Duration of study: 4 week.
Sample size: 40
Study Design: Prospective comparative and
correlation open study.
Inclusion Criteria
1. Normal healthy untrained males (age 18-25).
Exclusion Criteria
1. Presence or history of musculoskeletal and / or
neurological dysfunction.

Fig .1: Measurement of maximum jump

2. Individuals undergoing structured training
program.
Materials used were
1. Measuring tape
2. Goniometer
3. Marker pens
4. Foam surface.
Study Description
After approval of institutional ethics committee, an
informed written consent was taken from all the
subjects.
At the beginning, Knee Joint Position Sense (KJPS)
and Jump Motion Control Ability (JMCA) were tested,
followed by a 4 week proprioceptive training. Again,
KJPS and JMCA were re-tested at the end.
Measurement of JMCA (Jump Motion Control
Ability)
In standing long jump, the subject stood behind a
line and attempted to jump as far as possible. The
measurement is taken from the line to the nearest point
of contact at the landing spot.
Three attempts were given to note the maximum
jump. Each subject jumped thrice each to what he
thought was 75%, 50% and 25% of his maximum jump
and mean was recorded, for a total of 9 jumps with
blindfold. True 25, 50 and 75% of were calculated from
the maximum jump values. Difference between mean
and calculated value was the “error”.
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Fig .2: Measurement of 50% of maximum jump

Measurement of KJPS (Knee Joint Position Sense)
Goniometer was placed at the lateral knee joint line
of dominant knee joint in one leg standing position.
The investigator verbally guided the subjects to the
desired position in 150 of knee flexion and held for 5
seconds, the subject was asked to concentrate on this
position. The subjects were then asked to return the
knee to neutral position. The subjects were then asked
to voluntarily place the knee in 150. The subjects then
verbally notified the investigator when they believed
the position was obtained saying “stop”. The
reproduction angle was recorded. The recording was
performed for total of three times and mean was
recorded. This difference between actual 150, 450 and
600 angle and mean of reproduction angle was the
“error”.
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14. One leg stance with 150 knee flexion
15. One leg stance with 450 knee flexion
16. One leg stance with 600 knee flexion

Fig. 3: Testing of knee joint position sense (KJPS)

The Training Program: 4 week, 5 days/week (each
session 20 mins)
On floor with eyes open
1. One leg stance
2. One leg stance with 150 knee flexion
3. One leg stance with 450 knee flexion
4. One leg stance with 600 knee flexion

Fig. 4: Exercise no. 2

On floor with blindfold
5. One leg stance
6. One leg stance with 150 knee flexion
7. One leg stance with 450 knee flexion
8.

One leg stance with 600 knee flexion

On foam surface with eyes open
9.

One leg stance

10. One leg stance with 150 knee flexion
11. One leg stance with 450 knee flexion
12. One leg stance with 600 knee flexion
On foam surface with blindfold
Fig. 5: Exercise no. 10

13. One leg stance
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Training program started with the first exercise and
if they performed it successfully without a loss of
balance (touching the other leg to the surface) and
completed 10 repetitions, they progressed to the next
exercise. If they failed to perform any exercise, then,
they repeated the same exercise until it was performed

successfully. This was done till the subjects completed
all exercises. If any subject completed the last exercise
before 4 weeks then, last and the most challenging
exercise was performed for the remaining duration. If
any subject could not complete the exercises by 4
weeks, still then, at the end the parameters were tested.

FINDINGS
Table 1: Difference of means for pre and post proprioceptive training of 150 KJPS
KJPS15°
Mean
Observations
P Value
Paired t-test

pre training
post training
18.72
15.76
40
40
5.19489E-08
p = 5.19489E-08, p < 0.05 statistically significant

Table 2: Difference of means for pre and post proprioceptive training analysis on 75% of maximum Jump of JMCA
JMCA ( 75% of Maximum Jump)
Mean
Error
Percentage Error

pre training
Obtained
Calculated
134.85
141.10
6.3
4.67

P Value
By paired T-test

post training
Obtained
Calculated
143.51
143.20
0.3
0.20

6.90115E-05
p =6.90115E-05, p < 0.05 statistically significant

Table 3: Difference of means for pre and post proprioceptive training analysis on 50% of maximum jump of JMCA
JMCA ( 50% of Maximum Jump)

Pre Training
Obtained
Calculated

Mean

92.52

91.8

Error

0.7

Percentage Error

0.75

P Value
By paired T-test

Post Training
Obtained
Calculated
94.53

95.4
0.9
0.95

0.1969
p =0.1969. p > 0.05 not statistically significant

Table 4: Pre-training co-relation of 15°, 45° and 60° KJPS with 75% of maximum jump
KJPS

75% of Max
Jump (cm)

15°

45°

60°

Mean

18.72

48.99

65.26

r value

0.0404

0.0454

-0.0761

P Value

9.985E-33

4.774E-27

1.189E-16

By Pearson test

133.62

p<0.05 significant

75% of JMCA is not co-related with all the parameters of KJPS (r=0.0404, 0.0454 and -0.0761 with 150, 450 and 600 respectively).

Table 5: Post-training co-relation of 15°, 45° and 60° KJPS with 75% of maximum jump
KJPS
15°

45°

75% of Max
Jump (cm)
60°

Mean

17.24

45.68

63.81

r value

-0.3572

-0.3506

-0.2138

P Value

3.628E-36

3.424E-33

3.076E-22

143.51

By Pearson test p<0.05 significant
75% of JMCA has moderate negative co-relation with all parameters of KJPS (r= -0.3572, -0.3506 and -0.2138 with 150, 450 and 600
respectively).
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DISCUSSION
Proprioceptive training improved KJPS and JMCA
apparently because subjects were better able to
reproduce angles and control jumps post training
possibly because, firstly, joint mechanoreceptors which
respond specifically to end range of motion and local
compression8 were stimulated by the motion of the
exercise resulting in increased sensitivity. Secondly,
local compression effect during Closed Kinematic
Chain (CKC) exercises produced axial loading effect
on the joint mechanoreceptors.
The increase in strength of leg extensor muscles
along with inhibition of stretch reflex3 and the cocontraction mechanism possibly resulted in
improvement in standing long jump. In the
literature10,11 exercise regimes which increase muscle
strength may also facilitate the neural pathways
involved in proprioception, central processing and the
acquisition of motor skills. This may also account for
the improvements in KJPS and JMCA.
In table and chart no.1 showing assessment of 150,
450 and 600 of KJPS respectively, the mean “error” in
post training had reduced. In table and chart 1, for 150
KJPS, the mean changed from 18.72 to 15.76. Applying
paired T test, p = 5.19E-08(statistically significant). The
improvements in accuracy of jumps can be probably
because the jump distance is controlled by initial angle
of knee flexion4. The subjects who had a high ability to
reproduce knee joint angles were able to control jump
distance more precisely, we obtained improved
reproducibility of KJPS. Thus, improvement in KJPS
might have resulted in the improvement of JMCA in
all the parameters.
Assessment of KJPS was done for 150, 450 and 600
and training program also comprised of maintenance
of knee joint position at same angles. Thus, we also
attribute the improvement of accuracy of KJPS post
training to the principle of specificity.
Table and chart no. 4 shows 75% of maximum jump,
error had reduced to 0.28cm from 6.25cm. Applying
paired T test p value = 6.901E-05(statistically
significant)
Table and chart no. 5 shows 50% of maximum jump,
error had reduced to 0.95cm from 0.63cm. Applying
paired T test p value = 0.1969(statistically non
significant). Our subjects comprise of males of age
group 18 to 25 for whom jumping can be a day to day
activity. Since, much day to day activities are done in
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the mid range9; we assume that the subjects of this age
group may be using this range of jumping more
frequently. This probably might have resulted in a
cross training effect9 leading to minimal errors.
From table and chart no. 7, co-relation of 75% of
maximum jump with KJPS of 15° (r value = 0.0404),
45° (r value = 0.0454) and 60° (r value = -0.0761), when
statistically analyzed by Pearsons’ test, indicate that
there is no co-relation. This no co-relation in pre
training parameters between KJPS and JMCA can be
attributed to overshooting of target distances, which
were seen in all standing long jump and all
reproduction of knee angles. This observation is
consistent with the finding reported in a previous
studies5,6.
Table and chart no. 10, shows post training corelation of 75% of maximum jump with KJPS (15°, 45°
and 60°). For 15° (r value = -0.3588), 45° (r value = 0.3333) and 60° (r value = -0.2420) indicate that there
is a moderate negative co-relation in the post training
parameters between 75% of maximum jump with KJPS
(15°, 45° and 60°). This could be probably because post
training we obtained reduction in the errors of both
KJPS and JMCA.
According to literature4, Jump distance depends on
angle of the knee joint and that the jump distance was
adjusted by changing the angle of the knee joint.
Changing the knee joint angle allows for control of submaximal jump distances4. The subjects who had a high
ability to reproduce knee joint angles were able to
control jump distance more precisely, because the
jump distance is controlled by the knee joint angle4.
The control ability of sub-maximal distance was
increased by training the adjustment of the knee joint
flexion angle
CONCLUSION
4 weeks of proprioceptive training resulted in
improvements in KJPS and JMCA which can be
attributed to the proprioceptive training program
which stimulated the joint mechanoceptors, muscle
spindles and Golgi tendon organ.
The improvements were not statistically significant
in 50% of maximum jump possibly because mid range
activities are performed most frequently which might
have resulted in cross training effect and the subjects
were better able to reproduce angles even in pre
training.
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We found no statistical significant co-relation
between KJPS and JMCA in pre training, probably
because there were more errors in jumping. We found
a moderate negative co-relation between them post
training. The control ability of sub-maximal distance
was increased by training the adjustment of the knee
joint flexion angle, because the accuracy sub-maximal
jump distance depends on knee joint flexion angle.
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ABSTRACT
Aim: To find awareness of HSC students about Physiotherapy as a career option.
Objective: A] To find awareness of HSC students about Physiotherapy with reference to,
• General awareness about profession.
• Career option & Future scope.
• Earning & Remuneration.
B] To find common source of information about physiotherapy.
Material & Method: This was a survey were 300 HSC students of private classes & colleges in Mumbai
& Pune were interviewed. They had biology as an elective subject. The data was analyzed using
descriptive analysis.
Results: 40% students think, Physiotherapy is a part of medical course, ,59% students think therapist
can be 1st contact practitioner,36% think, gross earning of Physiotherapist for month is about 1500020000,only 54% would likes to pursue this field as career option, 49% students received information
of this course through mass media.
Conclusion: There is moderate awareness of Physiotherapy as a career option in HSC students in
urban areas.
Keywords: Awareness, Physiotherapy, Students, Career

INTRODUCTION
The earliest documental origin of physiotherapy as
professional group dated back to 1894 when nurses in
England formed the chartered society of
physiotherapy.[1] Since then physiotherapy profession
has flourished worldwide. In India, Physiotherapy
school opened in year 1947 in Mumbai. physiotherapists
have been serving in society for last 60 years.
As the need of Physiotherapy is increasing in major
medical sectors, so is the need of number of good
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Physiotherapist. If they already know the job demands
& scope of Physiotherapy, they can cope up with
patients's needs effectively. Thus giving their
maximum for patient & community care. More & more
students will pursue Physiotherapy as career option,
if they already aware about the field & scope of
Physiotherapy.[2]
No statistical or detailed studies have been
documented about awareness of students about this
field or their wiliness to pursue this field as their career.
HSC students being the target population to pursue
Physiotherapy & other medical fields, we tried to find
awareness of Physiotherapy in these students. This
information will help us to improve awareness in this
population and community if required, and take
appropriate measures to enhance the number of
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Physiotherapist in India. Thus improving patient &
community care.[4]

Table 3: Physiotherapist can work in following fields----------.
Option
Pediatrics

MATERIAL & METHOD
Type of study: Survey.
Study population: HSC students.
Study settings: College & Private Classes in Mumbai
and Pune.

No. of Students

Percentage

24

7%

Women’s Health

47

14%

Neurological condition

69

20%

Orthopedic problems

161

47%

Cardiac/Respiratory
problems

42

12%

Table 4: Information about this course ?

Sample size: 300 participants.

Option

No. of Students

Percentage

Inclusion: HSC student with biology as elective
subject, both genders

Mass media

141

49%

Relatives

78

27%

Professionals

56

19%

Exclusion: Those who have already cleared HSC or
yet have to attain HSC.

Other

15

5%

Material: Questionnaire.

Option

No. of Students

5K-10K

15

5%

10K-15K

62

22%

15K-20K

105

36%

More than 20K

107

37%

Data Analysis & Interprétation: Descriptive analysis.
Method: Ethics clearance from college ethical
committee was taken.
Permission to conduct study was taken from respective
college authorities & students.

Table 5: Gross earning of physiotherapist for month

Graph 1

Verbal consent from students was taken.
Participants were made to fill questionnaire.
Gathered data was analysed using descriptive
statistics.
OBSERVATION & RESULTS
Demographic data
Out of 300 participants, 196 (65%) had PCMB as
their elective group and 207(69%) students were
females.
Table 1: Physiotherapy is part of --------------------.
Option

No. of Students

Percentage

Nursing

10

3%

Paramedical

115

39%

Medical

120

40%

Allied health

54

18%

Graph 2

Table 2: Physiotherapy treatment includes ------------------.
Option

No. of Students

Percentage

Massage

52

15%

Exercises

156

46%

Pain management

91

27%

Hot or Cold Therapy

14

4%

Machine treatment

27

8%
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Graph 3

physiotherapy from other medical counterparts also
should be increased which will serve as a effective
source of information for community.
Although, 36% participants thought average
income of therapist is Rs.15,000-20,000, which is seen
in Table 5. we have observed that, a competent
therapist earns more than 20,000-30,000. The
remuneration depends on the hours and practice
setting and field of practice.

DISCUSSION
This was a survey were students were asked
questions related to physiotherapy with respect to its
affiliation ,treatment options included ,ability to
prescribe medicines or be first contact practitioner ,
branches , gross remuneration ,source of information
and students preference as a career option.
Table 1 shows, 37% participants thought
Physiotherapy as a medical field, although it is an
allied health.
46% participants thought Physiotherapy treatment
includes only exercises is shown in Table 2 but
physiotherapists have been using pain management
techniques, hot & cold therapy, machine treatment like
IFT, US, Laser, Matrix, Mentamove, Electrical
stimulation, Paraffin wax bath, Whirlpool etc. Adjuncts
to exercise, options like mobilization, myofacial
release, craniosacral therapy, neural tissue tension, etc
have been widely used.[3]
47% participants thought Physiotherapist work in
orthopaedic field is shown in Table 3, but also they
effectively work in neurological conditions, cardiorespiratory & paediatrics conditions as well as in
women’s health problems. [4] Although need of
qualified therapists is increasing in society, lack of
awareness of physiotherapy in many hospitals &
private clinics pay less to the therapists.
49% participants said they received information
about Physiotherapy through Mass-media is shown
in Table 4. Thus it shows mass-media as a main
contributor to spread information about this field. To
increase awareness of Physiotherapy in society for
rehabilitation, number of physiotherapist should
increase which will work effectively in patient &
community care. The awareness and promotion of
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49% participants thought physiotherapists can
prescribe medicines (as s hown in graph 1). Although
Physiotherapy students learn Biochemistry &
Pharmacology in their curriculum, the main focus is
on learning the body functioning & physiological
relationship between different body components,
effect of pharmacological agents of functioning of
body. They know the mode of action of drugs, their
effect of systems & their side-effects on body. Thus
they prescribe exercises more effectively as compared
to prescribing medicines.
59%participants thought therapist can be first
contact practitioner (as shown in graph 2). Many
Physiotherapist work in hospitals, but the no. of
independent clinics is increasing day by day as the
referral practice is blooming in community. Many of
them also have been working independently as
qualified 1st contact practioner. They take home visit
for patients who are not able to come to their clinics.[5]
As represented in graph 3, 54% participants
expressed the interest to pursue this field as career
options. As the awareness about self care & quality of
life is improving, there is increase in students pursuing
physiotherapy as career option.
CONCLUSION
•

From the survey, we conclude that there is
moderate awareness of Physiotherapy in HSC
students in urban areas.

•

54% would like to pursue Physiotherapy as a
career option.

Future Scope
•

Large sample size can be taken.

•

Students from rural areas can be included.

Clinical Implication

6/12/2015, 5:52 PM
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•

This information will helps to improve the
awareness of Physiotherapy amongst students &
their parents with the reference of:

-

Awareness about profession.

-

Career option & Future scope.

-

Earning & Remuneration.

-

Main source of information.

•

Thus for spreading awareness, mass media may
be used as main contributor.

Acknowledgement: We would like to thank students,
and principals of all schools visited. Dr.Aparna
Sadhale(PT), Principal, D.E Society’s Brijlal Jindal
College of Physiotherapy, Pune for their support and
encouragement. We are grateful to authors ,editors and
publishers of all those articles, journals and books from
where the literature of this article has been reviewed
and discussed. We are also grateful to IJPOT editorial
board members and team of reviewers who have
helped to bring quality to this manuscript.

REFERENCES
1.

2.

3.

4.
5.

Chartered Society Of Physiotherapy “History of
Chartered Society Of Physiotherapy” retrieved
2008;5;29.
Yashaswi Agarwal, Nalina Gupta, Manish
Agarwal, Awareness about physiotherapy
among higher secondary students &
perseverance among physiotherapy students &
professionals in Meerut. Indian Journal Of
Physiotherapy & Occupational Therapy- An
International Journal 2012;176.
Clinical electrophysiology & wound
management curriculum content guidelines for
electrophysiological evaluation in section of
American Physical Therapy Association-2005.
American Physical Therapy Association
background 2008.
Physical therapist assistant (PTA) Education
Overview” American Physical Therapy
Association 2011.

Sponsorship/ Financial Assistance: Nil.
Conflict of Interest: Nil.

34. Rutika--170--.pmd

173

6/12/2015, 5:52 PM

DOI Number: 10.5958/0973-5674.2015.00119.7
174 Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3

Relationship of Depression, Anxiety, Stress and
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ABSTRACT
Chronic pain is defined as pain that has lasted longer than three-six month where perception,
interpretation and evaluation of pain depends on increased peripheral and central nervous system
responsiveness to peripheral noxious and non noxious stimuli. Several studies in the past say that
chronic pain is accompanied with depression, anxiety, stress and kinesiophobia. The fear avoidance
model explains changes in motor behavior resulting from pain that progress from acute to chronic.
From the literature thus reviewed, one indentifies a possible relationship between motor function in
chronic pain conditions and cognitive functioning with respect to the depressive thoughts that
accompany chronic pain. The present study aims to study the relationship between these psychological
domains and balance function in individuals with chronic pain.120 individuals with chronic pain
conditions participated as subjects in the study. Balance function was assessed using bergs balance
scale. DAS scale was used to determine the presence and severity of depression, stress and anxiety
and TAMPA score was used to assess kinesiophobia. When 120 subjects were studied for the
correlation between balance the psychological dysfunction, no significant correlation was found.
However when the subjects with balance score of 56 (full score of berg balance scale) were excluded
from the analysis, the relationship between balance & kinesiophobia (Spearman r = -0.08465, The
two-tailed P value is 0.6035), anxiety (Spearman r = -0.2127, The two-tailed P value is 0.1877), stress
(Spearman r = -0.03286, The two-tailed P value is 0.8405) was found to be consistently negative
though not statistically significant. The relationship between balance & depression (Spearman r = 0.4811, the two-tailed P value is 0.0017) was negative with high degree of statistical significance.
Thus in this study all the subjects with chronic pain were not found to have balance issues.
Conclusion: In chronic pain conditions there seems to be a relationship between psychological
functions i.e. the cognitive& affective features of a person's profile and balance function only in cases
when balance appears to deviate from normal.
Keywords: Depression, Balance, fear avoidance

INTRODUCTION
Pain is an unpleasant sensory or emotional
experience associated with acute or potential tissue
damage or described in term of such damage .Chronic
pain is defined as pain that has lasted longer than threesix month. In chronic pain conditions perception and
interpretation and evaluation of pain is influenced by
pain depends on increased peripheral and central
nervous system, responsiveness to peripheral stimuli
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which can be either noxious or non-noxious. Local
tissue injury is coupled with presence of local chemical
mediators that cause peripheral sensitization of pain.
Four components’ of chronic pain: the physical
sensation, automatic thoughts, uncomfortable
emotional reactions, Self defeating behavior that often
result from the thinking and feeling. As pts learn to
separate the physical sensations from their psycho
emotional response, stress level associated with pain
symptoms are reduced 1, 2 ,3, 4. Central sensitization, an
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aspect of chronic pain is a condition of the nervouse
system that is associated with the development and
maintenance of chronic pain. This persistent, or
regulate state of reactivity subsequently comes to
maintain pain even after the initial injury might be
healed. Central sensitization also corresponds with
increase level of emotional distress, particularly
anxiety. When the nervous system is stuck in a
persistent state of reactivity pts are going to be anxious
/nervous. Modulation of pain perception in terms of
its severity as well as its interpretation happens at
various levels, like the thalamus, the primary and
secondary somatosensory cortex (the perception of
pain), the limbic lobe comprising of areas like the
hippocampus (the memory of pain) and the amygdale
(emotions that is associated with pain), the forebrain
(interpretation and evaluation of pain in terms of its
origin and consequences) , The degeneration of the
proprioceptive system due to changes that happen in
the peripheral receptors as well as the sensory
neurological system may contribute to the changes in
modulation of pain and there by its interpretation and
evaluation. Several studies in the past say that chronic
pain leads to depression, anxiety, stress and
kinesiophobia. A depressive disorder is not a passing
blue mood but rather persistent feelings of sadness &
worthlessness & a lack of desire to engage in formerly
pleasurable activities. Anxiety is the subjectively
unpleasant feeling of dread over something unlikely
to happen, such as the feeling of imminent death. It is
often accompanied by muscular tension restlessness,
fatigue & problems in concentration. Stress: is a
psychological & physical response of the body that
occurs whenever we must adapt to changing
conditions, whether those conditions be real or
perceived, positive or negative.
Three main types of movement strategies in balance
control are the ankle strategy, the hip strategy and the
stepping strategy can be used to return the body to
equilibrium in a stance position. Individuals can
influence which strategy is selected and the magnitude
of their responses based on intention, experience and
expectations. Anticipatory postural strategies, before
voluntary movement, also help maintain stability by
compensating for anticipated destabilization
associated with moving a limb.
Sensory information from somatosensory, visual
and vestibular systems must be integrated to interpret
complex sensory environments. As subjects change the
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sensory environment, they need to re-weight their
relative dependence on each of the senses.
Many cognitive resources are required in postural
control.
Because the control of posture and other cognitive
processing share cognitive resources, performance of
postural tasks is also found to be impaired by a
secondary cognitive task. Falls can result from
insufficient cognitive processing to control posture
while occupied with a secondary cognitive task. This
leads us to the conclusion that cognitive processing
forms an integral aspect of balance performance.
The coordination of postural control may be
affected in subjects with chronic low back pain (CLBP).
The cause of this disturbance is not known. Specifically,
it is not clear whether changes in postural control are
related to pain itself and to its stressful nature, so-called
‘‘pain interference’’. In humans, discharge from highthreshold nociceptive afferents interacts with spinal
motor pathways as well as with primary
somatosensory and motor cortex. These complex
actions are likely to contribute to adaptive changes in
postural control.
Studies done in patients with CLBP have been
found to have abnormalities of the soleus H-reflex17
which depends on the activation of large-diameter
mechano-receptive afferents (group Ia fibers) in the
muscle. It is known that changes in Ia input may result
in altered proprioception and distortion of sensory
maps. In addition, altered processing of non-noxious
afferent information from large-diameter afferent
fibers has been suspected to contribute to some aspects
of pain.
Depression and kinesiophobia are also recognized
as feature of chronic pain.
Neuroendocrine studies done in individuals with
depression have reported deviation of the
Hypothalamo-pituitary-thyroid, hypothalamopituitary-adrenal, nor epinephrine and dopamine
secretions from normal.
From the literature thus reviewed, one indentifies
a possible relationship between motor function in
chronic pain conditions and cognitive functioning in
general and specially the depressive thoughts that
accompany chronic pain.
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The present study aims to study the relationship
between these psychological domains and balance
function in individuals with chronic pain.

Fig 2. Relationship b/w BBS and Anxiety in subjects with score <
56 on BBS

MATERIALS AND METHODOLOGY
120 Individuals suffering from chronic pain
conditions participated in the study and they are
classified into 4 categories( 30 each) based on the area
of involvement i.e. back pain, knee pain, cervical pain
& shoulder pain. Individuals suffering from any
known psychological conditions; acute pain conditions
& any known neurological illness & inability to
understand written material were excluded from the
study. Study design: cross sectional correlational.
Subjects were assessed for their balance using berg
balance scale. They were then administered following
questionnaires: 1) TAMPA scale of kinesiophobia 2)
DASS scale

Spearman r = -0.2127, the two-tailed P value is 0.1877, considered
not significant.

Fig 3. Relationship b/w Depression and BBS in subjects with
scores< 56 on BBS.

DASS (Depression, Anxiety and Stress scale), is a
self report inventory where each of the three scales
contains 14 items, divided into subscales of 2-5 items.
Kinesiobhobia was measured using the TAMPA
scale.
The TSK questionnaire comprises 17 items
assessing the subjective rating of kinesiobhobia.

Spearman r = -0.4811, the two-tailed P value is 0.0017, considered
very significant.

DASS: I.e. levels of depression, anxiety & stress
were tested for their individual correlations with scores
on BBS.

RESULTS AND DISCUSSION

Scores of kinesiobhobia were tested for its
correlation with scores on BBS
The statistical analysis was done using graph pad
instat. The test of correlation used was spearman’s rho.
Fig. 1. Relationship b/w BBS and Anxiety on DASS (120 subjects)

Spearman r = 0.1361, the two-tailed P value is 0.1384, considered
not significant.
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In the present study when the entire sample of 120
subjects was studied for the correlation between
balance as assessed on berg balance scale & the
psychological dysfunction like kinesiophobia,
depression, anxiety, stress as reported on the respected
questionnaire, no significant correlation was found.(
fig 1) When the individual groups of subjects suffering
from knee pain, low back pain, cervical pain, shoulder
pain were analyzed no such correlation was seen.
However when the subjects with balance score of 56
(full score of berg balance scale) were excluded from
the analysis, the relationship between balance &
kinesiophobia, anxiety, stress was found to be
consistently negative though not statistically
significant.( fig2). Further the relationship between
balance & depression was found to be negative with
high degree of statistical significance (fig 3). Thus in
this study all the subjects with chronic pain were not
found to have balance issues. It can be seen that in
chronic pain conditions there seems to be a relationship
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between psychological functions i.e. the cognitive&
affective features of a person’s profile and balance
function only in cases when balance appears to deviate
from normal.
Depression has been associated with decreased
pain thresholds and tolerance levels, reduced ability,
general withdrawal and mood disturbance such as
irritability, anhedonia (loss of enjoyment of good
things in life), frustration and reduced cognitive
capacity. Persistance and pain beyond the expected
healing time is associated with physical deconditioning
such as loss of mobility, muscle strength and lowered
pain thresholds (allodynia). Consequently, the
performance of daily physical activities may lead more
easily to pain and physical discomfort. As a result, the
avoidance of activity becomes increasing likely, as does
the risk of chronicity.11

There are neural substrates of depression explained
in previous studies. Hypothalamic-pituitary-adrenal
(HPA) axis activity is governed by the secretion of
adrenocorticotrophic hormone releasing factor (CRF)
and vasopressin (AVP) from the hypothalamus, which
activate the secretion of adrenocorticotrophic hormone
(ACTH) from the pituitary, which stimulates the
secretion of the glucocorticoids (cortisol in humans and
corticosterone in rodents) from the adrenal cortex. The
CRF release is found to be increased in depression with
higher levels of cortisol in circulation.8, 10
Hypothalamo pituitary Thyroid axis is also found
to be deviant in function with excessive secretion of
Thyrotropin releasing factor and resultant increase in
serum thyroid levels.
As a stress hormone, Nor adrenaline affects parts
of the human brain where attention and impulsivity
are controlled. Along with epinephrine, this compound
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affects the fight-or-flight response, activating the
sympathetic nervous system to directly increase heart
rate, release energy from fat, and increase muscle
readiness. The previous study has reported a sub
sensitivity of the alpha 2 adrenergic receptors in
individuals with depressions which leads to
inadequate negative feedback to the sources of nor
adrenaline in the body which include the presynaptic
sympathetic nerve endings and the adrenal medulla
leading to excessive release of nor adrenalin.
Considering the above mentioned effects of nor
adrenalin / epinephrine, this should lead to hyper
responsiveness to any stress situations (mental or
physical). So this can be hypothesized as being one of
the factors affecting planning and execution of the
motor plans demanded in balance. Further research
needs to be perform to determine the specific effects
of nor adrenalin dysregulation on balance
Dopamine was first implicated in the etiology and
treatment of depression. Evidence from clinical
investigations support the finding that depressed
patients have reduced cerebrospinal levels of
homovanillic acid (HVA), the major metabolite of
dopamine in the central nervous system.
Neuroimaging studies of medication-free depressed
patients have found decreased ligand binding to the
dopamine transporter and increased dopamine
binding potential in the caudate and putamen, a
finding consistent with the interpretation that
depressed subjects have a functional deficiency of
synaptic dopamine. The type of depressive-feeling
caused by a lack of dopamine in the brain is a very
low energy depression, with lack of motivation.21, 22
Motor Control Perspective: In the present study,
balance function was assessed using the Berg’s Balance
scale which includes items that demand feed forward
strategies of balance and motor control. Pre-orientation
into the task requires integration of all sensory
receptions that form the primary body scheme which
depends largely on functioning of the prefrontal cortex.
Prefrontal cortex coordinates with the parietotemporal-occipital lobe and is influenced by the limbic
lobe for the formation of the basic frame of reference.
Since the prefrontal cortex requires activation from
the basal ganglia, dopamine turns out to be an
important mediator of balance function. Dopamine
levels have been purported as being reduced in
depressive states which offers insight into the possible
inadequate functioning of the prefrontal cortex. One
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caveat needs to be mentioned that the dopamine
reduction has not been specifically attributed to any
particular source.
Altered activity of the limbic
which has
interactions with prefrontal cortex can affect the
disengagement and precise activations demanded of
any sensory-motor function. These can be the possible
reasons for the significant negative relationship
observed between scores on depression and on BBS.
As anxiety and stress are psychological states not as
rigidly established as depression, one understands the
relationship between these and balance being negative
yet not significant.
As a result of the above mentioned changes in the
neurological functions as well as the overt motor
behavior there are certain secondary biomechanical
changes as well as over activity of the sympathetic
nerves which are known to set in with chronic pain.
This Thus the blood supply essential for tissue recovery
gets altered causing disturbance in the process of tissue
healing.
Conclusion: thus it is found that balance function
is not affected in all individuals with chronic pain.
However the cognitive behavioral profile which
includes depressive thoughts and avoidance behavior
may be related to balance function in individuals with
chronic pain who show deficiency in balance
performance. Further research should be carried out
to determine the relationship between the
neuroendocrine correlate’s of depression and
activation of the brain areas responsible for balance
functions.
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ABSTRACT
200 Knee Osteoartritis(KOA) patients with pain randomly divided in 4 groups of 50 each. Group A
was treated with Pulsed electromagnetic energy (PEME),Group B was treated with Ultrasonic
therapy(US), Group C was treated with Interferential therapy(IFT) & Group D received no
electrotherapy for 8 weeks. All four groups received Exercise therapy. Statistical analysis revealed
no electro treatment is superior than other.
Keywords: Osteoarthritis, Pulsed Electromagnetic Energy, Ultrasonic Therapy, Interferential Therapy

INTRODUCTION
Knee osteoarthritis is one of the common cause of
pain & disability. Osteoarthritis (OA) occurs most
frequently in the knee joint, one of the most common
sites of major health problems in older subjects (Felson
et al,1990). Intractable pain is the commonest symptom
of KOA. Quality of life (QOL) patients with KOA
significantly deteriorates due to pain and loss of
mobility leading to dependence and disability. 1,2
OA is characterized by non inflammatory
deterioration of the articular cartilage with reactive
new bone formation at the joint’s surface and margins.
The primary lesion of OA is in the articular cartilage,
in which the earliest change is diminution of
mucopolysaccharide and chondroitin sulphate in
proportion relative to the collagen matrix, thereby
unmasking the collagen. Normally, the matrix
dissipates stresses hydrostatically, but when the
collagen is unmasked, its fibers are subjected to
excessive flexural and torsional stresses, leading to
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rupture and the erosions, the classic characteristic of
OA (Huang et al ,2005). 3
OA knee is characterized by presence of muscle
atrophy surrounding the joint involved. Quadriceps
muscle being the commonest affected causes reduced
dynamic joint stability & decreased loading strength.
The gradual decline in quadriceps strength seen in
knee OA has been attributed in part to arthrogenic
muscle inhibition.4
Physiotherapeutic Modalities e.g. applications of
heat ,electricity , cold, US , have widely been employed
for short-term pain relief in many musculoskeletal
conditions, including KOA. But literatures on efficacy
of these application is scarce or not available.
Aktas et al. (2007) worked on PEME for pain. In a
double-blinded, randomized, and controlled study,
these researchers examined if PEME provided
additional benefit when used with other conservative
treatment modalities in acute phase rehabilitation
program for pain. Results were assessed before and
after treatment. When compared with the baseline
values, significant improvements in all variables were
observed at the end of the treatment in all groups (p <
0.05). No significant difference between treatments
was observed for any of these variables (p > 0.05). The
authors concluded that there is no convincing evidence
that PEME therapy is of additional benefit in acute
phase rehabilitation program to control pain.5
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Gundog et al.(2012) demonstrated the superiority
of the IFT with some advantages on pain and disability
outcomes when compared with sham IFT for the
management of knee osteoarthritis. However, the
effectiveness of different amplitude-modulated
frequencies of IFT was not demonstrated.6
Fuentes et al. (2010) stated that IFT as a supplement
to another intervention seems to be more effective for
reducing pain than a control treatment at discharge
and more effective than a placebo treatment at the 3month follow-up. However, it is unknown whether
the analgesic effect of IFT is superior to that of the
concomitant interventions.7
Ozgönenel et al. (2009) suggested that therapeutic
US is safe and effective treatment modality in pain
relief and improvement of functions in patients with
knee OA.8
Yang et al. (2011) also documented that Ultrasound
treatment significantly alleviates joint symptoms,
relieving joint swelling, increasing joint mobility and
reducing inflammation, in osteoarthritis patients.9
Köybasi et al.(2010) documented that addition of
therapeutic ultrasound to the traditional physical
therapy showed a longitudinal positive effect on pain,
functional status, in patients with hip osteoarthritis. 10
AIMS & OBJECTIVES
The aim was to find out the efficacy of different
electro-physiotherapeutic modalities, i)Pulsed
electromagnetic energy ii) Ultrasound & iii)
Interferential Therapy used in conjunction with
exercise for knee pain in osteoarthritis.
MATERIALS & METHOD
Sampling: 200 osteoarthritis patients,( with
radiological grading) between the age group of 45 65 years from the Physiotherapy department of
PGIMER, Chandigarh randomly selected for this
study. Male-32 , Female-168.
Study design: Experimental, a pre & post treatment
study design.
Grouping: Randomization into 4 equal groups.
Group A: Exercise , postural care & precautions, plus
Pulsed electromagnetic energy (Pulsed shortwave
diathermy).
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Dosage: Treatment dosages as suggested by previous
research, 11 m waves at 27.12 MHz and 150 watts for
15 minutes with condenser electrodes (Lankhorst et
al., 1983); 19
Group B: Exercise, postural care & precautions, plus
Ultrasonic therapy.
The locations of sonication (US treatment): The regions
for application of therapeutic ultrasonic therapy were
selected according to locations of tender points, the
knee divided in four quadrants noted on orthopedic
clinical examination.
Dosage: Therapeutic Ultrasound therapy set at a
frequency of 1.1 MHz, duty cycle 100%, ERA 4.0cm2,
intensity 1.00 w/cm2, treatment time 7.30 minutes,
applied to each treatment (the default program for
Arthrosis with Gymna, Pulson 200,Belgium).
Sonication performed 3 times a week for 8 weeks .
Group C: Exercise, postural care & precautions, plus
Interferential therapy.
Patients were told what they could expect to feel and
that the sensation should be mild. The treatment
protocol recommended by Taylor et al. (1987) 20 was
adopted. The intensity of the stimulus was gradually
increased until the patients felt an appreciable
sensation (moderate pins & needles). The treatment
group received interferential current stimulation at a
frequency of 100 Hz and pulse length of one-thirtieth
of a second for the first 15 minutes of their treatment
session. The stimulus was then reduced to 80 Hz for
the next five minutes while other parameters remained
unchanged.
Group D: Exercise ,postural care & precautions.
Electrotherapy treatment given for group A,B,C 3
times weekly for 8 weeks. Group D patients was called
3 times weekly, 8 weeks for monitoring & inspection
of exercises.
The exercise was carried out daily at home by all four
groups (A,B,C,D).
Exercise: Isometric Exercises for Hamstrings,
Quadriceps (10 seconds hold, 20 repetitions, 3sets
each), Hip Abductors dynamic strengthening exercises
(20 repititions,3 sets for each leg, with 1kg.wt.), Free
ROM exercises 10 repetitions. The patients wore knee
caps while in weight bearing position for a longer time
as advised (standing & walking), as exercise protocol
is used in PGIMER Chandigarh.
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Home Program of Exercise
Patients (All groups) was given the exercise
program to follow at home as per the exercise protocol
used in PGIMER, Chandigarh.
All Patients were sent to clinical psychologists
for routine counseling.
Inclusion Criteria
Confirmed OA knee by radiologic investigation,
No history of any knee surgery, Pain of duration was
3 months or more.
Exclusion Criteria
Reported bleeding disorders, local malignancy,
Fever, Tumors, Pregnant women,
Excessive obesity (BMI>40)or any co-morbidity not
allowing proper exercise protocol, People wearing
cardiac pacemakers or with any metallic implants,
Abnormal skin sensation, Obvious deformity, History
of knee surgery or knee trauma,Hip or ankle instability,
excessive weakness, Hip or knee replacement, Intraarticular joint injection within 4 weeks of the study,
Inadequate communication skills in Hindi /Punjabi,

Illiterate (nor have any literate caregivers),Unable to
comply with exercise protocol excluded.
Apparatus
Curapuls 670, Enraf Nonius, The Netherlands;
Sonopuls 692 VS(Combo), Enraf Nonius, The
Netherlands; Sonopuls 434, Enraf Nonius, The
Netherlands & Gymna Pulson 200, Belgium.
Measuring Tape. Weighing Machine.
Measures
The severity of knee pain was evaluated by the
Visual Analogue Scale (VAS) after patients had
remained in a weight-bearing position (walking or
standing) for 5 minutes in the parallel bars. The
WOMAC (Western Ontario and McMaster
Universities) Index of Osteoarthritis for disability
scoring.
Statistical Analysis & Results
SPSS-20 was applied to find out the inter group
differences.
RESULT
The result of effect of various modalities are being
presented in tabulated form.

Table 1, Intra group analysis (pre-post) for group A,B,C,D
PEME

US

Mean

t-value

VAS

2.060

WOMAC

8.300

IFT

Mean

t-value

14.303

2.900

11.664

16.900

EXCS

Mean

t-value

Mean

t-value

11.330

4.820

22.606

1.940

18.542

7.330

23.180

12.611

9.180

10.157

p-value <0.05 in all the groups.

Table 2: Comparison of different experimental groups(A,B,C) with group D with VAS scores.
Sum of Squares

df

Mean Square

F

Sig.

Between Groups

39.424

7

5.632

1.483

.199

Within Groups

159.456

42

3.797

Total

198.880

49
.655

.709

.504

.826

VAS Post PEME

VAS Pos tUS
Between Groups

22.575

7

3.225

Within Groups

206.945

42

4.927

Total

229.520

49

VAS Post IFT
Between Groups

4.817

7

.688

Within Groups

57.363

42

1.366

Total

62.180

49

The result is non-significant, p>0.05
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Table-3: Comparison of different experimental groups(A,B,C) with group D with WOMAC score.
Sum of Squares

df

Mean Square

F

Sig.

1.468

.172

2.200

.027

.602

.889

WOMAC Post IFT
Between Groups

2735.667

23

118.942

Within Groups

2106.333

26

81.013

Total

4842.000

49

WOMAC Post PEME
Between Groups

2315.387

23

100.669

Within Groups

1189.833

26

45.763

Total

3505.220

49

WOMAC Post US
Between Groups

1255.000

23

54.565

Within Groups

2357.500

26

90.673

Total

3612.500

49

The result is non-significant, p>0.05
Results show there is no statistically significant intergroup difference in outcome measures .

DISCUSSION
The results shows a non significant result for both
VAS & WOMAC scores (p>0.05) (Table-2 & 3) for
intergroup though a significant result(p<0.05) found
in case of intragroup (pre-post) (Table-1). It proves that
none of the above electrotherapy modality is superior
to other as per these findings.
McCarthy et al. (2006) noted that the rehabilitation
of knee osteoarthritis often includes electrotherapeutic
modalities as well as advice and exercise. One
commonly used modality is PEME. Its equivocal
benefit over placebo treatment has been previously
suggested. However the authors concluded that their
systematic review provides further evidence that
PEME has little value in the management of knee
osteoarthritis. There appears to be clear evidence that
PEME does not significantly reduce the pain of knee
osteoarthritis.15
In a randomized, placebo-controlled study, Ay and
Evcik (2009) examined the effects of PEME on pain
relief and functional capacity of patients with knee
osteoarthritis. A total of 55 patients were included.
At the end of treatment, there was statistically
significant improvement in pain scores in both groups
(p < 0.05). On the other hand, no significant difference
was observed within the groups (p > 0.05). These
investigators observed statistically significant
improvement in some of the subgroups of Lequesne
index (e.g., morning stiffness and activities of daily
living) compared to the placebo group. However,
these researchers could not observe statistically

36. Bibek--180--.pmd

183

significant differences in total of the scale between two
groups (p > 0.05). Applying between-group analysis,
the authors were unable to demonstrate a beneficial
symptomatic effect of PEME in the treatment of knee
osteoarthritis in all patients.16 In our study we have
observed an improvement in all the groups in OA of
knee.
Aktas et al. (2007) found no significant difference
between treatments for any of the variables (p > 0.05)
in their study. The authors concluded that there is no
convincing evidence that PEME therapy is of
additional benefit in acute phase rehabilitation
program to control pain.5 We however could not find
any significant difference in pain & functional
outcomes as measured by VAS & WOMAC scales.
When we compared & tested within the groups further
could not find any significant difference (irrespective
of male & females). We also could not find any result
difference based primary anatomical pain distribution
site I, II, III, IV. We could not find any literature for
comparison. So the efficacy of PEME based on primary
pain location making the study is an unique one.
Laufer et al.(2005) documented that their findings
do not demonstrate pulsed short-wave diathermy, as
it is utilized in clinical settings, to be effective in the
treatment of osteoarthritis of the knee.17 The present
study also supports this finding.
Fukuda et al.(2011) suggest that PSW therapy is
effective for the treatment of knee OA when compared
to the active groups (17 and 33 KJ), and the control
and placebo groups. 18 However our study contradicts
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such findings.
Gundog et al (2012) in their study aimed to compare
the effectiveness of different amplitude-modulated
frequencies of interferential current (IFT) and sham
IFT on knee osteoarthritis. They demonstrated the
superiority of the IFT with some advantages on pain
and disability outcomes. However, the effectiveness
of different amplitude-modulated frequencies of IFT
was not superior when compared with each other.6
In our study we found a comparable outcome.
However while analyzing further we did not find any
difference on sex difference or anatomically localized
areas.
Fuentes et al.(2010) documented that Interferential
current as a supplement to another intervention seems
to be more effective for reducing pain than a control
treatment at discharge and more effective than a
placebo treatment at the 3-month follow-up. However,
it is unknown whether the analgesic effect of IFT is
superior to that of the concomitant interventions.
Interferential current alone was not significantly better
than placebo or other therapy at discharge or followup .Their study is limited by the low number of cases
& modalities like only IFT was used. There had been
fallacy in methodology, unlike our study where we
have used exclusion & inclusion criteria & multiple
modalities has been compared. This study has further
qualified as primary focus of location of pain have been
emphasized bringing out an important element in the
genesis of pain such comparative anatomical location
base studies are scarce in literatures. However authors
emphasize the need of further evaluation on this front.7
Yang et al. (2011), investigated the effect of
ultrasound in the treatment of osteoarthritis of the
knee. In their study ultrasound treatment significantly
alleviates joint symptoms, relieving joint swelling,
increasing joint mobility and reducing inflammation,
in osteoarthritis patients.6 We in our study found
similar outcome, while studying the effect of US
therapy in our US group.
Rutjes et al.(2010) found that therapeutic
ultrasound may be beneficial for patients with
osteoarthritis of the knee. Because of the low quality
of the evidence, we are uncertain about the magnitude
of the effects on pain relief and function, however
therapeutic ultrasound is widely used for its potential
benefits on both knee pain and function, which may
be clinically relevant. Appropriately designed trials of
adequate power are therefore warranted.11
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Welch et al (2010) documented that Ultrasound
therapy appears to have no benefit over placebo or
short wave diathermy for patients with knee
osteoarthritis. This study contradicts the above
findings 12
CONCLUSION
This prospective randomized study on multiple
electro modalities on osteoarthritis induced pain , were
compared & focused the effectiveness but supremacy
over each other has failed to be established.
There had no difference in result in respect to
different age & sex group. Anatomical localization of
tender spots did not have any influence on the outcome
of the electro modalities.
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ABSTRACT

With advances in the management of critically ill patients there is overall reduction in the mortality,
but the ICU survivors are facing greater morbidity. The focus has now shifted to long-term outcomes
of ICU survivors.
Neuromuscular weakness is a common sequela of critical illness which is persistent, and often severe.
Prolonged immobility and bed rest may play an important role in the development of ICU-acquired
weakness. Early mobilization therapy has been suggested as an intervention to prevent or ameliorate
ICU-acquired weakness. Early mobilization is safe, feasible, and associated with improved ICU
outcomes, but requires a significant change in ICU practice.
Keywords: Early Mobilization, CINM- Critical illness neuromyopathy, CIP- critical illness polyneuropathy,
Safety Concerns

INTRODUCTION
Physicians working in ICUs focus their attention
on normalizing the cardiopulmonary & hemodynamic
derangements that put their patients’ lives at risk.
Although, the survival from critical illness has
improved, focus has shifted in preventing the sequela
of critical illness, including neuromuscular weakness.
Neuromuscular weakness occurs in approximately 25–
50% of critically ill patients1. It persists for years after
ICU discharge, such that only half of survivors return
to work within a year2.
Bed rest has been recommended for acute medical
illnesses to postoperative convalescence, and
especially in ICU patients3. Immobility from prolonged
bed rest is associated with many complications,
including muscle atrophy, pressure ulcers, atelectasis,
and bone demineralization4.
The etiology of this weakness is multifactorial.
Early mobilization helps to reduce the muscle atrophy,
weakness, and deconditioning associated with bed
rest. Exercise has been found to be effective in reducing
inflammation and all-cause mortality in healthy
individuals and patients with chronic disease5.
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In this review we highlight the potential risks,
benefits, and challenges of early mobilization of
critically ill patients to reduce ICU-acquired weakness
and improve patient outcomes.
Risk Factors for ICU-Acquired Weakness
The disease severity (for instance, APACHE II
score), the presence of the systemic inflammatory
response syndrome, and organ failure are associated
with
neuromuscular
abnormalities
on
6
electromyography/nerve conduction studies . Other
risk factors include the duration of mechanical
ventilation7, ICU length of stay8, as well as serum
glucose levels 8 , hyper osmolality 6 , and use of
parenteral nutrition6. Drugs which are potentially
myotoxic or neurotoxic, such as corticosteroids7 and
non-depolarizing neuromuscular blocking agents6, has
been associated with neuromuscular abnormalities.
The Physiologic Sequela of Immobility
In recent years, there is increased awareness of the
adverse effects of physical inactivity, bed rest, and
immobility, amongst medical fraternity. Various interrelated complex processes are involved leading to
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muscle weakness in critical illness (Figure 1). Apart
from immobility, the muscle loss in the critically ill
patient is promoted due to synergism between local
and systemic inflammation. The mechanical
unloading of muscles during prolonged bedrest,
triggers a cascade of responses – decreased protein
synthesis, accelerated proteolysis, and increased
apoptosis – that alters skeletal muscle morphology, the
proportion of slow and fast twitch muscle fibers,
contractility, and aerobic capacity, ultimately resulting
in catabolism, atrophy, and weakness9.
Critically ill patients rapidly develop proteinenergy malnutrition during their ICU stay. This, in
association with the hyper metabolic stresses of critical
illness, results in significant protein loss in the form of
amino acids derived primarily from muscle10.
Critical illness neuromyopathy (CINM) is a
spectrum of neuromuscular disorders associated with
critical illness, including critical illness polyneuropathy
(CIP), critical illness myopathy (CIM), and disorders
of the neuromuscular junction1. CIP primarily affects
motor and sensory axons, whereas muscles are the
primary target in CIM. Electrophysiology and/or
direct muscle stimulation is often required to
differentiate between CIP and CIM. Since CIP and CIM
frequently coexist, it is treated as one entity: CINM.
ICU-acquired weakness is the clinical manifestation
of CINM. It often presents with flaccid quadriparesis
and hyporeflexia or areflexia, with sparing of the
cranial nerves. This acquired weakness is associated
with respiratory muscle weakness, difficulty weaning
from the ventilator, and prolonged ICU length of stay
(LOS)11.

How to Prevent?
The incidence of CIP/CIM has been estimated at
50% in general ICU patients1, reaching 100% in patients
with both SIRS/sepsis and multiple organ failure12. But
currently, there are few options for the prevention of
ICU-acquired weakness.
Attempts to identify interventions to prevent CINM
have been disappointing. A recent Cochrane review
on the topic identified only one possible preventive
measure—intensive insulin therapy13; however it is
known to increase mortality in critically ill patients14.
Early mobility therapy has emerged as a potential
preventative strategy to prevent or at least ameliorate
CINM15.
Benefits of Early Mobilization
Early mobilization in the ICU setting is an emerging
therapeutic option to reduce ICU-acquired weakness.
It is associated with improved muscle strength,
physical function and quality of life 16,17 . Early
mobilization was associated with a greater likelihood
of achieving independent functional status, less ICUacquired weakness, and a greater unassisted walking
distance at hospital discharge16.
It is also associated with cost reduction through
decreased hospital and/or ICU length of stay (LOS),
hospital readmissions and duration of mechanical
ventilation16,17.
Based on the mounting evidence in favor of early
mobilization, the European Respiratory Society and
European Society of Intensive Care Medicine Task
Force on Physiotherapy for Critically Ill Patients now
clearly states that “active or passive mobilization and
muscle training should be instituted early.”19.
Safety Concerns
Concerns about the safety and feasibility of
mobilizing critically ill patients is but obvious, because
they may have severely deranged physiologic
parameters, limited cardiopulmonary reserve, and
decreased exercise tolerance. Moreover, they are often
connected to various lines and tubes, some of which
are integral to their survival20. Early mobilization
therapy was successfully administered despite
perceived barriers, including mechanical ventilation,
vasopressor administration, neuromuscular blocker
infusion, renal replacement therapy, and delirium with
low adverse events21.

Fig. 1
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The contraindications to early mobilization are as
follows
Mean arterial pressure <60 mm Hg or <20% of
patient’s baseline, or increasing vasopressor
requirement
1. Heart rate <40 or >130 beats per minute
2. Respiratory rate <5 or >40 breaths per minute
3. Pulse oximetry <88%
4. Fio2 > 80% and/or PEEP > 12, or acutely
worsening respiratory failure
5. Elevated intracranial pressure
6. Active gastrointestinal bleed
7. Active myocardial ischemia
8. Unstable spine fracture
9. Open abdomen
10. Femoral dialysis catheter
11. Unresponsive to verbal stimuli
12. Unsecured airway
Barriers to Early Mobilization
The perceived barriers to mobilization and the level
of activity achieved differs between nurses and
physical therapists22. SOPs for automatic physical
therapist assessment and initiation of therapy will
benefit an early mobilization program. This approach
showed more patients received physical therapy
during their ICU stay (73% in the protocol versus 6%
in the usual care group), with a trend toward decreased
hospital mortality (12.1% versus 18.2%; P = 0.125)16.
A multifaceted approach on early mobilization
should be a part of daily clinical routines in the ICU. It
must start immediately after physiologic stabilization.
The clinicians fear that mobilization is not feasible
because of the presence of various devices attached to
the patient. In one prospective cohort study patients
with an endotracheal tube participated in 593 activity
events ranging from sitting on the edge of the bed to
ambulation. Despite 42% of these events involving
ambulation, there were no accidental extubations23. A
further study, reinforced by a controlled trial of a
mobility protocol on 145 intubated ICU patients16, in
which no incidents of accidental removal of devices
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were reported. These studies enforce that early
mobility in the ICU is feasible in ICUs with a
supportive culture.
Other Complimentary Changes to Facilitate Early
Mobilization
Some other barriers which also needs attention in
are over use of sedatives, incomplete knowledge, and
lack of resources in some ICUs. Continuous sedation
infusions used are frequently associated with increased
duration of mechanical ventilation, preventing patients
from participating in mobility activities. Daily
interruption of sedation infusions can result in
decreased duration of mechanical ventilation (4.9 days
versus 7.9 days; P = 0.004) and ICU length of stay (6.4
days versus 9.9 days; P = 0.02) (24). There may be
synergistic benefits of combining early mobility and
decreased sedation.
To prioritize early mobilization will require
transforming ICU culture. This change must be
assisted by clinician education in regards the long term
sequela of critical illness, as well as the safety,
feasibility, and potential benefits of early mobilization.
Targets for these changes include institutional
leadership, as well as bedside clinicians, nurses, and
physical therapists, who play a crucial role in
transforming routine care25.
A clinical leader must establish the necessary
coordination and cooperation among the
multidisciplinary team. However, with teamwork,
training, and restructuring, it is possible to provide a
higher level of physical activity in the ICU without
requiring additional resources25.
Way Forward
A variety of technological advances can facilitate
early mobilization in the ICU. To facilitate patient
ambulation, “Moving Our patients for Very Early
Rehabilitation,” (MOVER aid) was created. It includes
a walker with a built-in emergency seat and an
equipment tower that holds monitoring equipment,
intravenous fluids, medications, infusion pumps, a
portable ventilator, and two oxygen cylinders26. Use
of this aid decreases the number of personnel required
to administer ambulation therapy to a patient.
The use of bedside cycle ergometry has been found
to be safe, feasible, and effective in the critically ill16.
Neuromuscular electrical stimulation (NMES) which
elicits muscle contraction via low-voltage electrical
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impulses delivered by skin electrodes, reduces disuse
atrophy in healthy adults and chronically ill patients26.
The European Respiratory Society and European
Society of Intensive Care Medicine Task Force on
Physiotherapy for Critically Ill Patients recommends
NMES “in patients who are unable to move
spontaneously and at high risk of musculoskeletal
dysfunction”19
CONCLUSIONS
Although survival from critical illness has
improved, neuromuscular weakness due to prolonged
stay in the intensive care is common and often persists
for years. Bedrest has been found to be associated with
catabolism, atrophy, and ICU-acquired weakness.
Early mobilization is a safe and feasible intervention
in ICU patients, and is associated with improved
outcomes. A structured approach and a change in ICU
culture along with new technology helps in increasing
compliance and in implementation of an early
mobilization program.
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ABSTRACT
Aim: The aim of the study was to find out the effectiveness of fall prevention training programme for
patients with hemiplegia
Objectives
• To find out the fall risk in hemiplegic patients
• To educate and train the hemiplegic patients who are prone to fall
Method: Twelve subjects with hemiplegic patients who are prone to fall were selected for this study.
FRT Functional Reach Test was used for the objective measurement of patients fall risk. The pre and
post therapy values were statistically analyzed on the effect of (Taichi) fall prevention training
programme for patient with hemiplegia.
Result: The statistical analysis of functional reach test scores between pre-treatment mean value is
5.33, S.D is 0.72 and post-treatment mean value is 9.45, S.D 1.47, paired t-test value is 10.50 and P
value is P(<0.001).
The statistical analysis shows that, there is significant difference between early stages than later
stages. The rate of falls was comparatively reduced better with early stages of hemiplegia than the
later stages.
Conclusion: Fall prevention training programme (Taichi) can be used effectively as one of the
interventions for preventing falls in patients with hemiplegia.
Keywords: Hemiplegia, Taichi, Functional Reach Test

INTRODUCTION
Stroke is an acute onset neurological dysfunction
due to abnormality in cerebral circulation with
resultant signs and symptoms that correspond to
involvement of focal areas of the brain. Stroke is one
of the most neurological disorders leading to chronic
disability. Hemiplegia resulting from stroke has motor,
sensory, balance, speech and percepteuo-cognitive
deficits.
Falls are among the most common and serious
problems facing persons in hemiplegia. Even if
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survivors of stroke are ambulatory, there is an
increased risk of falling mainly on paretic side,
difficulty in walking on uneven terrain etc., it is
associated with considerable morbidity, reduced
functioning and prolonged hospital stays.

Hemiplegics have decreased trunk control, poor
bilateral integration and impaired automatic postural
control resulting in balance dysfunction. Postural
instability has been suggested as one of the main causes
leading to falls in this population. The incidence of falls
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ranging from 25% to 75% among stroke patients
residing in different settings, with greater incidence
of falls occurring after discharge to home.
The functional reach test was developed by Duncan
– et al as a screening tool to assess fall in hemiplegic
patients score of less than 7 inches are indicative of a
frail that may have limited mobility activities of daily
living (ADL) skills and demonstrates increased risk of
fall.
The recovery of the ability to maintain balance
during activities of daily living is essential functional
independence and safety of these patients.
Literatures suggest that balance training helps to
prevent falls in hemiplegic patients, only a few studies
have mentioned about the fall prevention training
programme and patients education for hemiplegic
patients.

occupational therapy, in group programs or as
individual programs at home. ”Tai Chi to be
recommended as a best senior fall prevention exercise,
and balance training for stroke victims and to be
routinely prescribed for older patients at risk for falling
after appropriate screening.” Occupational Therapists
need to embrace this method for falls prevention.
Alice M. Wong Yin – Chow et al – 2011
Taichi is strongly recommended as a regimen of
balance exercise to prevent from falling in stroke
patients. Regular practice of taichi show better postural
stability in the more challenging conditions than those
who do not have balance. Falling is a major
complication seen in stroke patients
Tai Chi and fall prevention for stroke: 2011

The aim of the study was to find out the
effectiveness of fall prevention training programme for
patients with hemiplegia

Stroke is one of the leading causes of chronic
disability in the world. Falls are one of the primary
complications after stroke. The incidence of falls ranges
from 25% to 75% among stroke patients residing in
different settings, with greater incidence of falls
occurring after discharge home. Postural instability has
been suggested as one of the main causes leading to
falls in this population. The recovery of the ability to
maintain balance during activities of daily living,
therefore, is essential for functional independence and
safety of these patients.

OBJECTIVES

RELATED LITERATURE

Therefore, in this study, evaluation done on the
effectiveness of fall prevention training programme for
patients with hemiplegia
AIM AND OBJECTIVES

To find out the fall risk in hemiplegic patients
To educate and train the hemiplegic patients who
are prone to fall
NEED FOR THE STUDY
To avoid fall in hemiplegic patients, fall risk
assessment and fall prevention training programme
is essential to avoid certain complications such as
Fracture, Head injury, Laceration
REVIEW OF LITERATURE
Fall Prevention Exercise and balance training for
stroke victims: Tai Chi
Tai Chi Moving for Better Balance as senior fall
prevention exercise, Recommendations in the 2010
guidelines specify programs that include balance, gait,
and strength training, such as tai chi or physical and
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The Benefits of Tai Chi For Stroke Victims
Tai Chi is a 600-year-old Chinese martial art that
seeks to integrate the body, mind and soul through
slow, flowing movements and postures. In theory
these slow, fluid moves, in addition to working
muscles, help to focus concentration, resulting in a
greater flow of “chi” energy. “Chi,” which is also
spelled “qi,” is thought to be the vital life energy that
promotes calmness of mind and body as well as good
health.
Benefits of Tai Chi
Tai Chi is well known for helping people maintain
balance as they grow older. However, avid tai chi
practitioners cite a whole host of other benefits. Those
include better breathing, better organ function,
increased stamina, lower blood pressure and greater
bone density.
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Pouwels, Lalmohamed, Boer, Cooper and Vries,
2009. Falls can have dive stating consequences
physically, psychologically and socially.
There is a decrease in the mineral bone density in
the patient on the side affected by the stroke causing
significant bone loss. This occurs quickly after the
stroke. In addition, when falls occur stroke patients
have a tendency to fall on their hips. Other patients
will brace their fall with their wrist; stroke patients
fall directly on their hips.
Functional Reach Test and Instructions
General Information: The Functional Reach test can
be administered while the patient is standing
(Functional Reach)
Functional Reach (standing instructions):
The patient is instructed to next to, but not touching,
a wall and position the arm that is closer to the wall at
90 degrees of shoulder flexion with a closed fist.
The assessor records the starting position at the 3rd
metacarpal head on the yardstick.
Instruct the patient to “Reach as far as you can
forward without taking a step.” The location of the
3rd metacarpal is recorded.
Scores are determined by assessing the difference
between the start and end position is the reach distance,
usually measured in inches. Three trials are done and
the average of the last two is noted.
Instructions should include leaning as far as
possible in each direction without rotation and without
touching the wall. Record the distance in centimeters
covered in each direction.
If the patient is unable to raise the affected arm,
the distance covered by the acromion during leaning
is recorded. First trial in each direction is a practice
trial and should not included in the final result A 15
second rest break should be allowed between trials
Set-up
A yardstick and duck tap will be needed for the
assessment. The yardstick should be affixed to the wall
at the level of the patient’s acromion process
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Functional Reach Test - Score Sheet / Record Sheet
NAME

:

AGE

:

GENDER

:

DATE OF ASSESSMENT

:

Number of
trial

Date

Functional
Reach Test scores

Signature

Trial I
Trial II
Trial III
Total (average
of trial 2
and 3 only)

Instructions
Instruct the patient to “Reach as far as you can
forward without taking a step”
METHODOLOGY
METHOD
This study includes 12 hemiplegic patients with fall
risk. These patients were identified from a list obtained
from medical record division of the hospital in and
around Chidambaram.
The sample was selected on the following criteria:
Inclusion criteria
•

Patients with an informed consent

•

Age group between 35-65 years of only hemiplegic
patients

•

Both male and female subjects

•

No side limitation

•

Able to communicate

Exclusion criteria
•

Neurological diseases other then hemiplegia

•

Altered visual and sensory dysfunction

•

Functional reach test scores of more than 7 inches

Settings
Patients home setup.
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Evaluation procedure

Protocols

All the 12 patients were screened by using
functional reach test (FRT) as a tool. A leveled
Yardstick is mounted on the wall and positioned at
the patients shoulder height (acromion).The patient
stands next to the wall with the shoulder flexed to 90
and elbow extended. The hand is fisted. An initial
measurement is made of the position of the 3 rd
metacarpal along the yardstick. The patient is then
instructed to lean as much as forward as possible
without losing balance or taking a step. A
measurement is then subtracted from the initial
measurement. The three trials of functional reach test
where performed and the average of all three trials
were recorded.

Frequency: Thrice weekly for 6 weeks.

Training procedure

•

Functional reach test

After screening, patient identified for fall risk will
be trained by taichi programme, it will be detailed in
the appendix and additionally patients are educated
by providing a brochure on fall prevention measure,
record sheet which in turn were used to check the
regularity in patients training programme.

•

A record sheet for recording functional reach test
score and treatment sessions.

•

Resources such as inch tape, marker etc.

•

Information brochure on fall prevention training
programme and patient education.

Duration: 45 minutes
At the end of every two week, functional reach test
will be taken and recorded in the given record sheet.
This is continued for 6 consecutive weeks and finally
the scores of functional reach test will be statistically
analyzed on the effect of taichi’s fall prevention
training programme and patient education will be
derived.
MATERIALS
The materials used for the study are

DATA ANALYSIS AND RESULTS
Table 1: Functional reach test scores before and after treatment (in inches)
Sl no

Gender with age

Pre-test
scores

Post – test values
Trial I

Trial II

Trial III

Total
(average of
trial 2 and
3 only)

1

M / 41

6

6

9

11

10

2

M / 51

5.5

6.5

8.5

11.0

9.75

3

M / 49

5

5

6

7

6.5

4

F / 53

4.5

6

7.5

8.5

8

5

M / 61

6.5

7

9.5

10

9.75

6

M / 49

6

6

7.5

10.5

9.0

7

M / 63

5.5

6.5

9.5

12.5

11

8

M / 54

5

6

8

10

9

9

M / 44

5

5

7

10

8.5

10

F / 49

6

7

10

14

12

11

M / 52

4

5

7

10

8.5

12

M / 61

5

7

9

11

10

With a view to find the effect of fall prevention
training programme in increasing the functional reach
test score of the responding, the measurements had
been obtained. On the functional reach test scores
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before and after treatment (in every two week for 6
consecutive weeks) indicated by pre and post therapy
values. To examine whether the treatment has
produced significant results, paired‘t’ test has been
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applied for the data given in table – 1A. The null
hypothesis to be tested is H0: M1=M2, Which implies
that the functional reach test scores do not differ

significantly before and after treatment. The results of
paired `t’ test are given in table 1A

Table 1A: Comparison of Functional Reach Test Scores between Pre and Post treatment in Trial I, II & III
Functional reach test scores (inches)
Pre- test

Mean

S.D

5.33

0.72

Paired t-test (t-value)

P-value

Post-test1st Trial

6.08

0.76

3.95

P<0.001 (S.S)

Post-test2nd Trial

8.20

1.23

10.41

P<0.001 (S.S)

Post-test3rd Trial

10.71

1.72

11.59

P<0.001 (S.S)

Post-test(Average of trial 2 and 3 only)

9.45

1.47

10.50

P<0.001 (S.S)

The above table reveals that the mean, S.D, paired
t-test and p-value of the functional reach test scores
between pre-treatment and post-treatment in Trial I,
II & III.

The functional reach test scores has shown an
increase in the mean values between pre-treatment and
post-treatment in Trail I, II & III (Graph - 1).

Table 2: Comparison of Functional Reach Test Scores between Pre and Post treatment
Functional reach test scores (inches)

Mean

S.D

Pre- test

5.33

0.72

Post-test(Average of trial 2 and 3 only)

9.45

1.47

The functional reach test scores have shown an
increase in the mean values of pre-treatment and posttreatment (Graph - 2). The table shows statistically
significant result between pre-treatment and post
treatment in IV weeks at P<0.001 level.
It is observed that, the t value is grater then the
table value, the null hypothesis is getting rejected. It
implies that there is significant difference in the mean
values prior to and after treatment. Hence, it is
concluded that, the treatment significantly improve
functional reach test scores.
DISCUSSION
Aim of the study was focused on the effect of fall
prevention training programme for patient with
hemiplegic.

Paired t-test (t-value)

P-value

10.50

P<0.001 (S.S)

falls, contributing factors (or) associated risk factors
should be considered.
Wancy Lundebjery stated that, intrinsic factors such
as balance disorder, lower extremity weakness,
functional impairment or external factors such as poor
lighting, loose carpets and lack of bathroom safety
equipment etc., may increase the risk of falls. Many of
these factors are controllable. There are no studies that
address with control of these contributing factors.
Mary E.Tinetti et al stated that education is an
important component of strategies to manage the risk
of falling. The patient at risk of his or her family
members should be educated.

In this study, out of 12 patients, 10 male and 2
female patients were selected and treated. 8 patients
were right sided and 4 patients were left sided. The
duration ranging from 3 months to one year, all of them
were ambulant.

The statistical analysis of functional reach test
scores between pre-treatment mean value is 5.33, S.D
is 0.72 and post-treatment (IV Week) mean value is
9.45, S.D 1.47, paired t-test value is 10.50 and P value
is P(<0.001). The statistical analysis shows that
according to functional reach test, there is significant
difference between early stages than later stages. The
rate of falls was comparatively reduced better with
early stages of hemiplegia than the later stages.

In this study, evaluation done on the effectiveness
of fall prevention training programme in reducing falls.
However it is widely argued that in order to prevent

Wolf SL suggested that in early stages of hemiplegia
fall prevention training programme shows an
improved prognosis.
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Cahitugur et al stated that at 3 months 60% of
patients had effective results, but at 2 years, this has
reduced to 30%. According to Wolf SL and Cahitugur
et al, this results also shown that, the patients with
early stage got good prognosis. So, with all forms of
therapy were available, this study was done to justify
fall prevention training programme and patient
education has an effect on hemiplegic patients.

2.

3.

4.
LIMITATION AND RECOMMENDATIONS
Limitation
•

5.

One serious limitation of the functional reach test
is that it measures sway in only one direction
(forward)
RECOMMENDATIONS

•

•
•

6.

7.

Fall prevention training programme and patient
education can be compared with other balance
training programme

8.

Study can be done on the factors associated with
fall risk and its prevention

9.

Further studies are warranted increasing the
sample size.

10.

CONCLUSION
Fall prevention training programme (Taichi) can
be used effectively as one of the interventions for
preventing falls in patients with hemiplegia.
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ABSTRACT
Objective: To find out correlation between Performance Oriented Mobility Assessment Scale and
Activity Specific Balance Confidence Scale in elderly individual.
Study design: Correlation study.
Study setting: OPD and IPD Patients of Ravi Nair Physiotherapy college and A.V.B.R.H, Sawangi
Meghe, Wardha.
Participants: 60 elderly individual, with the age group between 60 - 80 yrs, those who are able to
walk without human assistant.
Main outcome measures: Performance Oriented Mobility Assessment Scale (POMA) and Activity
Specific Balance Confidence Scale (ABC).
Result: Significant correlation was found between Performance Oriented Mobility Assessment Scale
and Activity Specific Balance Confidence Scale i.e. (r = 0.57, p<0.05) using Pearson co-efficient of
correlation test. Correlation was found to be significant between Performance Oriented Mobility
Assessment Scale and Activity Specific Balance Confidence Scale in individual with diabetes (r 0.81, p <0.05) and normal elderly (r - 0.40, p <0.05). But non significant correlation was found in
individual with hypertension (r - 0.35, p >0.05).
Conclusion: The results of this study shows positive correlation between Performance Oriented
Mobility Assessment Scale and Activity Specific Balance Confidence Scale, which suggest that balance
impairments are present in people with diminished confidence. This relationship has important
implications for the development of rehabilitation programs.
Keywords: Balance, Gait, Fall, Performance Oriented Mobility Assessment Scale, Activity Specific Balance
Confidence Scale

INTRODUCTION
Falling is a common problem associated with
aging.1 Studies have shown that more than half of
community-dwelling elderly people over the age of
62 years report a fear of falling.2 The fear of falling, on
the other hand, results in restrictions of physical
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activity, functional ability, and Consequently may lead
to reduced quality of life and adverse health
consequences.3
Falls are the leading cause of accidents and death
due to injury in those persons 65 and older.4 According
to a 1987 study done by the National Safety council,
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individuals who are 65 and over accounted for 74% of
deaths caused by falls (Zylke, 1990).
Numerous factors, both biological and
environmental, work together to produce falls. These
factors include visual and musculoskeletal
abnormalities, ill-fitting shoes, poor lighting
conditions, medication, judgment and low levels of
physical fitness (Zylke, 1990), age, number of chronic
diseases, body composition, muscle strength,
functional mobility and performance measures related
to balance function.5
Balance is an important issue in aging, since it is
undoubtedly linked with motor performance affecting,
thus, activities of daily living and consecutively the
quality of life in the elderly. Maintenance of good
balance ability reduces the chance of a fall which,
especially in the elderly. Factor responsible for
maintaining balance are visual, vestibular CNS
integration, sensory system, (proprioception &
kinesthetic) and motor system. Hence assessment of
balance is focus on each of these components because
all these systems are affected with ageing.6 Lack of
balance confidence may cause deterioration of function
through avoidance of activities in which a person
observes an increased fall risk.7
There are numerous clinical tests that have been
used to assess balance .Each clinical test may provide
a unique contribution to the complete description of
an individual’s balance capabilities.e.g. Berg balance
scale, functional reach test, performabnce oriented
mobility assessment scale, time up and go test.6
Tinetti, Williams & Mayewski (1986) discussed nine
risk factors in a fall risk index. One of these factors
was the mobility score. This score was derived from
the Performance-Oriented Assessment of Mobility.
This assessment was noted as “the best single predictor
of recurrent falling” because it is simple, recreates fall
situations and provides integrated assessment of
mobility.8,9
Performance Oriented mobility assessment scale,
(Tinetti, et al., 1986), there are two sections to the test:
balance and gait. The balance section was administered
first.
Balance test include Sitting balance, Arise from a
chair, Immediate standing balance, Side-by-side
standing balance, Pull test , one leg standing, Tandem
stand, Reach up , Bending over , Sit down.
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The gait portion of the Tinetti test include:
Initiation of gait, Path, Missed step, Turning, Steps over
obstacle
Falls also have psychological consequences. fear of
falling, defined as concern about falling that leads to
activity avoidance or reduction (Tinetti & Powell, 1993)
Fear of fall and lack of balance confidence, 2 closely
related concepts,10,11may exist among older people with
or without a history of falls.12 In an effort to measure
fear of falling based on the concept of self-efficacy, 2
measurement tools have been developed: the Falls
Efficacy Scale (FES)13 and Activity Specific Balance
Confidence Scale (ABC)11. Activity Specific Balance
Confidence Scale was more discriminative and
yielding a wider range of response. Greater item
responsiveness of Activity specific balance confidence
scale (ABC) make it more suitable to detect loss of
balance confidence ( L E Powell) in elderly people aged
65 to 95 years.14
Balance confidence is task-specific. The ActivitiesSpecific Balance Confidence (ABC) scale assesses a
person’s confidence to perform different tasks without
losing balance or falling. Assessing the ABC scale takes
only a few minutes and may thus be feasible in clinical
practice as well. 11, 12 The ABC Scale is a 16-item
questionnaire that asks respondents to score their level
of confidence in performing situation-specific
activities 11
Balance confidence and balance performance have
been found to be significant predictors of fall status.15
Hence the purpose is to investigate if there exist any
correlation between Activity Specific Balance
Confidence Scale (ABC) and Performance Oriented
Mobility Assessment Scale.
MATERIAL AND METHOD
60 elderly individual of 60 to 80 years were selected
on voluntary basis for the study with or without the
history of fall . Sample were collected from the OPD
and IPD of Ravi Nair physiotherapy college and A. V.
B. R. H. Sawangi Meghe , Wardha.
All participants were community dwelling subject
who were able to walk without human assistance and
were able to follow the instructions given to them,
Exclusion criteria are listed below. Eligible participants
were included for the study. Before the collection of
the data, informed consent was obtained.
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Criteria for Excluding Individual from Study
Participation
•

Unstable or limiting cardiac disease (e.g., angina)

•

History of myocardial infarction, coronary artery
bypass or other cardiac surgery within the
previous 6 months.

•

Respiratory conditions requiring oxygen
supplementation or frequent use of inhalers.

•

History of neurological disease (e.g., Stroke,
Parkinson disease) with residual impairment.

•

History of fracture within the previous 6 months
(especially spinal or hip fracture)

•

Severely limiting arthritis, joint instability, or back
pain.

•

Total joint replacement within the previous 6
months.

•

Abdominal surgery/ any surgery within the
previous 6 months.

•

Documented dementia or significant clinical
depression.

The subjects were interviewed and the information
gathered about their demographic data, living
situation, living condition health related information
like past medical history, use of assistive device, and
use of medication, and fall-related information- fear
of falling [yes/no], fall history and frequency, the need
for medical attention due to fall. Activity Specific
Balance Confidence Scale (ABC) Questionnaire was
administered through interview. Following the
interview, Performance Oriented Mobility Assessment
Scale (POMA) was introduces as physical performance
measures to assess balance performance and gait.
Balance section was administered first. Balance test
include Sitting balance, Arise from a chair, Immediate
standing balance (first five seconds), Side-by-side
standing balance, Pull test (subject at maximum
position, examiner stands behind and exerts mild pull
back at wrist), Able to stand on one leg for 5 seconds,
Tandem stand, Reach up (examiner holds 5 lb weight
at height of subject’s fully extended reach), Bending
over (place 5 lb weight on floor and ask subject to pick
it up), Sit down.
The gait portion of the Tinetti test required the
subjects to walk a distance of 15 ft, turn around and
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walk back. This test was administered in the hallway.
Subjects were to complete the task two times. During
the first trial, the researcher observed the following
items. Higher score indicating better balance. The
mean time to administer the gait and balance subscales
is 15 minutes.17
The ABC Scale is a 16-item questionnaire that asks
respondents to score their level of confidence in
performing situation-specific activities such as
“reaching at eye level,” “reaching on tiptoes,” “picking
up slipper from floor,” and “walking in crowded mall”
“without losing balance or becoming unsteady.”14 Each
item is scored from 0% to 100%, with 0% being no
confidence and 100% being full confidence in the
ability to perform the activity without losing balance.
At the end total score of Performance Oriented
Mobility Assessment Scale (POMA) and Activity
Specific Balance Confidence Scale (ABC) was
correlated using Pearson co-efficient of correlation
test.
FINDINGS
Table 1: Age wise and sex wise distribution of patient
Age group(yrs)

Male

Female

Total

60-70

19

23

42

71-80

12

6

18

Total

31

29

60

According to table 1: 60 elderly individual were
assessed between age group of 60- 80 years out of that
70% subjects were of age group 60- 70 years and 30%
were between 71- 80 years. In age group 60 years
45.23% were male and 54.76% were female. In age
group 71- 80 year 66.66% were male and 33.33% were
female.
Table 2: Distribution of subjects according to the
history of secondary diagnosis.
Secondary diagnosis

No. of subject

Percentage

Diabetes

15

25

Hypertension

18

30

None

27

45

Total

60

100

According to table 2: Subjects were distributed
according to the history of secondary diagnosis. In this
25% of individual have diabetes and 30% have
hypertension and 45% were normal elderly individual.
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Table 3: Correlation between Performance Oriented Mobility Assessment Scale and Activity Specific Balance
Confidence Scale.
Scale

Mean

Std.
deviation

No. of
subject ‘n’

Correlation
‘r’

p-value

Performance Oriented Mobility Assessment

13.85

3.95

60

0.57

0.000

Activity Specific Balance Confidence Scale

52.29

16.96

60

According to table 3: When the total score
Performance Oriented Mobility Assessment Scale
(POMA) and Activity Specific Balance Confidence
Scale was correlated it shows significant correlation
i.e. (r- 0.57, p< 0.05). The mean and standard deviation
of total Performance Oriented Mobility Assessment
Scale (POMA) score was 13.85 ± 3.95 and Activity
Specific Balance Confidence Scale (ABC) score was
52.29 ±16.96. This relation indicates that people who

p<0.05

report reduced balance confidence not only have
impaired balance, but are fearful that they are likely
to fall due to these balance limitations. A finding which
supports the notion that balance performance alone is
a strong determinant of balance confidence in
community-dwelling elderly (Janine Hatch 2003). This
relation between the fear of falling and the balance was
in agreement with Maki et al. (1991)19

Table 4: Correlation between Performance oriented mobility assessment scale and Activity specific balance
confidence scale in diabetes, hypertension and general patients.
Scale

Mean

SD

N

Correlation r

p- value

Diabetes
Performance oriented mobility assessment

14.26

5.17

15

Activity specific balance confidence scale

49.15

19.62

15

Performance oriented mobility assessment

14.61

3.68

18

Activity specific balance confidence scale

57.98

8.64

18

Performance oriented mobility assessment

13.11

3.34

27

Activity specific balance confidence scale

50.25

12.41

27

0.81

0.000
p<0.05

Hypertension
0.35

0.15
p>0.05

General

According to table 4: Significant correlation was
found between Performance Oriented Mobility
Assessment Scale and Activity Specific Balance
Confidence Scale in elderly individual with diabetes
(r – 0.81, p <0.05) and general (normal elderly)
individual (r – 0.40, p <0.05). The balance control
apparatus is very complex it includes many
physiological subsystem i.e. somatosensory, visual,
vestibular systems, musculoskeletal system, CNS and
PNS. In elderly, the predictive central set for balance
control i.e., the higher level predictive processing of
the central nervous system that sends out descending
commands to the peripheral sensory and motor
systems to prepare for an anticipated stimulus or
voluntary task is impaired and the attention-related
abilities, which are required for more challenging
balance tasks, are reduced (Brown et al., 2002). All
these physiologic modifications may worsen
performance in balance tests observed in the elderly.16It
is possible to the understanding that balance
limitations leads to the development of diminished
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0.40

0.03
p<0.05

balance confidence. 14 Diabetes leads to glucose
fluctuations in metabolically active structures of the
inner ear that interferes with the sodium potassium
pump activity which creates electrical potentials of the
cochlear and vestibular neuroepithelial cells that, when
altered, produce loss of balance and also the reduced
number of mechanoreceptors located in the feet affect
balance performance and balance confidence which
are commonly seen in diabetes.20
But study shows non- significant correlation
between Performance oriented mobility assessment
scale and Activity specific balance confidence scale in
elderly individual with hypertension (r – 0.35, p >0.05)
i.e. Finding of our study is that hypertensive’s did not
show worse balance scores, compared with nonhypertensive elderly subjects. This finding may be
explained by the fact that, in the sample studied;
hypertension was uncomplicated, well tolerated and
well controlled. So, the effect of hypertension could
be minimal in comparison to the effects of the
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numerous age-related changes on the complex
balance–control system. But the low confidence level
in hypertensive subject was because of previous
experiences of dizziness, vertigo and unsteadiness
which is possibly associated with hypertension.

6.

CONCLUSION
The results of this study suggest that balance
impairments are present in people with diminished
balance confidence. Balance ability plays an important
role in determining balance confidence. This
relationship has important implications for the
development of rehabilitation programs that aim to
improve balance confidence and diminish its impact
on function in elderly people. Prediction of balance
confidence is necessary to indentify and effectively
manage those people at risk for declining balance
confidence, and prevent decline of function that is
common problem associated with ageing.
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ABSTRACT
Objective: To compare the effectiveness of MET and Joint Mobilization over conventional
physiotherapy, in the management of SI joint dysfunction in young adults.
Study Design: Experimental study design
Subjects: 30 patients between the age group of 18-30 years with SI joint dysfunction were selected as
per the inclusion criteria.
Procedure: Using random sampling method the thirty subjects were divided into 2 equal groups
with 15 patients each. Both the groups were given conventional physiotherapy which included
Ultrasound and corrective exercises as a baseline treatment. Along with conventional physiotherapy
the experimental group received MET and Joint Mobilization to correct the anterior innominate,
whereas the control group received only the conventional physical therapy. The study duration was
for 4 weeks. Evaluation was done before starting the treatment and then after 4 weeks.
Outcome Measures: Outcomes were evaluated using Modified Oswestry Disability Questionnaire
and Visual Analogue Scale.
Result: The data were analyzed using paired and independent 't'test at 5% level of significance. The
group receiving MET and Joint Mobilization along with conventional physiotherapy (Group A)
showed significant improvement t = -10.121454(MODI); t = 12.8557(VAS) when compared to
conventional physiotherapy alone (Group B) t = -8.935035(MODI); t = 11.0000(VAS). p values between
the groups for MODI scores were 0.9407 (Pre test ) and 0.0488 (Post test) and for VAS were 0.8515(Pre
test ) and0.0159 (Post test).
Conclusion: Even though there was significant reduction of pain and improvement in activities of
daily living in both the groups the results supported the efficacy of MET and Joint Mobilization in
the management of SI joint dysfunction more than conventional physiotherapy alone.
Keywords: Sacroiliac joint dysfunction, Muscle Energy technique, Joint Mobilization, Therapeutic Ultrasound,
Stabilizing Exercises

INTRODUCTION
Sacroiliac joint (SIJ) pain is pain arising from SIJ
structures and SIJ dysfunction generally refers to
aberrant position or movement of SIJ structures.1
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An incidence of 26.5% was found for low back pain,
while an incidence of 19.3% was found for sacroiliac
joint dysfunction in a sample of physically fit college
students2 and between 8 and 16% in asymptomatic
individuals.3
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In its normal functioning state, the sacroiliac joint
is a non-weight bearing joint. It would seem that the
sacrum is well protected from sinking into the pelvis
and the ilia from rotating posteriorly on the sacrum.
Unfortunately, the relatively thin sheath of anterior
sacroiliac ligaments does not offer the same protection
from movement and injury in the opposite direction.
Anterior rotation of the innominate bones on the
sacrum not only tends to loosen the fibers of the strong
posterior sacroiliac ligaments, but spreads the ilia on
the sacrum causing them to wedge or bind.
Dysfunction occurs when the patient leans forward
or stands with lordotic posture. This causes the line of
gravity to be displaced anterior to the center of the
acetabula creating a rotational force in extension
around the acetabula. If support from the abdominal
muscles is not adequate, the anterior pelvis rotates
downwards around the acetabulae. This anterior
rotational force tends to rotate the innominate bones
anteriorly on the sacrum, but because the sacrum is
placed within the innominates and is wider anteriorly
than posteriorly, the innominate bones tend to spread
on the sacrum. On reaching the limit of their motion,
they wedge and lock.4
Common pain patterns include medial buttock
pain, groin pain, anterior thigh pain, posterior thigh
pain, and pain in the superior lateral thigh. Long term
sitting present a classic sign of pain from the SIJs. A
complaint of unilateral pain (on one side only) rather
than bilateral pain is also considered more likely to be
coming from an SIJ.5,6 Laslett et al (2005) reported
highest sensitivity (93.8%) and specificity (78.1%) for
SI joint pain provocation tests when a combination of
at least three tests was used.7
The changes in visual analogue scores correlated
well with changes in simple descriptive pain scores.
The visual analogue and graphic rating scales were
more sensitive than the traditional simple descriptive
pain scale.8 The modified Oswestry Low Back Pain
Disability Questionnaire (OSW) demonstrated
superior measurement properties compared with the
Quebec Back Pain Disability Scale (QUE). The
measurement characteristics of the Oswestry Disability
Index are good to excellent. Test-Retest ICC 0.83 - 0.94
(1-14 days) and 0.90 over 4 weeks in a group of patients
judged stable. The minimal clinically important
difference for the Oswestry is 8 – 12 percentage points.9
Muscle Energy Technique (MET) is low amplitude
muscle contractions against resistance, to improve
vascular circulation and have positive influence on
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static and dynamic posture.10 Sarah Armstrong et al
(2011) performed two muscle energy techniques 3-5
times on four separate occasions over a 2-week period,
resulted in long-term (7-months) symptom
improvement in a patient with chronic unilateral pain
in the area of the SIJ that was presumed to be caused
by posterior innominate rotation.11
Richard L DonTigny (1985) reported that physical
therapists can correct the dysfunction by manually
rotating the innominates posteriorly on the sacrum.12
Backward Torsion Joint mobilization serves the
purpose to increase joint play in SI joint, to increase
ROM into sacroiliac backward torsion and to reduce a
forward torsion positional fault of the ilium on the
sacrum. 13 Correction is simply the restoration of the
position of ligamentous balance by manually rotating
each innominate bone so as to cause it to move
inferiorly and medially on the sacrum. This can be
done by grasping the innominate and rotating it
posteriorly so as to cause the posterior aspect of the
innominate to move caudad on the sacrum. The patient
can be taught to self-correct either with a direct selfcorrective stretch; or with a strong isometric
contraction.14 Manipulations always are performed in
conjunction with other treatment techniques. 15
Continuous ultrasound is found to be effective for
reducing pain. The treatment parameters found to be
effective for this application are 1 or 3 MHz frequency,depending on the tissue depth, and 0.5 to 3.0 Wcm2
intensity, for 3 to 10 minutes.16 Proper exercise is
essential to relieve pain, to prevent recurrence of joint
dysfunction. 4 Treatment with stabilizing exercises was
superior to standard treatment.17
METHODOLOGY
a) Study Design: Experimental Study Design
b) Sampling: Simple Random sampling
c) Study Center: Career Institute of Medical Sciences
d) Sample Size: 30 SI joint dysfunction subjects
between 18-30 years participated in the study. They
were randomly divided into 2 groups; Group A(
Experimental) and Group B(Control) with each
group having 15 subjects.
e) Source of Data: Department of physiotherapy,
Career College
f) Sampling Criteria
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Inclusion criteria
•

Age group: 18-30 years

•

Pain and tenderness at SI joint

•

SI joint dysfunction on examination

•

Minimum 3 clinical SI joint provocation test
positive which includes Distraction Test, Sacral
Thrust test, Compression Test, Gaenslen’s Test,
Thigh Thrust Test

Group A: Experimental Group and Group B: Control
group
Experimental Group

Exclusion criteria

Subjects received MET: four contractions were
resisted by 30% force against therapist force and held
for 7-10seconds, relaxing for 5seconds followed by
Joint Mobilization two to three oscillations per second
for about 1 minute and Conventional Physiotherapy
which included US with a frequency of 1 MHz and
intensity of 0.8 Wcm2 for 5 minutes followed by
Corrective exercises.

•

Control Group

Abdominal or back pain referred due to organic
cause

•

Neurological disorder, Psychosomatic disorders

•

Infectious condition

•

Pregnancy

•

Tumour

•

Recent hip or pelvis fractures or dislocations

•

Radiating pain upto toes

•

Any recent surgeries

Methods of Application of Treatment
MET

g) Materials & Apparatus Required
•

Assessment sheet

•

Outcome scales MODI, VAS

•

Consent form

•

Measuring Tape

•

Couch

•

Chair

•

Ultrasound Machine

Patient position was supine lying with both thighs
at the edge of the table. The leg of the anterior
innominate was placed over the examiner’s shoulder
and the leg of the posterior innominate was placed
under the examiner’s hand. During the MET, the
subject was asked to push his/her leg into the
examiner’s shoulder and push up with the opposite
leg into examiner’s hand. A total of four contractions
were resisted by 30% force against therapist force and
held for 7-10seconds, relaxing for 5seconds, performed
on four separate occasions over a 2-week period.
Backward Torsion Joint mobilization

h) Procedure
The aim of the study and procedure were explained
to all the patients and informed consent was taken.
The subjects were selected on the basis of inclusion
criteria and the selected subjects were randomly
divided into two groups
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Subjects received conventional Physiotherapy
which included US and Corrective exercises. MET and
joint mobilization was not administered.
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The patient lied on the unaffected side, with the
side to be manipulated positioned with the hip flexed
to the end of the available range and the unaffected
side positioned with the hip extended and the knee
flexed. The sacroiliac joint approximated the restricted
range into backward torsion. The clinician stood at the
patient’s side facing the pelvis. The manipulating hand
was on the patient’s ischium. The guiding hand was
on the patient’s anterior superior iliac spine and the
ventral surface of the iliac crest. The manipulating
hand glided the ischium ventrally, thus rotating the
pelvis into backward torsion. The guiding hand glided
the anterior superior iliac spine and the ventral surface
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of the iliac crest in a dorsal and cranial direction.
Oscillations were performed at a rate of about two to
three per second for about 1 minute, followed by a
rest period of several seconds.

i)

Ultrasound

Modified Oswestry Disability Questionnaire

Ultrasound was administered in continuous mode at
PSIS with patient in prone lying position, with a
frequency of 1 MHz and intensity of 0.8 Wcm2 for 5
minutes every alternating day.

VAS

Corrective Exercises

a) To stretch the tight lower back muscles- Seated
Forward Bend- held for 5 sec and repeated for 3
times, once a day
b) To stretch the tight lower back muscles- Full Squatheld for 5 sec and repeated for 3 times, once a day
c) To strengthen the weak lower abdomen- Draw inholding for 3 seconds, repeating 5 times , once a
day
d) To strengthen the weak lower abdomen- Reverse
Crunch- holding for 2 sec, repeating 5 times, twice
a day.
e) To stretch the tight hip flexors: Standing Hip Flexor
Stretch- holding for 10-15 seconds repeating 5
times on both legs, once a day.
To strengthen the weak gluteus: Toed in Glutei
Squeeze- holding for 3 sec, repeating 10 times, once
a day.

g) To strengthen the weak gluteus: Bridge both single
and double leg- holding for 3 seconds, repeating
10 times, once a day
h) To stretch the tight quadriceps: Standing
Quadriceps Stretch- holding for 3 seconds,
repeating 5 times on each side, once a day.
i)

To strengthen weak hamstrings: Kick Butts holding for 2 sec, repeating 8 times, once a day,
progressing 2 times per day.
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The treatment was given 5 days a week for 4 weeks
j)

Outcome measures

k) Variables
Independent Variables
1. Joint Mobilization

The following low back corrective exercises were
given

f)

Treatment Duration

206

2. MET
3. Ultrasound
Dependent Variables
1. VAS
2. Modified Oswestry Disability Questionnaire
DATA COLLECTION
Data was collected under similar conditions for
each subject. Data was collected in data collection form
along with other details of the patient. 2 readings were
taken as pre and post scores at 4 weeks.
Statistical Analysis
Suitable statistical analysis test was used in order
to verify the investigation of the study. Statistics was
performed using the software package Graph Pad. The
characteristics of the data are presided through tables.
Pre and post test scores of MODI and VAS were
analyzed using paired t test within the group.
Independent t- test was used to find out any significant
difference between Groups A and B. Significant level
was defined at p< 0.05
RESULT
A sample of 30 patients using random sampling
method was divided into 2 equal groups with 15
patients each. Both the groups were given conventional
physiotherapy as a baseline treatment. Along with
conventional physiotherapy the experimental group
received MET and joint mobilization to correct anterior

6/12/2015, 5:52 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 207

innominate, whereas the control group received only
the conventional physical therapy. The study was
performed for 4 weeks. Evaluation was done before

starting the treatment and then after 4 weeks.
Outcomes were evaluated using MODI and VAS
Scores.

Table No 1: Comparison between the Pre test and Post test scores between the groups using MODI scores
Sample Size

Mean

S.D.

t value

p value

0.0750

0.9407not
statistically
significant

2.0600

0.0488
statistically
significant

Pre

15

Experimental Group

41.73

8.53

Control Group

41.93

5.81

Post

15

Experimental Group

22.47

7.61

Control Group

27.73

6.34

Table No 2: Comparison between the Pre test and Post test scores between the groups using VAS scores
Sample Size

Mean

S.D.

t value

p value

7.20

0.1890

0.8515P> 0.05
not statistically
significant.

2.5668

0.0159p<0.05
statistically
significant.

Pre

15

Experimental Group

7.13

Control Group

0.99

0.94

Post

15

Experimental Group

4.20

5.00

Control Group

0.56

1.07

CONCLUSIONS
1. The data were analyzed using paired and
independent ‘t’test at 5% level of significance.The
group receiving MET and Joint Mobilization along
with conventional physiotherapy (Group A) t = 10.121454(MODI); t = 12.8557(VAS) showed
marked improvement when compared to
conventional physiotherapy alone (Group B) t = 8.935035(MODI); t = 11.0000(VAS). p values
between the groups for MODI scores were 0.9407
(Pre test ) and 0.0488 (Post test) and for VAS were
0.8515(Pre test ) and0.0159 (Post test).
2. Even though there was significant reduction of
pain and improvement in activities of daily living
in both the groups the results supported the
efficacy of MET and Joint Mobilization in the
management of SI joint dysfunction more than
conventional physiotherapy alone.
DISCUSSIONS
The changes observed in this study are noteworthy,
within group showed significant changes in the
improvement of pain and disability in both groups.
Inter group analysis revealed significant difference that
shows group A (Experimental) is better than the other
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on improvement in pain and disability. The reasons
postulated for this improvement are: MET decreases
neuro-physiological pain. Manual contact with the
patient may have resulted in alleviation of pain,
through the neuro-physiological mechanisms of
applied movement. Small-amplitude oscillatory and
distraction movements may have stimulated the
mechano-receptors that may inhibit the transmission
of nociceptive stimuli at the spinal cord or brain stem
levels. Gentle joint-play techniques help maintain
nutrient exchange and thus prevent the painful and
degenerating effects of stasis when a joint is swollen
or painful and cannot move through the ROM. The
results obtained suggested that both group
demonstrated significant improvements in all subsets
of MODI and VAS scores, subjects in Experimental
group showed better improvement than control group
who received only conventional physiotherapy.
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An Experimental Study to Findout the effect of VisualVestibular Habituation and Balance Training Exercises in
Patients with Motion Sickness
Chiranjeevi Jannu
Assistant Professor, Vaagdevi College of Physiotherapy, Ramnagar, Hanamkonda, Warangal, Telangana

ABSTRACT
Objective: To find out the effectiveness of visual-vestibular habituation exercises and balance training
exercises in treating patients with motion sickness.
Method: Initially 54 subjects suffering with Motion sickness and various manifestations were
approached; from this 30 subjects who met all the inclusion criteria were selected. From this the
subjects were divided randomly in to two groups (Control group=15 & experimental group=15).
Therapy was advocated for 8weeks. Outcome measures were compared pre and post therapy by
using motion sickness questionnaire and VAS scale.
Results: Paired t test was used to evaluate the difference in both the groups. The data was analyzed
and there was a significant difference in each parameter before and after treatment. The scores on
VAS scale for each parameter are less in experimental group after treatment when compared to
control group.
Conclusion: The results conclude that visual-vestibular habituation exercises and balance training
exercises following the prescribed protocol, for treating motion sickness is effective.
Keywords: Motion Sickness, Physiotherapy, Visual -Vestibular Habituation and Balance Training Exercises

INTRODUCTION
Motion sickness is common. Nearly anyone can be
made motion sick by an appropriate stimulus, In a
large study done in India, the prevalence of motion
sickness was about 28%, and females were more
susceptible (27%) were more susceptible than males
(16.8%). In medical transport personnel, 46% of
personnel reported nausea and 65%, the sopite
syndrome (sleepiness caused by motion). (Wright,
1995)
Little information exists about evaluation and
effective treatment to ameliorate the symptoms of
motion sickness, except as it relates to astronauts and
pilots3, 6,9,10, May be due to lack of evidence of vestibular
deficit in people with motion sickness, as well as a
limited operational definition of motion sickness.
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Manifestations of motion sickness may include
visual and postural instability, pallor, diaphoresis,
excess salivation, headaches, anxiety, nausea and
vomiting 4, 6, 7, 11, 14 . Precipitating environmental
conditions include vertical (up-down) or frontal axis
movements (roll movements), movement in the
anterior-posterior direction (pitch movements),
rotational (yaw) movements and optokinetic stimuli4,
6- 8, 10, 15
. Most investigators agree that movement,
movement stimulus as well as a conflict in movement
information detected by different sensory modalities
result in motion sickness.
Motion sickness is a normal protective response
that alerts an individual to impending trouble with
equilibrium 7. Individuals who experience motion
sickness typically have vestibular and visual system
function. Thus, to address the condition is not to
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provide intervention for dysfunction, but to improve
functional and adaptive responses.

2. An index card with letters of 0.5 inch size printed
on it in color

OBJECTIVES

3. An 8 x 11 inch white sheet with a horizontal line
drawn on it from edge to edge

To find out the effectiveness of visual-vestibular
habituation exercises and balance training in treating
patients with motion sickness.
METHOD
Source Of Data
Patients of Vaagdevi Physiotherapy and
Rehabilitation Clinic, Warangal, Telangana.

4. A daily log paper
5. A chair of sufficient height such that the person
sits on it with 900 flexion at both hip and knee with
his/her feet resting on the floor.
6. A stable table or a kitchen platform to hold against
for support while performing exercises initially.

Sampling Method

METHODOLOGY

Then the 30 participants were randomly divided
into two groups on lottery basis. One group is named
as experimental group and the other as control group.
Inclusion Criteria
1. Subjects are diagnosed to have Motion sickness by
Neurophysician.
2. Subjects of age group between 18 to 26 years.
3. Both males & Females are included.
4. Subjects suffering from motion sickness from the
past 6 months to 1 year are included.
5. Subjects suffering from motion sickness while
traveling by Bus, Train and Car.
6. Subjects presenting with Giddiness, Nausea and
Headache due to motion sickness, with their
intensities documented on Visual Analog Scale
(VAS) between 4–6 for Giddiness, Nausea,
Headache are included.
Exclusion Criteria
1. Any other non specific neurological cause
2. People with mental illness who cannot understand
and/or execute the commands
3. People with physical disabilities that prevent them
from doing the exercises in a correct manner.
Duration of Treatment: Two months
MATERIALS USED
1. Motion sickness questionnaire including Visual
Analog Scale (VAS)
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Initially 54 participants approached. Finally 30
subjects were included in the study. The procedure
was explained and informed consent form is taken.
Motion sickness questionnaire forms were
provided. The questionnaire consisted information
regarding demographic data like name, age, sex, and
contact address, information about the mode of
transport, symptoms of motion sickness and their
duration. The participants were asked to mark on VAS
scale to quantify the intensity of these symptoms.
Procedure
Participants of control group were told to follow
remedies like taking mint chocolates, smelling lemon,
munching citrus fruits, listening to music and
concentrating on distant objects while traveling.
Participants of experimental group were told to
follow remedial treatment, additionally they were
provided each with an index card, a white paper with
a horizontal line drawn on it and a daily log paper to
tick on after every session of exercise. In the first step
visual-vestibular habituation exercises were taught to
5 participants at one time to ensure that the technique
of exercise is well understood and executed correctly.
Later they were asked to demonstrate the exercises and
were corrected for any mistakes. All their queries were
answered and doubts ruled out.
Protocol
Exercise should be carried out daily and as per the
instructions.
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1. Visual-Vestibular Exercises:

you are counting to 50. Try to use the hand minimally.
Gradually lift it off in an attempt not to use it at all.

A. Stage 1
A1. Sit in a chair; hold an index card with letters at
arm’s distance in front of you at eye level. Move the
card from left to right repeatedly as you maintain
fixation on the letters. First move the card slowly,
counting in seconds, (one to thousand) as the card is
moved from left to right repeatedly. Continue for ten
seconds. If you experience no motion sickness and can
maintain a clear image of the letters at this speed, move
the card more rapidly for ten seconds. In this way keep
on increasing the speed. Continue at maximum speed
for 30 seconds. When all the symptoms stop, repeat at
the maximum speed for 30 seconds 4 times.
A2. Repeat the same activities, but move the card in
up & down directions, centered in front of you
(approximately 8 inches from the center.)
A3. Sit in a chair, repeat step A1, keep your arm and
card steady and centered in front of you. Turn your
head from left to right looking at the card and focusing
to keep a clear image of the letters. Establish a
maximum speed as above
A4. Repeat step A3, but move your head in up – down
direction.
A5. Repeat step A4 but tilt your head side to side (bring
right ear towards right shoulder and then left ear
towards left shoulder)
2. Balance Training
A1. Stand with hands on kitchen counter or other firm
support object with eyes closed. March in place where

If you are able to march without the use of the counter
for support, advance to completing this activity with
arms at your side.
A2. Place a thick sofa or cushion on floor 5 inches from
counter used. Place the sheet of paper with horizontal
line on the wall at eye level. 10 to 15 feet away from
the place where you are standing.
March in the place on the cushion, as you look at the
horizontal line, using the counter for support, as
needed. Count 50.
DATA ANALYSIS
The parameters of giddiness, nausea, and headache
were measured individually on VAS scale and
documented accordingly.
Average change in the parameters on VAS scale
was measured and recorded in the master chart. The
efficiency of the treatment protocol was tested for the
parameters on computer based data analysis system.
The mean difference between the scores before and
after treatment for motion sickness was calculated. The
significance of mean difference for each parameter was
tested with paired t test using SPSS 15.0 software
(Statistical Package for Social Sciences) at 5% level of
significance to draw the inference on effectiveness of
the treatment.

Giddiness
Mean and standard deviation values,
Table 1
Sl:no.

1.

Parameter

Experimental group

Giddiness

Control Group

Before
Treatment

After
Treatment

Before
Treatment

After
Treatment

5.7 (1.5)

3.5 (1.8)

5.9 (1.5)

5.4 (1.4)

Table 2 Paired sample statistics
The correlation coefficient for before and after treatment:
Pairs

Group

N

Correlation

1

Control group before & after treatment

15

0.866

1

Experimental group Before & After treatment

15

0.892
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There exists high correlation between the variables
in both the groups. Further analysis was conducted to
know the level of significance. It was found that the

significant value for experimental group is 0.000 and
0.029 for control group.

Table 3: Paired samples tests
Mean

Standard
deviation

Std Error
Mean

95%
confidence
interval of
the difference
Lower

t

df

Sig.
(2-tailed)

Upper

Control group before and after treatment

0.467

0.743

0.192

0.055

0.878

2.432

14

0.029

Experimental group before and after treatment

2.267

0.799

0.206

1.824

2.709

10.990

14

0.000

We observe that changes in both the groups are
significant as of both of them are less than level of
significance at 5% (0.05), but the experimental group

(0.000) is more significant when compared to control
group (0.029), which states that the treatment is
effective.

HEADACHE
Table 4 Mean and standard deviation values
Parameter

Experimental group

Headache

Control Group

Before
Treatment

After
Treatment

Before
Treatment

After
Treatment

6.1 (1.7)

4 (1.7)

6.1 (1.7)

5.8 (1.7)

Table 5 The correlation coefficient
Pairs

Group

N

Correlation

1

Control group before treatment & after treatment

15

0.993

1

Experimental group Before treatment & After treatment

15

0.878

There exists high correlation between the variables.
Further analysis was conducted to know the level of
significance. It was found that the significant value for

experimental group is 0.000 and 0.055 for control
group.

Table 6
Mean

Standard
deviation

Std Error
Mean

95%
confidence
interval of
the difference
Lower

t

df

Sig.
(2-tailed)

Upper

Control group before and after treatment

.333

.617

.159

-.008

0.675

2.092

14

0.055

Experimental group before and after treatment

2.133

0.834

0.215

1.672

2.575

9.909

14

0.000

Both groups are significant as the values of both of
them are less than level of significance at 5% (0.05),
but the experimental group (0.000) is more significant

compared to control group (0.055), which states
treatment is effective.

Table 6.1
Sl.no.

1.

Parameter

Experimental group

Giddiness

Control Group

Before
Treatment

After
Treatment

Before
Treatment

After
Treatment

5.7 (1.5)

3.5 (1.8)

5.9 (1.5)

5.4 (1.4)

2.

Headache

6.1 (1.7)

2 (1.7

6.1 (1.7)

5.8 (1.7)

3.

Nausea

4.7 (1.6)

2.7 (1.6)

4.9 (1.5)

4.5 (1.5)
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NAUSEA
Table 7 Mean and standard deviation values
Sl.no.

1.

Parameter

Experimental group

Nausea

Control Group

Before
Treatment

After
Treatment

Before
Treatment

After
Treatment

4.7 (1.6)

2.7 (1.6)

4.9 (1.5)

4.5 (1.5)

Correlation

Table 8: The correlation coefficient
Pairs

Group

N

1

Control group before treatment & after treatment

15

0.880

1

Experimental group Before treatment & After treatment

15

0.877

There exists high correlation between the variables.
Further analysis was conducted to know the level of
significance. It was found that the significant value for

experimental group is 0.000 and 0.054 for control
group.

Table 9
Mean

Standard
deviation

Std Error
Mean

95%
confidence
interval of
the difference

Control group before and after treatment

0.400

0.737

0.190

-0.008

0.808

2.103

14

0.054

Experimental group before and after treatment

2.067

0.799

0.206

1.624

2.509

10.020

14

0.000

Lower

Both groups are significant as the values of both of
them are less than level of significance at 5% (0.05),
but the experimental group (0.000) is more significant
compared to control group (0.054), which states
treatment is effective.
RESULTS
The mean and standard deviation for each
parameter was measured to see the average and
variations in both the groups. The mean age of the
sample in experimental group is 22.2 years with a
standard deviation of 2.7 years where the mean age of
sample in control group is 22 years with a standard
deviation of 2.3 years.
Paired t-test was done for each parameter before
and after treatment. The calculated value for each
parameter is compared with the tabulated value at 5%
level of significance.
The values of mean and standard deviation for all
the three parameters before and after the treatment
for both groups are given in Table 6.1.
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t

df

Sig.
(2-tailed)

Upper

Mean and standard values of Giddiness, Headache
and Nausea
The data was analyzed to show the differences in
each parameter before and after treatment. The scores
on VAS scale for each parameter are less in
experimental group after treatment when compared
to control group.
CONCLUSION
Visual-vestibular habituation exercises and balance
training are very easy to perform by patients. When
properly trained, these exercises can be performed at
home without the need of supervision by a therapist.
These exercises do not require any machinery or
equipment, or regular visit to the physical therapist
except proper training of the procedure and technique,
which is very easy to learn.
Establishment of maximum speed to perform
exercises, which is a key factor, is subjective. As a result
the patients are at an ease to perform these exercises
at greater comfort. The number of female patients is
more than the male patients in the sample showing
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the more prevalence of motion sickness in females than
in males.
The overall results conclude that visual-vestibular
habituation exercises and balance training following
the prescribed protocol, for treating motion sickness
is effective.
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Comparative effectiveness of Static Stretch and
Proprioceptive Neuromuscular Facilitation (PNF) Stretch
on Hamstring Flexibility in Young Adult Females
Manasi Joshi1, Ambarish Akre2
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ABSTRACT
Objective: To compare the effect of static stretch and PNF stretch on hamstrings flexibility in young
adult females.
Methodology: This was a pilot study done amongst students at DES Brijlal Jindal College of
Physiotherapy, Pune between October 2013 to February 2014. Total 30 females of the age group of
18-30 years were selected by convenient sampling. The subjects were required to have tight hamstring
as defined by a 20 degree knee extension angle (KEA) with the hip in 90 degree of hip flexion. The pre
intervention flexibility of hamstrings was measured by a universal goniometer. Subjects in one group
received a passive static stretch to the hamstrings for 30 seconds. Subjects in the other group got a
Proprioceptive neuromuscular facilitation (PNF) stretch for 30 seconds. The range of motion after
the respective stretches was again measured.
Results: Paired and Unpaired t test was done to compare the hamstrings flexibility pre and post the
static and proprioceptive neuromuscular facilitation stretches and between the two stretching
techniques. The difference in the pre and post hamstrings flexibility was found to be extremely
significant (p < 0.0001) in both the groups. However there was no significant difference in the post
stretching measurements between the two stretching techniques.
Conclusion: A single session of static stretching and proprioceptive neuromuscular (PNF) stretching
both significantly increase the hamstrings flexibility. When compared between the two, no intervention
is significantly better than the other.
Keywords: Hamstring flexibility, Static stretch, Proprioceptive Neuromuscular (PNF) stretch

INTRODUCTION
Flexibility of a muscle is the ability of a muscle to
lengthen allowing one joint or more than one joint in a
series to move through a range of motion. Good muscle
flexibility will allow muscle tissue to accommodate to
imposed stress more easily and allow efficient and
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effective movement. More efficiency and effectiveness
in movement as a result of enhanced muscle flexibility
will assist in preventing or minimizing injuries and
may enhance performance.1
Maintaining a normal muscle length requires
regular stretching .A variety of stretching activities
have been presented in the literature in order to regain
or maintain muscle flexibility and avoid a decrease in
range of motion (ROM) that can impair functional
activities in an individual. Some techniques used to
increase flexibility in muscle include the ballistic
stretch, static stretch, active self stretch and
proprioceptive neuromuscular facilitation (PNF)
stretch2.
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Static stretching is a common technique used by
strength and conditioning specialists and athletes to
increase muscle length. It has been defined as
elongating the muscle to tolerance and sustaining the
position for a length of time. One of the advantages of
static stretching may be facilitation of the Golgi tendon
organ (GTO). Static tension placed on the muscle
tendon unit has been shown to activate the GTO, which
may produce autogenic inhibition of the muscle that
is stretched3.
Duration, frequency, number of repetitions, daily
dose, and length of program are important parameters
for static stretching. Limited research is available
examining the optimal time a stretch should be
sustained. Suggested effective durations range from 5
to 60 seconds. The optimal time a stretch should be
held is 30 seconds one time per day. Benefits of this
slower stretching technique include that the stretch
prevents the tissue from having to absorb great
amounts of energy per unit time, the slow stretch will
not elicit a forceful reflex contraction, and this
technique alleviates muscle soreness4.
Static stretching has the least associated injury risk
and is believed to be the safest and most frequent
method of stretching. When performed correctly and
at the right time, static stretches help you lengthen tight
muscles and improve your balance and overall fitness.
A good stretch session also helps relieve stress and
tension. The stretch is held in a challenging but
comfortable position for a period of time, usually
somewhere between 10 to 30 seconds. Researchers
have proposed frequencies ranging from 1 to 3 times
per day and up to 5 days per week4.
To perform a static stretch properly, you should
get far enough into the stretch that you feel a slight
pull but no pain. It helps to exhale as you get into a
stretch. When you’re holding a stretch, breathe
normally and avoid the tendency to hold your
breath.1, 4
Introduced by Knott and Voss, proprioceptive
neuromuscular facilitation involves techniques that
use a brief isometric contraction of the muscle to be
stretched prior to a static stretch. These techniques seek
to facilitate the Golgi tendon organ to inhibit the muscle
in which it lies and to use the principle of reciprocal
inhibition.PNF stretching is a set of stretching
techniques commonly used in clinical environments
to enhance both active and passive range of motion
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with the ultimate goal being to optimize motor
performance and rehabilitation5.
The literature regarding PNF has made the
technique the optimal stretching method when the aim
is to increase range of motion, especially in short-term
changes. Generally an active PNF stretch involves a
shortening contraction of the opposing muscle to place
the target muscle on stretch. This is followed by an
isometric contraction of the target muscle. PNF can be
used to supplement daily stretching and is employed
to make quick gains in range of motion to help athletes
improve performance. Aside from being safe and time
efficient, the dramatic gains in range of motion seen
in a short period of time may also promote compliance
with the exercise and rehabilitation program6.
PNF stretching technique achieves the greatest
gains in ROM, e.g. utilising a shortening contraction
of the opposing muscle to place the target muscle on
stretch, followed by a static contraction of the target
muscle. The inclusion of a shortening contraction of
the opposing muscle appears to have the greatest
impact on enhancing. The superior changes in ROM
that PNF stretching often produces compared with
other stretching techniques has traditionally been
attributed to autogenic and/or reciprocal
inhibition.1, 6
A number of studies have investigated the efficacy
of several repetitions of proprioceptive neuromuscular
facilitation stretching (PNF) and static stretching.
However, there is limited research comparing the
effects of a single bout of these stretching manoeuvres.
That is why the study was to done compare the
effectiveness of a single bout of a therapist-applied 30second static stretch versus a single bout of therapistapplied 30-second PNF stretch.7
OBJECTIVES
1. To study the effect of static stretch on hamstrings
flexibility
2. To study the effect of proprioceptive
neuromuscular facilitation (PNF) stretch on
hamstrings flexibility.
3. To compare the difference in hamstrings flexibility
following static stretching and PNF stretching on
hamstrings flexibility
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METHODOLOGY
Study design: A Pilot Study.
Study area: DES Brijlal Jindal college of Physiotherapy,
Pune.
Duration: 6months
Sampling: Convenient Sampling.
Sample Size: 30 females.
Materials Used: Universal Goniometer.
30 females of the age group of 18-30 years were
included in the study. To be included in the study, the
subjects were required to have tight hamstring as
defined by a 20 degree knee extension angle (KEA)
with the hip in 90 degree of hip flexion. Subjects were
excluded from the study if they had a previous history
of lower extremity pathology (fractures or soft tissue
injuries) which may adversely affect hamstring
flexibility length2. The subjects signed a consent form
and ethical clearance from the institutional ethical
committee was obtained for the study.
PROCEDURE
Measurements were taken with the subjects in the
supine position on a treatment plinth. The hip and knee
of the dominant leg were flexed up to 90 degrees with
the contra lateral extremity placed flat on the plinth.
The knee was passively extended by the therapist to
the point of a strong but tolerable stretch was reported
by the subject. The fulcrum was kept on the lateral
knee joint line. The movable arm was kept along the
lateral shaft of fibula and the stationary arm is kept
perpendicular to the floor. The range of motion is
recorded with the help of goniometer. The angle that
was used for statistical analysis was 180 - θ , where u
is the acute knee angle from terminal extension2.The
knee extension test has been shown to be a reliable
measure of hamstring flexibility. Sullivan and
colleagues found the intratester reliability of the knee
extension test to be 0.99 by using the inclinometer
method8. Webright and colleagues also found high
intratester (0.98) and intertester (0.98) reliability with
the knee extension test by using a universal
goniometer9.
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Fig. 1. Measurement of hamstring flexibility

Method for static stretching: The therapist gives a
passive static stretch to the hamstrings for 30 seconds.
The range of motion after the stretch is recorded10.
Method for giving PNF stretch: For the first 15 seconds
the subject is asked to do the hold-relax technique
where the subject is asked to do isometric contraction
of the hamstrings and then relax. The next 15 seconds
the subject is asked to do contract-relax technique
where the knee is flexed by the therapist against
moving resistance isotonically and then relaxed. The
hip held at 90 degrees, the knee is moved into its fully
extended position so as to apply a stretch to the
hamstring. Thus the PNF stretch too is applied for
duration of 30 seconds. The range of motion after the
stretch is recorded.
Statistical Analysis
Paired and Unpaired t tests were used to compare
•

Pre and post effects of static stretch on hamstrings
flexibility.
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•

Pre and post effects of PNF stretch on hamstrings
flexibility.

•

Difference post stretch between static and PNF
stretch on hamstrings flexibility.
RESULTS
Table 1: Comparison of Pre and Post Static Stretch on
hamstring flexibility

θ Knee extension angle

Mean

SD

p value

Pre ROM (degrees)

28.133

10.453

<0.0001

Post ROM (degrees)

21.067

8.259

There is a high statistical significant difference in
the hamstrings flexibility following a single session of
static stretch (p value < 0.0001).
Table 2: Comparison of Pre and Post Proprioceptive
neuromuscular facilitation (PNF) stretch on hamstring
flexibility
θ Knee extension angle

Mean

SD

p value

Pre ROM (degrees)

30.067

11.177

<0.0001

Post ROM (degrees)

24.600

10.425

There is a high statistical significant difference in
the hamstrings flexibility following a single session of
Proprioceptive neuromuscular facilitation stretch (p
value < 0.0001).
Table 3: Comparison of difference in static stretch and
PNF stretch on hamstrings flexibility
θ Knee extension angle

Mean
SD
(degrees) (degrees)

Post Static stretch ROM

21.067

8.259

Post PNF stretch ROM

24.600

10.425

p value
0.3130

There is no significant difference in static stretch
and PNF stretch on hamstrings flexibility. (p value is
not <0.0001)
DISCUSSION
The results of this study showed that the mean
range of motion pre static stretch is 28.133 degrees and
post static stretch is 21.067 degrees (Table 1). This was
extremely statistically significant (p value < 0.0001) in
the pre and post static stretch knee extension range of
motion indicating that hamstring flexibility does
improve after a single session of static stretching. This
was in accordance with the study done by Bandy and
colleagues who had concluded that one 30- second
static stretch was just as effective as a 60-second stretch
performed 3 times a day10.
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In the second group the mean range of motion pre
PNF stretch is 30.067 degrees and post PNF stretch is
24.6 degrees (Table 2). This is considered extremely
statistically significant (p value < 0.0001) indicating
significant difference in the pre PNF stretch and post
PNF stretch knee extension range of motion indicating
that hamstring flexibility does improve after a single
session of PNF stretching.
Table 3 showed that the mean difference of the
range of motion post static stretch is 28.133 and post
PNF is stretch is 24.6. Here the p value is 0.3130 which
is not considered statistically significant. This indicates
that both the interventions resulted in a significantly
greater increase in knee extension and there was no
intervention of the two was significantly effective than
the other in comparison.
One of the limitations of the study was a small
sample size. Despite the small sample size, the
response to stretching was statistically significant by
both the static stretch and the PNF stretch. The
intervention was only a single session which can be
increased too. Also since the hamstrings group was
only tested, the results cannot be generalised to the
other muscle groups.
CONCLUSSION
The study concluded that a single session of static
stretching and proprioceptive neuromuscular (PNF)
stretching both significantly increase hamstring
flexibility. When compared, no intervention of the two
is found significantly more effective than the other.
Clinical Implication
A single session of static stretch and PNF stretch
can increase hamstring flexibility and can be used on
field to give a significant result. Strength and
conditioning experts should recognise that the type,
intensity, dose, frequency and programme duration
are important with muscle stretching as with strength
training.
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Transcutaneous Electrical Nerve Stimulation (TENS) in
the Management of Peripartum Diastasis Symphysis
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ABSTRACT
Background and aim: Peripartum Diastasis Symphysis Pubis, DSP is a recognized and rare
complication of pregnancy. The aim of this report was to present for clinical use findings following
the use of TENS in peripartum DSP management.
Method: Two women who had peripartum DSP and managed were reported. Both of them had
conservative management. One of them received TENS in addition to other conservative therapies.
Patient's pain level and 5-metred distance walking time were measure. Data were analyzed using
both descriptive and inferential statistics.
Results: The result showed significant post-treatment pain and 5-metred distance walking time (5MWt) reduction and subsequent reduction of pre-treatment perceived pain and 5-MWt for the patient
who received TENS in addition to other therapies compared to the other patient (p<0.05).
Conclusion: The findings from this report showed that TENS could facilitate reduction in peripartum
DSP pain significantly and recovery of ambulation.
Keywords: Diastasis Symphysis Pubis, Transcutaneous Electrical Nerve Stimulation, Pain, 5-Metre Distance
Walk Test, Women's Health

INTRODUCTION
Peripartum Diastasis Symphysis Pubis is the state
where the symphysis pubis gap increases to more than
10mm1,2 and it is referred as being pathologic at this
point3. It is a recognized complication of pregnancy.
In a non-pregnant woman, the symphysis pubic gap
is 4 – 5mm and it is normal for it to widen 2 – 3mm,
without discomfort during the last trimester of
pregnancy. The average symphysis pubic gap during
the last two months of pregnancy is 7.7mm with a
range of 3 – 20mm. 24% of woman have a gap greater
than 9mm2,4. The incidence of peripartum DSP ranges
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from 1:300 to 1:30,000.5,6,7,8 Incidence seems to be
underestimated more especially in less developed
system9
Factors contributing to rupture of the symphysis
pubic during vagina delivery are poorly defined.2,6
However the injury is thought to be caused by the fetal
head exerting pressure on the pelvic ligaments which
have been weakened or relaxed by the hormones
progesterone and relaxin. The McRoberts maneuver
which is general safe may also result in DSP.2,10 It was
further suggested that multi-parity, macrosomia,
pathological joint loosening and increased force place
on the pelvic ring as possible etiologies.6,11
Characteristic symptoms of DSP include
suprapubic pain, tenderness with radiation to the back
(SIJ region) and lower limbs, difficulty ambulating and
occasional bladder dysfunction. 6 Others include
waddling gait, clicking in the pelvis when walking,
difficulty rolling over in bed.11
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Diagnosis of the condition is usually sufficiently
made from clinical history, presenting symptoms and
response to therapy. Radiographic documentation of
the symphysis separation via x-ray and ultrasound are
frequently used to confirm the diagnosis. 6
Conservative therapies including bed rest, pelvic
binder, ambulation devices and mild analgesic may
result in complete recovery within 6 weeks.
The TENS refers to use of pulsed electrical nerve
stimulation through the skin to peripheral nerve fibres
for the control of pain.12 Melzack and Wall13 gate
control theory of pain as one theoretical foundation
for TENS therapy proposes that electrical stimulation
of the large, afferent high velocity fibres prevent the
smaller low velocity pain carrying ‘A’ delta and C’
fibres. Clinical reports exist concerning the use of TENS
for various types of conditions such as low back pain,
myofascial and arthritic pain, sympathetically
mediated pain.14
Pubic symphysis diastasis is a rare obstetric
complication with a paucity of literature to guide its
management. Many studies reported the effect of
TENS on pain at different segments of the body; studies
that focused on its effect on DSP are very rare.
The primary aim of this cases report is to provide
data on the effect of the inclusion of TENS in the
management of peripartum diastasis symphysis pubis.
PATIENTS AND METHODS
This study took place at the Physiotherapy Dept
Federal Medical Centre, Owerri Imo State South-east
Nigeria
CASES REPORT
Case 1
Mrs. O, a 27yr old mother of two children, was
referred for physiotherapy following a diagnosis of
DSP. She had her delivery in a private hospital and
was thereafter 6 days referred to our centre. She was
said to have had spontaneous DSP after a nonoperative termed vaginal delivery. She had an
uneventful antenatal history. Her single pregnancy
was carried to term, leading to the birth of a 4.2kg boy.
On clinical examination, nil significant
inflammatory change was noted. (This probably might
have subsided, as the patient reported about 7day post-
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partum); nil significant bleeding was noted nor
reported. Patient walked with near-waddling gait
pattern with apparently severe painful status. Patient
experienced moderate pain at rest.
Palpation of the supra-pubic area elicited
significant pain. Patient was unable to carry out
straight leg raising SLR; passive SLR also elicited
significant pain. Hip movement elicited pain. Patient
experienced low back pain. X-ray findings showed
about 3.1cm separation of the pubic symphysis.
The following treatment plan was made and carried
out on the patient
-

Appropriate limb positioning and movement /
transfer technique was taught.

-

Graded and graduated pelvic floor exercise.

-

TENS application. Continuous mode x 30minutes
each session

-

Soft tissue manipulation with Neurogesic cream.

-

Appropriate custom-made trochanteric (pelvic
binder) belt which was applied constantly daily.

Patient was treated twice a week for 4 weeks after
which she was discharged with home programmes.
She was given 4 weeks appointment for review.
Case 2
Madam I was a 26year old prima gravid who
deliver a baby boy in our centre. Following her delivery
she presented with symptom suggestive of DSP. She
was sent for x-ray which confirmed the provisional
diagnosis made. She was subsequently referred for
physiotherapy after the initial medications were
administered.
Patient was commenced on
physiotherapy management 5 days post partum.
On clinical examination, patient had moderate pain
at the supra pubic region at rest. Nil significant
inflammatory change was noted. Nil significant
bleeding was noted while examining the patient.
Patient pain increased with movement in bed.
Palpation of the supra pubic region elicited pain.
Patient was unable to carry out straight leg raising SLR;
Passive SLR elicited some pain. Hip flexion movement
elicited pain. Patient also experienced minimal degree
of lowback pain. X-ray finding revealed about 3.2cm
separation of symphysis pubic.
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The following conservative treatment plan was
made and carried out on the patient
-

All therapies as for case 1 except the application
of TENS

Data collection and analysis
Demographic characteristics such as age, weight,
height, body mass index and parity of the patient were
measured and recorded

Instrumentation:

Assessment of pain

•

Transcutaneous Electrical Nerve stimulator
(TENS) unit (ENS 931 ENRAF Nonius, Holland),
with a dual channel output. It has four (4) unsterile
self adhesive rubber electrodes. (50mm x 50mm).

Patient’s pain was assessed before and after each
treatment session, using the visual analogue scale- VAS
(1-10). 1= no pain and 10= highest level of perceivable
pain.

•

Visual Analogue Scale: A 10 numbered measure
on ratio scale ranging from 0 to 10 was used. A
score of 0 represents no pain while score of 10
represents highest level of perceived pain. This was
presented and the patient signified their perceived
level of pain

Transfer time -5 meter distance walk test (5MWT)
The time it took the patients to walk a measured
distance of 5 meters was recorded before and after
treatment each day using a stop watch.

Stop watch (Hewer Trackmate brand, USA): This
was used to measure the transfer time- 5 metre
distance walk time in seconds (s)

Descriptive statistics of mean, standard deviation
and inferential statistics of pair t-test were carried out.
Level of significance (p value) was set at 0.05.

•

Data analysis

Transcutaneous Electrical Nerve Stimulation
(TENS) application
Patient was placed in supine lying (on a plinth) with
the head well supported with a soft pillow. The painful
supra pubic region was carefully exposed and cleaned.
Skin sensation test was carried out to ascertain the
integrity of the sensory system, using two test tubes
with cold and warm water and also light touch via
pin prick. Two pair of unsterile adhesive electrode was
used (40mm x 40mm), with the active electrode placed
on the painful supra pubic region and the inactive
electrode between S 2 and S 4 spinal segment. The
electrodes were placed on either side, 1cm away from
the mid-line.15 The voltage amplitude was gradually
increased from zero to a point where patient felt
tingling sensation. The intensity was kept at the level
the relatively comfortable for the patient. Painful TENS
was avoided.16 Patient received TENS treatment for a
period of 4 weeks (2 sessions / week, each lasting 30
minutes). Mean frequency, pulse width and intensity
of 160Hz, 100ìs and 27mA respectively for a mean
duration daily, 2 times per week for 4 consecutive
weeks (average of 8 treat-ment sessions)

RESULTS
Two cases of diastasis symphysis pubis were
reported and analyzed. Both cases shared similar
features and symptoms. Presented in Table 1 is the
demographic characteristic of the patients.
Table 2 showed the comparison of the VAS scores
pre and post treatment for each TENS and non-TENS
inclusive patients. Table 3 showed the result of
comparison between the two groups for both pre and
post treatment VAS scores. The response of the patient
to treatment showed reduction in pain VAS scores but
significantly more reduced in TENS inclusive patient

Table 4 showed the comparison of the 5-MWt scores
pre and post treatment for each patient i.e. TENS and
non-TENS inclusive patients. Table 5 showed the result
of comparison between the two groups for both pre
and post treatment 5-MDt scores. Also the response
of the patient to treatment showed reduction in time
for the 5MWt but significantly more reduced in TENS
inclusive patient.

Table 1: Demographic characteristics of the two patients
Cases, C

Age (years)

Height (m)

Weight (kg)

BMI (kg/m2)

C 1, Mad O

27

1.66

75

27.22

2

C 2, Mad I

26

1.62

73

27.82

1
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Table 2: Comparing pre and post-treatment pain level VAS scores for each case
Cases

Pre-Rx VASs

Post-Rx VASs

(M +/- SD)

(M +/- SD)

t-value

p-value

C 1, +TENS Pt

3.75+/-3.23

C 2, -TENS Pt

4.63+/-3.11

1.25+/-1.26

3.21

0.015

3.00+/-1.85

3.53

0.01

t-value

p-value

1.25+/-1.26

3.21

0.015

3.00+/-1.85

2.65

0.03

VAS s = Visual analogue scale score; Rx= treatment; M= mean; SD= standard deviation; P –level <0.05

Table 3: Comparing pain level VAS scores between the two groups
VAS assessment
period
Pre-Rx VASs

C 1, +TENS Pt

C 2, -TENS Pt

(M +/- SD)

(M +/- SD)

3.75+/-3.23

Post-Rx VASs

4.63+/-3.11

VAS s =Visual analogue scale score; Rx= treatment; M= mean; SD= standard deviation; p -level <0.05

Table 4: Comparing pre-treatment and post-treatment pain level 5MWt for each case
Cases, C

Pre-Rx 5-MWt

Post-Rx 5-MWt

t-value

p-value

(M +/- SD) (s)

(M +/- SD) (s)

C 1, +TENS Pt

28.76+/-20.09

25.00+/-16.72

3.14

0.016

C 2, -TENS Pt

30.89+/-20.05

27.43+/-1.85

3.29

0.013

Rx = treatment; M = mean; SD = standard deviation; s = seconds; p –level <0.05

Table 5: Comparing 5-metre walking time, 5-MWt, between the two groups
5-MWt assessment

C 1, +TENS Pt

C 2, -TENS Pt

(M +/- SD)

(M +/- SD)

Pre-Rx 5MWt

28.76+/-20.09

30.89+/-20.05

-3.03

0.02

Post-Rx 5MWt

25.00+/-16.72

27.43+/-17.72

-6.26

< 0.0001

period

t-value

p-value

C 1 = Case 1; C 2 = case 2; Rx = treatment; M = mean; SD = standard deviation; s = seconds; p –level <0.05

DISCUSSION
The Peripartum DSP was diagnosed on clinical
grounds and the diagnosis was confirmed by
radiograph. The finding of similar demographic and
clinical data between the two patients made them well
eligible for observations and comparism.
The finding from these cases reported has provided
an additional data to the limited literatures available
to guide the management of peripartum diastasis
symphysis pubis and showed the efficacy of TENS in
management of peripartum diastasis symphysis pubis
pain and dysfunction movement. To the best of our
knowledge, no other study has reported the effect of
TENS in the management of diastasis symphysis pubis
pain and movement dysfunction.
Effects of TENS on diastasis symphysis pubis pain
and movement dysfunction
It was interesting to note that the patient who had
TENS in addition to other conservative treatment had
a significant reduction in acuteness (intensity) of the
pain compared to the other patient who did not (p =
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0.015). This was similar to the findings of Ajayi et al15
when they researched into the effect of TENS on labour
pain. Though both patients had reductions in pretreatment and post-treatment pain VAS scores, a more
significant reduction was found when compared TENS
inclusive patient to the patient who did not receive
TENS. Lamina et al14 in their study of symptomatic
management of chronic prostatitis/chronic pelvic pain
syndrome also found TENS to be effective.
Also significant reduction in 5-metre distance
walking time was noted as shown by the two patients.
This study finding showed that the patient who had
TENS in addition, recovered movement function at a
significantly faster rate. While the reduction in walking
time as seen in the two patients could be adduced to
the therapeutic effects of the conservative
management, the significantly faster rate seen in TENSinclusive case could be said to have been enhanced by
the effects of transcutaneous electrical nerve
stimulation (p <0.05). The reduction of pain in turn
enhances movement, limiting morbidity.
This study supported the use of transcutaneous
electrical nerve stimulation (TENS) which has been
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shown to be very useful in acute and chronic pain in
some medical conditions14,16,17 although a 1997 report
of a study done by the University of Oxford concluded
that TENS was not effective in postoperative and labor
pain.18
Though, the present study indicated signifi-cant
efficacy of transcutaneous electrical nerve stimulation
in the management of diastasis symphysis pubis pain
and movement dysfunction, there are limitation of the
study and this include the few numbers of participants,
inability to compare varying degree of diastases. These
limiting factors warrant more attention in future
studies before a conclusive statement could be made.
The study could however provide the relevant data
on which future studies could be based upon.
The use of transcutaneous electrical nerve
stimulation (TENS) could be considered in the
management of diastasis symphysis pubis. This cases
report demonstrated that TENS in the management of
DSP provides a better and quicker relieve of pain and
movement capability.
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ABSTRACT
Total 45 subjects with anterior cruciate ligament (ACL) injury were divided randomly in 3 groups,
Group A & B received proprioception exercise training & balance exercises along with conventional
strengthening exercises, Group C received only conventional strengthening exercises. After three
weeks it is found that exercises such as calf/toe raises, squatting, steps, lunges, figure of '8' walking,
wobble board exercises, single leg standing,stationary cycling along with strength training program
is effective in the overall outcome of the patients with the ACL injury who are conservatively managed.
Keywords: Anterior Cruciate Ligament (ACL), Proprioception, Balance Exercise

INTRODUCTION
The ACL fibres receive their innervations from the
tibial nerve, which infiltrates the capsule posteriorly,
investing Golgi receptors and nerves; the nerves
transmit pain and the Golgi receptors are
Proprioception mechanoreceptors that sense ACL
stretch. A normal ACL provides knee stability in the
AP plane and, secondarily, rotational stability in
extension. It also allows for proper articulation of the
tibia on the femoral condyles. The importance of ACL
function has been emphasized in active persons who
require knee stability in various activities, such as
jumping, cutting, deceleration, and changing direction.
In the normal ACL, the proprioceptive sensory
function provides positional feedback to central motor
control in the cerebellum to protect the knee during
use .1,2
Proprioception refers to the specialized variation
of the sensory modality of touch that encompasses the
sensation of joint movement and joint position. It has
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three components: a static awareness of joint position,
awareness and detection of movement and
acceleration, and a closed loop efferent activity which
starts reflex response and regulates muscles.
Proprioception is receptor and neural arc mediated; it
has been demonstrated that a significant number of
mechanoreceptors exist in the fibres of the ACL. These
receptors play an important role in the complicated
neural network of proprioception. Mechanical stability
of the knee, although the principal factor for a
successful outcome, may not be sufficient in itself for
a good outcome after ACL reconstruction; the
evolution of our knowledge has now shown that
proprioception recovery also plays a significant role
in the overall success of this reconstructive procedure 3
Post injury proprioception loss is perhaps indirectly
demonstrated by the altered gait patterns of the ACLdeficient knee; studies have demonstrated that these
are probably altered due to changes in proprioception,
and not principally due to the mechanical instability
that ensues. Altered gait patterns plus proprioceptive
deficits significantly add to the mechanical instability
in ACL-deficient knees, and can predispose to
secondary injuries. It thus becomes relevant to
understand the importance of proprioception in
stabilizing the knee joint, and also the fact that
anatomic issues alone may not suffice to get back good
function .3
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Proprioceptive deficits after ACL injury may be a
factor related to both giving-way and higher incidence
of subsequent injuries, which in turn may contribute
to the development of osteoarthritis. Proprioceptive
deficits are claimed to adversely affect activity
level,balance, re-establishment of quadriceps strength
and increase the risk of further injury. 4,5
Physiotherapy should commence immediately
after injury. Research has demonstrated that
physiotherapy provided, is effective in increasing
strength and balance which may limit the number the
episodes of ‘giving way’ and decrease the incidence
of re-injury in the ACL deficient knee 18. Ideally
Proprioception should be initiated immediately after
injury, as it is known that proprioceptive input and
neuromuscular control are altered after ACL injury.
By challenging the proprioceptive system though
specific exercises, other knee joint mechanoreceptors
are activated that produce compensatory muscle
activation patterns in the neuromuscular system that
may assist with joint stability 19. A dynamically stable
joint is the result of an optimally functioning
proprioceptive and neuromuscular system and
functional outcome has been proven to be highly
correlated with balance in the rehabilitation of the
injured ACL.20
Study Design and Methodology: The patients with
ACL deficient knees were selected for this study. All
the patients underwent a three week rehabilitation
program and were assessed with the scales mentioned
below at 1st and 21st days of intervention.
For outcome two scales were used: 1.International
Knee Documenting Committee Rating Score.
2.Cincinnati Knee Rating System
Subjects: 45 subjects were taken for this study.They
were taken from the Physiotherapy Department,
PGIMER , Chandigarh after a referral from the
Orthopaedics Department.
The clinical criteria for confirming an ACL tear
was on the basis of the History, Physical examination,
Radiological confirmation ( MRI ).
Inclusion criteria : Age between 18 and 45 years of
age. Symptom free contra lateral knee. Patients with
medial or lateral meniscus tear and/or a medial
collateral ligament injury Grade I , where surgical
repair is not indicated.
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Exclusion criteria : Injuries other than above
mentioned. An MCL injury Grade II or III where
surgery is indicated. Meniscal Lesion requiring
fixation. Previous knee injury , inflammatory arthritis.
Presence of associated PCL injury. History of
significant knee injury or fracture.
Groups: The 45 selected subjects were randomly
allocated into three groups of 15 patients each.
Group A: strength training , Proprioceptive
training (calf raises, steps, lunges, figure of ‘8’ walking),
postural care and precautions.
Group B : Strength training , Proprioceptive training
using rocker board, postural care and precautions.
Group C: (Control Group): strength training ,
postural care and precautions.
Intervention Protocol
Group A was given a rehabilitation programme
that aimed to challenge the Proprioception of the
participant. The exercises and activities were based on
and adapted from previous ACL Proprioceptive
studies.5,9
These included: Quadriceps , hamstring and calf
muscles strengthening exercises
Stretching of Quadriceps , hamstring and calf
muscles,Gluteal Muscles’ exercises.
ROM exercises for Knee joint (in range as
tolerated),Stationary cycle,Steps, calf raises, lunges,
Figure of ‘8’ walking.
Group B was given a rehabilitation programme that
aimed to challenge the balance of the participant. The
exercises and activities were based on and adapted
from previous studies 9,10.
These included : Quadriceps , hamstring and calf
muscles strengthening exercises
Stretching of Quadriceps , hamstring and calf
muscles, Gluteal Muscles’ exercises.
Stationary cycle, Rocker board exercises, Squats,
one leg stance.
Group C was given a traditional strength training
programme that excluded exercises that aimed to
improve balance and Proprioception. This was
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adapted from the modified protocol of Brukner and
Khan (2001)11.

that aimed to improve strength and endurance of
lower limbs. This was common for all three groups.12.

These included: Quadriceps , hamstring and calf
muscles strengthening exercises

For Groups A & B the Proprioception and balance
exercises , the emphasis was on maintenance of stable
and balanced position for 15 to 20 seconds or more
with 10-15 repetitions 12.

Stretching of Quadriceps, hamstring and calf
muscles, Gluteal Muscles’ exercises

Appliances used: Rocker Board, Stationary Cycle,
Foot Stool, Universal Goniometer, Measuring Tape.

Stationary cycle.
Most exercises used a set-repetition type structure,
such as 2 to 3 sets of 20 repetitions for all those exercises

Statistical measures: SPSS Version 20.

RSULTS
Table: 1 shows the comparison of the means of the IKDC score before-after the treatment and CKRS score beforeafter the treatment in Group-A.
Table 1:

Paired Differences
Mean

Standard
deviation

Std Error
Mean

t

df

Sig.
(2-tailed)

95% confidence interval
of the difference
Lower

Upper

Pair 1
Pre IKDC GrpA – postIKDC GrpA

-14.033

5.71

1.47

-17.2

-10.8

-9.503

14

.000

-4.266

3.283

.847

-6.0

-2.4

-5.033

14

.000

Pair 2
preCKRS GrpA- postCKRS GrpA
p-value <0.05, significant.

Table: 2 shows the comparison of the means of the IKDC score before-after the treatment and CKRS score beforeafter the treatment in Group-B.
Table 2:

Paired Differences
Mean

Standard
deviation

Std Error
Mean

t

df

Sig.
(2-tailed)

95% confidence interval
of the difference
Lower

Upper

Pair 1
preIKDC GrpB – postIKDC GrpB

-13.26

4.55

1.171

-15.77

-10.74

-11.32

14

.000

-4.40

3.13

.8097

-6.13

-2.66

-5.43

14

.000

Pair 2
preCKRS GrpB – postCKRS GrpB
p-value <0.05, significant.

Table 3. Shows the comparison of the means of the IKDC score before-after the treatment and CKRS score beforeafter the treatment in Group-C.
Table 3:

Paired Differences
Mean

Standard
deviation

Std Error
Mean

t

df

Sig.
(2-tailed)

95% confidence interval
of the difference
Lower

Upper

Pair 1
pre IKDC Control – postIKDC Control

-11.83

4.635

1.19

-14.46

-9.326

-9.938

14

.000

-6.133

3.739

.965

-8.20

-4.062

-6.353

14

.000

Pair 2
preCKRS Control – postCKRS Control
p-value <0.05, significant
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Table 4: Shows the IKDC post test scores and CKRS post test scores, ANOVA.
Table 4(a)

Sum of Squares

Df

Mean Square

F

Sig.

Between Groups

1521.983

Within Groups

482.890

10

152.198

1.261

.444

4

120.723

Total

2004.873

14

Between Groups

910.441

10

91.044

Within Groups

293.595

4

73.399

1.240

.451

Mean Square

F

Sig.

3.035

.071

.840

.554

IKDC GrpA

IKDC GrpB

Total
Table 4 (b)

1204.036

14

Sum of Squares

Df

CKRS GrpA
Between Groups

208.233

5

41.647

Within Groups

123.500

9

13.722

Total

331.733

14

CKRS GrpB
Between Groups

31.733

5

6.347

Within Groups

68.000

9

7.556

Total

99.733

14

p-value >0.05, non-significant

DISCUSSION
This study was undertaken to find the role of
different Proprioception training in non operative
ACL rehabilitation.
In table1, the analysis of comparison of
International Knee Documenting Committee (IKDC)
scores and pre and post intervention scores and
Cincinnati Knee Rating System (CKRS) pre and post
intervention scores in the Group A shows significant
results as the p-value < 0.05. Thus with this it is clear
that Proprioceptive exercise training,( with exercises
such as Steps, Lunges, Calf Raises and Figure of ‘8’
walking) is beneficial in the overall outcome in the non
Operative ACL rehabilitation along with other routine
exercises. Proprioception is described as the
acquisition of stimuli by peripheral receptors in
addition to the conversion of mechanical stimuli to a
neural signal that is transmitted along afferent
pathways of the sensorimotor system. Zetterstroem et
al. (1992) had also emphasised on the fact that
Proprioception training is effective and it benefits the
patients and they had suggested that it should become
standard in ACL rehabilitation. Heidt et al. (2000) had
found out that the groups trained with Proprioception
exercises reported better knee status and a reduced
recurrence of ACL injuries. However Cooper et al.
(2005) had not found out any additional benefits of
Proprioception exercises in their study and had
suggested longer follow up periods.13,14,15
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Table 2 shows comparison of International Knee
Documenting Committee (IKDC) scores and pre and
post intervention scores and Cincinnati Knee Rating
System (CKRS) pre and post intervention scores in the
Group B shows significant results as the p-value < 0.05.
Hence it is clear that exercises with the wobble board
along with other forms of routine exercises is effective
in the overall recovery in the non operative ACL
rehabilitation. The exercises using the wobble board
are a variety of the Proprioceptive training program
that focuses on the balance activities of the patient.
Balance is defined as when postural equilibrium
during all motor activities is achieved. Lee et al. (2009)
had found out a moderate correlation between knee
function and balance training program in ACL
deficient knees. They had stated that balance deficits,
if they persist, decrease the overall function of the knee.
Caraffa et al. (1996) implemented a balance training
program using wobble board with soccer players and
had found out a success of 87% in recovery from ACL
injury in the trained group compared to the control
group. However Pasanen et al. (2008) had found that
balance training had a parallel result to the control
group in the overall outcome .6,7,8
In Table3,the analysis of comparison of
International Knee Documenting Committee (IKDC)
scores and pre and post intervention scores and
Cincinnati Knee Rating System (CKRS) pre and post
intervention scores in group C shows significant
results as the p-value is < 0.05 because exercises help
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in the muscle strengthening which in turn provide
stability to the joint. Many studies have shown that an
increase in the isometric strength of the ACL deficient
knees improves the overall knee function. Vickers and
Altman(2001), had suggested that strength training is
one of the best type of training in the ACL deficient
knees, especially in the early phases of rehabilitation.
Gokeler et al. (2011) had, however, stated that though
strength training is important in alleviating the knee
symptoms after ACL injury, it cannot alone generate
the required functional stability.17,21
In Table4, the analysis of comparison of
International Knee Documenting Committee (IKDC)
pre-scores and post-scores, Cincinnati Knee Rating
System pre-scores and post-scores for all the 45 patients
and found that there is not any significant result found
in one way ANOVA. Thus it is clear that there is not
much difference in all the three types of treatment as
p-value is not less than .05. It has been found that there
is improvement seen in every individual patient and
not any significant value seen on comparison. This may
be attributed due to small sample size which was 15
in each group and also that the time span of the study
was of three weeks. Significant difference might be
observed if the study had been conducted on the larger
sample size and with longer time span of training.
Ageberg E (2008 ) had found out no significant
results in the One way ANOVA after a three month
intervention period they reportedly generated low
correlation in one way analysis of variance.5
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ABSTRACT
Background: The increased chronocity of HIV infection has been mirrored by increased prevalence
of disablement in HIV infected population because of immunocompression. Thus the needs of these
individuals have increasingly included the management of impairment, activity limitations, and
participation restriction .The Quality of life of HIV infected individuals gets hampered. Aerobic
Exercise is an effective mean of maintaining and improving quality of life of HIV positive individuals.
Objective: To find efficacy of moderate intensity aerobic exercises on quality of life in HIV positive
individuals.
Materials and Method: A total of 30 clinically diagnosed HIV positive individuals under regular
anti-retro viral therapy of both genders and between 20-40 years of age suffering from stage 2 (CD4
cell count between 201-500 cells/mm3) of HIV, were selected by random sampling. Moderate Intensity
aerobic exercises in the form of stair climbing were given for period of 12 weeks. Quality of life is
measured before giving exercises and at the end of 12 weeks by SF 36 v2.
Results: Study shows that there is significant difference between pre and post exercise score with
mean rise of 10.600 (31.80%) in post exercise value with t value 9.199 and p<0.01.
Conclusion: Moderate intensity aerobic exercise given in the form of stair climbing is effective in
improving Quality of life in HIV positive individuals.
Keywords: HIV, Moderate Intensity Aerobic Exercises, Stair climbing, S F 36(v2)

INTRODUCTION
India is one of the largest and most populated
countries in the world. With over one billion
inhabitants, of this number, it is estimated that around
2 million people are currently living with HIV.1 HIV
is a fourth leading cause of disability2,3. The increased
chronocity of HIV infection has been mirrored by
increased prevalence of disablement in HIV infected
population. Thus the needs of these individuals have
increasingly included management of impairment,
activity limitation and participation restriction4. In HIV
infection the Quality of life of a person gets changed.
The physical changes like immunocompression,
reduction in weight, loss of appetite, fever,
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lymphadenopathy, pneumonia, hampers the physical
domain of quality of life 4. There are changes in
appraisals and coping skills4.
The American college of sports medicine (ACSM)
defined exercise intensity by % of maximum Heart
Rate, Rate of Perceived Exertion and Metabolic
Equivalent (MET) 5,6. Moderate intensity aerobic
exercise has been defined as 55%-69% of maximum
Heart Rate5,6. Stair climbing is an effective mode to
squeeze a great aerobic workout in a short period of
time which fulfills the criteria of moderate intensity
aerobic exercise 7. As HIV positive individuals gets
fatigued easily and susceptible to injury; it is always
better to prescribe moderate intensity exercise rather
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than high intensity exercise 7. As low intensity exercise
training will help HIV positive individuals to improve
Quality of life in combination with progressive resisted
exercise and it needs lengthy follow-up, it is better to
prescribe moderate intensity exercise7. Quality of life
is a broad and multi-dimensional concept related to
personnel satisfaction or happiness with life8. In HIV
infection the QOL of a person gets changed.
The SF-36 v2is a multi-purpose, short-form health
survey with only 36 questions. It is one of the most
widely used generic questionnaires to measure quality
of life. It has two major health summary measures:
physical and mental with 8 multi-item scales having
36 questions9.
MATERIALS AND METHOD
Ethical approval was taken from the institutional
ethics committee. Individuals in second stage of HIV
(CD4 cell count between 201-501cells/mm3) those who
were on regular antiretroviral therapy were included
in study. Terminally ill patients, patients with
opportunistic infections, and patients with AIDS were
excluded from study
After taking written consent from30 clinically
diagnosed HIV positive individuals general
information was documented. Subjects recruited
randomly. Pre-test evaluation was done by assessing
their quality of life by SF 36 V2 health survey
questionnaire. Maximum score is 125 for entire
questionnaire, which carries 36 questions. After
answering all 36 questions, a particular score was
obtained. At the first session, exercise protocol was
given to the subjects in the form of aerobic exercise.
1. Exercise was started with warm up exercise for 10
minutes; that included quadriceps stretching,
hamstring stretching and calf stretching.
2. After warm up exercise, Continuous Aerobic
exercise program started; which had following
componentsMode: Stair Climbing
Intensity: Moderate Intensity
Frequency: 3 times per week for 12 weeks
Duration: 20 minutes
3. Moderate intensity was determined by THR
(Targeted heart rate formula) i.e220-Age.
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4. At the end of session a cool down exercise program
for 5 minutes was given which also included
generalized stretching.
5. There after subjects were followed for 12 weeks
and subjects were asked to perform this exercise
for 3 times per week.
6. Post-test evaluation was carried out at the end of
12 weeks, using same questionnaire Student’s
paired t test was used for evaluation of pre and
post result obtained by means of SF 36 health
related quality of life scale.
Tips for stair climbing10
1. Proper climbing posture- Leaning forward slightly
from the hips, with back straight. Look forward
keeping eye on the stairs from time to time without
looking down with bent head the whole time.
2. Climb up with right or left foot.
3. While climbing up place entire foot on each step.
4. Advised to take support if necessary.
5. While climbing down; climb down safely and use
the same foot used for climbing up.
6. Stair climbing was done on actual stairs at
snehalaya-sports ground.
7. Selected stair height was 20 inches.
8. Repetition of activity depends on ability of
subjects.
Statistical Analysis
Statistical analysis was done by using Students
paired t-test. Student’s paired t test was used for
evaluation of pre and post results obtained by means
of SF 36 health related quality of life scale.
RESULTS
The results obtained show that there is significant
difference in Quality Of Life after 12 weeks of moderate
intensity aerobic exercise program in the form of stair
climbing.
Table 1 shows the descriptive statistics of pre test
and post test. The study shows a significant difference
between pre and post values with mean increase of
10.600 and standard deviation of 6.311 in which the t
value= 9.199 and p value < 0.01. Thus it is rejecting
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null hypothesis(Table-2) The pre and post value corelation is .951 with p value<0.01 indicates that the
study is significant.(Table-3).The study gives the
interpretation that the obtained t value is 9.199 which
is greater than the table value for t i.e. 2.261.

of HIV can be defined as the stage in which CD-4 cell
count is between 201-500 cells/mm3.4. This is an early
symptomatic stage in which Quality Of Life issues
have a devastating effect. A total of 30 subjects, who
fit the inclusion criteria were taken for study. The mean
age of study subjects, was 31 and it has no any
significance in the study. The moderate intensity
aerobic exercise was given to the subjects for 12 weeks;
stair climbing as a mode for a period of 20 minutes
that includes 10 minutes of warm up exercise, 5
minutes of Stair Climbing and 5 minutes of cool down
exercise12. All instructions regarding climbing posture,
climbing up and down, duration for climbing stairs
was given to each subject. The Quality Of Life is
assessed by solving SF-36 v2 questionnaire; which has
36 questions. The total score of SF-36 v2 is 12513. After
follow up period of 12 weeks the Quality Of Life is
reassessed by solving the same questionnaire by the
same subjects. This study shows the significant
difference between the pre and post values in both
physical and mental summary measure of SF-36 v2.

DISCUSSION
India being a developing country there are about
2.4 million victims of HIV infection. HIV infection is
progressive condition in which total cure of the
patients is not possible. HIV infection causes
immunocompression that primarily targets CD4 cells
which plays important role in immune function4. This
immune suppression makes HIV positive individuals
to land up with physical problems and disturbed
emotional, mental and social functioning4. Even though
lots of medical interventions such as Antiretroviral and
Highly active antiretroviral are consumed but still the
issues of quality of life of HIV positive individuals
remains unanswered 11. Exercise is effective mean of
maintaining and improving quality of life of HIV
positive individuals. There are studies done so far
emphasizing on the effects of exercises on particularly
aerobic exercise and progressive resisted training on
HIV positive patients. Not much has been talked of
the effect of moderate intensity aerobic exercise on
quality of life particularly in stage II of HIV. Stage II

CONCLUSION
Moderate intensity aerobic exercise given in the
form of stair climbing is effective in improving Quality
of life in HIV positive individuals.

Table 1: Standard deviations of Pretest and Posttest Values
N

Min.

Max.

Mean

StdDeviation

Pretest

30

7

93

71.3

19.769

Pretest %

30

5.60

74.40

57.04

15.808

Posttest

30

25

115

81.9

20.568

Posttest %

30

20

92.00

65.52

16.448

Table 2: Paired Differences
Paired differences
Mean

StdDeviation

10.600

6.311

T

Df

Sig.2-tailed

-9.199

29

P<0.01

Sig.

Table 3: Corelation between Pre-test and Post-test Values
N

Correlation

Pair 1

Pre and Post Value

30

.951

.000

Pair 2

Pre value % and post value %

30

.951

.000
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Effect of HIP Abductors and Lateral Rotators
Strengthening Exercises on Knee Valgus Alignment
among Adolescents: a Prospective Study
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ABSTRACT
Objective: The objective is to study the effect of hip abductors and lateral rotators strengthening
exercises on improving the knee valgus alignment among adolescents.
Background: In accordance to the well known fact that knee dysfunction condition among growing
adolescents contributes to a wider segment of entire orthopedic practice, it is therefore essential to
aware of the effect of strengthening the hip muscles on correcting functional knee valgus problem.
So, we conducted this study to find out the effect of strengthening hip abductors and lateral rotators
exercises on functional knee valgus among healthy adolescents.
Subjects: 30 subjects (25 females and 5 males) aged between 18 to 20 years old.
Method: The subjects were assigned to hip abductor and lateral rotator strengthening exercises 3
times per week for 6 weeks. Knee valgus alignment was assessed at baseline and post-intervention.
Result: Paired t-test and Microsoft Excel 2010 were used for data analysis. The mean difference for
the pretest group is 161.071±5.106 while the posttest group is 166.867±5.106. There is a difference in
variance between pre and post intervention with a difference of 5.6977. Paired sample test value
shows a t value of -29.446119 and a p value of p<0.00001. The result is significant at p ? 0.01.
Conclusion and discussion: The hip abductors and lateral rotators strengthening exercises are effective
in reducing the dynamic knee valgus alignment among the adolescents.
Keywords: Knee Valgus, Hip Muscles, Strengthening Exercises, Knee Alignment

INTRODUCTION
Of all other joints in the human body, the knee joint
sustains the most frequent number of orthopaedic
injuries. 1,2 Adolescents are noted to be actively
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involving in sports and games over the last few
decades. Recent study shows that 40% of all paediatric
injuries are caused by sports activities which contribute
to about 4.4 million numbers of injuries every year.3
A retrospective study done by Sariff, Ramlan A. in
2009 found that about 58.8% of all musculoskeletal
injuries reported in Malaysia were sustained by
adolescent children aged less than 20 years and lower
extremities are mostly affected (63.1%), primarily the
knee joint (37.1%) and the major incidence occurs
during practice and game sessions.4

6/12/2015, 5:52 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 237

In a previous retrospective study, an individual’s
recollection of having had “childhood knock-knees or
bow-knees” was related with a 5-fold rise in the risk
of knee osteoarthritis development in future.5 The
continuous involvement of the adolescent children in
recreational or amateur sports with presenting knee
mal-alignment will further increase the risk of various
knee pathologies in future.

pathological implications are becoming more evident.
Knee valgus is associated with muscle weakness in
adolescents and is an early risk factor of knee disease
development in future. Hence, study discussing the
effect of strengthening hip muscles turn out to be very
helpful on correcting knee valgus alignment.

Awareness of the structural and muscular
consequences of postural faults re-inforces the belief
that beginning in childhood, all individuals should be
monitored on a yearly basis to assess acquired skeletal
mal-alignment and monitor structural deviations.
According to the outcome of examination, therapist
can suggest exercise programs and postural training.6

Null hypothesis: Hip abductors and lateral rotators
strengthening exercises may not have a significant
difference on knee valgus alignment among
adolescents.

BACKGROUND OF STUDY
There are many longitudinal studies provide ample
amount of evidence that knee injury is as-sociated with
hip muscle weakness.7,8 Willson et al9, studying singleleg squats in athletes, reported that reduced hip
external-rotation strength was correlated with
increased knee valgus. Ireland et al10 reported that
women with patellofemoral pain had reduced hipabduction and external-rotation strength. Niemuth et
al11 reported that runners with overuse injuries had
reduced hip-abduction strength compared with
uninjured limbs and with healthy subjects. The authors
postulated that inadequate hip strength might have
results to lower extremity injury and malalignment.6,10,11
In accordance to the well known fact that knee
dysfunction condition among growing adolescents
contributes to a wider segment of entire orthopaedic
practice, it is therefore essential to aware of the effect
of strengthening the hip muscles on correcting
functional knee valgus problem. However, there is no
such related study has been done to date. So, I would
like to conduct this study to find out the effect of
strengthening hip abductors and lateral rotators
exercises on functional knee valgus among healthy
adolescents.
STATEMENT OF THE PROBLEM
As the prevalence of knee valgus deformity
increases, its anatomical, physiological and
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HYPOTHESES

Alternate hypothesis: Hip abductors and lateral
rotators strengthening exercises may have a significant
difference on knee valgus alignment among
adolescents.
Review Of Literature
According to John H. Hollman et al1, during stepdown tasks, lateral rotation strength might have lesser
association with decreased knee valgus in females than
does gluteus maximus. Increased knee valgus might
be related with gluteus medius.
Christopher M. Powers et al2, stated that even
though excessive tibia and femur movement in the
transverse and frontal planes can influence
patellofemoral joint mechanics and PFP, existing
research suggests that such abnormalities are not a
universal finding in this population. Hence, treatments
aimed at controlling lower limb motion may be
warranted in a subpopulation of persons with PFP.
Khalil Khayambashi et al16, concluded that isolated
strengthening programme of hip external rotator and
abductor muscles were efficient in improving health
and pain status in women with patellofemoral pain
compared to a non exercise control group. Whenever
designing a rehabilitation program for females
suffering from patellofemoaral pain, consider
incorporate hip strengthening exercises.
According to Kyung Mi Park et al17, the rating of
movement quality during the forward step-down test
in asymptomatic women received good agreement
among researcher in predicting musculoskeletal
conditions.
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Last but not the least, Balsalobre-Fernández C et
al18 in his study of reliability and validity of HSCKinovea video motion analysis method for calculating
the jump height and flight time concluded that the
results showed a ideal correlation agreement (ICC=1,
p<0.0001). This clearly shows that the HSC-Kinovea
technology does not only require known experience
of application but also can be used to provide highly
reliable and valid flight time and vertical jump height
measurements as similar to a costly equipment.

METHODS AND PROCEDURES
Study design: One group pretest, posttest design
Sampling method: Simple random sampling
Study location: This study was conducted in
physiotherapy lab, Asia Metropolitan University at
Jalan Kemacahaya, Batu 9, Cheras.
Sample size: 30 subjects (25 females & 5 males)
Study sample: Adolescents aged 18 to 20
Duration of study: 4 Months
Inclusion Criteria
•

Individuals with normal BMI

•

Both genders (females & males)

•

Aged between 18-20 years

•

Has functional knee valgus

•

Capable to climb up & down a flight of stairs
without assistive devices

Exclusion Criteria
•

Has any orthopedic, neurology, or any other
pathology that impaired motor function.

•

Has antalgic gait.
DATA SELECTION AND STUDY
METHODOLOGY

A single-leg step-down was performed on
randomly picked students aged 18-20 years from a
college to assess for eligibility. Potential participants
were evaluated for specific inclusion/inclusion
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criteria. 30 eligible subjects were recruited on the basis
of random sampling for the study.
Three dimensional (3D) frontal plane projection of
knee valgus alignment was measured during a singleleg step-down test performed from a 15cm step using
Kinovea 0.8.15 Video Motion Analysis Software on the
selected subjects prior to intervention. Average frontal
knee plane angles during the stance phase of step
descent were analyzed for data analysis. A digital
video camera was placed 3m anterior to the subject, at
the subject’s knee height and aligned perpendicular
to the frontal plane projection angle of knee.
The frontal-plane projection angle of knee valgus/
varus was defined by the angle formed from a linear
line that joins the ASIS with the midpoint of the
tibiofemoral joint and a second line connecting the
midpoint of the tibiofemoral joint and the talocrural
joint. 2cm diameter markers were placed on subjects’
ASISs bilaterally in order to facilitate digitization of
bony landmarks with the motion-analysis software.
We analyzed joint alignments at 2 distinct points
during the task. First, we measured static alignment
in double-limb stance to provide an estimate of
baseline knee alignments (figure 1). Next, when the
frontal-plane knee angle was maximally departed from
the baseline position, we measured knee valgus during
the eccentric phase of the step-down (figure 2).
The subjects were assigned to hip abductor and
lateral rotator strengthening exercises 3 times per week
for 6 weeks. Knee valgus alignment was assessed at
baseline and post-intervention. Prior to participation,
all the subjects were provided written informed
consent. The subjects were educated regarding their
condition and the intended treatment approach and
realistic goal setting were discussed.
Each session con-sisted of warm-up segment for 5
minutes (brisk walking), 20 minutes of hipstrengthening exer-cises, and cool-down segment for
5 minutes (brisk walking). All strengthening exercises
were completed unilaterally. Strengthening exercises
were progressed according to FITT principle at 2-week
intervals (table 1). Subjects were given strengthening
exercises according to the muscle group and type of
exercises (table 2). After successful completion of 6
weeks intervention, three dimensional frontal plane
projection of knee valgus alignment was calculated
again for post-test analysis.
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Method of measuring the 3-D frontal plane projection of knee valgus alignment

Fig. 1. Static phase

Fig. 2. Eccentric phase

Table 1: Strength training protocol according to FITT principle
FREQUENCY

3 days/week for(1-2weeks)

3 days/week for(3-4weeks)

50% of 1 RM

75% of 1 RM

TIME

3 sets of 10 repetitions each set

3 sets of 10 repetitions each set

TYPE

Isometric

Concentric-using theraband

INTENSITY

3 days/week for(5-6weeks)
100% of 1 RM
3 sets of 10 repetitions each set
Eccentric-using theraband

Table 2: Strengthening exercise procedures for hip abductors and lateral rotators
Muscles
Hip abductors
Hip external rotators

Isometric Exercise
(1-2 Weeks)

Concenctric Exercise
(3-4weeks)

Eccentric Exercise
(5-6 Weeks)

Stand against wall and try
to abduct leg against wall.

Abduct the leg away in
standing using theraband.

Using theraband, maintain
the abducted leg in position.

Stand against wall and try to
rotate leg externally.

Externally rotate the leg in
sitting using theraband.

Using theraband, maintain the
externally rotated leg in position.

Interpretation

Analysis of Data
Statistical analysis
Paired t-test was used to compare the results of pre
and post intervention of the hip abductors and lateral
rotators strengthening exercises on knee valgus
alignment using Microsoft Excel 2010.
Data analysis for pretest intervention

Graph 1: Pretest
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Graph 1 shows the data analysis for pretest group.
The graph shows a normal distribution. The mean
value is 161.071with the standard deviation of 5.106.
Data analysis for posttest intervention

difference between pre and post intervention group.
Thus, we conclude that hip abductors and lateral
rotators strengthening exercises are effective in
reducing the dynamic knee valgus alignment among
the adolescents.
DISCUSSION AND CONCLUSION
Discussion
The primary finding was to study the effectiveness
of strengthening hip abductors and lateral rotators in
improving the knee valgus alignment among
adolescents. Alternate hypothesis was accepted which
shows that there is a significant result in this study
with a P< 0.01(0.00). Results showed the subjects had
noteworthy improvement in knee valgus range of
motion in pre and post intervention.

Graph 2: Posttest

Interpretation
Graph 2 shows the data analysis for posttest group.
The graph shows a normal distribution. The mean
value is 166.667 with the standard deviation of 5.106.
Data analysis for pre and post intervention
Table 3: Data analysis of pre and post intervention
group
Mean
Variance
Standard deviation
Observations
Pearson Correlation

PRE-TEST

POST-TEST

161.071

166.867

18.64482759

12.94712644

5.106

5.106

30

30

0.979644378

Hypothesized Mean Difference
Df

0
29

t Stat

-29.44611903

P(T<=t) two-tail

0.00

t Critical two-tail

2.045229642

Interpretation
Table 3 shows the data analysis for pre and post
intervention group. The mean difference for the pretest
group is 161.071±5.106 while the posttest group is
166.867±5.106. There is a difference in variance of
5.6977 between pre and post intervention. On the other
hand, the Pearson correlation shows the value of
0.979644378 (close to the value of 1). Paired sample
test value shows a t value of -29.446119 and a p value
<0.00001. The result is significant at p d” 0.01. Hence,
the null hypothesis is rejected and the alternate
hypothesis is accepted. This shows a high significant
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According to many related studies done before,
researchers found that increased knee valgus
alignment was associated with reduced hip lateral
rotation and abduction strength. Willson et al9 in his
study of single-leg squats among athletes, reported that
decreased strength of hip lateral rotation was related
with elevated knee valgus. On the other hand, Ireland
et al10 found that women with patellofemoral pain
syndrome had shared common medical history of
reduced hip abduction and lateral rotation strength
compared with age matched healthy subjects. Besides
that, Niemuth et al11 concluded that runners with
overuse injuries had reduced hip-abduction strength.
In spite of several limitations of the aforementioned
studies, these researchers collectively agreed that
lower extremity mal-alignments, especially the knee
valgus was correlated with hip muscle weakness.
According to Power et.al2, the kinematics of the
entire lower extremity has the potential to get affected
by excessive hip medial rotation and adduction during
weight bearing. Dynamic knock-knee happens because
of knee’s inferior rotational movement which makes
the shin bone to abduct from midline and the ankle to
pronate.
Till today, only researcher Mascal et al 13 have
studied the link between strength of hip musculature
and lower limb joint motion. According to his case
report, the subject who had been assessed in terms of
showed increased hip strength and kinematics (eg, less
hip adduction and medial rotation) which ranged from
32% to 56% during a step-down task following 14
weeks of core muscles strengthening programmes.
Succeeding studies by Earl and Hoch, Boling et al, and
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Tyler et al 19 collectively suggested that hip
strengthening exercise programs resulted in pain
reduction and improved functional outcomes among
women with patellofemoral pain syndrome. These
valuable data supported the speculation concerning
hip muscles weakness and altered kinematics of lower
extremity.
CONCLUSION
In conclusion, we found that hip abductors and
lateral rotators strengthening exercises proved to be
effective in improving knee valgus alignment among
adolescents aged between 18 to 20 years.

5.

6.

7.

8.

Limitation of study
This study had several draw backs. Foremost
limitation was neither the therapist nor subjects was
not blinded. Secondly, only two types of hip muscle
groups were tested. Besides that, we had a relatively
small number of subjects in this study and the
intervention session was only for 6 six weeks.
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ABSTRACT
Background: Supraspinatus tendinitis is the most common soft tissue injury of the shoulder which is
associated with long term consequences of stiffness impaired function of the shoulder. Early
appropriate management of supraspinatus tendinitis is necessary to prevent frozen shoulder or
impingement syndrome.
Purpose: The aim of the study is to evaluate the efficacy of Deep transvers friction massage as an
adjunct to conventional physiotherapy and eccentric exercise in supraspinatus tendinitis patients.
Method: Thirty patients (group1,n=15;group2,n=15) with the diagnosis of an supraspinatus tendinitis
of the shoulder were treated. Group 1 was instructed with MHP, ultrasound with eccentric exercise
at least 5 days a week for 15-20 min and group 2 received a prescription for 12 session of DTFM and
patient education in clinic for three times per week.
Result: Between groups pain score were reduced more in the intervention group(4.1 ±1.1)than
conventional group (1.9 ±0.9). Ranges of motion (flexion, abduction and internal rotation) improved
more in the intervention group (flexion 18±3.2; abduction 25.3±6.2; internal rotation 13.2±2.2) than
conventional group (flexion 8.2±1.5; abduction7.2±1.2; internal rotation 4.2±1.7). Functional disability
was reduced more in the intervention (32± 7.5) than conventional group (8.9±5.8).
Conclusion: Subjects in both groups experienced significant decrease in pain and increases in shoulder
function & ROM but there was significantly more improvement in the intervention group compared
to the conventional group.
Implications: The study findings provided beneficial evidence for DTFM in improving functional
and range of motion in supraspinatus tendinitis patients, so that future studies could compare DTFM
with other treatment methods for effective evidence-informed clinical decision making in management
of Supraspinatus tendinitis.
Keywords: Cyriax Physiotherapy, Manual Therapy, Physical Therapy, Exercise Therapy, Strengthening
Exercise, Tendinopathy,Soft Tissue Mobilization

INTRODUCTION
Supraspinatus tendinitis is an inflammation of the
tendon of the supraspinatus muscle. This problem is
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often seen in the general population and a
predisposing factor is resistive overuse 1,2 .
Supraspinatus is the most frequently involved
tendon2,3.
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The tendon of the supraspinatus commonly
impinges under the acromion as it passes between the
acromion and the humeral head. Supraspinatus is a
muscle stabilizes the shoulder, excoriates and helps
abduct (lift up sideways) the arm. Any friction between
the tendon and the acromion is normally reduced by
the subacromial bursa4.

Variables

Pain and dysfunction of the shoulder is common
causes of impaired quality of life in the general
population. Two per cent of the age group 42-46 years
report shoulder pain. Studies from primary care show
that 16% of the general population suffers with
shoulder pain. This rises to 21% in elderly hospital and
community populations. Supraspinatus tendinitis was
the most common cause of shoulder pain found in the
various studies5.

Outcome measures

The three Independent variables were deep
transverse friction massage, eccentric exercise and
conventional treatment for supraspinatus tendinitis
and the dependent variables were functional disability,
ranges of motion and pain.

Primary outcome measures were functional
disability (measured by shoulder pain and disability
index) and secondary outcome measure were pain and
range of motion (measured by numeric pain rating
scale and Goniometer).
Study Protocol

The supraspinatus is effective stabilizer of the
Gleno-humeral joint, because its rotatory component
is proportionally larger than that of the other rotator
cuff muscles. The supraspinatus has a large enough
moment arm (MA) that it is capable of independently
producing a full or nearly full range of Gleno-humeral
joint abduction while simultaneously stabilizing the
joint. Weakness of the supraspinatus muscle is rather
common and with age it is well documented. It can
result from denervation secondary to an entrapment
of the suprascapular nerve and inhibition of muscle
contraction caused by pain secondary to such disorders
as tendinitis6.

30 subjects of supraspinatus tendinitis were
selected according to inclusion criteria and allocated
into group A and group B. Group A were given
conventional physiotherapy and eccentric exercise and
group B were given conventional physiotherapy and
eccentric exercise with deep transverse friction
massage. Deep transverse friction massage were given
with the patient in sitting position with hand behind
back for 20 minutes 3 times per weeks for 4 weeks.
Index finger of the ipsilatral hand placed on the
tenoperiosteum junction reinforced by the middle
finger. Eccentric strengthening were given with the
patients sitting. In order to put high load on the deltoid
and supraspinatus muscles the patients performed the
eccentric exercise with the shoulder in 30 degrees of
horizontal abduction, with the thumb pointing
towards the ground (the ’empty can’ position) .The
patients were instructed to do the Exercise in three sets
of10 repetition per day for 5 times per weeks for 4
weeks was performed during each treatment with a 1
minute rest interval between each set. The ultrasound
mode (frequency_1 MHz, spatial-average intensity_1
W/cm2 , gel coupling).

METHOD

RESULTS

The sample consisted of 30 volunteers, both male
and female, with no history of musculoskeletal disease.
Their ages ranged from 45 to 60 years. Each volunteer
was randomly assigned in two independent groups: a
conventional treatment and eccentric exercise,
conventional treatment and eccentric exercise with
deep transverse friction massage.

Group A is the conventional treatment and
eccentric exercises and Group B is the conventional
treatment and eccentric exercises with deep transverse
friction massage. The analysis revealed that there was
statistically significant difference between pre and post
scores of AROM and functional disability and pain
score in all groups. Group B is showing more
improvement than group A at p value < 0.05.

Long term shoulder problems are more likely when
pain develops gradually or discomfort is recurrent
over a period of time. Chronic pain is often triggered
by prior injuries, especially if original injury was severe
or was not allowed to heal completely. Condition
involves in shoulder pain-poor posture, frozen
shoulder, rotator cuff disorder, shoulder instability,
acromioclavicular joint disorder and osteoarthritis5.

Participants
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The above graph shows pre test and post test scores
within and between group-A and B. Though there is
significant decreased of NPRS score in both the groups
.In the between group comparison, the NPRS score was
decreased significantly in group B compared to
group A.
DISCUSSION

Fig. 1. Comparison of active rom within and between groups

The above graph shows pre test and post test scores
within and between group-A and B. Though there is
significant increase of active ROM in both the groups
.In the between group comparison, there was
significant improvement of active flexion, abduction,
internal rotation of group B. Improvement of active
range of motion was more in group B compared to
group A.

This result of the study has shown that DTFM with
conventional physiotherapy & eccentric exercise is
statistically more significant than conventional
physiotherapy & eccentric exercise alone in reducing
pain and disability and improving range of motion.
Thereby my study is not supported the null hypothesis
& accepting the alternate hypothesis.
In the present study combined effect of deep
transverse friction massage & conventional
physiotherapy has shown a significant important on
pain in patient of supraspinatus tendinitis. The results
are in accordance with previous study done by Bang
et al, in which conventional physiotherapy and DTFM
was given to the patient and he concluded that manual
therapy group is better than the conventional
physiotherapy alone. They said that DTFM might
reduce pain by stimulating joint mechanoreceptor
activity, which in turn is thought to block aberrant
afferent pain signal and reduce the awareness of pain.
It also hypothesized that deep transverse friction
massage shortened collagenous tissue and improve
interstitial fluid content resulting in restoration of
movement7.

The above graph shows pre test and post test scores
within and between group-A and B. Though there was
significant decreased of total SPADI score in both the
groups .In the between group comparison, the SPADI
score were decreased more significantly in group B
compared to group A.

In this study the effect of eccentric exercises with
DTFM has been seen on pain and disability and there
was a significant improvement after 4 weeks of
treatment. The results are supported by study done
by Aimie et al who conducted a randomized pilot
clinical trial to compare the effectiveness of four
physical therapy intervention and he concluded that
DTFM in combination with an eccentric exercises
program may result in a greater decease in pain and
improved function8.

Fig: 3. Comparisons of nprs within and between group a and
group b

In the study DTFM resulted in pain reduction
through the pain gate control mechanism.The
physiological reasoning supports by a case study
conducted by Kachingwe et al, who apply DTFM to
the patients of supraspinatus tendinopathy and
concluded that DTFM resulted in pain reduction
through activation of mechanoreceptors inhibiting
nociceptive stimuli through the gate control
mechanism or through the facilitation of synovial fluid
nutrition8.

Fig. 2. Comparison of spadi within and between group a and g
roup b
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Efficacy of the ultrasound has been done for
reducing the pain and there was a significant
improvement of pain after treatment. The results are
supports with previous study done by Young et al,
studied the physiological effects of ultrasound. They
concluded that ultrasound therapy accelerate the
normal resolution of inflammation provided the
inflammatory stimulus is removed9.
The effect of deep friction massage has been done
for pain and inflammation there is significant
improvement after treatment. The findings supports
the previous study done by Hammer et al, have
reported that deep friction massage is beneficial in
management of shoulder and hip condition like
tendinitis; he said that there is clinical evidence for the
positive effects of deep friction massage10.
The present study DTFM enhances visco-elastic
property of the muscle which shows a significant
improvement on patients of supraspinatus tendinitis.
The results are supports with previous study done by
Gibbon et al, a concept of visco-elastic property in the
therapeutic effect of soft tissue massage. Deep friction
massages improve visco-elastic property of muscle and
in turn improve function and reduce pain. Thus can
be used in the conditions like tendinitis11.
The combined effect of deep transverse friction
massage & eccentric exercise improve the ROM at
shoulder joint after 4 weeks in supraspinatus
tendinitis. The results are supports with previous
study done by fritschy et al, deep friction massage
allows pressure to be applied to greater depth in
muscle and it has been advocated in the treatment of
muscle strain, tears, tendinitis, and Ligamentous
injuries. In addition to these hypoagesic effects, it can
further be speculated that the DTFM & eccentric
exercise used in this study resulted restoration of
normal glenohumeral arthrokinematic12.

range of motion. But there was more significant
difference in pain and disability reduction and
improvement in range of motion in intervention group.
It can be concluded that intervention group is more
effective than conventional group in reducing pain and
disability and improvement in range of motion in
patients with supraspinatus tendinitis.
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ABSTRACT
Background: The position of scapula is the key contributor to normal and abnormal scapular motion
and control. Scapular protraction will become abnormal when there is increased distance between
the inferior angle of scapula and the Spinous process of vertebra. Individuals with neck pain may
display altered postural behavior when treating a patient in OPD or Dental clinic.
Aim: To determine whether neck pain is associated with scapular position in dentists or not.
Methodology: A case control study with convenience sample was done with 30 subjects.
Subjects fulfilling the inclusion criteria were chosen for study. Each subject's Scapular protraction
measurements were taken with the participant standing with normal, relaxed posture. The
measurements were performed at 3 different positions (Resting, Hands on Hip , and 90o Glenohumeral Abduction with maximum internal rotation) . First the inferior angle of scapula was palpated
and marked then the lateral arm of vernier calliper was positioned at the corresponding spinous
process , and the measurement was recorded. All measurements were taken bilaterally. This procedure
was repeated three times and the average of the measurement was used for analysis.
Results: The results showed that there is a significant difference in scapular position in
Dentists with neck pain in all three position that is at rest , hands on hip, and 90o glenohumeral
abduction.
Conclusion: In the present study it was concluded that scapular position is altered in dentists
Who suffered from neck pain in all three positions that is at rest, hands on hips, and 90 degree
glenohumeral abduction.
Keywords: Neck Pain, Scapula Position, Altered Scapular Position, Dentists

INTRODUCTION
The position of scapula is the key contributor to
normal and abnormal scapular motion and control1.
Protraction and retraction of scapula on the thorax are
often described as translatory motions of the scapula

away or toward the vertebral coloumn, repectively 2.
Alterations that have been identified in dentists include
increased protraction3.Scapular protraction is an
abnormal position which has been defined as an
increased distance between the inferior angle of
scapula and the spinous process of corresponding
vertebra 4 .
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Work related to musculoskeletal disorders
(WRMSDs) are an important health problem in many
industrialized countries 5. Poor postural habits and
neck pain are increasingly common among individuals
who work with wrong posture (forward head posture
and arm abducted), this is very common especially in
dentists 6.
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Neck pain from poor posture can be explained in
an upright position as the head is supported by the
spinal vertebra 7.
There is a significant positive association between
prolonged static posture at work and neck pain ,
implying that there is an increased risk of neck pain
for people who are working almost all day in a static
awkward posture8.
METHODOLOGY
Type of study

:

case control study

Sampling size

:

30 participants

Sampling technique :

convenience sampling

Source of data

Dentists working in Krishna
Dental College OPD/
Private Clinics

:

Inclusion Criteria

•

Group A (study subjects = 15) consists of Dentists
with neck pain.

•

Group B (control subjects= 15) consists of Dentists
without neck pain.

Variables
Dependent variable
Protraction of scapula.
Independent variable
VAS
INSTRUMENTATION
Instruments and tools used
1. Vernier calliper
2. Marker
3. Goniometer
PROCEDURE

Study group
1. Dentists with neck pain.
2. Dentists working more than 8 hours.
3. Age group- 20-35 years
Inclusion Criteria
Control group
1. Dentists without neck pain.
2. Dentists working more than 8 hours.
3. Age group 20 – 35 years.
Exclusion crieteria for both study and control group
1. Any recent surgery of back and neck.
2. Any neurological dysfunction.
3. Any pain or muscular disorder.
4. Any psychological dysfunctionMethod of selecting
and assigning to groups:
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30 Dentists both male and female of age group
between 20 - 35 years took part in the study were
allotted in two groups:
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The ethical clearance was obtained from the ethical
committee of Banarsidas Chandiwala
Institute of Physiotherapy. Subjects who fulfilled
the inclusion criteria were taken up for the study. An
informed consent was obtained from the subjects prior
to the study.
Initially before measuring the scapular position, a
brief physical assessment was done which included
demographic data and assessment of neck pain by
using VAS. The no of hours each individual works in
a day will also be taken into consideration. Two groups
included in the study :
Study Group: Neck pain
Control Group: Without Neck pain
Measurement 0f Sacpular Protraction
Scapular protraction measurements were taken
with the participant standing with normal relaxed
posture. The measurements were performed at three
different positions:
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After using descriptive statistics mean value,
standard deviation, confidence interval, t value and p
value was obtained.

1. At rest.
2. Hands on hip.
3. 90 o Glenohumeral abduction with internal
rotation.
First the inferior angle of scapula was palpated and
marked then the subject was asked to stand in relaxed
manner with arms by the side of the body. This was
considered as position of rest. The distance from the
inferior angle of corresponding spinous process was
taken. Right and left side measurements were
recorded. The measurements were done three times.
Average of the three readings was considered as final
reading. The same procedure was repeated for second
position hands on hip and third position 90o
abduction.
Data Analysis
Statistical Method
Descriptive statistical analysis has been carried out
in the present study. Measurement of scapular position
was taken at three different positions that is at rest,
hands on hip, and 90 degree glenohumeral abduction
with maximal internal rotation. Mean of right and left
side were compared within the study and control
group,and after that mean difference of the study and
control group was compared.

Statistical Test
Independent t test was used to compare the mean
in terms of distance of right and left side in study and
control group, also test was used to compare the mean
difference of scapular position at three different
position between study group and control group.
RESULT
The total number of subjects who were included in
the study was 30 of which 15 subjects in study group
and 15 in control group.
The minimum age was 20 and maximum was 35
with mean of 24.66(0.61). Also minimum working
hours was 8 and maximum was 10 with mean of
9.53(0.51). And mean of working experience was
4.66(0.48).
Also minimum working hours was 8 and
maximum was 10 with mean of 9.53(0.51). And mean
of working experience was 4.66(0.48).
Table1: Gives details of gender distribution of the
study population including both study and control
group.Which shows there are 8 females and 7 males
who were having neck pain and 7 females and 8 males
who were not having neck pain.

Table1: Gender distribution between study population:
Group

Females

Males

Total

Cases

8(53.3%)

7(46.6%)

15

Control

7(46.6%)

8(53.3%)

15

Total

15(50%)

15(50%)

30

Table2: Gives details of homogeneity between study group and control group.
Table 2: Homogeneity between study group and control group:
N

Mean Age

Work Hour

Work Experience

p - val u e

Study Group

15

2 4 .3 3

9 .4

4 .9

<0.001

Control Group

15

2 4 .6 6

9 .5

4 .6

<0.001

Table3: Gives details of scapular position in individuals
without neck pain, At rest mean values of distance
between inferior angle of scapula and corresponding
spinous process shows 11.58(1.95) for right side and
11.48(1.89) for left side, similarly for second position
hands on hip mean value shows 12.41(2.07) for right

48. kritika-248--.pmd

250

side and 12.34(2.02) for left side and finally for 900
abduction the mean shows 13.36(1.98) for right side
and 13.22(1.96) for left side. Results showed that there
was no significant difference between right and left
side in all three positions.

6/12/2015, 5:52 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 251
Table 3: Scapular position in individuals without neck pain
Position

Right Mean(SD)

Left Mean(SD)

t- value

p - val u e

11.5(1.95)

11.48(1.8)

2 .9 8

0 .0 0 0 1

12.34(2.02)

2 .9 8

0 .0 0 0 1

13.22(1.96)

2 .9 8

0 .0 0 0 1

At rest(cm)
Mean difference

0 .1 8

Handson hip(cm)

12.41(2.07)

Mean difference

.1 4

900abduction (cm)

13.26(1.98)

Mean difference

.1 4

The result shows there is no significant difference
between right and left side in all three positions.
Table4: Gives details of scapular position in
individuals with neck pain, At rest mean values of the
distance between the inferior angle of scapula and
corresponding spinous process shows 11.79(1.33) for
right side and 11.16(1.6) for left side, similarly for

second position hands on hip mean value shows
12.38(1.31) for right side and 12.54(1.50) for left side
and finally for 900 abduction the mean shows
13.11(1.40) for right side and 12.57(1.55) for left side.
Results showed there is a significant difference
between right and left side in all three positions.

Table 4: Scapular position in individuals with neck pain.
Position
At rest(cm)

Right Mean(SD)

Left Mean(SD)

t- value

p-value

11.79(1.33)

11.16(1.62)

2 .9 8

0 .0 1 0 3

12.54(1.50)

2 .9 8

0 .0 0 4 7

12.57(1.55)

2 .9 8

0 .0 0 6 8

Mean difference

1 .4 6

Hands on hip(cm)

12.78(1.31)

Mean difference

1 .4 5

900 abduction(cm)

13.11(1.40)

Mean difference

1 .4 7

The result shows there is a significant difference
between the right side and left side in all the three
positions.

significant difference of scapular position among
study and control group that is Dentists with neck
pain have altered scapular movement.

Table5: gives details of scapular position of study
and control group the results shows there is a
Table 5:Comparison between study and control group:
Position

Cases

Control

Mean(SD)

Mean(SD)

At rest(cm)

1 .4 6

.1 8

2 .9 9

Hands on hip(cm)

1 .3 0

.1 4

2 .9 9

.1 4

2 .9 9

900 abduction(cm) 1.47

t- value

The result shows that there is a significant difference of scapular position among study and control group.
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Graph 1: Comparison Between Study Group and
Control Group

decreased blood flow and oxygen to the soft tissues,
ultimately causing pain.
The altered scapular position could have probably
occurred due to working posture of dentists, as they
are used to work for long hours in static awkward
posture which include, forward head posture, and
protracted shoulder. Poor working posture may
further lead to imbalance of scapular muscle activity
especially excessive loading of scapular muscles.This
probably have then caused neck pain in dentists who
works in poor posture. This can be supported by a
systematic review done by Green B.N et al, who
observed that neck pain is associated with prolonged
static posture maintained by dentists while treating a
patient.

DISCUSSION
The present study assessed the scapular position
in dentists with and without neck pain in three
different positions. The vernier calliper was used to
assess the scapular position in dentists.
The result of the study showed that there is
significant difference of scapular position in computer
professionals in all three positions that is at rest , hands
on hip and 90 degree gleno humeral abduction with
internal rotation in dentists with neck pain as seen
.Which infers that the scapular kinematics is altered
in all three positions in dentists who works in abnormal
posture for long hours which causes neck pain.
The possible reason for this change can be explained
by the fact that neck pain from poor posture can be
explained as in an upright position the head is
supported by the spinal vertebrae. Once the head is
flexed forward, For instance while treating a patient
in clinic / OPD. The vertebrae do not support the
weight of the head as much. Muscles, tendons and
ligaments work harder to hold up the head. Over the
time the muscles and other soft tissues tighten due to
the excessive workload required to hold the head in
position. The anterior neck muscle become weak from
being stretched and neural structures are kept in less
than optimal positions. This chronic overload and
tightening of soft tissues may eventually result in
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Impaired alignment of scapula may be classified
as scapular downward rotation, depressed, elevated,
adducted, abducted, tilted, or winged scapula.
Scapular downward rotation is defined as the
downwardly rotated scapula with inferior border
being more medial than superior border; the shoulder
is lower and slopes downward at the acromial end.
Scapular downward rotation can contribute to
prolonged compressive loading of neck as a result of
the transfer of the weight of the upper extremities to
the cervical region through the attachments of the
cervicoscapular muscle (upper trapezius and levator
scapulae).Increased upper trapezius muscle length in
scapula downward rotation does not effectively
transfer the weight of an upper extremity load to the
sternoclavicular joint , and increased levator scapulae
muscle stiffness may contribute increased compressive
load and shear force on the cervical spine during active
neck movement. Repetitive and excessive stress in the
neck structures has the potential to cause cumulative
micro trauma to tissue in the cervical region which
lead to neck pain, and limited neck rotation range of
motion. Also it has been found that prolonged
exposure to stress can impair proprioception related
muscle function, which can further damage muscle
spindles. In this way, cervical compressive stress might
inhibit the proprioceptive muscular feedback system.
This increased joint position error has been in patients
with neck pain.
Our results showed a significant difference that is
more than 1.5 cm indicating change in scapular
position in dentists with neck pain this is similar to
observation made by Alexopoulos E. C, Tanagra D Et
al who observed that altered scapular alignment is
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proposed to be related to neck dysfunction and pain.
Aberrant activity within the three portions of the
trapezius muscles and associated changes in scapular
posture have been identified as potential contributing
factors.
However the limitation of the study was that hand
dominance was not included in the study.On the basis
of these findings it is shown that the scapular position
is altered in dentists with neck pain as compared to
those who are not having neck pain. However it has
not been established that whether neck pain leads to
altered scapular position or its altered scapular
position which is responsible for neck pain in dentists
CONTROL
The present study assessed the scapular position
in dentists with and without neck pain in three
different positions. The vernier calliper was used to
assess the scapular position in dentists.
The result of the study showed that there is
significant difference of scapular position in computer
professionals in all three positions that is at rest , hands
on hip and 90 degree gleno humeral abduction with
internal rotation in dentists with neck pain as seen
.Which infers that the scapular kinematics is altered
in all three positions in dentists who works in abnormal
posture for long hours which causes neck pain.
The possible reason for this change can be explained
by the fact that neck pain from poor posture can be
explained as in an upright position the head is
supported by the spinal vertebrae. Once the head is
flexed forward, For instance while treating a patient
in clinic / OPD. The vertebrae do not support the
weight of the head as much. Muscles, tendons and
ligaments work harder to hold up the head. Over the
time the muscles and other soft tissues tighten due to
the excessive workload required to hold the head in
position. The anterior neck muscle become weak from
being stretched and neural structures are kept in less
than optimal positions. This chronic overload and
tightening of soft tissues may eventually result in
decreased blood flow and oxygen to the soft tissues,
ultimately causing pain.
The altered scapular position could have probably
occurred due to working posture of dentists, as they
are used to work for long hours in static awkward
posture which include, forward head posture, and
protracted shoulder. Poor working posture may
further lead to imbalance of scapular muscle activity
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especially excessive loading of scapular muscles.This
probably have then caused neck pain in dentists who
works in poor posture. This can be supported by a
systematic review done by Green B.N et al, who
observed that neck pain is associated with prolonged
static posture maintained by dentists while treating a
patient.
Impaired alignment of scapula may be classified
as scapular downward rotation, depressed, elevated,
adducted, abducted, tilted, or winged scapula.
Scapular downward rotation is defined as the
downwardly rotated scapula with inferior border
being more medial than superior border; the shoulder
is lower and slopes downward at the acromial end.
Scapular downward rotation can contribute to
prolonged compressive loading of neck as a result of
the transfer of the weight of the upper extremities to
the cervical region through the attachments of the
cervicoscapular muscle (upper trapezius and levator
scapulae).Increased upper trapezius muscle length in
scapula downward rotation does not effectively
transfer the weight of an upper extremity load to the
sternoclavicular joint , and increased levator scapulae
muscle stiffness may contribute increased compressive
load and shear force on the cervical spine during active
neck movement. Repetitive and excessive stress in the
neck structures has the potential to cause cumulative
micro trauma to tissue in the cervical region which
lead to neck pain, and limited neck rotation range of
motion. Also it has been found that prolonged
exposure to stress can impair proprioception related
muscle function, which can further damage muscle
spindles. In this way, cervical compressive stress might
inhibit the proprioceptive muscular feedback system.
This increased joint position error has been in patients
with neck pain.
Our results showed a significant difference that is
more than 1.5 cm indicating change in scapular
position in dentists with neck pain this is similar to
observation made by Alexopoulos E. C, Tanagra D Et
al who observed that altered scapular alignment is
proposed to be related to neck dysfunction and pain.
Aberrant activity within the three portions of the
trapezius muscles and associated changes in scapular
posture have been identified as potential contributing
factors.
However the limitation of the study was that hand
dominance was not included in the study.On the basis
of these findings it is shown that the scapular position
is altered in dentists with neck pain as compared to
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those who are not having neck pain. However it has
not been established that whether neck pain leads to
altered scapular position or its altered scapular
position which is responsible for neck pain in dentists
CONCLUSION
In the present study, it was seen that scapular
position is altered in dentists who are suffering from
neck pain in all three position that is at rest, hands on
hip, and 9o degree abduction.
Clinical relevance
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1. It helped to derive the correlation between neck
pain and scapular movement.
2. It helped to provide ergonomic advice for
correction of posture.
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ABSTRACT
Background: Loss of selective motor output is a major component for impaired mobility, which has
been attributed to increased co-activation among individuals with supraspinal lesions. Increased coactivation of antagonist muscle contributes to the pathomechanics in the joint by weakening the
agonist muscle function. Transitional movements like sit to stand is a prerequisite for many functional
activity of daily living. Our main aim is to study and quantify co-activation across knee and ankle
during sit to stand which can be used as an outcome for therapeutic purposes.
Methodology: Six healthy young adults (age: 22.6 ± 2.4yrs) participated in the study. Participants
performed Sit to stand movement. Muscle activity from quadriceps, hamstring, tibialis anterior and
gastrocnemius were recorded by using EMG and simultaneous video was recorded to analyse the
quality of movement. The best three trials were taken to calculate co-activation index across knee
and ankle.
Results and observation: Co-activation index across knee was found to be 58.07±21.81% and that of
ankle was 29.24±2.85%. Constant firing was observed in tibialis anterior throughout the movement.
Maximum activity was seen in quadriceps during the descent phase of sit to stand.
Keywords: Electromyogram, Rehabilitation, Strategy for Achieving Movement, Transition Movement

INTRODUCTION
Impaired mobility is a critical determinant of
independence and is a major contributor to disability.
Skeletal muscle on the other hand is an actuator that
drives natural limb movements1. One of the common
and important strategy to control these voluntary
movement is by muscle co activation, which has been
studied under diverse condition like isometric
activities 2, standing 3, locomotion 4 etc. Muscle co
activation is explained as the simultaneous activation
of agonist and antagonist muscle groups around a
joint5. In view of controlling a movement, it has been
suggested that muscle co activation modulates the
impedance of a joint, by stabilizing the joint1. Increased
co activation is the ensuing response to the loss of
selectivity of motor output which is a major
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contributing factor of disordered gait in individuals
with supraspinal lesions including stroke and cerebral
palsy. Researchers have hypothesized several possible
reasons for the presence of increased co activation like
the pathologically disorganized central programs and
compensatory programming. This increased co
activation of the antagonistic muscles leads the
agonistic muscle to attains a disadvantage state
resulting in weakness of the muscle contributing to
the pathomechanics in the joint 6 Co activation of
antagonist muscles is frequently observed under
normal physiological conditions as their actions
oppose one another1.
Most recent literature has focused studying the
effect of co activation during gait or posture among
individuals with or without neuromuscular deficits.
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Functional activities like sit to stand is a prerequisite
for participation in many activities of daily living7. Sit
to stand training is one of the key focus of neurological
rehabilitation for integration into the community.
Under the assumption that increased metabolic energy
is warred without profit during increased co activation.
This increased co activation if quantified will serve as
an objective measurement which will aid in planning
of rehabilitation protocols and can be used as outcome
measure to check the selectivity of the muscle during
a functional activity like sit to stand. In experimental
conditions, co activation is most often estimated by
comparing the amplitude of the myoelectric activity
of muscles that generate opposite torques during a
task. Coactivation index based on amplitude of EMG
signals is been employed in the literature5.There is
dearth in literature on, co activation indices used for
measuring co activation during functional activity like
sit to stand and thus leading to the objective of our
study which is to quantify co-activation index during
sit to stand activity across knee and ankle muscles in
normal young individuals. The quantification of co
activation of muscles during sit to stand in normal
individuals will aid in comparison of co activation
above normal value in adults with neurologically
impairment. Hence can be used as an outcome for
therapeutic purposes
METHODOLOGY
Institutional ethical committee clearance was
obtained as a part of a larger study. Informed consent
was obtained from all the participants. Six normal
healthy individuals with mean age of 22.6 ± 2.4yrs
participated in the study. Participants with skin
infection, hypersensitivity of the skin, musculoskeletal
injury and/or neurological deficits were excluded
from the study.

for three trials as a part of familiarization. The side of
the leg for electrode placement was selected randomly.
For the electrode placement the participants were
asked to perform isometric contraction of quadriceps,
hamstrings, tibialis anterior, gastrocnemius muscles.
Pair of surface electrodes were placed were the
maximal muscle bulk was observed. The area of
electrode placement was exposed and placed in situ
with the help of adhesive tapes. Active and inactive
electrode was placed approximately at a distance of
one centimeter as explained by delsys. Ground
electrode was placed at a different site over the Upper
Limb. The electrodes were connected to the EMG
apparatus (RMS An ISO 9001:2000 company, Model:
RMS EMG EP MARK II). The EMG signals were
recorded as the participants performed sit to stand for
ten trials. Simultaneous video recording was
performed to obtain the sagittal plane movement
which was considered for performing the activity
analysis.
DATA ANALYSIS
Activity analysis
Sit to stand to sit was divided into phases as
explained by Schenkman M et al8. The video was
analyzed by two independent rater by using adobe
premiere pro software. Best three trails of the subjects
were taken into consideration. The phase of descent
was extracted from the video. The time of initiation of
descent which is explained as the time at which the
knee begins to flex was taken into consideration for
the calculation of co activation indices for knee and
ankle during the phase of descent. Figure 1 describes
the study of phase of descent.

Experimental set up
The study was conducted at the EMG unit, Dept of
Physiotherapy, SOAHS, Manipal University, Manipal,
Karnataka. Participants were asked to sit in the
standard wooden chair with hand across the shoulder
and knee maintained at 90 degree of flexion. A foot
platform was used for the adjustment of the knee to
90 degrees of flexion and the inter feet distance was
maintained at one foot. All participants were instructed
to maintain the foot placement and perform sit to stand
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Fig. 1
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The above Figure describes the initiation of the
phase of descent. The EMG signals obtained were used
for further analysis.
EMG analysis
The surface electrode was attached to the RMS
EMG EP MARK II. All EMG signals were passed
through preset filter settings. Noise was eliminated.
The EMG parameters were set with sensitivity: 100 μV,
Low pass filter setting: 200 Hz, Sweep speed: 50ms/
div, Gain: 500 μV. The phase of descent was identified
in the EMG using the time parameter which was
matched with the simultaneous video recording.
Calculation Co activation index
The peak to peak amplitude was frozen during the
phase of descent and the co activation index (CI) was
calculated for knee and ankle joint using the following
formula:
CI= [ EMG (Antagonist) / EMG (Agonist) ] × 100
Where,

EMG of the antagonistic muscle activity are the
lower electromyographic signal between two muscles
that generate opposite joint torques and The EMG of
agonitics muscle activity are the higher
electromyographic signal between two muscles that
generate opposite joint torques as stated in Ervilha UF
et al5.
RESULTS AND OBSERVATION
Table 1 depicts the co activation index of knee
during the phase of descent of sit to stand to sit. The
mean signifies the amount of antagonist contraction
in percent in relation with the agonist. There is about
58.07 ± 21.81% of muscle activity of hamstrings muscle
during the phase of initiation of the descent. Table 2
depicts the co activation index of ankle during the
phase of descent of sit to stand to sit. The mean signifies
the amount of antagonist contraction in percent in
relation with the agonist. There is about 29.24±2.85%
activity of gastrocnemius muscle during the phase of
initiation of the descent.

Table 1: Peak to peak amplitude of EMG signals in microvolts of quadriceps and hamstrings. Co activation index
of knee during the descent phase
Age(years)

Gender

Amp Quadriceps
(μV)

Amp Hamstrings
(μV)

CI (Knee) %

Mean ± SD
58.07±21.81

23

Female

980

570

58.16

20

Female

970

460

47.42

23

Male

420

156

37.14

22

Male

390

290

74.35

21

Male

540

500

92.59

27

Male

670

260

38.8

Table 2: Peak to peak amplitude of EMG signals in microvolts of tibialis anterior and gastrocnemius. Co activation
index of ankle during the descent phase
Age(years)

Gender

Amp Tibialis
Anterior (μV)

Amp Gastrocnemius
(μV)

CI (Ankle) %

Mean ± SD

23

Female

2450

710

28.97

29.24±2.85

20

Female

1910

490

25.65

23

Male

1560

490

31.41

22

Male

1300

420

32.3

21

Male

1350

420

31.11

27

Male

1190

310

26.05

It was observed that there was constant firing of
tibialis anterior throughout the activity. Maximum
recruitment occurs in the quadriceps during the phase
of control descent
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Limitations
The study was conducted in normal individuals
and further investigation is required to be conducted
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on patients for definite conclusion. Sample in the
current study is small to be conclusive of the normative
value. The current study observed the phase of
initiation of descent of sit to stand activity. The
available EMG apparatus was not dynamic. Raw data
was used for analysis.

2.

3.

Future scope
A larger sample size is required for the estimation
of normative values of co activation during various
functional activities.. The need arises to study the entire
transitional activity of sit to stand. Use of dynamic
EMG apparatus for analyzing functional activities. Use
of normalized EMG signals to eliminate inter
participant differences .Other joints and muscle can
be studied for more conclusive results

4.
5.

6.
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ABSTRACT
Introduction: Devisingequipment for postural rehabilitation where the subjects can rehearse the
movements withminimal physiotherapist guidance is must.
Objectives: Determine the effectof "Trunk Dissociation Retrainer" (TDR) in improving balance and
gait in hemiplegia.
Method: In this single blinded randomised control trial,56subjects were equally allotted by Simple
random sampling into TDRGroup and Control group(CG). Berg balance scale(BBS) and Gait
velocity(GV) were usedas outcome measure.
Results: Both groups were homogeneous at baseline. TDR group showed statistically significant
improvement in the within group analysis for bothBBSand GV with p<0.001.CG showed statistically
significant improvement in the within group analysis for both BBS and GV p< 0.0001. TDR group
showed statistically significant improvement than the CG in GV withp<0.001 andBBS with p<0.007.
Conclusion: TDR is a betteralternative tool in improving balance and gait in hemiplegia as compared
to manual techniques.
Keywords: Trunk Dissociation Retrainer, Trunk Training,Gait, Balance, Hemiplegia

INTRODUCTION
Most literature concerning rehabilitationafter
stroke focuses on the motor recovery of upper and
lowerextremity.1The consequences of stroke have a
wide spectrum. Out of that, a majority of the survivors
from stroke have a combination ofsensory, motor,
cognitive and emotional impairmentsleading to
restrictions in their capacity to perform basicactivities
of daily living.2Most of the ADL are performed either
in sitting or standing. Sitting and standing involves
not only the ability to maintain a static posture, but
also the ability to move around and reach for a variety
of objectslocated both within and beyond arm’s
length.3For such functions to occur smoothly, both
trunk and limbs have to move in specific
pattern,compensating each other. Of all possible
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sensorimotorconsequences of stroke, impaired
postural controlprobably has the greatest impact on
ADL independence and quality of gait.4,5 Postural
control includes both static posture and dynamic
postural responses like trunk-limb coordination,
anticipatory trunk muscle recruitment before limb
movement, reciprocal inhibition, trunk dissociation
etc. That’s why among many biological andfunctional
characteristics, postural control is the bestpredictor of
achieving independent 6 and showsthe highest
correlation with person-perceiveddisability after
discharge from rehabilitation.7 Loss ofpostural control
has been recognised as a major healthproblem in
individuals with stroke resulting in a highincidence
of falls both during rehabilitation and
thereafter,particularly in those patients with both
motor and sensorydeficits.8 There was a significant
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correlation between abnormal movement patterns of
trunk in stroke patients and the level of upper limb
motor impairment. As specificity of exercise plays a
vital role in the prognosis of the stroke
patients,9adaptation of body or posture which precedes
movement which allows for smooth, economical
movement should be trained.10 These postural set are
position or posture of symmetry or alignment of keypoints from which a normal person evolves a
movement or sequences of selective movements. Berta
Bobath proposed the manual training for trunk
dissociation in 1990, which concentrates mainly on
specific trunk patterns along with limb movements.
Manual trunk training is provided by therapist
positioned either to control the trunk or to control the
distal limb movement. The major flaws of this
procedure are that, it is a time consuming process and
involves constant manual effort by the physiotherapist.
So, there is a strong need for devising new equipments
which can reduce the human effort involved in trunk
training following hemiplegia. To our knowledge there
is no equipment for training trunk dissociation so
effectively like manual training.”Trunk Dissociation
Retrainer” isequipment designed by us, for training
the trunk movements following hemiplegia. In this
study an earnest effort has been taken to find out the
effectiveness of “Trunk Dissociation Retrainer” in
improving balance and gait in hemiplegic subjects.
METHODOLOGY
Subjects
56 hemiplegic subjects from two different
rehabilitation centres from Chennai were randomised
into two groups, namely TDR group and Control
Group with 28 subjects in each group, using Simple
random sampling. All the subjects signed an informed
consent form before participation. Study was approved
by the institutional ethical committee.The subjects
were included in the study if they fulfil the following
criterias. Both Male and female subjects with history
of stroke before 15 days, in age group of 40 to 75 with
demographic details as shown in table 1.
Subjects who scored minimum 6 in static sitting
balance rating using Trunk impairment scale were
selected. Subjects who had impaired comprehension,
perceptual deficits that may interfere with the study
and previous history of stroke, double hemiplegia or
any other coexisting neurological and orthopaedic
disorders were excluded from the study.
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Table 1: Demographic detail of the subjects
TDR Group
(mean ± SD)
Age (years)
Time since stroke (months)

Control Group
(mean ± SD)

56.5±4.53

54.87± 5.2

3.8± 1.2

3.5± 1.7

Gender (N)MaleFemale

208

1810

Hemiplegic side (N)RightLeft

1414

1612

Interventions
Trunk Dissociation retrainer Group
The subjects in TDR Group received conventional
stoke rehabilitation programme and additional TDR
training programme. TDR consists of two units namely
the wheel unit and the patient unit. The wheel unit
consists of a metal upright rod fixed to a central pivot
axis with equal halvesabove and below. On upper end
of the upright rod there is a curved rod simulating a
steering, for the upper limb to hold. Straps were
usedwhenever there was difficulty in gripping with
affected hand. The lower end of the upright rod
consists of horizontal rests, on either side of the rod
for incorporation the feet which is held in place by
buckled footwear. The patient unit consists of an
adjustable seat in front of the wheel unit for the patient
to sit. The seat’s height can be adjusted depending on
the patient’s height and it does not have a back rest.
The distance between the patient unit and the wheel
unit can be adjusted depending upon the patient’s
height and comfort. The central pivot axis of the wheel
unit was fixed so that it corresponds to the umbilical
level of the subject. After making sure that the patient
is comfortably seated, the therapist explained the
concept of the TDR and then the subjects perform the
movement with the physiotherapist’s guidance. Two
different movements were trained. The first set was
donetowards the affected as well as the unaffected side,
parallel to the frontal plane. When the upper end of
the upright rod moved to affected side the lower limb
moves to the opposite side simulating in normal
postural adjustment pattern. The second set was done
moving to front and back parallel to the sagittal plane.
When the upper end of the upright rod moved
anteriorly the lower limb moves posteriorly. The
subjects trained in TDR for 30 minutes with 5 minutes
of exercises and 5 minutes of rest for three sets. The
subjects also received conventional exercises in the
form of Voluntary control training for the affected
extremities 11 and strengthening exercises 12for 15
minutes, Static and dynamic balance training13 for 10
minutes, Hand function training with task oriented
approach for 15 minutes, Gait training14 for 10 minutes,
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trunk activities like reaching to anterior aspect and
lateral direction clasping the hands from a seated
posture15 for 10 minutes. Total duration of exercises
for TDR group was 90 minutes a day, 3 days in a week
for 4 weeks.
Control Group:
The subjects in this group received conventional
exercises as mentioned in the TRD group for 60
minutes and received manual trunk dissociation
training for 30 minutes. Total duration of exercises for
Control Group was90 minutes, 3 days in a week for 4
weeks.
Outcome measures:
All the subjects underwent baseline analysis before
the subjects were assigned to the groups and Post
analysis was done at the end of last treatment session.
Berg balance scale was used to assess the outcome of
balance16 andgait velocity over a distance of 10 meters
out of given 14 meters was measured to gauge the gait
performance17. A physiotherapist, who was blinded
about the study, was used to evaluate the outcome
measures before and after the intervention.

RESULTS
There were no dropouts in the study as shown in
fig.1. The mean performance of the groups at the
baseline in BBS was 22.07±2.36 and 21.35±2.30 for TDR
and control group respectively.Between group
analysis of the pre-test value was done using MannWhitney Test. The groups were homogenous at the
base line value with p value = 0.307. Both groups
showed statistically significant improvement in the
within group analysis done using Wilcoxon Signed
Rank Test with p value <0.001 for both the groups.
The mean performance of the groups, at the end of
four weeks of intervention for BBS was34.78±2.26for
TDR group and 30.5±3.715 for control group. Between
group analyses of the post-test value revealed that TDR
group showed a statistically significant improvement
than the control group with p value < 0.007. The mean
performance of the groups at the baseline in GV was
0.277±0.037and 0.262±0.035 for TDR and control group
respectively. Between group analysis of the pre-test
value was done using independent t test. The groups
were homogenous at the base line value with p value
= 0.307. Both groups showed statistically significant
improvement in the within group analysis done using
paired t test with p value <0.001 for both the groups.
The mean performance of the groups, at the end of
four weeks of intervention for GV was 0.410±0.049for
TDR group and 0.328±0.0413 for control group.
Between group analysis of the post-test value revealed
that TDR group showed a statistically significant
improvement than the control group with p value <
0.001.
DISCUSSION

Fig. 1. Study flow chart
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The trunk dissociation is very important
component for most of the functional activities.Trunk
dissociation is the act of upper and lower half of the
bodies compensating equally with each other, there
by bringing the line of gravity as close to the body as
possible and also keeping the centre of gravity as low
as possible. In 1984, Friedli WGstudied postural
adjustments associated with rapid voluntary limb
movements and concluded thattrunk muscles activity
began much prior to activity in the limb muscles and
demonstrated a distal to proximal order of activation.17
He also considered muscles of lower limb as part of
postural muscles and are recruited prior to upper
extremity movement in an anticipatory
fashion.ChariVR,in 1986, studied the lower limb
influence on trunk control on sitting while reaching
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forwards and reported that lower limbs contribute to
trunk control when a person reaches forwards.18 SonK,
in 2001, stated that to maintain posture there is a
significant activation of trunk, hip, knee, ankle joints
in a seated position in normal subjects.19Crosbie J,in
1995, found that, during rapid arm movement in
normal subjects towards the targets located beyond
the arm’s length, weight bearing was greater on the
foot ipsilateral to the direction of the movement.20Dean
C, in 1999, studied the activity of trunk and limb
muscles during reaching and found out that
electromyography data demonstrated that the lower
limbs actively contribute to reaching tasks.21In this
study effort is being taken to prove that training trunk
dissociation using a new device named Trunk
Dissociation Retrainer has multidimensional benefits.
This equipment is first of its kind and can add on to
the strengths of physiotherapist. The subjects were able
to do the task in a self-passed speed and at the same
time were able to increase the speed of performance
in subsequent days. While using the TDR the number
of repetition of the given task was more compared to
the manual training. In our study all the subjects felt
safe and reported that they felt highly motivated on
using the equipment. Though a physiotherapist was
present supervising the treatment session, the subjects
did not required the physical support of the therapist
after the second sitting on an average. Future studies
can also concentrate on comparing the trunk
dissociation Retrainer’s effectiveness as compared to
physiotherapist guided trunk dissociation training
which is presently in use. The effect of TDR on other
aspects like, functional improvement, reaching tasks
and trunk performances are also of research interest
in future.
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Quadriceps Femoris Strength Training: effect of
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Exercise in Osteoarthritis of Knee
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ABSTRACT
Objective: To evaluate the effectiveness of the Neuromuscular Electrical stimulation as an add-on
therapy with maximum voluntary isometric contraction exercise on the quantitative changes of the
quadriceps strength, pain and functional outcomes in patients with osteoarthritis of knee.
Method: Fifty patientswith Osteoarthritis of Knee (22 women and 28 men) were randomly divided
into experimental and control group (25 subjects in each group).
Experimental Group received the NMES guided isometric exercise for 5 days a week for 3 week,
whereas the control group received an isometric exercise along with sham NMES, without any
instruction regarding muscle recruitment. Maximum isometric quadriceps strength was assessed
with the electronic strain gauge. Pain and the functional status of the patients were measured
throughvisual analogue scale (VAS) and the reduced WOMAC scale.
Results: Maximum isometric quadriceps strength improved significantly at the end of 3 week,
compared with the pretreatment values in both the groups. On between group comparisons, the
maximum isometric quadriceps strength in NMES group, at the end of 3 week and after 2 week
follow-up i.e. on 5th week were significantly higher than those of control group (p<0.05). Significant
improvements were shown for both the VAS and reduced WOMAC in both groups (p<0.05).
Conclusion: The addition of Neuromuscular Electrical stimulation in maximum voluntary isometric
contraction exercise has been shown to produce greater gains in isometric quadriceps strength, thereby
reduce pain and improved function.
Keywords: Neuromuscular Electrical Stimulation, Isometric Exercise, Osteoarthritis Of Knee

INTRODUCTION
Osteoarthritis (OA) is the most common
rheumatological disease that causes physical
disability1. When symptoms of disease affect the knee,
as in 10% of all adults, it results in a limited ability to
use stairs, arise from a chair, stand comfortably, walk,
and complete activities of daily living (ADLs)2.Ettinger
et al3 reported that 50% to 71% of their sample with
knee OA had difficulty in ambulation and 44% to 67%
had difficulty in transferring. Pain in the affected joint
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is the most common symptom of OA and contributes
to significant declines in functional ability, including
getting up off the floor and going up and down stairs 4.
Risk factors for knee OA include age, female sex,
obesity, trauma, and quadriceps weakness. Among
these quadriceps weakness may be the most amenable
to treatment for the prevention of knee OA 5, 6, 7. In the
Bristol OA knee study, quadriceps weakness was
found to be the greatest single predictor of lower limb
functional limitation, exceeding that of knee pain5.

5/10/2015, 5:14 PM

130 Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3

It has been well established in cross-sectional
studies that individuals with symptomatic knee OA
have weaker quadriceps than do age-matched subjects
without knee OA8, 9. Treatment guidelines for OA of
the knee have considered exercise as an important nonpharmacological approach 10. A growing body of
evidence shows that exercise improves knee joint
function and decreases symptoms 11, 12, 13.
Neuromuscular Electrical stimulation is another
current method that has a place in the strengthening
of weak muscles14. A good number of studies advocate
the use of electrical muscle stimulation as an adjunct
to muscle strengthening exercises 15, 16, 17.
The results of this training intensity of maximum
voluntary isometric contraction during neuromuscular
electrical stimulation on the strength response of
quadriceps femoris muscle will guide the therapist
who design the treatment plan for strengthening and
improve their functional outcome.
The aim of this study was intended to evaluate the
effectiveness of the Neuromuscular Electrical
stimulation as an add-on therapy with maximum
voluntary isometric contraction standard exercise on
the quantitative changes of the quadriceps strength,
functional outcomes of the knee osteoarthritis and
pain.
METHODS AND MATERIALS
Subjects
Fifty patients with OA knee(22 women and
28 men) were included in the study. The criteria for
inclusion were: radiological evidence of primary
osteoarthritis with grade 2 on the Kellgren Lawrence
scale; both male and female patients; age between 4065 years; unilateral or bilateral involvement, in case of
bilateral involvement more symptomatic knee was
included. Subjects were excluded if they had any
deformity of knee, hip or back, soft tissue injury, any
central or peripheral nervous system involvement,
received steroids or intra articular injection within
previous three months, systemic inflammatory disease,
uncooperative patients and those who received
physiotherapy treatment in the past 6 months.

26. Shahnaz Hasan--129--.pmd

130

Study design
Pretest-posttest experimental group design was
selected for testing the hypothesis, where a baseline
reading was taken prior to the intervention, rest
measurements were taken at the end of 2nd week, 3rd
week and after two week follow-up i.e. at the end of
5th week. The outcome measure, selected for this study
were pain, knee function and quadriceps strength.
These variables were measured using VAS scale,
reduced WOMAC index and electronic strain gauge.
Procedure
The subjects were screened first according to
the inclusion and exclusion criteria. The Patients were
randomized to experimental (Group A) and control
(Group B) groups. An informed consent was obtained
from the patients.
Measurement of pain intensity
Pain intensity was assessed using a horizontal
visual analog scale. The subject was asked to mark
along the line to denote his level of pain. The distance
from mark 0 was calculated in cm and was recorded.
The readings were taken at baseline (before the
treatment) and marked as V0, at the end of 2nd week
marked as V2, at the end of 3rd week marked as V3 and
at the end of 5th week as V5.
Measurement of functional index
The functional status was assessed using reduced
WOMAC scale. The readings were taken at baseline
(before the treatment), at the end of 2nd week, at the
end of 3rd week and at the end of 5th week designated
as WOM0, WOM2, WOM3 and WOM5 respectively.
Measurement of isometric strength
The isometric strength of quadriceps femoris was
measured using an electronic strain gauge at baseline
recorded as STN0, at the end of 2nd week recorded as
STN2, at the end of 3rd week recorded as STN3 and at
the end of 5th week recorded as STN5.
During the testing subject was made to sit on the
quadriceps table with the knee joint in 60 degrees of
flexion. Thigh was stabilized with a belt; the shin pad
was adjusted at 5.1cm superior to the medial malleolus.
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The fulcrum of the lever arm was aligned with the most
inferior aspect of the lateral epicondyle of the femur.
Strain gauge was attached to the distal end of the
quadriceps table arm. Subject was given verbal
encouragement in order to motivate the subject to
attain maximum effort during the 5-second
contraction. Each test includes 3 consecutive 5-second
trials with 30-second rest between trials. The mean of
readings was used for the purpose of analysis.
Intervention
Experimental group received the NMES guided
isometric exercise. The other group received the
isometric exercise along with sham NMES, without
any instruction regarding muscle recruitment. Both the
group received paraffin wax bath (temperature 520 C)
for 20-minute prior to exercise.
NMES Training: NMES training was performed with
anEndomed 982, a two-channel neuromuscular
electrical stimulator provided for muscle stimulation.
The stimulator produced a frequency of 2500 Hz
delivered with AMF 50 HZ with 5 sec, time interval
and holding time 8 sec, ramp up and down 2 sec and
intensity will set according to the subject’s tolerance
and it will be given for 25 minutes.
Electrode placement: Pair of standard carbon rubber
electrodes in moistened sponge pads will be positioned
over the femoral nerve in the femoral triangle and
transversely over the quadriceps muscle motor point.
Motor points were identified as the area that produced
greatest visible muscle contraction when electrical
stimulation intensity will be applied. The electrodes
will securely fastened using Velcro straps.
Exercise procedure
Isometric quadriceps exercise: Patient was positioned
in supine lying. A roll of towel was put beneath the
knee. The patient was instructed to maximally activate
their thigh muscles in order to straighten their knee.
This exercise was of 3 sets of 10 repetitions each.

Terminal knee extension exercise: The knee extension
exercise was performed with the patient in a sitting
position with the knee flexed from 30 to 0 degrees.
The patient was instructed to maximally activate their
thigh muscles in order to straighten their knee. This
exercise was of 3 sets of 10 repetitions each.
Group B: Same set of exercise were given to Group B
also but the electrodes was placed away from the VMO
and Rectus femoris, and reference electrode was placed
below the tibial tuberosity. Here the patients did
exercises without any instruction to recruit VMO and
Rectus femoris muscle.
Statistical Analysis
Statistical analysis was done using STATA 11.0
Statistical Software. A paired t-test was used to
compare the changes in isometric quadriceps strength,
VAS and WOMAC in both the groups at baseline, 2nd
week, 3rd week and after two week follow up i.e. at 5th
week. A two sample t-test with equal variances used
to compare the changes in isometric quadriceps
strength, VAS and WOMAC in both between the
groups at baseline, 2nd week, 3rd week and after two
week follow up i.e. at 5th week.
A statically significant difference was defined as p less
than 0.05.
RESULTS
Isometric strength
The baseline reading STN0 for both the groups was
statistically significant (p=0.004). On comparing the
STN2 between two groups a significant difference was
obtained (p<0.001).On comparing at the end of
treatment session STN 3 between two groups a
significant difference was obtained (p<0.001) again
when comparing after two-week follow-up i.e. on 5th
week (STN 5 ) between two groups a significant
difference was obtained (p<0.001).

Table: 1.1Comparison of isometric quadriceps strength between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

T

P

STN0

9.23±1.66

7.90±1.50

2.96

0.004

STN2

11.68±1.85

8.87±1.73

5.53

0.000

STN3

12.66±1.90

9.47±1.91

5.90

0.000
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Pain Intensity
For both the groups the baseline value V0 was
statistically insignificant (p=0.209). The reading at 2nd
week (V2) found to be statistically insignificant between
groups (p=0.158). The reading at the end of treatment

session i.e. on 3rd week (V3) found to be statistically
significant between two groups (p<0.001). The final
readings after two-week follow-up i.e. at 5th week (V5)
were also found to be statistically significant between
two groups (p=0.014).

Table 1.2: Comparisonof VAS score between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

6.18±0.82

6.78±1.05

V2

3.92±0.98

V3

2.26±1.00

V5

1.64±0.94

V0

Functional index
For both the groups the baseline value WOM0 was
statistically insignificant (p=0.58). The readings at 2nd
week (WOM2) found to be statistically significant
between the groups (p<0.001). The reading at the end

Two sample t-test
with equal variances
T

P

2.241

0.029

4.28±0.77

1.43

0.158

3.3±0.75

4.15

.000

2.28±0.84

2.53

.014

of treatment session i.e. on 3rd week (WOM3) also found
to be statistically significant between two groups
(p<0.001). The final reading after 2-week follow-up i.e.
at 5th week (WOM5) was also found to be statistically
significant between two groups (p<0.001).

Table 1.3: Comparison of Reduced WOMAC score between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

WOM0

24.56±3.797

25.04±2.11

WOM2

15.88±4.10

20.04±3.67

3.77

0.000

WOM3

8.96±3.56

16.36±4.72

6.25

0.000

WOM5

6.32±3.15

14.36±5.13

6.66

0.000

DISCUSSION
The study was designed to determine the
efficacy of Neuromuscular Electrical stimulation with
maximum voluntary isometric contraction training on
the quantitative changes of the quadriceps strength,
functional outcomes of the knee osteoarthritis and
pain. The purpose of study was to assess the
effectiveness of NMES as an adjunct to strength
training of quadriceps muscle in order to increase
strength of quadriceps muscle and thereby reducing
pain and improving function.
The results of the study demonstrated that a
combination of Neuromuscular Electrical stimulation
with maximum voluntary isometric contraction
exercises brought greater gains in all outcome
measures, including isometric quadriceps strength,
pain intensity and functional disability. These effects
were largely gained during the 3 weeks of treatment
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Two sample t-test
with equal variances
T

P

0.552

0.583

period. Gained improvement was also maintained
over a period of 2-week follow-up i.e. at the end of 5th
week.
Isometric quadriceps strength
In support of the application of NMES to the
quadriceps femoris muscle, cabric et al. found
increased muscle fiber size and nuclear volume plus
type-II muscle heterochromatin and mitochondrial
fractions which might be expected to improve the
mitochondrial oxidative capacity and fatigue
resistance of the stimulated muscle as well as its force
generating capacity.18
Reduction in pain intensity and functional
disability
The findings are consistent with previous
investigators who have reported that exercise can
reduce pain and increase the functional abilities of OA
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patients. The Fitness Arthritis and Seniors Trial11
reported a modest 8% to 10% improvement in pain
and functioning scores as a result of 18 months of
aerobic or resistance exercise among their sample of
knee OA patients.

Conflict of Interest: I declare no conflict of interest.
This manuscript has not been published or considered
for publication by any other journal or elsewhere.

Further Deyleet al12. Falconer et al97 and Fisher et
al98 found same positive effects of exercise program
on pain and function. It is well documented in
literature that the impaired quadriceps strength found
to be the greatest single predictor of lower limb
functional limitation.6

Ethical Clearance: I am undertaking that subject
studies were taken after the prior approval of
institutional ethical committee. The procedures
followed were in the accordance with the ethical
standards of the responsible committee on human
experimentation and it’s fulfilled the Helsinki
Declaration of 1975, as revised in 2000(5).

So, it may be hypothesized that improvement on
muscle strength is one of the main cause of reducing
pain and disability.
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A Study to Compare the effect of Scapular Taping Along
with Stretching and Stretching Alone in Patients with
Postural Neck Pain- Randomised Control Trial
Chatla Jyoti Ramanand
Assistant Professor, MGM School of Physiotherapy, Kamothe
ABSTRACT
This study aimed to compare the effect of scapular taping along with stretching of pectoralis minor,
upper trapezius and levator scapula muscle with stretching alone in patients with postural neck
pain. Pain on VAS, resting position of scapula by lennie test, pectoralis minor and upper trapezius
tightness were recorded on 32 patients (18-30years) with postural neck pain before, 1week and 2weeks
after intervention. The patients in the experimental group received scapular taping and stretching of
pectoralis minor, upper trapezius and levator scapula muscles, whereas the control group received
only stretching for two weeks. Statistically significant improvement was seen in both the groups for
all dependent variables by repeated measures ANOVA. Intergroup comparison by independent
sample t-test showed statistically significant reduction in pain, pectoralis minor and upper trapezius
tightness in experimental group at the end of 1week as compared to control group. However, at the
end of 2weeks both groups showed statistically non-significant results. Thus, scapular taping
combined with stretching does not have beneficial effects over stretching alone in patients with
postural neck pain.
Keywords: Scapular Taping, Postural Neck Pain, Lennie Test, Flexibility

INTRODUCTION
Neck pain is common among individuals involved
in occupations that need assumption of prolonged
static postures. 1,2 It has been demonstrated that,
patients with neck pain tend to drift away from the
normal posture while involved in work across the
duration of the task.3 In addition these patients develop
forward head and rounded shoulder posture over a
period of time. This deviation in posture from the
normal is considered to be a contributing factor in these
patients and is characterised by an upper crossed
syndrome. In this syndrome, the axioscapular muscles
i.e., upper trapezius, levator scapulae and pectoralis
Corresponding author:
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Assistant Professor
MGM School of Physiotherapy, Kamothe
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minor muscles goes into tightness whereas, the deep
neck flexors, middle trapezius and lower trapezius
muscles develop weakness.4
Biomechanical reasoning indicates that decreased
extensibility of these axioscapular muscles i.e., upper
trapezius and levator scapulae , by virtue of its
attachment to cervical motion segments, can produce
abnormal compressive, rotational and shear forces
which can predispose a person to neck pain. 5 In
addition, pectoral muscle tightness results in rounded
shoulder posture which in turn can cause forward
head posture.
The presence of pain in the neck area has also been
associated with altered activity in the scapular muscles.
It has been demonstrated that office workers with neck
pain tended to drift in and out of scapular protraction
more than asymptomatic office workers. 3 These
changes were associated with altered behaviour in
upper trapezius and were linked to the severity of neck
pain experienced. 6
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Currently, it is recommended that analysis and
correction of function of the axioscapular muscles
should be included for the treatment of patients with
postural neck pain. Consequently, improving the
flexibility of the tight muscles and strengthening of
the weak deep neck flexors and scapular muscles and
scapular posture correction exercises have been
advocated as part of intervention for these patients.7

operationally defined as when the following applied:

According to the current clinical practice
guidelines, addressing specific impairments of muscle
length for an individual patient may be a beneficial
addition to a comprehensive treatment program.7

Participants were excluded if they were more than
30 years of age, had changes of cervical spondylosis
on x-ray, complained of radicular pain in upper
extremity, had associated shoulder dysfunction,
vertigo, and any dermatology problems.

Role of scapular taping has been established for
correction of resting position of the scapula and
altering the activity of the axioscapular muscles.1 There
are a number of studies that have demonstrated
positive effects of scapular taping in patients with
shoulder dysfunction. 8,9 However, to the knowledge
of author, no studies have investigated the role of
scapular taping in patients with postural neck pain.
It can be hypothesized that, flexibility exercise
targeting tight axio-scapular muscles will help in
reducing the biomechanical stresses on the cervical
motion segments. Scapular taping can have additional
effect on pain that may occur due to aberrant activity
of the muscles.
Therefore, purpose of this study was to compare
the effect of scapular taping along with stretching and
stretching alone in patients with postural neck pain
METHOD
Study design: Prospective, single-blinded
randomized controlled trial.
Setting and Participants
Participants (18-30yrs) who presented with
complains of neck pain on assumption of prolonged
static postures, most commonly sitting, and relief of
pain with the resumption of an upright posture or
change of posture where examined using a standard
cervical-McKenzie assessment sheet. 10 Participants
were asked a series of standard history questions and
five main components were assessed: posture, effect
of static loading, effect of posture correction, range of
movement, and effect of repeated movements. Positive
static loading was operationally defined as when
sustained positioning in the participant’s aggravating
posture provoked symptoms. Postural syndrome was
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•

pain on sustained loading;

•

abolition of pain, if present, on posture correction;

•

no restriction of range of movement;

•

no pain on repeated movements.10

Randomisation
Participants were randomly assigned to the groups
via sealed envelope. The process of randomisation was
undertaken by a staff member within the college who
was not aware of the group allocation indicated in
sealed envelope and was not part of any of the followup testing or intervention procedures. Participants
assigned to the control group received therapist
supervised self stretching of upper trapezius, levator
scapula and pectoral muscles. Whereas, those in the
experimental group received stretching program along
with scapular taping. Scapula was taped by the same
staff who supervised the stretching intervention. This
staff, was blinded to the assessment results.
PROCEDURE
Baseline readings of the outcome measures were
recorded on 1st day before the start of program and
after 1st and 2nd week of intervention. The outcome
measure were pain on Visual Analogue scale (VAS),
resting position of scapula by lennie test, upper
trapezius and pectoralis minor muscle length.
Intervention
Scapular taping8
Micropore tape was used to protect patient’s skin,
and the taping was done using Leukopore tape. Taping
was initiated with two 4-in-wide micropore strips
applied from upper trapezius muscle belly region to
2-3inch below the inferior angle of scapula. Another
strip was then applied from posterior-lateral acromion
diagonally across the back lateral to thoracic spinous
processes (Figure-1). Several 1.5-in-wide Leukopore
strips of tape were then applied, with the first two
strips of tape starting at mid-muscle belly region of
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right upper trapezius muscle and pulling downward
and in toward the spinous processes attaching the tape
just medial and inferior to inferior angle of the scapula.
Additional strips of tape were then applied by starting

with each piece from mid-muscle belly region of the
upper trapezius muscle and continuing outward to the
posterior-lateral acromion process (Figure-2).

Self-Stretching: Patients in both the groups were
given therapist supervised self-stretching exercises to
upper trapezius, levator scapula and pectoralis minor
muscle. Stretch was maintained for 30 seconds and
three repetitions were given.

corresponding marks were made over the spinal
midline. Measurements were then taken to the nearest
millimetre from each scapular landmark to their
corresponding midline landmark using a tape.

Outcome measures
Primary outcome measures
Pain on VAS: Participants were explained visual
analogue scale. Participants were asked to mark on a
scale based on the worst pain they experienced
throughout the day.

The secondary outcome measures
Lennie test:11 The resting position of scapula was
assessed by measuring the spino-scapular distance.
Patients were asked to stand in relaxed manner facing
the wall. Spinal midline was marked as a straight line
drawn from the spinous process of C7 cranially to the
midpoint between posterior superior iliac spines
caudally. Markings were made on the skin overlying
the right and left scapulae for the following landmarks:
superior angle, root of spine of scapula and inferior
angle. For each of these three marks over each scapula,
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Pectoralis minor muscle length: 12 Patients were
requested to lie supine with their arms by sides and
fingers pointing to the ceiling. Without exerting any
downward pressure into the table, the distance
between the treatment table and posterior aspect of
acromion was measured using rigid plastic scale in
centimeters.. The muscle was considered tight if the
distance measured was more on one side as compared
to the contralateral side. Three readings were taken
and mean was recorded.
Upper trapezius muscle length:13 Cervical spine was
taken into contra-lateral flexion till the onset of pain
with chin pointing forwards. Linear distance between
mastoid process and acromion process was measured
with tape in centimeters. The muscle was considered
tight if the distance measured on one side was less as
compared to the contralateral side. Three readings
were taken and mean was noted.
DATA ANALYSIS
Summary statistics are presented as Means ±
Standard Deviation (SD). The demographic
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characteristics ( age, duration of symptoms, height,
weight & Body mass index) between the groups were
compared by independent sample t-test. The
categorical variables (gender) was analysed by chisquare test. To study the effect of respective
intervention in each group over the period of two
weeks repeated measures ANOVA was used. In
presence of significance, data was further analyzed by
post-hoc-Bonferroni test. For intergroup comparison
independent sample t-test was applied on all the days
of assessment. Statistical Package for Social Sciences
(SPSS) software package (version 16) was used and
the alpha level was set at 0.05. All outcome analyses
were conducted according to intention-to-treat (ITT)
principle.
RESULTS
Fifty participants were enrolled in the study.
Eighteen participants were not randomized to
treatment group, as they did not meet the study
inclusion criteria during screening procedures
(Figure.3). Therefore, 32 participants were randomized
to a treatment group ( Experimental group n=16;
control group n=16). Characteristics of these
participants, by group, are shown in Table-1. There
were no statistically significant differences between
groups for any of the baseline characteristics of
participants (p<0.05). There were no adverse events
resulting from participation in study.

Table-2 provides the mean outcome scores for each
group at each time point . Repeated measures Anova
showed statistically significant improvement in both
groups at both the time points. Intergroup comparison
showed statistically significant difference in both
groups from baseline, with the experimental group
exhibiting more improvement than the control group
in pain on VAS, lennie test, pectoralis minor and upper
trapezius tightness at the end of 1 week (p>0.05).
However, these differences disappeared by the 2week
endpoint for all the outcome measures except for
lennie test.

Table 1: Baseline characteristics by treatment groups
Characteristic

Experimental
group Mean (SD)
28.69(5.13)
F=13; M=3
3.88(2.70)
5.75(1.07)
7.03(0.16)
10.90(0.38)
7.98(0.49)
7.68(0.49)
8.76(0.58)

Age
Gender
Duration
Pain(VAS)
Upper Trapezius tightness
Pectoralis minor tightness
Lennie Test SA*
Lennie Test RS†
Lennie Test IA‡

Control group
Mean (SD)
27(5.80)
F=12; M=4
3.88(3.07)
5.31(0.95)
7.19(0.68)
10.50(1.22)
7.63(0.72)
7.83(0.47)
9.03(0.60)

P
0.39
0.67
1.00
0.30
0.50
0.21
>0.05
>0.05
>0.05

*SA=superior angle, †RS=root of spine, ‡IA=Inferior angle

Table 2: Mean and standard deviations of Outcome Measures by Treatment Group
Characteristic
Pain(VAS)
Upper Trapezius Tightness
Pectoral Tightness
Lennie Test at SA*
Lennie Test at RS†
Lennie Test at IA ‡

Exp group
0.81(0.83)
8.75(0.10)
(1.19)
7.25(0.45)
7.25(0.45)
7.93(0.44)

1week follow-up
Control group
3.44 (0.95)
7.78(0.77)
10.59(0.58)
7.69(0.70)
7.60(0.40)
8.99(0.65)

P
0
0
0.04
<0.05
<0.05
<0.05

Exp group
0.31(0.48)
9.63(0.19)
9.28(1.02)
6.88(0.34)
6.69(0.48)
7.56(0.63)

* SA=superior angle, †RS=root of spine, ‡IA=Inferior angle
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2week follow-up
Control group
0.75(0.58)
9.59(0.76)
9.94(1.29)
7.69(0.60)
7.40(0.47)
8.22(0.52)

P
0.06
0.91
1.20
<0.05
<0.05
<0.05
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DISCUSSION
The principal aim of this study was to compare the
effect of scapular taping along with stretching and
stretching alone in patients with postural neck pain.
This study showed that patients who received scapular
taping in addition to stretching showed faster
improvement in pain and flexibility in a period of
1week as compared to the group who received
stretching alone. However, at the end of 2nd week,
both the groups showed no statistically significant
difference in both the groups in pain and flexibility.
Patients with postural neck pain develop muscle
imbalances in which the upper trapezius, levator
scapula and pectoralis minor becomes overactive and
tight while the middle and lower trapezius become
weak. It has been implicated that tightness in these
axioscapular muscle place compressive stresses on the
cervical motion segments. 5 Thus stretching of these
muscles may have led to normalization of the length
of the muscles thereby, reducing the stresses on the
cervical spine. The positive effect of stretching seen in
this study is supported by several studies in the
literature.7
In this study, scapular tape was applied to inhibit
the upper trapezius and to activate middle and lower
trapezius. However, addition of tape did not have any
beneficial effects over stretching alone. To the author’s
knowledge, the effect of scapular taping has been
studied in the patients with impingement syndrome
8,9
or in healthy population 14,15 This is the first study,
that has evaluated the effect of scapular taping along
with stretching in the patients with postural neck pain.
The effect of taping has been found to be variable
across several studies. Most of these studies recorded
the muscle activity using surface EMG in taped and
non taped conditions, thus the results of this study
cannot be compared with them. Few studies in
literature have studied the effect of scapular taping
on symptoms and functions of patients with beneficial
effects. 8 Although scapular taping provided no
additional benefit in this study, subsequent
investigations examining the effect of scapular taping
for longer duration and on a larger sample size may
be of interest in patients with postural neck pain.
Both stretching exercises alone or in combination
with scapular taping considerably decreased neck pain
and improved flexibility, and the difference in
effectiveness between the 2 treatments was minor.
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Limitations
One of the key limitations of this study is the small
sample size. A convenient sample size of 32 was used.
This may have contributed to a potential type II error
in statistics and also insufficient power to detect a
difference between the two groups. The data will
however be useful to help develop future studies with
larger sample sizes.
CONCLUSION
Scapular taping along with stretching had no
additional benefit over stretching alone in patients with
postural neck pain. Low-cost stretching exercises used
in common healthcare are still recommended as an
appropriate therapy intervention to relieve pain, at
least in the short-term and can be introduced in
practice. Subsequent investigations examining the
effect of scapular taping for longer duration and on a
larger sample size may be of interest in this patient
population.
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The Effectiveness of Stress Management Technics on
Alcoholic Patients
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ABSTRACT
Background study: Current science is more informative about the relationship between drinking
and stress than about the relationship between stress and alcohol dependence. Studies indicate that
people drink as a means of coping with economic stress, job stress, and marital problems, often in the
absence of social support, that the more severe and chronic the stressor, the greater the alcohol
consumption. Stress management techniques are integral part of alcoholism treatment programs.
Aims and Objectives: To determine the effectiveness of stress management program among alcoholics
in the rehabilitation setup.
To identify the level of stress.
To test the effect of stress management among alcoholics in the rehabilitation setup.
Methodology: Clients should be addict for alcohol in more than one year. Chronic alcoholic addicts
where selected for the present study based on the following inclusion criteria
a) Clients who are habituated of having alcohol three times a week or more
b) Regular customs of arrack shop/bar/toddy
c) Clients who were complained of being chronic alcoholics by the family members
Sample: 121 alcoholic patients, age group of 18 -59 years studies are conducted at various de addiction
centers.
Duration is 15 years patient at rehabilitation setup Exclusion criteria: alcoholics not having any
associated psychiatric complications alcohol dependent only
Stress questionnaire are used in this study.
Results: The results showed that there was a significant difference between the pre and post test of
stress questionnaire. (75.386 If P=0.000)
Conclusion: The influence of stress among the alcoholic groups is embedded. Although many studies
stated that the stress influence and reduced among the various conditions. This study concluded
that various relaxation techniques should be established for reducing the level of stress on the alcoholic
groups.
Keywords: Alcoholism, Stress Management Techniques

INTRODUCTION
The term stress generally refers to the reactions of
the body to certain events or stimuli that the organism
perceives as potentially harmful or distressful. Such
stress inducing events or stimuli, which are referred
to as stressors, can be either physical or psychological
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in nature (Kathleen T.Brady and C.Sone, Pharm.D
1999)7. The degree to which perceived controllability
alters the way a stressor is experienced varies greatly
among individuals (Tim.V. Salomons 2007) 7 .
Occupational stress is a term used to define on going
stress that is related to the workplace. The stress may
have to do with the responsibilities associated with
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the work itself, or be caused by conditions that are
based in the corporate culture or personality conflicts.
As with other forms of tension, occupational stress can
eventually affect both physical and emotional well
being if not managed effectively (Malcolm Tatum
2010)1.
Alcoholism is defined as “a diseased condition due
to the excessive use of alcoholic beverages” Alcoholism
is also known as a family disease (Tatyana Parsons
2003)13. Parental alcoholism also has severe effects on
normal children of alcoholics. Many of these children
have common symptoms such as low self-esteem,
loneliness, guilt, feelings of helplessness, fears of
abandonment, and chronic depression (Berger,1993)11.
Alcoholism is a chronic, often progressive disease in
which a person craves alcohol and drinks despite
repeated alcohol related problems (like losing a job or
a relationship). Alcoholism involves a physical
dependence on alcohol, but other factors include
genetic, psychological, and cultural influences (Steven
D. Ehrlich 2009)10.
The effectiveness of brief group training in
meditation or Progressive Muscular Relaxation
reduces state anxiety after exposure to a transitory
stressor (Rausch, et al. 2006)9. Psychological stress may
lead to increased rates of anxiety and depression.
Aerobic exercise is frequently described as having
positive effects on psychological well-being by
enhancing mood and reducing anxiety (Johansson,
Mattias, Peter;Jouper,John 2008)3. The schizophrenic
patient’s improved on 7 of 20 items of the State-Trait
Anxiety Inventory demonstrated the effectiveness of
even a short-term stress management program
(Franklin Stein 1989)5.
Stress management techniques are integral part of
alcoholism treatment programs, although it is difficult
to specifically ascertain the value of these techniques
(Kathleen T.Brady and C.Sone, Pharm.D 1999)3.
AIM AND OBJECTIVES
Aim
To determine the effectiveness of stress
management program among alcoholics in the
rehabilitation setup.
OBJECTIVES
-

To identify the level of stress.

2. Ramakrishnan --7--.pmd

8

-

To test the effect of stress management among
alcoholics in the rehabilitation setup.

HYPOTHESIS
-

Alternative hypothesis:

-

There is a significant difference between the pre
and post test of stress questionnaire.
REVIEW OF LITERATURE

Fanous S(2010)15 conducted a study on social defeat
stress is an ethologically salient stressor which
activates dopaminergic areas and when experienced
repeatedly, has long term effects on dopaminergic
function and related behaviour. These effects is brain
derived neurotrophic factor, a neurotrophin involved
in synaptic plasticity and displaying alterations in
dopaminergic reactions in response to various types
of stress. The dynamic nature of brain derived
neurotrophic factor expression in dopaminergic brain
regions in response to repeated social stress may
therefore have implications for lasting
neurochemically and behavioral changes related to
dopaminergic function.
Muzaffer Kasar (2010)1 conducted a study on a
study of people who had relapsed to Driving under
the influence of alcohol found subtle deficits in their
decision-making abilities that tend to go undetected
through conventional neuropsychological testing.
Pohorecky, L.A. (1991)8 In a review investigating
the connection between alcohol consumption and
stress, he notes several studies in which researchers
sampled individuals from areas affected by natural
disaster. Studies indicate that people drink as a means
of coping with economic stress, job stress, and marital
problems, often in the absence of social support, that
the more severe and chronic the stressor, the greater
the alcohol consumption
Ann Turner (2002) 7 stress management
programmes offer a practical way to change
maladaptive responses, using cognitive and
physiological components. The occupational therapist
and the individual need to establish a set number of
sessions during which they will explore issues and
practice dealing with this. Identifying negative
thoughts, understanding the meaning of them and
changing and modifying thoughts can help stressful
situations become manageable. By incorporating
relaxation techniques and breathing control into daily
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living, individuals can counteract stressful responses
and replace these with relaxed posture and controlled
breathing. Techniques should be selected on an
individual basis to suit specific needs. Progressive
muscular relaxation may not be suitable for individuals
with bone or muscle pain; people with limited
concentration and extreme fatigue may need shorter
techniques.

DATA COLLECTION PROCEDURES
The study was explained to the head of the
rehabilitative institution. Institutional consent form
was obtained from the Dean of the college. Pre test
was done by using the stress questionnaires. After the
intervention post test was done by using the stress
questionnaires.

Norman (2002)6 conducted study on schizophrenic
patients who received the stress management program
did have fewer hospital admissions and but it did not
reduce schizophrenia symptom level. The author’s
hypotheses that stress management training may
provide people with coping skills that reduce the
likelihood of acute exacerbation of symptoms reducing
hospitalization.

Intervention starts with the progressive muscular
relaxation techniques (Jacobson) to the verbalization
for the patients. Its include coping skills strategies,
aerobic exercises, autogenic training, communication
skills, deep breathing, laughter, meditation, time
management and verbalization. This could be done at
least from 8 to 12 weeks after admission.

METHODOLOGY

Jacobson was a renowned behavior therapist who
evolved this procedure.

Research Design
Quantitative and experimental study
Sample
This study was conducted on 121 Alcoholic patients
with the age group of 18 – 60 years from the various
institutions.

Tightly clench your right fist. Feel the tension. Feel
how uncomfortable it is when you are tensed. Now
slowly relax your fingers. Relax them completely and
feel the difference. Feel how comfortable it is when
you are relaxed. Enjoy the feeling of being relaxed.
Repeat the same procedure with the left fist.
Do the same with both fists.

Screening Criteria
A. Inclusion criteria
-

Alcoholic patient

-

Age group 18 – 60 years

-

Patient at rehabilitation setup

B. Exclusion criteria:
Patients with severe mental illness
Drug dependent patient
Questionnaires used
Stress questionnaire - Test retest reliability of 0.87,
Good concurrent validity
Score interpretation
0 -17 low stress
18 – 35 moderate stress
36 – 52 high stress
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Clench both fists. Touch your shoulders with your
fist without raising your arms from the floor.
Press the sides of your body with your open palms
(fingers open).
Touch the sides of your body with your open palms
and push your shoulders downwards.
Touch the sides of your body with your open palms
and push your shoulders upwards (towards your
ears).
Raise your eyebrows with your eyes closed
gently….
Knit your eyebrows…..
Press your eyelids harder (do not contract them)….
Press the upper part (roof) of the mouth with your
tongue (the whole tongue and not just the tip of the
tongue)…
Clench your teeth as hard as possible (press your
upper teeth to your lower teeth)…
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Press your upper lip to your lower lip….
Raise your head off the ground and touch your
chest with your chin. In the same raised posture, slowly
turn your head to the right (as much as possible) then
to the left, then slowly to the centre and then slowly
relax….
Raise your chin upwards as much as possible. In
the raised posture slowly turn to your right, then
slowly to the left and then bring it to the centre and
then slowly relax….
Try to bring your shoulders as close as possible, by
keeping your arms on the ground (you can feel the
tension at the nape of your neck)…
Press your shoulders to the ground, so that your
chest expands….
Push your stomach as far inward as possible…
Push your stomach as far inward as possible…
Keep your head, arms, waist, legs and feet on the
ground and raise just your back off the ground….
Tighten your thigh muscles….
Bring your feet closer and push them as far inward
as possible…
Bring your feet closer and push them as far outward
as possible….
Now slowly take a deep breath and hold it (for a
few seconds) then slowly breathe out…
Start breathing normally.
Now right from head to toe, each part of your body
is relaxed and is as light as a feather. Likewise your
mind is also calm and comfortable. Enjoy the comfort
of being relaxed.
RELAX….RELAX….
Be in that relaxed state for about five minutes, each
minute enjoying the feeling of being relaxed. Then
slowly count 5, 4,3,2,1 and slowly turn your right and
tie down and then slowly get up and sit down feeling
light and relaxed, both in mind and body ( Edmund
Jacobsen, 1920 )16.
Aerobic exercise
Early morning it is done for 20 – 30 minutes. It
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involves repetitive, rhythmic contractions of the large
muscles of the legs and arms. Aerobic exercise appears
to be an effective mood regulating behavior (Thayer,
Newman and McClain, 1994)16.
Autogenic training
It uses self-hypnosis and mental imagery to achieve
relaxation. It typically involves imagining sensations
of physical heaviness and warmth to achieve muscle
relaxation and vasodilatation.
Imagining oneself in settings where one would feel
warm, comfortable, and heavy can facilitate these
autosuggestions.
Autogenic training is an effective adjunctive
treatment for stress-related conditions (Ehlers et al,
1995).
It is not recommended for people who are agitated
or actively psychotic (Courtney and Escobedo, 1990)16.
Communication skills
Clarifying expectations, defining needs honestly
and providing tactful and constructive feedback, can
decrease the number of stressful understandings.
Social skills training and assertive training
programs are an important part of stress management
for certain client populations (Willard and Spackman’s
1993)16
Deep breathing
Deep breathing involves slowly inhaling and
exhaling to reduce tension in the shoulders, trunk and
abdomen. The process begins with focusing on normal
breathing in a quiet and comfortable place. This is
followed by a period of deep inhalation and slow
exhalation. During inhalation, the abdominal muscles
should be relaxed. During exhalation, the abdominal
muscles should be contracted. It is often helpful to rest
a hand lightly on the abdomen during this process.
Deep abdominal breathing has been demonstrated
to reduce physiological responsiveness (Forbes and
Pekala, 1993)16 15 minutes with 2 – 3 minutes interval.
Laughter
Laughter’s may stimulate the release of endorphins,
the brain’s endogenous opiates, thereby helping to
alleviate pain and stress (Cousins, 1979)16.
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Meditation:
Meditation involves focusing attention on a
rhythmic, repetitive word, phrase or sensation (e.g
breathing, heart rate) to achieve relaxation. Benon
(1975)16 has suggested that this mental process blocks
the stress response of the sympathetic nervous system
by activating the anterior hypothalamus which
controls the parasympathetic nervous system. Each
one has to teach the patient for more than twenty
minutes up to forty five minutes for twenty patients

at a time in one set up per day. This has to continue
minimum eight to twelve weeks sessions.
Data Analysis Procedure
Data analysis carried out uses SPSS (version 15).
RESULTS AND INTERPRETATION
In this study one hundred and twenty one subjects
between the age group of eighteen to sixty were
selected. All are selected from different institutions.

Table 1: The demographic distribution of variable
Gender

Sample size

Male

121

Table 2: Pre and Post test values in low range
Range 0 - 17

Pre-Test

Post-Test

Total

26

92

118

Pre-Test

Post-Test

Total

95

28

123

Pre-Test

Post-Test

Total

2

0

2

The number of patients at low stress level was more at post test.

Table 3: Pre and Post test values in moderate range
Range 18 - 35

The number of patients at moderate stress level was less at post test.

Table 4: Pre and Post test values in severe range
Range 36 - 52

There is none of the patients at severe stress level was at post test.

Table 5: Pre and Post test values of all ranges
S. No

Scoring Range

Pre-TestNo
of patients

Post-TestNo.
of patients

Total

Chi-squareValue

PValue

1.

Range 0-17

26

2,

Range 18-35

95

92

118

75.386

0.000 S

28

123

3.

Range 36-52

2

0

2

(p = 0.000)

Chi-square test was used to find whether, a
significant difference was seen between the pre and
post test. The results showed that there was a
significant difference (75.386 if p value is 0.000)
between the both tests.

alcoholic patients. The results concluded that stress
has an influence on alcoholic life events and that
various relaxation techniques should be established
for reducing the level of stress on the alcoholic groups.
RECOMMENDATIONS

CONCLUSION
This study has been done to determine the
effectiveness of stress management program for
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1) Follow up studies can be extended up to one year.
2) Women should be included in the future studies
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ABSTRACT
Blood pressure is the pressure exerted by the blood against the walls of the blood vessels, especially
the arteries, and is one of the vital signs. Acute stroke patients with hypertension require rehabilitation,
but exercise seems to be linked to transient increase in blood pressure. Thus, it is necessary to examine
the effects of different types of active movements on blood pressure in hypertensive stroke patients.
Objectives: 1. To assess the variation of Blood pressure following different active movements in
normal healthy individuals and subacute stroke patients. 2. To compare the variation of Blood pressure
following different active movements in normal healthy individuals and hypertensive subacute stroke
patients.
Method: 15 normal and 15 hypertensive subacute stroke patients between the ages of 40-60 years
were selected.Resting parameters such as heart rate and Blood pressure were recorded in both the
groups. The following movements were shown to the patient and then repeated 15 times each
unilaterally. Shoulder flexion,hip flexion, Bridging, Standing,Walking Blood pressure was taken post
every movement being repeated 15 times.
Result: In normal the maximum rise in systolic blood pressure was seen while walking, followed by
standing and bridging and the least in shoulder and hip flexion. Maximum influence on diastolic
blood pressure in normal was caused by walking followed by standing. No significant change was
brought about by shoulder and hip flexion and bridging.
In hypertensive subacute stroke patients the maximum rise in systolic blood pressure was seen while
walking. Standing was more significant than bridging which was more significant than shoulder
and hip flexion. Maximum influence on diastolic blood pressure in stroke patients was caused while
walking followed by standing. No significant change is brought about by shoulder and hip flexion
and bridging.
Conclusion: Systolic blood pressure was found to be increased in hypertensive subacute stroke
patients specially while walking, compared to shoulder and hip flexion. There was minimal change
seen in the diastolic blood pressure while performing these activities.
Keywords: Stroke, Blood Pressure, Hypertension

INTRODUCTION
Blood pressure is the pressure exerted by the blood
against the walls of the blood vessels, especially the
arteries, and is one of the vital signs. During each
heartbeat the blood pressure varies between a
maximum (systolic) and a minimum (diastolic)
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pressure. The normal blood pressure is 120/80 mm
Hg.
While exercising, the body’s need for oxygen
increases. To meet the growing demands of the body
the heart pumps faster. Since the pulse is a direct
measure of heartbeat per minute it increases during
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exercise. As a result the heart beats faster and pumps
blood through the arteries faster resulting in increase
internal pressure and thus blood pressure also rises
during exercise.

Sample Size: 30

Blood pressure is frequently elevated in patients
following acute stroke and has been associated with
an increased risk of recurrent stroke and other vascular
events. Acute stroke patients with hypertension
require rehabilitation, but exercise seems to be linked
to transient increase in blood pressure. Thus, to
maintain acceptable blood pressure and optimize
motor ability restoration in stroke patients, appropriate
types and amounts of active movements during
physical therapy must be selected.

2. Hypertensivesubacute stroke patients with stable
vital signs, stable neurological condition,
determined by a physician and being alert ( able
to participate actively in study-related physical
therapy).

Little is known about the association between blood
pressure and different active movements during
rehabilitation sessions. Thus, it is necessary to examine
the effects of different types of active movements on
blood pressure in hypertensive stroke patients.
AIMS AND OBJECTIVES
Aims
To assess the variation of Blood pressure following
different active movements in hypertensive subacute
stroke patients.
OBJECTIVES
1. To assess the variation of Blood pressure following
different active movements in normal healthy
individuals.
2. To assess the variation of Blood pressure following
different active movements in hypertensive
subacute stroke patients.
3. To compare the variation of Blood pressure
following different active movements in normal
healthy individuals and hypertensive subacute
stroke patients.
MATERIALS AND METHOD

Inclusion Criteria
1. Normotensive, healthy individuals.

Exclusion Criteria
•

Unstable cardiac disease.

•

Hypertension (blood pressure greater than or
equal to 180/110 mmHg) after antihypertensive
treatment.

•

Any other disorder potentially associated with
medical instability.

Plan of study: Resting parameters such as heart rate
and Blood pressure were recorded in both the groups.
The following movements were shown to the patient
and then repeated 15 times each unilaterally. Blood
pressure was taken post every movement being
repeated 15 times. The recovery was noted and further
movements were conducted:
1. Lifting the shoulder (shoulder flexion)
In supine flex the shoulder close to 90 degrees and
extend the elbow as much as possible.
2. Flexing the hip and knee
In supine position, flex the hip and raise the knee from
the bed as much as possible.
3. Bridging
In supine, lifting the pelvis off the plinth, without
holding the breath.
4.

Standing

Two extremity standing without support.

Study Design: Cross-sectional study

5. Walking

Duration of study: 6 Months.

10 Meter walk test.

Study Subjects: 15 normal ,healthy subjects between
the age of 40-60 years.
15 hypertensive subacute stroke patients,healthy
subjects between the age of 40-60 years.
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FINDINGS
This study evaluated variation in blood pressure
in hypertensive sub acute stroke patients performing
five different types of active movements. The greatest
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effect of the different active movements in stroke
patients was on mean systolic blood pressure
variability. There was a significant difference in
systolic and diastolic blood pressure variation between
stroke patients on different movements and in normal.
During exercise, in order for the working muscles
to be receiving adequate amounts of nutrients and
oxygen, the heart rate needs to be increased such that
waste products which include the lactic and carbon
dioxide are being removed. Anticipatory rise in heart
rate occurs before even starting to exercise due to the
release of adrenaline in the sympathetic nervous
system1.
Once exercise has begun, there is an increase in
carbon dioxide and lactic acid in the body which is
detected by chemoreceptors. The chemoreceptors
trigger the sympathetic nervous system so as to
increase the release of adrenaline, which will further
increase heart rate. As exercise continues, the body core
temperature rises, which will also help to increase the
heart rate since it increases the speed of the conduction
of nerve impulse across the heart2.

muscles. Thus, the bridging activity may have been
easier for stroke patients to perform and might explain
why blood pressure was not significantly increased
during bridging8,9.
Environmental and psychological factors can also
contribute to an elevation in systolic blood pressure.
An unfamiliar environment may have contributed to
increase blood pressure. Patients may have been
nervous owing to a new therapist and additionally the
patients were faced with the challenge of
participitating in new training activities10.
Many patients may have had concerns about falling
while sitting, standing or walking, particularly if it was
their first attempt at performing these activities post
stroke. Patients may also have had concerns about
completing the movements correctly according to the
therapists instructions, and those patients unable to
complete the movements fully may have been
concerned about having disabilities as a result of the
stroke. This could potentially lead to some patients
experiencing psychological reactions to stress, such as
anxiety or fear, resulting in increased blood pressure11.

The intensity of the movement may contribute
because the energy used during high intensity
movements is greater than that used during lowintensity movements3,4. Shoulder flexion is a lowintensity activity that did not particularly increase posttest systolic blood pressure compared with pretest
values, in contrast walking, which involves more
motor activity than the other movements showed the
greatest systolic blood pressure variation5.

In normal the maximum rise in systolic blood
pressure was seen while walking, followed by
standing and bridging and the least in shoulder and
hip flexion (P value<0.05). Maximum influence on
diastolic blood pressure in normal was caused by
walking followed by standing. No significant change
was brought about by shoulder and hip flexion and
bridging. (P value >0.05).

Difficulty of the movements may also contribute
to elevation of systolic blood pressure. The effort and
strength required to perform more difficult
movements of similar intensity is larger than for easier
movements and might explain why systolic blood
pressure variation during more difficult movement
was higher than those during easier movements6,7.For
example, bridging activity uses the body’s long
muscles which are relatively stronger than short

In hypertensive subacute stroke patients the
maximum rise in systolic blood pressure was seen
while walking. Standing was more significant than
bridging which was more significant than shoulder
and hip flexion.( P value< 0.05). Maximum influence
on diastolic blood pressure in stroke patients was
caused while walking followed by standing. No
significant change is brought about by shoulder and
hip flexion and bridging.(P>0.05)

Table 1:

Systolic Blood Pressure Variability

SYSTOLIC

Shoulder flexion

Hip flexion

Bridging

Standing

Walking

NORMALS

119.73 ± 6.307

120.27 ± 6.871

121.53 ± 6.875

123.13 ± 6.791

126.00 ± 6.698

STROKE

132.27 ± 8.689

133.73 ± 9.308

136.13 ± 9.054

137.93 ± 9.475

140.73 ± 9.543
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Table 2:
DIASTOLIC

Diastolic Blood Pressure Variability

Shoulder flexion

Hip flexion

Bridging

Standing

Walking

NORMALS

79.533 ± 5.383

79.533 ± 5.383

81.067 ± 5.161

82.200 ± 5.060

84.533 ± 5.167

STROKE

89.333 ± 6.779

90.067 ± 7.304

92.333 ± 7.188

94.600 ± 7.169

96.867 ± 7.405

CONCLUSION
Systolic blood pressure was found to be increased
in hypertensive subacute stroke patients specially
while walking, compared to shoulder and hip flexion.
Therefore therapists should be careful in giving graded
exercises to these patients to prevent excessive rise in
blood pressure resulting in its recurrence. There was
minimal change seen in the diastolic blood pressure
while performing these activities.
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ABSTRACT
Purpose of the study: Changes in postural alignment and other mechanisms are commonly noticed
with ageing. These changes results in loss of balance in elderly. Diabetes is also associated with
imbalance. Very few studies examine various sources of impairment that causes loss of balance in
elderly with and without diabetes. There seems to be a lack of evidence about the sources of
impairment. Balance evaluation systems test (BESTest) is an evaluation tool to assess variety of balance
impairment sources. Hence, the following study is undertaken to compare balance in elderly with
and without diabetes using BESTest.
Method: A comparative study was undertaken. 94 subjects were selected based on the screening for
inclusion and exclusion criteria. Group 1 consisted of 47 subjects with diabetes and group 2 consisted
of 47 non diabetic subjects. Next, the balance was assessed using BESTest.
Results: Independent T-Test was used to compare the Difference in balance between elderly subjects
with and without diabetes and showed a significant difference in the balance on the total score of
BESTest(<0.001) and in 4 domains i.e. biomechanical constraints, reactive postural reactions, sensory
orientation(<0.001) and dynamic stability in gait(<0.005). There was no significant difference in stability
limits and transitions/anticipatory postural reactions sections of BESTest between 2 groups.
Conclusion: The study concluded that diabetic individuals perform differently on BESTest compared
to non-diabetic and their balance is more affected compared to non-diabetics. It was found that out
of the six domains of BESTest, four domains which includes biomechanical constraints, reactive
postural responses, sensory orientation and stability in gait were affected which could result in a risk
of falls.
Keywords: Balance, Elderly, Balance Evaluation Systems Test (BESTest), Diabetes

INTRODUCTION
“Ageing in humans refers to a multidimensional
process of physical, psychological, and social
change.” 1Ageing is a physiological and dynamic
process, where changes in ability of homeostatic
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adaptation occur and thereby eliminate some of the
stages of postural control leading to an increased
instability.2
The population of older adults is increasing and
awareness of the impact of falls and falls related
injuries is also increasing. In elderly, as a part of ageing
process there will be degenerative changes in various
systems including the neuromuscular system which
is majorly involved in maintaining balance.3
Balance control is not considered as an isolated
system. The ability to maintain balance is complex
motor task which involves different systems such as
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biomechanical, reactive postural responses,
anticipatory postural adjustment, sensory integration
and constraints on dynamic balance during gait and
any of these systems can impair balance.4
The biomechanical constraints are one of the most
important aspects responsible for postural control.
These constraints are quality and size of base of
support (BOS). The limitations in the feet such as ankle
muscle weakness, limited range, pain or poor motor
control of feet and postural malalignment can impair
the ability of elderly persons to use compensatory steps
or ankle strategy to maintain balance.4
Constraints of anticipatory postural reactions prior
to voluntary movements require an active movement
of body’s centre of mass (COM) in anticipation of
transitions from one body posture to another. Any
lesion or degeneration of basal ganglia and brainstem
areas result in imbalance while standing.4
Reactive postural responses are also one of the most
important constraints to maintain balance.
Compensatory and in place stepping responses are the
reactive postural responses to an external perturbation.
Constraints on short, medium and long proprioceptive
feedback loops are responsible for reactive postural
responses to slips, trips and pushes include late
responses in conditions such as sensory neuropathy.5
Another important aspect of postural control is
sensory orientation which involves Somatosensory,
visual and vestibular inputs. Individuals need to reweight relative dependence on each to sense as they
change sensory environment. Somatosensory system
among all three systems is the most important
contributor of feedback for postural control. Healthy
individuals rely 70% on somatosensory information
to maintain balance. Individuals with somatosensory
loss have limited ability to re-weight postural sensory
dependence and have increased risk of falling.4
The dynamic balance during gait and transition
requires complex control of a moving COM. Forward
dynamic balance comes from placing the swing limb
under the falling COM. Older people are prone to have
imbalance due to impaired coordination between
spinal locomotor and brainstem postural sensorimotor
programs when COM must be caught by moving BOS.
In elderly individual gait speed is considered affected
due to balance impairment. Thus, in elderly dynamic
balance can be impaired despite of good static balance.4
“Type 2 Diabetes also known as Non-Insulindependent Diabetes Mellitus(NIDDM) is a metabolic
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disorder that is characterized by high blood
glucose resulting from insulin resistance leading to
development of associated diseases or complications
such as retinopathy, nephropathy, peripheral
neuropathy, loss of joint mobility and muscle
strength.” These complications may cause damage to
balance maintenance systems resulting in functional
limitations, poor lower limb functions and falls.2
Ageing associated with diabetes mellitus progressively
leads to further risk of falls.6
Various studies have compared balance in elderly
with and without diabetes using scales like berg
balance scale(BBS), timed up and go test(TUG), balance
screening tool (BST)and concluded that balance is more
affected in elderly with diabetics and diabetes mellitus
is an independent fall risk factor among elderly.2
Despite the conclusion that elderly with diabetes
has more balance impairment compared to nondiabetics, studies have not explored the sources of
impairment that contribute to balance impairment.
Various studies concluded that TUG, BST and BBS
provide screening of balance in elderly, but they do
not offer details regarding source of impairment and
recommended that there remains a need of a valid and
reliable functional balance test that appropriately
measures balance and help in finding source of
impairment in community dwelling older individuals.7
Rose D. et al concluded that BBS has limited
dynamic balance assessment that do not provide a
great enough challenge to older adults who live
independently.8Newton R. et al reported that despite
of good reliability and validity, the presence of ceiling
effect limits the use of scale to detect balance
impairments in community dwelling older adults.9
TUG is also limited balance measurement scale and
addresses dynamic balance and yields a narrower
assessment of balance in older adults.10
Since there are no scales that determine sources of
impairment and cannot assess both static and dynamic
balance in individual BESTest was developed by Fay
Horak to help physical therapist identify the
underlying sources of impairment responsible for poor
balance in individuals.5
The BESTest aims at 6 various balance control
systems like “biomechanical constraints, stability
limits, transitions and anticipatory postural, reactive
postural responses, sensory constraints, dynamic
stability during gait” so that specific physiotherapeutic
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approaches can be designed for different balance
deficits. The BESTest is easy to learn, administer and a
cost effective scale.5 BESTest can help in identifying
the various sources of balance impairments in elderly
with and without diabetes. Specific physiotherapeutic
treatment strategies can be designed based on source
of impairment involved for imbalance in elderly with
and without diabetes.
Hence, the following study is undertaken to
compare balance in elderly with and without diabetes
using BESTest and to understand the possible sources
of impairment that affects balance.
MATERIALS & METHOD
In this comparative study, after taking ethical
clearance, convenient sample of 94 subjects (47 in each
group) between the age group of 55-75 years with and
without diabetes group based on their history and
recent reports were taken from different old age homes
and from the community in the city of Bangalore.
Diabetics were asked for duration of onset in years.
Elderly males and females (aged 55-75 years) without
diabetes and with diabetes who had type-2 diabetes
and self ambulatory without walking aids and Activity
specific balance confidence scale score d” 67.11 were
included in the study. Subjects who were Wheel chair
or bedridden and subjects with amputation, diabetic

ulcer/ visual impairment, any injury to foot or fracture
of lower limb, prior ankle surgery and other
neurological problems like Stroke, Parkinsonism were
excluded from study. Study was explained to each
subject and an informed consent was obtained from
the subjects. BESTest was explained to each individual
prior to administration. Materials Used were ABC
scale, BESTest, Stop watch, Measuring tool for
functional reach test,60cm × 60cm block of medium
density foam, 10Úincline ramp ( 2×2 ft), Stair step,
Obstacles, 2.5kg weight for rapid arm raise, Firm chair
with arms, Measuring tape. Next, the balance was
assessed using BESTest in all subjects. Subjects were
asked to perform 36 items divided into 6 subsections
of BESTest. The readings were taken by the researcher
on a 0-2 point scale based on their performance for
both groups and scores had been calculated using the
formula given in the scale. Rest was given to all subjects
for 5 minutes during the test in order to prevent fatigue.
Time taken for administration of scale on each subject
was 20 minutes.
Statistical Analysis
For the parametric data, Independent T-Test (twotailed) was used to compare the Difference in balance
between elderly subjects with and without diabetes
by using statistical software SPSS 16.0.

FINDINGS
Table 1: Results of independent t test of bestest values between both groups
Independent T test for equality
of means

Age

t value

P value Sig (2 – tailed)

.725

.470

Biomechanical constraints(BC)

-5.066

.001

Stability Limits(SL)

-.438

.663

Transitions

-.822

.413

Reactive Postural Responses(RPR)

-7.595

.001

Sensory Orientation(SO)

-6.645

.001

Stability in Gait

-2.869

.005

Total

-5.179

.001

With the current study, the results showed
•
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There was a significant difference in the balance
on the total score (<0.001), biomechanical
constraints, reactive postural reactions, sensory
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orientation and dynamic stability in gait sections
of BESTest in diabetic subjects compared to non
diabetics.
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•

There was no significant difference in stability
limits and transitions/anticipatory postural
reactions sections of BESTest in diabetic group
compared to non diabetic group.
DISCUSSION

Reduced mobility in old age due to various reasons
leads to muscle weakness, joint stiffness and thereby
causes disability, pain, falls, loss of independence and
frailty etc. Ageing process leads to changes in
alignment of posture.
The results of the current study showed that there
was a significant difference (<0.01) in scores of BESTest
between elderly with and without diabetes. Balance
in diabetic elderly is more affected compared to nondiabetic elderly. In the current study it was assumed
that diabetes can be independent factor that can cause
increased postural imbalance and increased risk of falls
in elderly compared to age matched elderly without
diabetes. This could indicate that diabetes can be
considered as an independent risk factor leading to
imbalance. This finding is supported by Muerer et al
who concluded that there is a strong association
between diabetes mellitus and increased risk of falls
and mentioned that diabetes mellitus is an
independent risk factor resulting in loss of balance and
falls in elderly.6
Significant change in section of biomechanical
constraints on BESTest can be attributed to the fact that
ankle movements are impaired more in diabetic
individuals resulting due to reduction in distal muscle
strength, foot abnormalities such as hammer and claw
toes and intrinsic foot muscle atrophy. These changes
results in limited joint mobility leading to
malalignment of joint and resultant loss of balance.
This result was supported by a study done by Carine
et al (2004) who had been examined relationship
between foot deformities and muscle weakness in
diabetic and non-diabetic men and concluded that
there was increased muscle weakness and atrophy of
intrinsic foot muscle causing imbalance between
extensors and flexors of toes and foot leading to
deformities such as hammer toes and claw toes that
results in loss of balance.12
Another finding of significant reactive postural
responses could be due to somatosensory feedback and
ankle muscle strength as they are necessary to maintain
these reactions. In diabetics, due to muscle weakness
and progressive diabetic neuropathy, individual’s
centre of pressure (COP) information is lost causing
altered reactive reactions. Somatosensory inputs and
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COP information are important for correct reactive
postural adjustments.13
The significant change in section of sensory
orientation in diabetic elderly compared to nondiabetics can be explained by mechanism of
neuropathic process that impairs integrity of
mechanoreceptors and joint propioceptors resulting
in decreased sensation. This decreased sensation can
be attributed to sensory loss and instability.14 Ducic et
al found that impairment in ankle sensation has a
strong relation with imbalance.15
Another finding in the current study indicated that
there was a significant change in dynamic stability
during gait in diabetic individuals compared to nondiabetic. This can occur as a result of decreased ankle
mobility, lack of ankle muscle strength reduced ankle
moments and inability to use ankle strategy for
maintenance of balance. Individuals with diabetes may
have limited stride length and velocity during
walking.16Diabetic individuals use hip strategy to
compensate for limited ankle strategy which results
in altered walking pattern.17
The study further observed no significant difference
in the scores of the two groups including stability limits
(SL) and transitions/anticipatory postural reactions.
Both the groups performed equally in these two
sections of BESTest.
Diabetic elderly did not show difference in SL
compared to non-diabetic elderly. A study done by
Elizabeth et al reported that distal muscle groups i.e.
ankle dorsi flexors and plantar flexors are involved
mainly than the proximal musculature i.e. trunk and
hip muscles to maintain SL and balance.18The results
in the current study in the SL can be attributed to the
components of the BESTest which involves the
assessment of both distal and proximal muscles.
The transitions and anticipatory postural responses
did not show significant change between both groups.
Anticipatory reactions are of central origin and occur
as a result of interaction of basal ganglia, brainstem
and supplementary motor areas of brain. Peripheral
mechanisms may not be involved in generating these
reactions. These reactions do not alter in presence of
diabetes and loss of sensation .Robert F.et al mentioned
that these reactions can be generated in absence of
peripheral inputs and cuteneous and proprioceptive
feedbacks are not necessary to generate this reactions.19
This study was limited by Small sample size,
Diabetic individuals were included based on the
history and recent reports, and diagnostic procedure
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was not administered. In future scope, BESTest can be
used as falls predictor and to correlate with different
physiological measures in diabetes.
CONCLUSION
Tthe study concluded that diabetic individuals
perform differently on BESTest compared to nondiabetic and their balance is more affected. It was
found that out of the six domains of BESTest, four
domains which includes biomechanical constraints,
reactive postural responses, sensory orientation and
stability in gait were affected which could result in a
risk of falls.
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ABSTRACT
Objective: The purpose of this study was to provide clinicians with descriptive data on the isokinetic
strength of knee extensor and flexor muscles in asymptomatic females of various age groups i.e.,
measurement of functional H: Q strength ratio during knee extension representing peak eccentric
hamstring to peak concentric quadriceps torque ratio (Hecc: Qcon), functional H: Q strength ratio
during knee flexion representing peak concentric hamstring to peak eccentric quadriceps torque
ratio (Hcon: Qecc) and also to check whether age has a significant effect on H: Q strength ratio or not.
Design and Setting: A normative research design was incorporated to measure the functional H: Q
strength ratio at slow angular velocity of 60deg/sec during knee flexion and extension. The
measurement was carried out on Biodex isokinetic dynamometer (Biodex multi-joint system 4 pro).
Subjects: A total of 120 asymptomatic female subjects participated in the study. Subjects were assigned
to the four groups on the basis of their age. The mean age and weight of subjects in group1 (21-30
years) was 23.23±1.22 and 55.36±6.10, in group2 (31-40 years) was 34.90±3.22 and 58.96±8.87, in
group3 (41-50 years) was 45.40±2.60 and 65.53±8.83, and in group4 (51-60 years) was 55.13±3.32 and
65.05±8.11 respectively.
Measurement of functional H: Q ratio: The testing was carried out at slow angular velocity of 60deg/
sec in sitting position. Subjects performed 3 maximal contractions for both knee flexion and extension
movement. Peak torque values recorded and functional H: Q ratio obtained [Both H (con): Q (ecc) &
H(ecc):Q(con)].
Results: The statistical analysis of the data showed that the mean functional H: Q strength ratios
during knee extension and flexion in group1 were 1.26±0.71 and 0.81±0.18, in group2 were 2.02±1.30
and 0.71±0.25, in group3 were 1.81±1.56 and 0.81±0.22, and in group4 were 2.10±1.32 and 0.82±0.22
respectively. The results also showed a p-value of 0.052 and 0.37 between groups during extension
and flexion respectively.
Conclusion: The information provided by the study is useful to the clinicians who have a considerable
contact with the female patients of different age groups. The study provided a normative data of
functional H: Q strength ratio in females during knee flexion and extension at a speed of 60deg/sec.
The study also concluded that there is no significant age effect on functional H: Q strength ratio in
females.
Keywords: Functional H: Q ratio [Hecc: Qcon(knee extension) & Hcon: Qecc(knee flexion)]

INTRODUCTION
Over the last 15 years, the use of isokinetic exercise
devices has steadily increased. Such devices have been
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used in the rehabilitation and assessment of
musculoskeletal injuries. Although an isokinetic
assessment can be made for any major muscle group
in the body, the knee is probably the most commonly
tested joint. 1
Isokinetic strength ratios of the hamstrings (H) and
quadriceps (Q) muscle groups, and their implication
in muscle imbalance, have been investigated for more
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than three decades. The conventional concentric H/Q
ratio with its normative value of 0.6 has been at the
forefront of the discussion. The most frequently
reported strength ratio of the muscles of the knee has
been the concentric hamstring-quadriceps ratio
(Hcon/Qcon). Steindler (1955) advanced the
generalisation that absolute knee extension muscle
force should exceed knee flexion force by a magnitude
of 3:2 i.e. Hcon/Qcon of 0.66. Values ranging from 0.430.90 for this knee flexor-extensor ratio have been
reported.
During leg extension the quadriceps contract
concentrically (Qcon) and the hamstrings contract
eccentrically (Hecc). Conversely, the hamstrings
contract concentrically (Hcon) and the quadriceps
eccentrically (Qecc) during leg flexion. Therefore, in
order to accurately assess the balancing nature of the
hamstrings about the knee joint the hamstringquadriceps ratio should be described either as a Hecc/
Qcon ratio representing knee extension, or an Hcon/
Qecc ratio representing knee flexion.2
Isokinetic testing can be used to evaluate
quadriceps and hamstrings muscle strength, providing
a determination of the magnitude of torque generated,
and subsequently, the hamstrings to quadriceps (H:
Q) strength ratio. The H: Q ratio has been used to
examine the similarity between hamstrings and
quadriceps moment-velocity patterns and to assess
knee functional ability and muscle balance. It has been
suggested that a highly developed quadriceps muscle
contributes to decreased antagonist hamstrings co
activation, thereby increasing susceptibility to anterior
cruciate ligament (ACL) injury.3
Hamstring muscle activation aids in stabilization
of the knee joint. A muscular strength imbalancewhether caused by weak hamstrings or by strong
quadriceps—thereby hinders stabilization of the knee
joint, requiring the ACL to play a larger role in knee
stabilization. Female athletes are 2 to 8 times more
likely to tear the ACL than male athletes.4
The muscular torque exerted during isokinetic
testing decreases with increasing angular velocity of
movement. This decline in torque output has been
attributed to different neurological activation patterns
of motor units at different velocities. 5
Assessment of muscle strength is a vital component
of diagnosing and treating patients in which muscle
weakness is present. Isokinetic devices have been
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extensively used for the assessment and, evaluation
of muscle function rehabilitation, training and
assessments of muscle strength and injury.6
For our study we decided to use the functional H:
Q ratios since they are more effective in identifying
where strength discrepancies exist.7When assessing the
results of an isokinetic test, the involved knee is
compared with the uninvolved knee. Therefore,
normative isokinetic strength data on knee
musculature are needed. The purpose of this study was
to provide clinicians with descriptive data on the
isokinetic strength of knee extensor and flexor muscles
in females of various age groups.1, 8
MATERIALS AND METHOD
A total of 120 asymptomatic female subjects
participated in the study. Subjects were assigned to
the four groups on the basis of their age. The mean
age and weight of subjects in group1 (21-30 years) was
23.23±1.22 and 55.36±6.10, in group2 (31-40 years) was
34.90±3.22 and 58.96±8.87, in group3 (41-50 years) was
45.40±2.60 and 65.53±8.83, and in group4 (51-60 years)
was 55.13±3.32 and 65.05±8.11 respectively. . The limb
dominance was obtained by asking the subject about
the preferred kicking leg. A complete musculoskeletal
examination of the subjects was performed. Testing
was carried out on Biodex isokinetic dynamometer
multi-joint system4 pro at an angular velocity of
60deg/sec.
The subjects were tested in the seated position and
subjects were properly stabilised on the dynamometer
seat. Mode, speed, number of contractions was selected
in Biodex isokinetic dynamometer.
Suitable period of time was provided to the subjects
to familiarize themselves with the machine. The testing
sequence was three repetitions at 60°/ sec for each
flexion and extension movement, separated by a 30second or 1 minute rest interval. The order of muscle
testing (Hams or Quads) was randomized to eliminate
any learning effect. The verbal encouragement is given
throughout the testing procedure to facilitate a
maximum performance by each subject.
Subjects were instructed to apply maximum force
during flexion and extension movement, and
performed 3 maximal contractions in each mode. The
peak torque of both concentric and eccentric
contractions during knee flexions and extension were
recorded. The functional H: Q ratio during knee
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extension was obtained by dividing the peak eccentric
hamstring torque to peak concentric quadriceps
torque. Likewise functional H: Q ratio in flexion is
obtained by dividing the peak concentric hamstring
torque to peak eccentric quadriceps torque.
Statistics
One way ANOVA was used to obtain the mean
values of age, weight, and functional H: Q strength
ratio during knee flexion and extension in various
female age groups. The data analysis was also done to
check whether age has an impact on the H: Q strength
ratio. Between group comparisons were made by Post
Hoc tests (Bonferroni).

RESULTS
The statistical analysis of the data showed that the
mean functional H: Q strength ratios during knee
extension and flexion in group1 were 1.26±0.71 and
0.81±0.18, in group2 were 2.02±1.30 and 0.71±0.25, in
group3 were 1.81±1.56 and 0.81±0.22, and in group4
were 2.10±1.32 and 0.82±0.22 respectively. The results
also showed a p-value of 0.052 and 0.37 between
groups during extension and flexion respectively.
The results also showed that there is no significant
difference of H: Q strength ratio both during knee
extension and flexion statistically. Normative values
of functional Hecc: Qcon strength ratios during knee
extension are described in table no. 1.

Table 1:
Group

N

Mean± SD

1

30

1.26±0.71

One way ANOVA

2

30

2.02±1.30

1vs3 p-0.59

3

30

1.81±1.56

1vs4 p-0.07

4

30

2.10±1.32

2vs3 p-1.00

Total

120

1.80±1.29

2vs4 p-1.00

F value-

2.65 P value- 0.052

Post Hoc
1vs2 p- 0.13

3vs4 p-1.00
The normative values of functional Hcon: Qecc strength ratios during knee flexion are described in table no. 2.

Table 2:
Group

N

Mean± SD

One way ANOVA

1

30

0.81±0.18

F value- 1.05 P value- 0.37

Post Hoc
1vs2 p- 1.00

2

30

0.71±0.25

1vs3 p-1.00

3

30

0.81±0.22

1vs4 p-1.00

4

30

0.82±0.22

2vs3 p-0.91

Total

120

0.79±0.22

2vs4 p-0.75
3vs4 p-1.00

DISCUSSION
The results of the study are contradictory to many
previous studies in the literature as the study showed
slightly higher mean values of functional H: Q ratios
during knee extension in all age groups. Hamstring:
Quadriceps ratio was studied by Hannah Mich in
may15, 2011 who described that the normal hamstring
to quadriceps strength ratio is between 50 and 80
percent (i.e., 0.5-0.8), according to a 2001 “Journal of
Athletic Training” article. This means the hamstrings
are usually weaker than quadriceps. The strength
imbalance between hamstrings and quadriceps is
partly due to quads being larger and used more
frequently during daily activities.9 An another study
by Lyons, Meghan Eileen (2006) titled as “isokinetic
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Hamstring: Quadriceps Strength ratio in males and
females: Implication of ACL injury” showed that in
females with mean age of 21.7±1.2, the mean H: Q
strength ratio was 0.80 and 0.77 during knee extension
and flexion respectively at angular velocity of 60deg/
sec.10 Donne and Luckwill (1996) reported an average
Hecc: Qcon strength ratio equal to 0.63±0.07
throughout the ROM of knee extension.11
The possible reason of why various female age
groups showed higher values of functional H: Q
strength ratio during knee extension could be due to
the presence of quadriceps dominant muscle weakness
in female population which altered the functional H:
Q ratio to higher values. Age-associated losses of
skeletal muscle mass and strength have received
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considerable attention in the literature over the past
two decades. This decline in skeletal muscle mass, or
sarcopenia, is considered a major contributing factor
to the loss of functional independence and frailty
present in many older individuals.
Overall, strength appears to peak between 25 and
35 years of age, is maintained or slightly lower between
40 and 59 years of age and then declines by 12-14%
per decade after 50 years of age. Aging is associated
with significant decreases in strength in men and
women and, while women may show somewhat
earlier losses in strength, the overall reductions are
reasonably similar. Decline in the quantity and perhaps
quality of muscle mass is the most important
contributing factor to age-related reductions in
strength.12
The female population with higher values of
functional H: Q strength ratios during knee extension
are rather benefited in way because the risk of ACL
injury will be highly minimised in such population.
William R. Holcomb et al in their study “effect of
hamstring-emphasized resistance training on
hamstring: quadriceps strength ratio concluded that
the mean functional ratio increased from 0.96±0.09 in
pre-test to 1.08 ±0.11 in post-test. These results suggest
that 6 weeks of strength training that emphasizes
hamstrings is sufficient to significantly increase the
functional ratio. The functional ratio after training
exceeded 1.0, which is specifically recommended for
prevention of ACL injuries.13 In another study by
Rosalind Coombs and Gerard Garbutt (2002) on
“development in the use of the hamstring/quadriceps
ratio for the assessment of muscle balance described
that Hecc/Qcon ratio e”1.0, which is labelled the point
of equality, indicate that the eccentrically acting
hamstrings have the ability to fully brake the action of
the concentrically contracting quadriceps during knee
extension. This would help to reduce anterior tibial
translation on the femur and prevent hyperextension
of knee, therefore minimizing the risk of ACL injury.14
However, on the other hand, higher values of H:
Q strength ratios suggest a quadriceps dominant
muscle weakness making the knee more predisposed
to the OA. Neil A. Segal et al in their study “Quadriceps
strength and risk of knee OA” described that among
lower limb muscles, the quadriceps muscle is a
primary contributor to knee joint stability. Weak
quadriceps muscles may fatigue easily, leading to poor
neuromuscular control that could allow pathological
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movement at the joint. Weakness may also reduce
shock absorption, leading to abnormal loading of the
knee joint. Evidence from the medical literature
suggests that quadriceps weakness may be a
potentially modifiable risk factor for incident
symptomatic and progressive knee osteoarthritis;
although it’s relative significance seems to be a function
of patient gender and mal alignment.15
The results also showed that there is no significant
effect of age on H: Q strength ratio between various
groups of asymptomatic females during knee
extension and flexion, with a P-value of 0.05 and 0.37
respectively. The reason for this could be that the
individual muscle strength values (concentric or
eccentric) of hamstring or quadriceps were not taken
into consideration. Therefore whatever might have
been the strength disparities between the reciprocal
muscle groups, these differences in strength are highly
minimized when “strength ratios” were taken into
consideration. Hannah Mich (May 15, 2011) described
that age does not appear to impact the hamstring to
quadriceps ratio; instead strength decreases equally
in both muscle groups with aging.16 The result of the
study statistically reveals that there is no significant
difference in H: Q strength ratio either in knee flexion
or extension in various age groups of asymptomatic
females. These values are in line with those reported
in the literature. A another study carried out by
Jaiyesimi et al (2005) to investigate how age and gender
influence hamstring-quadriceps (knee flexor-extensor)
muscle strength ratio in a Nigerian urban population.
It was concluded that age has no effect on hamstring/
quadriceps strength ratio, whether in female or male
individuals.17
CONCLUSION
The study demonstrated the following results
1. Normative values of functional H: Q strength ratio
in various age groups of asymptomatic females
during knee flexion and extension at a speed of
60deg/sec.
2. No significant age effect on Hecc: Qcon strength
ratio in various female age groups during knee
extension.
3. No significant age effect on Hcon: Qecc strength
ratio in various female age groups during knee
flexion.
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ABSTRACT
Study Design: Methodological design.
Objectives: To translate and cross-culturally adapt and validate the Hindi version of "Self-Efficacy
in Wheeled Mobility (SEWM)" scale in wheelchair users with Spinal Cord Injury.
Method: The study was carried out in two phases: the first was translation into Hindi and cultural
adaptation of the questionnaire using standardized guidelines of Beaton et al (2000), the second was
estimation of content validity of translated Hindi version of SEWM using both qualitative and
quantitative methods.
Results: The Hindi translated version of the scale was approved by all the translators, expert panel
members, wheelchair users with Spinal Cord Injury and by the developer of the Original English
version of SEWM. Content validation estimation resulted with retention of all the items of the
questionnaire.
Conclusion: The results of this study indicate that the Hindi version of SEWM is a valid tool for
assessing self-efficacy in Hindi speaking wheelchair users with Spinal cord injury.
Keywords: Self-Efficacy, Wheelchair, Mobility, Spinal Cord Injury, Translation and Cross-Cultural
Adaptation, Content Validity

INTRODUCTION
Spinal cord injury (SCI) is an interruption of the
neural pathways in the spinal canal that disrupts
nervous transmission throughout the body, affecting
a person’s motor movement and sensory abilities.(1)
Rehabilitation interventions following SCI require
major adaptations in physical capacity, and the
development of skills and functional behaviour. An
important change that many subjects with SCI (80%)
encounter in early rehabilitation is the state of mobility,
which is transition from being a walking individual
to a manual wheelchair user. They remain dependent
on a wheelchair for the rest of their lives. (2) As
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wheelchair skills and manual wheeled mobility (WM)
can make the difference between dependence and
independence in daily life for people with SCI,
acquiring these skills has to be considered as an
important part of SCI rehabilitation.(3)
Wheelchair Mobility is a physical activity that may
possibly affect participation, and perceived selfefficacy is a meaningful personal factor” that
determines physical activity behaviour. (3-5)
Perceived Self-efficacy refers to ‘‘beliefs in one’s
capabilities to organize and execute the courses of
action required to produce given attainments’’.(6)
Increased self-efficacy in wheelchair skill performance
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may encourage wheelchair users with SCI to approach,
persist, and persevere at executing wheelchair-related
tasks that were previously avoided. In contrast,
wheelchair users with low perceived self-efficacy in
wheelchair skill performance may become inactive
when facing daily physical challenges; evidently,
perceived self-efficacy ultimately may affect changes
in wheelchair skill performance over time.(6)
To encourage or to promote more physical
participation in the wheelchair users, the concept of
self-efficacy is needed to assess.(7)

tongue was Hindi. Two independent forward
translations were produced with a written report of
the translations.
Step two: Synthesis of the translations.
Both the translators and the record observers
(researchers) synthesised the results of the translations,
working from the original questionnaire and the two
forward translations (T1, T2). A synthesis of these
translations was conducted producing one common
translation T12.

“Self-Efficacy in Wheeled Mobility Scale” (SEWM),
a clinimetrically reliable and valid scale was developed
for assessing perceived self-efficacy in manual wheeled
mobility by Osnat fliess- Douer et al in 2011.(3) This
scale measures self-efficacy perception in wheelchair
skills performance of individuals with SCI, and thus
may be a predictor for actual wheelchair mobility
performance, and may be used comprehensibly to
actual performance-based wheelchair mobility
evaluation. (6)

Step three: Back translations

To increase the applicability and the usability of
SEWM, it is needed to be cross-culturally adapted and
validated. As Hindi is the national language and also
the majority of people, particularly in Delhi (the capital
of the country) speak Hindi, a Hindi version of SEWM
is needed to be translated and validated. (8-9)

Step four: Expert committee review:

Therefore, the purpose of this study is to translate
and cross-culturally adapt the existing self-efficacy
measure, i.e., (SEWM) to Hindi language and to
determine its content validity so as to make it available
to Hindi speaking subjects with spinal cord injury.
METHOD
The study was carried out in two phases: the first
phase was translation into Hindi and cultural
adaptation of the questionnaire: second phase was
estimation of the content validity of the Hindi version
of SEWM.
Phase one: Translation and Cultural Adaptation
For the translation the researchers used the
guidelines of the American Association of Orthopedic
Surgeons (AAOS)(10) that is Cross-Cultural Adaptation
of Self-Report Measures by Beaton et.al.
Step one: Forward translation
In this step, the original English version of SEWM
was translated into the target language that is Hindi
by two bilingual translators (T1, T2) whose mother
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During this step, the final synthesised version T12
was back translated into the original language. The
two back-translations had to be done by two persons
with the source language English as their mother
tongue. The two back translations were compared with
the original scale by the researchers of the study. The
inconsistencies and discrepancies in the words and
concepts across both the back translations were
analysed.

The committee was formed as per the guidelines
to achieve the cross-cultural equivalence which
consisted of all the four translators involved in this
study (two forward translators-T1, T2 and two back
translators- BT1, BT2), a health professional, a language
professional and a methodologist. Expert committee’s
role was to consolidate all the versions of the
questionnaire and develop a pre-final version of the
questionnaire for field testing. Decision was needed
to be made to achieve equivalence between the source
(English) and the target version (Hindi) in the
following four areas (10) : Semantic Equivalence,
Idiomatic Equivalence, Experiential Equivalence, and
Conceptual Equivalence. By considering all the
recommendations suggested by the panel members, a
final consensus was reached, which helped in
formulation of the pre-final version.
Step five: Test of the pre-final version
The final stage of adaptation process was the pretest comprising field testing of the new questionnaire
(the pre-final version of the questionnaire Field testing
was done in 30 persons fulfilling the inclusion criteria.
i.e. SCI (traumatic), paraplegics (T4 level or
below), (3) SCI categorized as A, B, C or D on the
American Spinal Injury Association impairment scale
(ASIA), must be medically stable, 18-75 years,(3) have
their own wheelchair, Using manual wheelchair for
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at least 2 years, able to read and understand Hindi,
Both genders: Male and Female. Spinal cord injury
subjects in spinal shock state, Subjects diagnosed with
any psychiatric or cognitive impairment, and subjects
using a power wheelchair as their main means of
mobility were excluded.
The subjects were explained about the study
objective and their consent for participation was
obtained, demographic details of each subject were
taken. Each subject was asked to complete the
questionnaire, was interviewed to probe what he or
she thought was meant by each item of the
questionnaire, regarding the understanding of all the
words and the overall opinion about the
questionnaire.(11) This ensured the adapted version
retained its equivalence in an applied situation.
Step six: Submission of documentation to the
developers or coordinating committee for appraisal of
adaptation process
This step was carried out as a means for the original
developers to verify that the recommended stages were
followed, and the reports seem to be reflecting this
process well. At the end, acceptance letter was taken
from the author of the original scale.
Phase two: Estimation of Content Validity of the
translated Hindi version.
The content validation was done as per the
guidelines given by McKenzie and Lawshe.(12,13) The
selection of panel of experts is the initial step in
establishing the content validity. During this step, 10
experts were selected, of which six were professionals
including two psychologists, three occupational
therapists, one wheelchair skill trainer, and four were
wheelchair users with spinal cord injury.
1. Qualitative
components

reviews

on

questionnaire

The process was begun by providing the experts a
copy of translated Hindi questionnaire and a set
of questions which the experts had to answer in
order to provide feedback on the overall
questionnaire including the title, directions,
content areas, and items of the questionnaire, need
for revision of items, addition and/or deletion of
items and any additional suggestions.(12)
2. Quantitative
components

reviews

on

questionnaire

given by C. H. Lawshe for the quantitative
approach to content validity.(13) All the members
of the expert panel were asked to rate the
appropriateness of each item of 10 itemed
questionnaire by stating on the coding, if each item
was:
•

Essential – 1

•

Useful but not essential – 2

•

Not necessary – 3

After receiving each expert’s ratings, the Content
Validity Ratio was calculated by applying the formula
developed by C.H.Lawshe(13) and then compared to the
levels required for statistical significance. A minimum
CVR value of 0.62 was necessary for statistical
significance at p d” 0.05 based on 10 panelists.(13)
RESULT
The result of the translation procedure provided
us with the finalized version of the translation
procedure provided us with the Hindi version of the
SEWM i.e. “wheelchair chalane main swa-khsamata
ka mandand” (Self-Efficacy in Wheeled Mobility
Scale). This was approved by all the translators, expert
panel members, wheelchair users with spinal cord
injury and by the developer of the original version of
SEWM scale. The result of content validity suggested
to modify the title of the scale into “wheelchair chalane
main swa-khsamata ka mapak” (Self-Efficacy in
Wheeled Mobility Scale) with few other modifications
in the scale like removing “Team/club”, adding a
column of remarks and a few grammatical errors in
some items. In the quantitative phase, at 95%
confidence interval, all items had minimum CVR value
of 0.62, thus all items were retained.(13)
S.NO.

Item number

CVR Value

1

1

1

2

2

1

3

3

1

4

4

0.8

5

5

1

6

6

1

7

7

1

8

8

0.8

9

9

1

10

10

0.8

This step was carried out as per the guidelines
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DISCUSSION
Perceived self-efficacy is defined as “beliefs in one’s
capabilities to organize and execute the courses of
action required for producing given attainments”.(6)
Research has shown a high correlation between selfefficacy and behaviour and it has also provided
evidence that self-efficacy is a more consistent
predictor of behavior than other motivational
constructs.(14) Increased self-efficacy in Wheelchair
Mobility (WM) may encourage wheelchair users with
Spinal Cord Injury to approach, persist, and persevere
at WM related tasks that were previously avoided.(6)
“Self-efficacy in Wheeled Mobility” scale measures
how much a person feels self-efficacious about
propelling his/her wheelchair by his own.
The Objective of the presented study was to
translate and cross-culturally adapt the “Self-efficacy
in Wheeled Mobility” scale into Hindi language and
to estimate the content validity in Hindi speaking
wheelchair users with spinal cord injury. Since “SelfEfficacy in wheeled mobility” scale is in English
language, so its usability in Hindi speaking wheelchair
users within spinal cord injury is limited. Hence, the
translation and cross cultural adaptation of the English
scale into a Hindi version would enhance its
application with wider range of wheelchair users with
spinal cord injury. Modifications to the title of the
questionnaire, wording of the items were required to
ensure that the Hindi version of SEWM would be
applicable with Hindi speaking population. With
retention of all the 10 items, it had been ensured that
the Hindi version is content wise valid to assess selfefficacy in Hindi speaking wheelchair users.
Like, the original SEWM scale, the Hindi version
“wheelchair chalane main swa-khsamata ka mapak”
(Self-Efficacy in Wheeled Mobility Scale) instructs
respondents to rate how confident they are with regard
to the performance of WM skills on a 4-point Likert
scale i.e 1 = bilkul bhi satya nahi (Not at all true), 2 =
kabhi-kabhi satya (Rarely True), 3 = lagbhag satya
(Moderately True), 4 = sadaiv satya (Always True).
Consisting of only 10 items, the SEWM is easy to
administer and interpret which is a major strength of
the tool.(3) The remarks, given in remarks column for
each item by the repertoire will be subjectively
analyzed, which can give additional information about
any individual’s aspects which can influence wheeled
mobility skills. The higher the score (maximum score
of 40), more is the self-efficacy of a wheelchair user
and vice versa.
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Thus, this Hindi version of SEWM showed similar
content as in the English version.
Limitations of the study
In current study, no screening was done to exclude
cognitive decline, if present in the subjects i.e. in the
pre-testing phase, but those who were diagnosed with
cognitive impairment were excluded from the study.
The Guidelines for the Process of Cross-Cultural
Adaptation of Self-Report Measures given by Beaton
states that the translated version of outcome measures
should be understood by the equivalent of a 12-yearold (roughly a Grade 6 level of reading), as is the
general recommendation for questionnaires, but the
translated version of SEWM has not been tested with
12-year-old (roughly a Grade 6 level of reading)
subjects. In other words, the understandability of the
scale for a 12-year-old (roughly a Grade 6 level of
reading) has not been determined.
Future recommendations
Future study is needed to determine the scale’s
reliability and other psychometric properties. The
applicability of the scale in wheelchair users with
traumatic quadriplegics, non-traumatic SCI or any
other diagnostic cause can also be determined. A
survey can be done to make sure that the final Hindi
version of the questionnaire would be understood by
the equivalent of a 12-year-old (roughly a Grade 6 level
of reading), so that the translated version can be used
for such educational level (according the translation
guidelines by Beaton).
Conclusion
The Hindi version of “Self-Efficacy in Wheeled
Mobility” scale, i.e. “wheelchair chalane main swakhsamata ka mapak” was found to be cross-culturally
adapted and content wise valid.
Acknowledgement: We are highly indebted to Mrs.
Osnat Douer for her continuous support throughout.
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who were part of the study.
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ABSTRACT
Background: Approximately 2/3rd of women in rural India are exposed to biomass fuel in various
forms. They are at risk of airflow limitation, however literature on prevalence of which in Indian
rural women is limited.
Objective: The present cross sectional study aimed to find the prevalence of airflow limitation in
women exposed to biomass fuel in rural areas of Belgaum district.
Materials and method: A total of 538 women exposed to biomass fuel in six rural areas of Belgaum
district were subjected to handheld spirometry testing for airflow limitation which was defined as a
ratio of forced expiratory volume in one second (FEV1) to forced expiratory volume in six second
(FEV6) less than 0.75.
Results: Of 538 women, 79 women were detected with airflow limitation which accounted to 14.6%.
Out of 79 women, 53 women were chest symptomatic (67.09%) and 26 women were asymptomatic
(32.91%).
Conclusion: Prevalence of airflow limitation in women exposed to biomass fuel in rural areas of
Belgaum district is as high as 14.6%, detected by handheld spirometer. However significant number
of women were asymptomatic at the time of screening, which provides a window of opportunity for
early intervention and prevention of deterioration of airflow limitation in Indian rural women.
Keywords: Airflow limitation, Biomass fuel, Handheld spirometer, Rural women

INTRODUCTION
India largely depends on solid fuels for cooking
energy needs. About 80% of rural homes in India
continue to use biomass fuel like firewood, crop
residue or cow dung as their primary cooking fuel.
This resource is available at almost free of cost, a factor
that explains its high usage rate. Inspite of the health
hazards of the resultant smoke pollution produced by
biomass fuels, the ‘free’ factor appears to override all
other considerations. Many women in rural homes use
closed kitchen for cooking without exhausts that
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increases the impact of the smoking chulha (cooking
stove). This has a significant impact on the respiratory
health of women as they are at increased risk of
developing airflow limitation and subsequently
chronic obstructive pulmonary disease (COPD)1.
COPD is characterized by poorly reversible airflow
obstruction secondary to an abnormal host response
to noxious environmental stimuli like biomass fuel.
Biomass fuel is one of the most important risk factor
for women in rural India. Airflow limitation is a
hallmark of this condition which is currently an
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important cause of mortality in India, and the world.
It is an independent predictor of mortality from
respiratory and cardiovascular causes.2,3 However,
airflow limitation in rural women largely remains
undiagnosed due to lack of availability of diagnostic
tool like spirometer and lack of awareness of the
condition.4 Early detection of airflow limitation is
essential to prevent the continuous deterioration of
lung function.5 As diagnosis of airflow limitation is a
daunting task in rural women, by the time the disease
is brought to clinical attention it is usually in advanced
stage. Many of the patients are misdiagnosed having
bronchial asthma, cardiac illness, allergic illnesses etc.
In recent years handheld spirometers have contributed
enormously in early detection of airflow limitation.
These devices can be portably used as a screening tool
for airflow limitation as they have good sensitivity and
specificity. 6,7,8,9 Hence the present study was
undertaken to find the prevalence of airflow limitation
in rural women exposed to biomass fuel using
handheld spirometer at poor resource setting.
METHODOLOGY
Research setting: Six rural areas of Belgaum district
with population less than 5000.
Population: Women aged 30 and above, exposed to
biomass fuel for >10 years
Study design: A cross sectional study
Study period: Data was collected from November 2013
to March 2014.
Sampling design: Rural areas were selected using
simple random sampling.
Sample size: Total of 538 women were assessed for
airflow obstruction.
Inclusion criteria: 1) Women exposed to biomass fuel
for >10 years, 2) Age of women >30years, 3) Body mass
index (BMI) < 27 kgs/m2 4) Willingness to participate
in the study.
Exclusion criteria: 1) H/o Bronchial Asthma, 2) Other
Obstructive / Restrictive chronic pulmonary diseases,
3) H/o Tuberculosis, 4) H/o Cardiac diseases.
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PROCEDURE
Ethical clearance was obtained from the
Institutional ethical review committee prior to
commencement of the study. A total of 680 women
from six rural areas of Belgaum district were screened
for their suitability for the study. 538 women fulfilled
the inclusion criteria and informed consent was
obtained from all the participants. 142 women were
excluded due to various reasons namely history of past
or present pulmonary tuberculosis, bronchiectasis,
interstitial lung disease, chest wall deformities, history
of smoking and cardiac illnesses. The information of
the same was obtained from detailed history, clinical
examination, chest radiography and medications used
by the women currently or previously. Baseline data
was recorded which included level of education, age,
years of exposure to biomass fuel, BMI and respiratory
symptoms. All women were subjected to spirometry
testing for airflow limitation using handheld
spirometry device (Model 4002, vitalograph, Ennis,
Ireland). Handheld spirometry test was conducted by
two trained residents. A measurement was deemed
to be satisfactory when a beep sound was heard,
indicating that expiration of at least 6 s had been
achieved. Any attempt that did not produce a beep
sound was rejected as unacceptable. At least three
acceptable measurements were recorded for each
subject. Any patient with ratio of FEV1/FEV6 <0.75 was
considered to have possible airflow limitation. 6,7
Outcome Measures: Forced expiratory volume in one
second (FEV1), forced expiratory volume in six second
(FEV6) and ratio of FEV1/FEV6.
RESULTS
Data was computed and analyzed using SPSS
(Statistical package for social sciences) software version
16. For different quantitative parameters mean and SD
were calculated. Results were interpreted in terms of
percentage values. A total of 538 women were assessed
for airflow limitation using FEV1/ FEV6 manoeuvre.
Of these 79 women were detected with airflow
limitation which accounted to 14.6%. Out of 79 women,
53 women were chest symptomatic (67.09%) and 26
women were asymptomatic (32.91%). The values of
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mean age, duration of exposure, age at which the
women were exposed, BMI, mean FEV1, FEV1/FEV6
are shown in Table 1. The chest symptoms included

cough, expectoration, dyspnoea, wheezing and chest
pain.

Table 01: (Demographic profile & Spirometry outcomes)

Mean Age

Women Without
Airflow Limitation
N-459

Women With
Airflow Limitation
and Chest Symptomatic
N-53

Women With Airflow
Limitation And
Asymptomatic
N-26

44+/- 8.24

39+/- 7.29

43+/-6.45

BMI

23+/-3.44

19+/-4.24

19+/-3.63

Duration of exposure

17+/-6.23

20+/-4.12

18+/-3.22

Age at exposure

26+/-8.23

21+/- 6.34

23+/-4.56

% Predicted FEV1

94.24+/- 11

48.35+/-12.24

59.15+/- 6.43

FEV1/FEV6

0.96 +/- 0.14

0.48+/- 0.19

0.58+/-0.16

DISCUSSION
The results of the present study shows that the
prevalence of airflow limitation based on hand held
spirometer in rural women exposed to biomass fuel
was 14.6%. This is the first kind of study that used
handheld spirometer in India. When airflow limitation
was confirmed with conventional spirometry, the
prevalence of airflow limitation in Chinese rural
women was estimated to be 12%. This study was done
in south China comparing prevalence of COPD in
rural and urban non smoking women.10 A significant
association between biomass fuel exposure and
development of COPD in Indian rural women using
conventional spirometry was demonstrated by
Johnson P et al. The prevalence of airflow limitation
was low compared to the present study,11 where they
used a conventional spirometer to detect airflow
limitation in contrast to handheld spirometer used in
the present study. This suggests that handheld
spirometer tends to overestimate the airflow limitation.
This overestimation could be due to higher cut-off
point for FEV1/FEV6 less than 0.75 as compared to
FEV1/FVC less than 0.70 by conventional spirometry.
The handheld spirometer measures FEV1 and FEV6
and is essentially unable to measure forced vital
capacity (FVC). However, FEV6 was taken as surrogate
for FVC as many studies have demonstrated that FEV6
in handheld spirometer is able to reflect quite
accurately the actual value of FVC. 12,13 It is also
interesting to note that performing FEV6 maneuver is
simple as all subjects will not be able to expire forcibly
for more than six seconds in conventional spirometer.
The hand held spirometer is inexpensive, ultra portable
and easy to use as compared to conventional
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spirometer. In poor resource settings of rural areas
where spirometers are not available, these devices
could be used as case finding tool for airflow limitation
. Hand held spirometer has good specificity and
sensitivity,6-8 hence the present study used the same
as a screening tool for detecting airflow limitation.
The high prevalence of airflow limitation in the
present study was could also be due to extensive use
of biomass fuel with non ventilated small kitchens
which are common in the remote parts of Indian
villages. Other factors that could contribute to the early
development of airflow limitation and enhanced
prevalence could be age at which the exposure to
biomass fuel occurred and duration of exposure.14 In
the present study women with airflow limitation who
were chest symptomatic had prolonged exposure of
more than 15 years and exposure started early in life
as cooking is main household work for these rural
women. One more attention-grabbing observation in
our study was that about 32.91% of women diagnosed
were asymptomatic when screened for airflow
limitation. These susceptible women who remain
asymptomatic for long time, do not seek health care
attention are therefore at greater risk of developing
COPD over a period of time.
Exposure to biomass fuel remains an important risk
factor for the development of airflow limitation in
Indian rural women, as tobacco smoking among
women is regarded socially unacceptable in our
country and the number of women smokers is
negligible compared to Nepal and other Western
countries.15,16 Hence the present study draws attention
to one of the most important unavoidable occupational
hazards in Indian rural women. Therefore it is
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imperative to detect the airflow limitation at the
earliest and prevent development of COPD . Handheld
spirometer is an excellent device to screen such
hazards at low cost and should be placed at all primary
care centers. Further comprehensive studies are
recommended at different geographical areas of rural
India which can suggest suitable and cost effective
alternative to biomass fuel and to prevent this work
related consequence in Indian rural women.

5.

6.

7.
CONCLUSION
Prevalence of airflow limitation in women exposed
to biomass fuel in rural areas of Belgaum district is as
high as 14.6%, detected by handheld spirometer.
However significant number of women were
asymptomatic at the time of screening, which provides
a window of opportunity for early intervention and
prevention of deterioration of airflow limitation in
Indian rural women.
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ABSTRACT
Objective assessment of musculoskeletal dysfunction of patients helps to justify the intervention.
Documentation the effectiveness of these interventions further enables the physiotherapist to choose
the appropriate intervention. The measurements of cervical spine ROM can be obtained with various
measuring instruments. Reliability of the measurements by these instruments helps the clinician in
selecting them. The present study aims to measure an intra and inter-rater reliability for measuring
the AROM of cervical rotations with the Modified CROM device.
Results of this repeated measure reliability done on sixty asymptomatic participants, using modified
CROM, indicate that with intraclass correlation coefficient (ICC) for right rotation ranged between
0.870 to 0.925 and 0.954 to 0.960 for left rotation. For right rotation the SEM values ranged between
2.61and 4.51 with MDC values ranged 6.06° to 10.5° For left rotation the SEM values ranged between
1.37 and 1.69, along with MDC values ranged 3.19° to 3.94°
Thus the modified CROM device can be used to measure AROM of cervical rotations, while facilitating
normal weight bearing sitting position. This method is relatively less expensive, and has its potential
for use in clinical practice as well as in research.
Keywords: Modified Cervical Range of Motion Device, Cervical Goniometry, Active Range of Motion

INTRODUCTION
The physiotherapy assessment of musculoskeletal
dysfunction of patients incorporates various objective
assessment methods to quantify the disability. This
objective assessment helps to justify the intervention
and to document the effectiveness of these
interventions while treating musculoskeletal
dysfunctions.9 Physiotherapist must use standardized
methods for objective assessment to quantify
musculoskeletal dysfunctions. 20 One of the
standardized methods for objective assessments to
quantify the limitations of Range of Motion (ROM) in
musculoskeletal dysfunction is measurement of ROM
available at various joints with reliable measuring
instruments like goniometer.1,13
For measuring ROM at particular joint fixed land
marks are marked on body which will coincide with
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the axis of rotation of a particular movement at that
joint. This land mark should be easily and repeatedly
located on which fulcrum of the goniometer should
coincide.
The biomechanical complexity of the cervical spine
makes it difficult to assess the available ROM.3 The
measurements of cervical spine ROM can be obtained
with various measuring instruments, like universal
goniometer, electro goniometer, bubble goniometer,
gravity goniometer, hydro goniometer, magnetic
compasses, radiographs and computerized
tomography.8,19,20 Each device has its own advantages
and disadvantages and utilizes supine or sitting as a
starting position. 6,15,18 The CROM device used to
measure the ROM of cervical spine in all planes while
patient is in sitting position had shown good intra rater
and inter rater reliability with an intra-class correlation
coefficient (ICC) greater than 0.80. This device utilizes
magnetic compass to measure cervical rotation
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ROM.7,11 This device is easy to apply on seated patient’s
head without considering specific anatomical
landmarks and does not require special training. This
device though is easy to implement into clinical
practice but it is an expensive device.4 The gravitydependent goniometer with one degree inclination can
be used to measure cervical ROM. This type of
goniometer is financially accessible, having excellent
intra rater and inter rater reliability. This type of
goniometer measures all movements of cervical spine
with patient in sitting position except rotations, which
are measured in supine position.10, 21
The modified CROM (MCROM) device is a
relatively less expensive as compared to CROM device
and mainly used for measuring the upper cervical
rotational ROM.22 This device can be used to measure
ROM of cervical rotations with patient in sitting
position.
The reliability of goniometry is influenced by
various factors like methods of application of
goniometer, relative position of other joints, precise
localization of axis of rotation of joint, stabilization of
proximal joints, and variations among different patient
types.20

Fig. 1. Position of MCROM on vertex

In clinical practice or in research the measurements
used must be reliable both within and between
clinicians to confidently interpret meaningful changes
in patient’s symptoms when measured on different
occasions. Thus purpose of the study was to find intra
and inter rater reliability of MCROM device for cervical
spine rotation measurement.
MATERIALS AND METHODS
This study was designed to measure cervical spine
AROM of rotation with MCROM device. Sixty (30
male; 30 female) asymptomatic participants between
the age group 20 - 30yrs were included after obtaining
their informed consent. Inclusion of subjects with
different body types and flexibility levels was ensured.
MCROM consists of one ring Velcro was strapped
around the head. The compass was fixed on the Velcro
straps which were placed perpendicular to each other.
Side straps were placed exactly on the ear and the
centre strap was placed at the centre of the forehead
so that position of compass was exactly on the vertex
of subject.22
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Fig. 2. Measurement of right cervical rotation AROM with
MCROM device
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Fig. 3. Scatter plot showing the Correlation of Cervical rotation AROM by both Raters.

Patients were sitting on chair with a high back rest
with the thoracic and lumbar spine well supported.
The cervical spine was in neutral position. Thoracic
spine and shoulder girdle was stabilized to the back
of the chair with the help of a belt to prevent rotation
of the thoracic and lumbar spine.
Fulcrum was over the vertex of the cranial aspect
of the head.
Subjects were initially asked to perform five cervical
rotations to right and left as much as possible; any
deviations from normal were corrected so that it
simulated the actual test procedure. Next they were
asked to actively rotate cervical spine to any one side
and starting and end position on MCROM was noted.
Manual and verbal cues were provided to prevent
tipping of head. The procedure was repeated for
rotation on other side.
Two experienced and qualified physiotherapists in
musculoskeletal physiotherapy worked as raters
(Rater A and Rater B). A standardised procedure for
measuring AROM of cervical was followed by them.
Figure 2
Subjects were allotted randomly to the raters using
random number tables. Both the raters recorded 3
readings of each participant. After rest period the
participants were asked to change the rooms where
the same measurement procedure was repeated by
other rater. The same procedure was repeated after
15 days. Each rater was blinded for their previous
readings and that of other rater. The Statistical Package
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for Social Sciences (SPSS 19) software was used for
statistical analysis. Intra-class correlations (ICCs) were
calculated in order to establish inter- rater and intrarater reliability with the help of Shrout and Fleiss
methodology (1979).
The Cut off values for acceptable reliability at 95%
confidence were ICC > 0.8 indicating high reliability;
ICC > 0.6 to d” 0 .8 moderate reliability; ICC > 0.4 to
d” 0 .6 fair reliability; and ICC d”.0.4 poor reliability.
Correlation between the readings of both the raters
was also shown with the help of scatter plots. Figure 3
Results of the reliability analysis were used to
calculate the standard error of measurement (SEM) and
the MDC. Standard error of measurement SEM was
calculated to find out quantification of the test–retest
reproducibility of results and it differentiates actual
clinical changes from irrelevant fluctuations.12 The
minimum detectable change (MDC) or Smallest Real
Difference (SRD) in measurements was proposed as a
measure of sensitivity to change.17 It is expressed as a
measure in degrees and as a percentage of the
measurement and calculated as 1.96 “2 SEM. 2
RESULTS
Cervical rotation AROM of sixty asymptomatic
participants (30 male, 30 female) with mean age 25.03,
SD ± 3.24 years is measured in degrees with the
MCROM device by two raters. Descriptive and intra
rater reliability statistics is depicted in Table 1.
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Table shows average cervical rotation AROMs as
observed by both the raters, did not differ significantly.
Thus observations of both the raters are in agreement.

reliable. For right rotation the SEM value was 4.51
with MDC of 10.5° for rater A and for rater B, SEM
value was 2.61 with MDC of 6.06°.

It can be seen that all the values of ICC are more
than 0.8, indicating high reliability. Thus this method
of measuring cervical AROM is found to be highly

For left rotation the SEM value was1.69 with MDC
of 3.94° for rater A and for rater B, SEM value was
1.37, with MDC of 3.19°.

Table 1: Cervical rotation AROM of Both sides
Variable

BeforeMean ± SD

AfterMean ± SD

Right Rotation AROM Rater A

68.66 ± 6.22

68.46 ± 5.52

Right Rotation AROM Rater B

69.39 ± 6.17

68.83 ± 5.65

Left RotationAROM Rater A

71.79 ± 6.2

71.16 ± 5.98

Left Rotation AROM Rater B

72.16 ± 5.95

71.59 ± 5.89

ICC

95% CF

SEM

MDC

0.870

0.79 - 0.92

4.51

10.5

0.925

0.88 - 0.96

2.61

6.06

0.954

0.93 - 0.97

1.69

3.94

0.960

0.94 - 0.98

1.37

3.19

Abbreviations: AROM - active range of motion; CF- confidence interval; ICC - intraclass correlation coefficient; MDC- minimal detectable
change; SD- standard deviation; SEM- standard error of the measurement.

DISCUSSIONS
The ICC confidence interval of inter-rater reliability
indicates the consistency of the measurements when
taken in same situation by different raters and the
extent to which the different raters are interchangeable.
The ICC of intra rater reliability indicates the
consistency and reproducibility of the measurements
which are taken on various time points. The ICC can
be influenced by variation within individuals,
measurement error and number of trials.12
The results for the current study are similar to a
previous investigations with consistently same ICC
values across both groups and higher values for ICC
>0.8. This value denotes excellent intra rater and intra
rater reliability for the measurement of cervical rotation
AROM using the MCROM.
A study conducted by Youdas et al to determine
normal values for cervical active range of motion
(AROM) measured with a CROM instrument on
normal subjects showed excellent intra rater reliability
left rotation (ICC= 0.84) and for right rotation (ICC =
0.80). In this study, sample size was 337 subjects out
of which 42 subjects (20 Male 22 Female) were between
age group 20 to 29 years of age.7
A study done by Fletcher to determine the intra
rater reliability of cervical active range of motion
(AROM) measurement of subjects with and without
neck pain using the CROM device indicated that ICC
values were 0.92 for right rotation and 0.96 for left
rotation in asymptomatic subjects.5
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Florencio conducted study on 20 normal females,
to verify the correla-tions between cervical ROM
measurements measured with the CROM and with the
Fleximeter, showed excellent inter rater reliability for
rotations but showed moderate intra rater reliability
for right rotations measured with CROM instrument.
The inter-rater reliability was moderate for the right
and left rotations when measured with fleximeter.10
The analysis with the help SEM, and MDC in
degrees is done to express measurement error. SEM
explains the variability within the raters’ own
measurements. The SEM and MDC values are
unaffected by subject variability. The largest values of
SEM, and MDC for right rotation were 4.51° and 10.5°
respectively. These values were approximating to the
study conducted by Flecher where the largest SEM and
MDC values across both samples were about 4.0° and
9.5° respectively.5 The largest values of SEM for left
rotation were 1.69° and 3.94° indicating good precision.
The fleximeter is cost effective device compared to
CROM device, but fleximeter cannot measure rotation
ROM with patient in sitting position like CROM.10 To
avoid change in patient position while measuring
ROM of cervical spine in weight bearing position,
another cost effective device like MCROM can be used
in conjunction with fleximeter. The magnetic compass
used in MCROM device a similar that is used in CROM
device to measure cervical rotation ROM. The
MCROM device can be useful as an objective
assessment tool to measure cervical rotations
especially when manual therapy techniques in which
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mobilization is given in weight bearing position of
spine like Mobilization with movement (MWMs).14
Though the rater has provided manual and verbal
clues to conform the starting position of head, the
starting point readings were read prior to each
movement of rotation. Thus before active rotations the
consistency of achieving neutral head position is a
relevant to consider, which could be the substantial
source of error.
However, based on the results of this observational
study, the MCROM device is suitable for clinical use
and adequate enough to control substantial
measurement error.

2.

3.

4.

CONCLUSIONS
The result of our study demonstrates that the
MCROM device has an excellent intra-rater and inters
rater reliability for measuring AROM of cervical spine
rotations in normal subjects. This method of measuring
rotation ROM of cervical spine is relatively less
expensive and has potential for use in clinical practice
as well as in research.
Another device like fleximeter can be used to
measure ROM of cervical spine in frontal and sagittal
plane without changing the patient position.

5.

6.

7.

Limitations
The MCROM devices can not measure the frontal
and sagittal plane ROM of cervical spine. The intra
and inter-rater correlations would be better
understood if study is conducted with multiple
assessors with varying degrees of experience. Further
research for the validation of this instrument can be
carried out.
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ABSTRACT
Background: Motor dysfunction after stroke is a major reason which disables a person in performing
activities of daily living (ADL). During the process of natural recovery affected upper limb and
lower limb recovers but recovery of the hand function often remains incomplete and can lead to a
major disability for a person. A lot of treatment options are available to solve this problem and
NMES appears to be a promising and easily available among them.
Objective- To assess the effectiveness of NMES along with Conventional Physiotherapy on Hand
Function rehabilitation in Stroke Patients.
Methodology: 30 (thirty) patients were divided in a consecutive manner into two groups for the
study; one group received conventional treatment (Control Group) and other for conventional
treatment as well as NMES to wrist and finger extensors (Experimental group). An assessment was
done prior to starting of treatment and after 4 weeks of treatment.
Results: At the end of 4 weeks experimental group showed significant improvement in Block to Box
Test (p<0.05), Fugl Meyer Assessment Tool for Wrist and Hand (p<0.05) and Grip Strength (p<0.05)
as compared to the control group except Action Research Arm Test(p>0.05).
Conclusion: Conventional exercise therapy and NMES to wrist and finger extensors is more effective
than Conventional exercise therapy alone in improving hand function in stroke patients.
Keywords: Stroke, Hand Function, Neuromuscular Electrical Stimulation (NMES)

INTRODUCTION
Stroke or Brain Attack or Cerebro-Vascular
Accident (CVA) is defined as an acute onset of
neurological dysfunctions due to an abnormality in
cerebral circulation with resultant signs and symptoms
that corresponds to involvement of focal areas of the
brain. Further, the symptoms should last for 24 hours
or more.1
The primary impairments commonly seen after
stroke are impaired sensations, pain, visual changes,
motor dysfunctions, postural control and balance
dysfunctions, speech and language dysfunctions,
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perception and cognition defects and bladder and
bowel dysfunctions.2
Grasping, holding, and manipulating objects are
daily functions that remain deficient in 55% to 75% of
patients 3 to 6 months post stroke. Close to complete
functional recovery has been documented in only 5%
to 20% of stroke survivors.3 While restoring voluntary
control of skilled reaching and grasping movements,
60% of stroke survivors continue to have significant
upper extremity (UE) disability after 6 months.4, 5
Approximately half of the stroke survivors are left with
major functional problems in their hand and arm.6
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Loss of functional control results from decrease in
strength, range of motion, abnormal muscle tone,
sensations, and awareness of the affected side. 7
Intervention strategies for rehabilitation of hand
include exercise therapy, neurodevolopmental
Therapy (NDT), functional task training, constraint
induced movement therapy (CIMT), motor relearning
program (MRP), positioning strategies, range of
motion exercises, tone reduction strategies, strategies
to improve postural control & functional mobility,
electrotherapeutic modalities such as bio-feedback,
NMES & functional electrical stimulation (FES), patient
& family education etc.8
NMES refers to the electrical stimulation of an intact
lower motor neuron (LMN) to activate paralyzed or
paretic muscles. Clinical applications of NMES provide
either a functional or therapeutic benefit. NMES may
lead to a specific effect that enhances function but does
not directly provide function.9
Marcio Santos, Laura H. Zahner (2006) stated that
short bouts of NMES can produce significant changes
in wrist and hand function for the chronic stroke
survivor. Also, using NMES to assist during task
practice appears more beneficial than activating the
wrist flexors and extensors in a passive mode.10
AIMS AND OBJECTIVES
1. To study the effectiveness of Conventional
Physiotherapy on Hand Function in Stroke
Patients.
2. To study the effectiveness of Conventional
Physiotherapy plus NMES on Hand Function in
Stroke Patients.
3. To compare the effectiveness of Conventional
Physiotherapy alone versus Conventional
Physiotherapy plus NMES on Hand Function in
Stroke Patients.
Hypothesis
Null Hypothesis
There is no significant effect of NMES on Hand
Function in Stroke Patients.
Alternate Hypothesis

An interventional study was conducted in the
Department of Physical Medicine and Rehabilitation,
Civil Hospital, Ahmedabad. Ethical clearance was
taken from the Institutional Ethics Committee,
Government (CL & SC) Spine Institute, Civil Hospital,
Ahmedabad. Convenient purposive Sampling was
used. Sample size was 30. All the subjects were treated
for 4 weeks, 5 days a week, once a day.
Inclusion Criteria- 10, 11
Male or female with age > 18 years, Unilateral
stroke leading to hemiplegia with hand dysfunction,
Duration of stroke more than six months, Mini-Mental
Status Score of e” 24, 10° of active wrist extension, 90%
of passive extension of the fingers and thumb with the
wrist in a neutral position, Voluntary shoulder flexion
to at least 30°, Voluntary elbow extension of ~10° when
the initial position of the elbow was 90° flexed.
Exclusion Criteria-10, 11
Impaired sensations over the affected forearm and
hand, Cardiac pacemakers, Cochlear implant,
Uncontrolled cardiac arrhythmias, Pregnancy,
Seizures within the past 12 months or other systemic
illness, Previous Wrist problem such as arthritis,
Central/peripheral neurological diseases other than
stroke, Open wound on the involved upper limb,
Presence of shoulder instability based on a positive
sulcus test, anterior or posterior apprehension tests,
Subjects participating in the other upper extremity
program, Subject had received a Botox injection within
the past three months, Have undergone brain surgery
after stroke, Visual impairment, Unilateral Neglect(
Lateral Cancellation Test)
MATERIALS
Written Informed Consent Form, Assessment
Form, Mini-Mental State Questionnaire, Fugl Meyer
Assessment (FMA) Tool, Wrist and Hand component,
Action Research Arm Test (ARAT), Blocks to Box Kit
(BTB), Hand Dynamometer, Two Channel Electrical
Stimulator, Action Research Arm test Kit, Digital
Camera, Stop Watch, Hammer, Chair.
METHODOLOGY

There is significant effect of NMES on Hand
Function in Stroke Patients.
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OUTCOME MEASURES: The following outcome
measures were used with high reliability and Interclass
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Correlation [ICC] to predict the hand function- Block
to Box Test (BTB), Fugl Meyer Assessment (FMA) Tool
(Wrist and Hand), Action Research Arm Test (ARAT)
and Grip Strength.
PROCEDURE
Subjects referred from the Neuro-medicine
Outpatient Department those who fulfilled the
inclusion criteria were taken up for the study. A written
informed consent of all subjects was taken. A total of
30 subjects were divided in two groups after initial
assessmentGroup A- Conventional Therapy (Control Group,
n=15)
Group B- Conventional Therapy and Neuromuscular
Electrical
Stimulation (NMES) to wrist and finger (Experimental
Group, n=15)
Nmes to Wrist And Finger Extensors-9, 11, 12
Wrist and finger extensors were stimulated with a
pair of surface electrodes (4X3cm). One electrode was
placed proximally over the forearm below the elbow,
and the other was placed distally on the forearm
(positioned for optimally balanced joint movement).
NMES had a pulse width of 1000 ms and a frequency
of 60 Hz, with the amplitude set at a minimum level
required to produce full joint extension. The muscle
contraction/relaxation time ratio was progressively
increased by shortening the relaxation period (from
5/10 seconds on/off time to 5/8, then to 5/6, and then
to 5/4 seconds); when a subject was able to complete

the half-hour period of NMES of the day without
fatigue of the stimulated muscle groups for 3
consecutive days, the off-time was decreased by 2
seconds. The stimulation period was maintained
throughout as 5 seconds.
The patient is instructed to add full wrist and
fingers extension with abduction and extension of the
thumb as much as feasible during the perception of
stimulation on time. If the patient is unable to move
volitionally, the movement is produced by the non
paretic hand and patient is asked to observe it. The
subjects were made aware about the ES related adverse
effects. The duration of the stimulation was kept 30
minutes per session.
Conventional Physiotherapy Protocol- 13, 14
The conventional physiotherapy interventions
for both the groups were aimed at improving hand
function. Both groups received the conventional
intervention techniques for approximately 60 minutes
sessions daily for 5 days in a week with the following
aims-Improving ROM and Flexibility, Normalization
of Tone, Improving Muscle Force Production,
Proprioceptive Neuromuscular Stimulation (PNF) for
functional improvement, Improving Trunk, Scapula
and Glenohumeral Stability, Improving Scapular
Mobility, Improving Task Related Performance.
RESULTS
All 30 subjects completed the 4 weeks of treatment
sessions and 2 assessment sessions and there were no
reports of study-related adverse events.

Table 1. Baseline charecterisritcs of the patients
Age in Years
Mean±SD

Gender

Affected
Extremity

Male

Female

Right

Duration
of Stroke
in Months
Mean±SD

Level of
Spasticity
Mean±SD
(On Modified
Ashworth Scale)

Left

Group A

48.7±10.99

9

6

6

9

17.26±7.35

1.33±0.81

Group B

50.2±9.24

8

7

5

10

15.86±5.66

1.26±0.79

All the patients were similar at the baseline
characteristics. To analyze the effects on outcome
measures (i.e. Block to Box, FMA Hand and Wrist,
ARAT and Grip Strength) before and after intervention
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within the group, Wilcoxon Signed Rank Test was used
and for between group comparisons Mann-Whitney
test was used.
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Table 2, Changes in Outcome Measures after 4 Week Intervention within group
Block to Box
Test (BTB)
Group A

Fugl Meyer Assessment,
Hand and Wrist (FMA)

Group B

Group A

Action Research
Arm Test (ARAT)

Group B

Group A

Grip Strength (Kg)

Group B

Group A

Group B

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Pretreatment

19.4±6.64

18

19.73±7.17

18

15±2.87

16

14.6±2.79

15

28.73±7.60

28

28±7.30

27

3.06±1.83

3

3.28±2.41

3

Posttreatment

26.8±6.28

25

34.66±7.23

34

18.2±2.51

18

20.2±2.36

20

31.4±8.13

30

32.73±7.86

31

4.73±1.75

4

6.46±2.61

7

W- value

120

120

120

120

120

120

78

120

P-value

0.001

0.001

0.001

0.001

0.001

0.001

0.002

0.001

In within group comparison using Wilcoxon Signed
Rank test both the groups yielded significant

improvement in terms of all the outcome measures
(P<0.05).

Table 3. Changes in Outcome Measures after 4 Week Intervention between Groups
Groups

Mean of Post
treatment
BTB Score

p Value

Mean of Post
treatment
FMA score

p value
ARAT score

Group A

26.8±6.28

0.007

18.2±2.51

0.03

Group B

34.66±7.23

20.2±2.36

In between group comparison, significant
improvement was noted in the experimental group as
compared to the control group in terms of BTB, FMA
and Grip Strength (p<0.05). No significant
improvement was noted in ARAT in experimental
group as compared to control group (p>0.05).
DISCUSSION AND CONCLUSION
In the present study significant improvement was
noted in the experimental groups as compared to the
control group in terms of BTB, FMA and Grip Strength
(p<0.05). The findings of the present study are similar
to the one found by Joanna Powell, A. David Pandyan
(1999) suggesting that cyclic ES of the wrist extensors
enhances motor recovery and reduces upper-limb
disability. This treatment should be considered for
highly motivated patients with moderate motor deficit
persisting beyond 2 weeks.12 Pomeroy et al. (2009)
recently used the Cochrane paradigm of systematic
review and meta-analysis to assess the merits of the
study comparing electrical stimulation and the
conventional treatment group. Statistically significant
difference was only found for motor impairment and
this was in favour of electrostimulation compared with
conventional therapy, SMD 1.06 (95% CI 0.25 to 1.88).15
Apart from statistical significance, clinical relevance
also keeps importance while deciding the prognosis
of the intervention. In the present study both the
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Mean of Post
treatment

p value

Mean of Post
treatment
Grip Strength%

p value

31.4±8.13

0.771

4.73±1.75

0.045

32.73±7.86

6.46±2.61

groups yielded statistically significant results but none
of the study group exceeded the Minimally Clinically
Importance difference (MCID).
The MCID has been defined as “the smallest
difference in score in the domain of interest which
patients perceive as beneficial and which would
mandate, in the absence of troublesome side effects
and excessive cost, a change in the patient’s
management”. MCID values for grip strength are 5.0
and 6.2kg for the affected dominant and nondominant
sides, respectively. MCID values for the ARAT are 12
and 17 points for the affected dominant and nondominant side.16
As like present study showing low clinical
improvement, J. R. de Kroon, M. J. IJzerman et al. (2004)
in his study to compare the effectiveness of stimulation
of extensor of the hand vs. alternate stimulation of
flexors and extensors concluded that for duration of 6
weeks the success rate (i.e., percentage of patients with
a clinically relevant improvement of <5.7 points on the
ARAT) was 27% in group B (four patients) and 8% in
group A (one patient). The reason for low functional
gain can be due to short duration of the study.17
Apart from this a 12 week study conducted by the
Joanna Powell, A. David Pandyan (1999) to improve
hand function by NMES to wrist extensors got an
average change of 21.1 in the scoring of ARAT at the
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end of the training session.12 Similarly a 12 week study
conducted by Gad Alon, Alan Lewitt et al. (2007) to
improve hand function by Functional Electrical
Stimulation reported an average increase of 31 in the
scores of Block to Box test in FES group.11 The clinical
improvement in the above stated two studies can be
due to the longer duration of the study or may be due
to more sophisticated equipments like Functional
Electrical Stimulation (FES) and Electromyography
Triggered NMES.
The result concluded by the present study do
conflict some of the previously conducted studies. John
Chae, Francois Bethoux (1998) stated that surface
NMES is effective in reducing motor impairment but
the improvements are not significant. The probable
cause for such conclusion can be the outcome measure
i.e. FIM. The self-care component of the FIM measures
general disability and is not arm disability specific and
the stroke survivor can score well at FIM if he manages
to do the activity in a required manner with the non
affected limb.9
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ABSTRACT
Background: Coronary artery disease is a major cause of death worldwide. There are various factors
associated with coronary artery diseases
Aim: The present study was undertaken to evaluate the relationship of 6minute walk distance, BMI
and waist to height ratio in south Indian men and women with coronary artery disease.
Settings and design: It was an observational stady carried out in an Indian tertiary care set up.
Material and Method: 20 subjects with coronary artery disease were included in the study. All the
subjects anthropometric measures were recorded after which the subjects were asked to perform 6
minute walk test. The subjects were also asked to answer the DASI (Duke Activity Scale Index)
questionnaire which was administered to them..
Statistical analysis: The co-relation between anthropometric variables,6 MWD and DASI score was
done using Karl Pearsons correlation coefficient method, using SPSS software (version 16).The level
of significance was considered at (p?0.05)
Results: A negative correlation was seen between BMI and DASI score, Mets and 6 minute walk
distance which was statistically significant. The correlation of BMI with DASI score was statistically
significant(p=0.0053).There was a negative correlation between BMI and mets which was statistically
significant(p=0.0040)Similarly correlation of BMI and 6 minute walk distance was statistically
significant(p=0.0336).No statistical significance was seen between waist to height ratio with DASI
score, mets and 6 MWD. There was a statistical significant difference between DASI score,mets and
6 minute walk distance(p=0.0033)(p=0.00259)
Conclusions: There is a positive correlation seen between 6 MWD and BMI along with DASI score
and BMI. Higher self-reported physical fitness scores were independently associated with less CAD
risk factors and lower risk for adverse cardiovascular events
Keywords: 6 Minute Walk Distance, Anthropometric Measurements, Waist To Height Ratio, Coronary Artery
Disease
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INTRODUCTION
Coronary heart disease (CHD) is the single largest
cause of death in the developed countries and is one
of the leading causes of disease burden in developing
countries as well. In 2001, there were 7.3 million deaths
and 58 million disability adjusted life years (DALYs)
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lost due to CHD worldwide 1. Three-fourths of global
deaths and 82% of the total DALYs due to CHD
occurred in the low and middle-income countries.
Previously thought to affect primarily high-income
countries, CHD now leads to more death and disability
in low- and middle-income countries, such as India,
with rates that are increasing disproportionately
compared to high-income countries. CHD affects
people at younger ages in low- and middle-income
countries, compared to high-income countries, thereby
having a greater economic impact on low- and middleincome countries. Effective screening, evaluation, and
management strategies for CHD are well established
in high-income countries, but these strategies have not
been fully implemented in India2.
In 2004, CHD was the leading cause of death in
India, leading to 1.46 million deaths (14% out of a total
of 10.3 million deaths). Leeder et al. (2004) estimate
total years of life lost due to total cardiovascular disease
(CVD) among the Indian men and women aged 35- 64
to be higher than comparable countries such as Brazil
and China, These estimates are predicted to increase
from 2000 to 2030, when the differences may become
more marked3
In the Prospective Cardiovascular Münster Heart
Study (PROCAM), a large prospective study in men
aged 35–65 years, eight variables that made an
independent contribution to risk of CAD were age,
systolic blood pressure, LDL-C, HDL-C, triglycerides,
diabetes mellitus, smoking, and family history of MI.
The lower HDL-C and higher triglyceride levels in both
younger and older cases appear to be a hallmark of
the Indian population, which indicate that
abnormalities in lipid metabolism play an important
role in development of CAD in young Indians.
Smoking and low physical activity in Indians have
been found to be prevalent in 20–39-year-old urban
adults (Gupta et al 2002). Furthermore, the prevalence
of smoking in South Indian males (44.6%) and passive
smoking in South Indian females (45.3%) has been
reported to be significantly higher than in North
Indians (Begom and Singh 1995).

11% in the urban population and 7% in the rural
population across India.5-15
A study by Kutty et al in 1993 in a Southern rural
area of Kerala reported a CAD prevalence rate of
7.4%.16.
Obesity increasingly recognized as a public health
epidemic and modifiable risk factor for coronary artery
disease .Numerous studies have shown that
anthropometric indices including including body mass
index (BMI),waist circumference, waist hip ratio and
waist height ratio are associated with coronary heart
disease risk factors or adverse events . Previous reports
have documented that increased cardiovascular (CV)
risk associated with being overweight is partially
explained by its association with numerous risk
mediators, including traditional atherosclerotic risk
factors, insulin resistance, inflammation and
endothelial dysfunction.3
6 Minute walk test is commonly used to assess the
functional status of a patients with severe
cardiopulmonary disease. The six-minute walk test
(6MWT) is a simple, easy-to-perform, commonly used
test of functional exercise capacity. Its ability to predict
outcomes has been established in patients with heart
failure, pulmonary hypertension, and pulmonary
disease.17
Since there is a lack of literature to see the
relationship of 6MWT on coronary artery disease in
Indians population the present study was taken up to
see the relationship of 6 minute walk distance, BMI,
and wasit to height ratio in south indian men and
women with coronary artery disease.
METHODOLOGY
Participants

Interestingly, smoking has not been found to be a
significant risk factor in acute MI patients from rural
parts of India. The patients from rural India, however,
have elevated blood glucose and abnormal waist/hip
ratio (Patil et al 2004).4

All adult male and female subjects with coronary
artery disease visiting the cardiology OPD were
included in the study. The data was collected from an
Indian tertiary care set up . Subjects were excluded if
they had any cardiac impairment / Hemodynamic
instability, recent history of surgery on thoracic region
or were undergoing psychiatric treatment Ethical
approval for the study was granted by the Institutional
Ethical Committee and the procedures were conducted
according to the declaration of Helsinki.

Various studies from India have shown high
prevalence of the disease, approaching approximately

Study design: The study was an observational study
design with random selection of coronary artery
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disease subjects using anon probability sampling
method. Sample size was calculated with á error of 80
and level of significance of p d” 0.05 and assuming
fall out rate of 10% of subjects in both the groups.
PROCEDURE
After screening patients for inclusion and exclusion
criteria standing height, BMI, Waist to height ratio and
Duke Activity scale index (DASI) was measured.
Patients were asked to perform 6 minute walk test
(according to ATS guidelines).
Standing height was measure with a metric tape
positioned securely and vertically against the wall. The
participant (without footwear) was asked to stand erect
, arms hanging at the side of the body, feet together
the heels and back in contact with the wall. The
participant was then instructed to look straight ahead
, stand as tall as possible and take a deep breath while
the measurement was taken. The distance from the
floor to the pencil mark was recorded to the nearest
0.5cms.18
Body weight was measured on a weighing scale
with the participant standing on it without footwear
and with loose clothing. Weight was recorded in
kilograms to the nearest 0.1kg18
Girth measurements were taken of the waist and
hip were taken to the nearest 0.1cm with a measuring
tape.
Waist(abdomen) girth :The participant was asked
to stand erect. The therapist used the cross hand
technique to position the measuring tape horizontally
at the level of the noticeable waist narrowing. The tape
was then positioned at the narrowest part of the torso
(above umbilicus and below the xiphoid process)
Hip(gluteal) girth: The participant was asked to
stand erect with feet together. The tape was positioned
around the hips at the level of the symphysis pubis at
the greatest gluteal protuberance.19.20
MEASUREMENTS OF OUTCOME VARIABLES

RESULTS
A negative correlation was seen between BMI and
DASI score, Mets and 6 minute walk distance which
was statistically significant. The correlation of BMI
with
DASI
score
was
statistically
significant(p=0.0053).There was a negative correlation
between BMI and mets which was statistically
significant(p=0.0040)Similarly correlation of BMI and
6 minute walk distance was statistically
significant(p=0.0336).No statistical significance was
seen between waist to height ratio with DASI score,
mets and 6 MWD. There was a statistical significant
difference between DASI score,mets and 6 minute
walk distance(p=0.0033)(p=0.00259)
Statistical Analysis
Statistical analysis was done manually as well as
using the statistic software SPSS 16.0 version so as to
verify the results obtained. The data was entered in
an excel spread sheet, tabulated and subjected to
statistical analysis. Various statistical measures such
as mean, standard deviation and test of significance
such as student Mann-whitey U test and
Wilcoxonmatched paired test was utilized for all the
available scores. The co-relation
between
anthropometric variables,6 MWD and DASI score was
done using Karl Pearsons correlation coefficient
method.The level of significance was considered at
(pd”0.05)
Table 1 : Demographic data of the study subjects in
both the groups.
AGE(years)

45-65

GENDER
Male

17(85%)

female

3(15%)

OCCUPATION
Govt servant

-3

Farmer

-3

Housewife

-2

Engineer

-2

Businessman

-2

retired

-8

SMOKING
Smokers

3

Since(year)

6.66±2.5

RISK

1. Body mass index

Low risk

11(55%)

2. Waist to height ratio

Moderate risk

8(40%)

High risk

1(5%)

3. 6 minute walk distance as per ATS guidelines
4. 4.duke activity status index(DASI)
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BMI
18.5-24.9

11(55%)

25-29.9

9(45%)
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Table2: Correlation between BMI with Waist to height ratio, Dasi score, Mets, 6 min walk distance by Karl
Pearson’s correlation coefficient method
Variables

Correlation between BMI with
r-value

t-value

p-value

Waist to height ratio

0.1730

0.7454

0.4656

Dasi score

-0.5987

-3.1716

0.0053*

Mets

-0.6132

-3.2931

0.0040*

6 min walk distance

-0.4766

-2.3003

0.0336*

*p<0.05

Table3: Correlation between waist to height ratio with, DASI score, Mets, 6 min walk distance by Karl Pearson’s
correlation coefficient method
Variables

Correlation between Waist to height ratio with
r-value

t-value

p-value

Dasi score

-0.1424

-0.6104

0.5492

Mets

-0.1513

-0.6496

0.5242

6 min walk distance

0.2060

0.8932

0.3836

Table 4: Correlation between Dasi score with Mets, 6 min walk distance by Karl Pearson’s correlation coefficient
method
Variables

Correlation between Dasi score with
r- value

t-value

p-value

Mets

0.6240

3.3875

0.0033*

6 min walk distance

0.4968

2.4285

0.0259*

*p<0.05

Table5: Correlation between Mets score with 6 min walk distance by Karl Pearson’s correlation coefficient method
Variables

Correlation between Mets score with

6 min walk distance

r- value

t-value

p-value

0.3624

1.6498

0.1163

DISCUSSION

Fig. 1. Consort Study Flow Chart
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The present study suggests that there is a
correlation between DASI score, BMI and 6 minute
walk distance. Most of the the studies of BMI and other
measures of obesity have not adequately accounted
for physical fitness ,a known modifier of weight status
and a very potential mediator of the effects of obesity
on the coronary artery disease and the adverse effects
of cardiovascular outcomes. Therefore the
independent contributions of BMI and fitness to
cardiovascular health or disease have been unclear21.
The present study indicates that there is a negative
correlation between 6MWD and BMI which can be
explained as more the BMI less will be the functional
capacity. Individuals with more body weight and
sedentary lifestyle will have less physical activity and
hence less functional capacity. Venkatramanea et al
suggested that BMI and waist circumference are better
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indicators of CAD risk factors ,which is partially
comparable with the present study.22
Similary a negative correlation is seen between BMI
and DASI score, which shows that more the body mass
index less is the physical acticity. Rosmond et al. in a
selected population study ,reported that obesity (BMI)
and centralization of body fat stores (WHR) are
differently associated with occupational factors as well
as leisure time activities.22.several studies showed that
smokers have on an average lower BMI than
nonsmokers and that smoking cessation is often
associated with weight gain thou our study did not
show any significant difference between DASI score
and 6 MWD in individuals who smoked and who did
not smoke. A study was conducted by Timothy R et al
which showed the relationship of physical fitness and
body mass index which suggested that self reported
level of physical activity and functional capacity are
more important than weight status or body habitus
for cardiovascular risk stratification in women whereas
our study conducted a 6 minute walk test to see the
functional capacity of the patients with coronary artery
disease. Generalized obesity, overweight and central
obesity problem was more prevalent in subjects in
subjects with age>45years ,sedentary job and physical
inactivity3. There was a significant lack of physical
activity and exercise among sedentary job workers
leading to overweight and obesity. A simple 6MWT is
a useful prognostic marker for identifying CHD
patients at high risk of cardiovascular events.17
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ABSTRACT
Background: Falls are common and a complex geriatric syndrome that cause considerable mortality,
morbidity & reduced functioning. There are several causes of falls in elderly such as muscle weakness,
dizziness, postural hypotension etc. & about 17% of falls are due to loss of balance. Cawthorne &
Cooksey exercise (CCE) is part of Vestibular Rehabilitation program which helps in improving balance
by enhancing gaze stability, postural stability, daily living activities and by restoring self confidence
in elderly.
Objectives: To study the effectiveness of Cawthorne-Cooksey exercise (CCE) on balance, likelihood
of fall and fear of fall in older women.
Method: 60 older women who fulfilled the inclusion criteria were taken up for the study. Control
group received conventional physiotherapy to improve balance and experimental group received
conventional physiotherapy and CCE. All subjects were evaluated with BBS (Berg Balance Scale),
DGI (Dynamic Gait Index), PQ (Likelihood of Fall) and VAS-FOF (Visual analogue scale for fear of
fall) score before & after 9 weeks of intervention.
Results: The result of within group analysis yielded significant improvement in BBS, DGI, VAS-FOF
and Likelihood of Fall (p=0.0001) for both the groups. Between group analysis showed significant
improvements in DGI (p=0.013), VAS-FOF (p=0.030) in Group-B but no significant difference in BBS
score (p=0.390) and Likelihood of Fall (p=0.459) between two Groups.
Keywords: Cawthorne and Cooksey Exercise, Balance, Likelihood of Fall, Elderly, Fear of Fall

INTRODUCTION
Elderly people in the society face lots of physical
and medical problems which make them more prone
to deconditioning and confined to their home and
some of them are impaired mobility, falls, impaired
cognition, urinary incontinence etc.1 Out of this, falls
are common and complex geriatric syndrome which
can result in a range of adverse outcomes, like minor
bruises to factures (64%), fear of fall (44%), hospital
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admission (32%), disability, dependence and death. It
can also result into a Post Fall Syndrome that includes
dependence (32%), loss of autonomy (14%), confusion
(22%) and immobilization (4%), depression (2%) and
restriction of daily activities.2, 3, 4
There are several causes of falls in elderly and about
17% of falls in elderly are due to loss of balance.5 It has
been found that about 28-35% of community dwelling
older people above 64 years of age fall each year and
also the falling rates are higher in older women (40%)
than in older men 28%).6 Considering the significant
increase in life expectancy of the population in general,
therapeutic interventions directed to the elderly and
especially those that provide prevention of falls will
eventually lead to improvement in quality of life of
this part of the population.
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The major culprit behind the falls in geriatric
population is balance impairment. Maintaining
balance require co-ordination of inputs from multiple
sensory systems which includes Vestibular,
Somatosensory and Visual system. 7. Age related
decline in the ability of the above systems to receive
and integrate sensory information contributes to poor
balance in elderly leading to more falls in them.8 As
the age advances the ability of the brain to reorganize
or Neuroplasticity declines but not depleted, therefore
the creation of an ideal environment for motor learning
may determine a significant improvement of the
function and it serves as the base for all the vestibular
rehabilitation program.
CCE is Vestibular Rehabilitation Therapy. They are
the exercises designed to gradually retrain the eye and
body musculature to use vision and proprioceptive
signals to compensate for the lost or disrupted
vestibular signals (which cause poor balance and coordination). These are the exercises developed by
physician Terrance. In CCE, patients are encouraged
to move into positions that provoke symptoms. The
central nervous system then attempts to reduce this
error signal by modifying the gain of the vestibular
system, that is, through adaptation of the vestibular
system.9
METHODOLOGY
An Interventional study was carried out after the
ethical clearance at Jeevan Sandhya Old Age Home
and Department of Physical Medicine and
Rehabilitation, Civil Hospital, Ahmedabad. Purpose
sampling method was used to recruit 60 subjects. The
duration of the study was 9 weeks and subjects were
treated 3 days/week for 60 minutes. Subjects were
treated on every alternate day (Except Sunday).
Inclusion Criterias
Age- 60- 69 years, Gender- Female, BBS scoreBelow 54, History of fall/ having fear of fall, Ability to
understand & follow instructions.
Exclusion Criterias
Neurological conditions like Traumatic Head
Injury, stroke and impaired cognitive function,
Diabetes, Severe disability/ deformity, severe
musculoskeletal degeneration, any disorder related to
Ear Nose Throat (ENT).
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PROCEDURE
The elderly women those who fulfilled the
inclusion criteria were taken up for the study. The
procedure was explained to all the subjects and written
informed consent was taken. A pre-participation
evaluation was carried out to find the descriptive
demographic data, history of fall or instability, medical
history and all were evaluated for the baseline data of
BBS score, DGI score, VAS- FOF and Likelihood of Fall
(PQ) prior to starting of intervention & after the 9
weeks of intervention.
After thorough evaluation the patients were divided
in 2 groups
Group A- Conventional therapy (n=30)
Group B- CCE program along with Conventional
therapy (n=30)
LIKELIHOOD OF FALL (PQ)- 10, 11
Absolute scores obtained in BBS were applied to
reach the rate of Likelihood of Fall (PQ) using the
following equation:PQ = 100% x exp (10.46 – 0.25 x BBS score + 2.32 x
history of instability) / [1 + exp (10.46 – 0.25 x BBS
score + 2.32 x history of instability)]
[BBS score is the score obtained by the subject in
the BBS. History of instability receives value 0 if there
is no report of instability and value 1, if there is report
of instability].
TREATMENT PROTOCOL
Cawthorne and cooksey exercise programme- 10
This exercise program includes-12
1. Adaptation exercises with the goal of improving
the gain of Vestibulo-Ocular Reflex (VOR),
reducing the slippage of visual images on the retina
with head movements,
2. Habituation exercises, the use of repeated head
and visual movement activities to facilitate a
reduction in the symptoms provoked by a specific
movement,
3. Balance and gait exercises targeted to improve in
both static and dynamic balance abilities together
with overall improvement in gait under a variety
of environmental conditions,
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4. General conditioning exercises to maintain the
accomplishment of the active therapy program and
continue to challenge the patient’s maintenance of
the compensation process.
1. Eye and Head Movement (in Sitting): first slowly,
then faster.

b) Walking while looking to the right and to the left
(as if to read labels in the market.
c) Practicing standing on one foot, with open eyes,
then with closed eyes.
d) Standing up, on a soft surface;

a) Looking up and down;

-

Walking on it to get used to it.

b) Right and to the left;

-

c) Focusing on object (Pen) moving from 3 feet to 1
foot away from face.

Walking on it, with open eyes and then with closed
eyes,

-

Ascend and descend the slope with eyes open and
then with eyes closed.

-

Walk around the room with closed eyes.

d) Moving head to right and left, with open eyes;
e) Moving head up and down, with open eyes;
f)

Repeat (d) and (e) with closed eyes.

2. Head and Body Movement (in Sitting)
a) Placing object on the floor. Picking and bringing it
above the head and place it on the floor again (look
at the object the whole time);
b) Shrugging the shoulders and making circular
movements;
c) Bending forward and taking an object through the
back and front of your knees.
3. Standing up Exercises
a) Circling shoulder, and turning head to right and
then left along with it.
b) Circling shoulder, and bending head forward and
backward along with it.

(Adapted from Dix and Hood, 1984 and Herdman,
1994; 2000)
Conventional Therapy- 13, 14
1. Flexibility Exercise: It included Hamstring,
Gluteus Maximus, Hip Flexors, Gastrocnemius,
Soleus and Paraspinal stretch.
2. Strenghtening Exercise: For upper limb, lower
limb & abdominal muscles (curl ups).
(Resistance and number of repetitions were added
as per the comfort and compatibility of the subject)
3. Endurance Walking: Starting with 5 minute and
increased by 2 min every week.
RESULTS

c) Sitting down and standing up with open eyes and
with closed eyes.

All the subjects included in the study completed
the 9 weeks of intervention and so study related
adverse effects were reported.

d) Sit to stand, but turning to the right while standing.

Table 1: Baseline characteristics of the subjects
Age in years
mean±sd

BBS Score
mean±sd

Group a

65.53±2.95

39.90±8.26

Group b

65.03±2.55

39.07±8.96

e) Sit to stand, but turning to the left while standing.
f)

Throwing a small ball from one hand to the other
(above the eye level).

g) Throwing a small ball from one hand to the other
under your knees and alternatively.
4. Other Activities to Improve Balance
a) Climbing up and down the stairs (using handrail,
if necessary); with eyes open and then with eyes
close.
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All the subjects were similar at the baseline
characteristics. Statistical analysis was done using SPSS
16.0 trial Version. Within group comparison of
outcome measures (i.e. BBS, DGI, VAS-FOF and PQ)
was done using Wilcoxon Signed Rank Test and
between group comparison was done using Mann
Whitney U Test.
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Table 2. Changes in Outcome Measures after 9 Weeks Intervention within group
BBS Score
A

DGI Score
B

A

VAS-FOF Score

B

A

% of PQ

B

A

B

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Mean
±SD

Median

Pretreatment

39.90±8.26

42

39.07± 8.96

41

18.8± 1.82

19.5

18.6 ± 1.83

19

3.1± 2.09

2.5

3.7 ± 2.18

4

74.37± 34.86

90.72

73.12± 36.41

92.62

Post
treatment

44.50± 7.16

48

45.73± 7.67

48.5

20.13± 1.99

20.5

21.43± 1.94

22

1.73± 1.53

1

0.96± 1.21

0

64.8 ± 34.90

68.56

59.33± 36.92

65.75

W- value

465

465

406

465

300

351

465

465

P-value

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

The result of within group analysis of the study
yielded significant improvement in BBS, DGI, VAS-

FOF and Likelihood of Fall (p=0.0001) for both the
groups.

Table 3. Changes in Outcome Measures after 9 Weeks Intervention between Groups
Groups

Mean of Post
treatment
BTB Score

p Value

Group A

44.5 ± 7.16

0.390

Group B

45.7 ± 7.67

Mean of Post
treatment
DGI score

p value

Mean of Post
treatment
VAS score

p value

Mean of Post
treatment
PQ %

p value

20.13 ±1.99

0.013

1.73 ± 1.53

0.030

64.79 ± 34.90 %

0.459

21.43 ± 1.94

Results of between the group analysis showed more
improvements in DGI (p=0.013), VAS-FOF (p=0.030)
in Group-B than Group-A. There was no significant
difference in BBS score (p=0.390) and Likelihood of
Fall (p=0.459) between Group A and Group B.
DISCUSSION

0.96 ± 1.21

59.33 ± 36.92 %

Rehabilitation. The DGI score improved in 95% of the
patients. Scores increased from 1 to 9 points.
Natalia A. Ricci et al16 conducted a systemic review
to assess the therapeutic effects of CCE in improving
balance and fear of fall in elderly population and
concluded that despite the shortage in numbers, the
studies included showed positive results in favor of
VR regarding the outcomes postural control, functional
capacity and quality of life in elderly and middle-aged
adults with complaints or diagnosis of vestibular
syndrome.

In the present study the subject’s undergone CCE
program gained significantly greater improvement in
the balance especially in terms of dynamic component
(DGI)(p=0.013), and Fear of Fall (VAS- FOF) (p=0.030)
as compared to the subject’s undergone conventional
Physiotherapy program alone. There was no
significant difference in BBS score (p=0.390) and
Likelihood of Fall (p=0.459). There are few pieces of
literature concentrating over the effect of CCE in
improving balance and likelihood of fall in healthy
elderly individuals without any symptoms of dizziness
or vertigo. CCE is mostly targeted in the population
with vestibular symptoms but it can lead tremendous
beneficial in the subjects without vestibular symptoms.
The mechanism of the CCE is similar to the one
imposed by vestibular rehabilitation as both of them
is about reintegrating visual, vestibular and
somatosensory pathways.

The result conclude by the present study do conflict
some of the previously conducted study. Angela dos
Santos et al (2005)10 suggests that CCE for 3 months,
3times/week for 60 minute improves balance in terms
of BBS score and also reduces the likelihood of fall (p<
0.05). The probable cause of such a conclusion of the
study may be because of no conventional
physiotherapy training to the control group.

The findings of the present study are similar as
found by Mary Beth Badke, Terry A. Shea (2004)15
suggesting the improvement in DGI score in elderly
subjects with the complaint of balance disorder of
vestibular origin after undergoing the Vestibular

Several mechanisms like Neural Plasticity,
Vestibular Adaptation, Vestibular Habituation, Gaze
Stabilization, Formation of Internal Models, Learning
of Limits, Sensory Re-weighing, cognitive behavioral
learning and improved postural stability are been
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Rasteh H, Olyaei et al.17 suggested that CCE for
three months, three times a week, for sixty minutes
can improve balance status on BBS and also stated that
exercise for 2 months were enough to improve balance
in elderly (p< 0.05).
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proposed as an reason for improvement in the balance
and likelihood of fall among elder population after
undergoing CCE.

5.

Curthoys IS, Halmagyi GM18 proposed that, motor
learning of new postural strategies or alteration of the
relative weight of inputs to the posture control system
could play a major role in improvement after CCE.
Lucinda Simoceli, Roseli Saraiva et al. (2008) 19
proposed that CCE for elderly patients consist of global
stimulation of the balance which is based on exercises
of substitution, adaptation and habituation. The
intensive training of Vestibulo-Ocular Reflex, together
with other stimuli, has been efficient for both balance
recovery and fall prevention.

6.

Shepard NT, Telian SA et al.20 stated that in CCE,
patients are encouraged to move into positions that
provoke symptoms. It is believed that reduction of
symptoms is then obtained through habituation of the
vestibular system.

7.

8.

9.

CONCLUSION
CCE which are easy to apply and affordable can
play an important role in prevention and cure of
balance problems and can help in reducing risk of falls
in elderly population.

10.
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ABSTRACT

Introduction: Large epidemiological studies have shown that a family history of coronary heart
disease (CHD) is an independent risk factor for cardiovascular disease. While a positive family history
is not modifiable, it can be used to identify individuals in whom a more intensified strategy of
preventions by intervening on modifiable risk factors such as hypertension, hypercholesterolemia or
smoking should be developed.CHD is forecast to be the most common cause of death globally,
including India by 2020. Hence this study is done to screen CAD in young adult population so that
early intervention can be started.
Aims and objectives: To find the relative risk of coronary artery disease in young adults.
Method: After obtaining the approval for the study from institutional ethical committee, all the subjects
who are willing to participate in the study were asked to sign an informed consent. Rose angina
questionnaire was administered in young adults. The score taken was analyzed for prevalence and
relative risk of coronary artery disease among the young adults. Higher the score the more the risk of
having CAD. Results will analyzed using SPSS 14.
Results: Study was conducted to screen the normal individuals for the risk of CAD, this study showed
the out of 100 individuals 82 were at low risk, 18 were at high risk of CAD among 100 individuals for
intermittent 67 were at low risk and 33 showed signs of intermittent claudication. There was no
difference between male female ratio and no correlation between BMI.
Conclusion: Findings of this study suggested that early identification of coronary artery disease can
be screened through rose angina questionnaire so that early intervention can be administered along
with life style modification.
Keywords: Rose Angina Questionnaire, Coronary Artery Disease, Intermittent Cloudication, Young Adults

INTRODUCTION
Coronary artery disease incidences in India are
increasing. Coronary heart disease is forecast to be the
most common cause of death globally, including India
by 2020. (1) Interaction between genetic and
environmental factors determines susceptibility of an
individual to develop coronary artery disease.(2) Large
epidemiological studies have shown that a family
history of coronary heart disease (CHD) is an
independent risk factor for cardiovascular disease.(3,4)
A parental history of CHD is considered to reflect
genetic biochemical and behavioural components that
may predispose an individual to be at higher risk of
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cardiovascular disease.(5,6) While a positive family
history is not modifiable, it can be used to identify
individuals in whom a more intensified strategy of
preventions by intervening on modifiable risk factors
such as hypertension, hypercholesterolemia or
smoking should be developed. There are evidences of
increasing prevalence mainly in women but it is based
on few studies. Using rose angina questionnaire a
postal questionnaire which is already been used to
screen CHD.(7) Hence this study is done to screen CAD
in young adult population so that early intervention
can be started.
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METHODOLGY
After obtaining the approval for the study from
institutional ethical committee, all the subjects who are
willing to participate between the age group of 20-30
years were enrolled in the study and asked to sign on
informed consent. Rose angina questionnaire will be
administered in young adults. The score taken will
analyzed for prevalence and relative risk of coronary
artery disease among the young adults. Higher the
score the more is the risk of having CAD. Results were
analyzed using SPSS 14.
RESULTS
As the above study was conducted to screen the
normal individuals for the risk of CAD, this study
showed the out of 100 individuals 82 were at low risk,
18 were at high risk of CAD Among 100 individuals
for intermittent 67 were at low risk and 33 showed
signs of intermittent claudication. There was no
difference between male female ratio and no
correlation between BMI.
Table1: BMI distribution in the study.
BMI

No. of individuals

<18

16

18-24.9

70

25-29.9

12

>30

3

Limitation
The sample size was less in the study. Thus the
results cannot be generalised to the entire population.
Equal number of males and females should have taken
to find out the prevalence in both the sex.
CONCLUSION
Findings of this study suggested that early
identification of coronary artery disease can be
screened through rose angina questionnaire so that
early intervention can be administered along with life
style modification.
Acknowledgement: Nil
Source of Funding: Self
Conflict of Interest: Nil
Ethical Clearance: Ethical clearance obtained from
KLE University’s ethical committee.
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the individuals for risk factor CAD.
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3
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ABSTRACT
Background study: The prewriting skills are important to be assessed because writing as the
predominant task for the elementary school children. Intervention in prewriting skills is useful as it
can help in the production of legible handwriting. Previous studies are done in normal kinder garden
children. However no studies are in mental retardation. This study was planned because of the value
of prewriting skills training has not been special explored in children with mental retardation.
Aims and objectives: To evaluate the present level of prewriting skills.
To set realistic goals to improve the next prewriting skill.
To facilitate the get through simplified teaching technique.
To re-evaluate his prewriting skills.
To reinforce his newly learnt prewriting skills.
Methodology: A prewriting skill assessment form was made. Bala Vihar, where the study was done.
The inclusion criteria were
1. The entire subject should have only mild Mentally Retardation.
2. The entire subject should be institutionalized at Bala Vihar.
3. The entire subject should not receive any other interventions for drawing in the same institution.
The exclusion criteria are
Visual impairment and auditory loss was ruled out.
The researcher taught and helped the subjects to attain these goals, through simplification.
Repetition was encouraged for to enhance learning skill. This method of prewriting was too
implemented for the involving twenty minutes per days per student. After a week, the subjects were
re-assessed with the same from which showed improvement in these prewriting skills.
Results: Pre intervention mean value is 5.3 N. Post intervention mean value is 10.25 N. it shows that
there is significant improvement.
Conclusion: The difference between pre and post intervention score is 4.95 N. This different has
proved that the prewriting skills were improved through simplified technique.
Keywords: Mild Mental Retardation, Prewriting Skills

INTRODUCTION
Drawing uses a kind of universal language. The
world “draw” means to drag a pointed instrument
such as pen, pencil, or brush over a smooth surface.
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This scribbles of children are drawings as truly as are
the sketches of the masters. Children make marks on
surface long before they lean to write. It is easy to
understand, therefore, that drawing is the most
fundamental of the arts and is closely related to all the
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others. Although drawing differs in quality, they have
a common purpose.
Mental Retardation is defined as impairment in
intelligence from early life and inadequate mental
development leading to impaired learning ability7.
Although cognitive and academic skills are not
specific objectives of occupational therapy for sensory
integrative disorders, improvement in these domains
has been detected in some intervention studies
involving the provision of classical sensory integration
treatment7. Occupational therapy aimed at developing
compensatory skills such as improved drawing also
may free the child to facts on the conceptual aspects of
academic tasks, rather than the perceptual motor
details of how to draw8. In such compensatory
programs, effects on outcome skills tend to be limits
to the specific task of concern7. Similarly, consultation
programs may enhance cognitive or academic skills
by providing strategies for reducing the effect of
sensory integrative disorders on these functions, for
instance helping a teacher understand how best to seat
a child in class(such as in a bean bag chair versus a
firm wooden chair on the front corner of the room near
the teachers task) may assist in reducing the effects of
a sensory integrative disorder by making it easier for
the child to attend to instruction in the class room.
Since their developmental milestone (especially
cognition) would be less with respect to the
chronological age, their drawing skills would be
affected. Therefore they require special attention to
improve their drawing skills. Since drawing is a
complex process and demands high cognitive and
sensory motor functioning interrelated with each
other. Drawing was simplified to them when they were
taught.
AIMS AND OBJECTIVES
To evaluate the present level of prewriting skills.
To set realistic goals to improve the next prewriting
skill.
To facilitate the get through simplified teaching
technique.
To re-evaluate his prewriting skills.
To reinforce his newly learnt prewriting skills.
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Review of Literature
Prewriting skills usually develops in a specific
sequence and are acquired at certain developmental
ages. Though these skills usually, develop and similar
ages in most children it is not abnormal for there to be
some variation in the age at which they are acquired,
In addition, the ability to draw specific shapes and
representations of objects does not only really on motor
skills and motor planning, but also on the visual
perception and understanding of them. A child’s
prewriting skills usually develop as follows3.
15 months – Initiates scribble or may scribble
spontaneously when appropriate materials of familiar
and available.
18 months – scribbles spontaneously and initiates
a demonstrated crayon stroke.
2 years – imitates a vertical stroke and round
scribble. The Denver Developmental Screening Test
states that to be acceptable the vertical stroke must be
within 30 degree of the vertical.
2 and a half years – initiates a horizontal strokes.
3 years – copies a circle: (It should be note that
“copy” is different from “initial”. “Copy” indicates that
the shape is drawn after seeing the conceptual shape
which has not been seen in the process of being drawn,
where as “initiate” indicates that the shape has been
observed during the process of being drawn as well
as when it was complete. Therefore copying a circle
requires the child to understand the shape and devise
a motor plan for reproducing it. Initiating a circle
requires only the imitation of the movement, which
was perceived during its construction)
3 years – initiates a cross which is composed of a
vertical and a horizontal line not one which is
composed of 2 diagonal lines.
Some children may attempt to draw a
representation of head with some indication of features
and perhaps less. The Denver Developmental
Screening Test indicates that 25 percentages of children
are able to represent a human figure with 3 parts of 3
and a quarter years and all are able to do so at the
developmental age of 5 years.
4 years – copies a cross: representations of a human
figure usually contain move parts heads, features, legs
thinks and often arms.
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4 and a half — copies a square: some children will
initiate a square which they have watched will initiate
a square which they have watched being drawn from
about 3 and half years.
5 years—copies a triangle: this is usually the Ist
shape children are able to draw which contains
diagonal lines.
6 years—copies a diamond (Illing worth, 1983)
some authorities suggest that the average age when a
diamond may be drawn in 7 years and that 50 percent
of 7 years old find imitation of the diagonal in
configuration difficult to execute.

learning and developmental interest. These technique
or method of drawing was too implemented for the
involving twenty minutes per days per student. After
a week, the subjects were re-assessed with the same
from which showed improvement in these prewriting
skills. These improvements are shown in the graph
and the results were analyzed.
Data Analysis
Pre intervention
Table I:
X

x

f

fx

2.5

8

16.0

5-10

7.5

12

90.0

10-15

12.5

-

-

15-20

17.5

0-5

METHODOLOGY
The researcher spent sufficient time to review
various literatures throughout the entire period of
study. Then set the objectives for the study. A
prewriting skill assessment form was prepared. A
sample of assessment is enclosed. Priority permission
was taken from the authorities of Bala Vihar
(government), which was the proposed school to carry
out the study.
The inclusion criteria were
1. The entire subject should have only mild Mentally
Retardation.
2. The entire subject should be institutionalized at
Bala Vihar.
3. The entire subject should not receive any other
interventions for drawing in the same institution.

A pilot study was conducted with two subjects, so
the researcher would be familiar with the assessment
form. A quiet room was preferred and care was taken
to remove the destructible stimuli. And each subject
was seen individually at a time. A blank white sheet
was given and was asked to draw free hand with no
specific theme given to them for fifteen minutes. Then
these drawing were estimates with to developmental
age was identified, realistic goals were set.
The researcher taught and helped the subjects to
attain these goals, through simplification.
Repetition was encouraged for to enhance learning
skill. Primary towards to encourage and motivate
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Σfx=106.0

X – Limits, x – midpoints, f – frequency, Σf –total number of
persons, X – mean? X =Σfx =106 Σf
20

Post intervention
Table II
X
0-5

x

f

fx

2.5

-

-

5-10

7.5

9

67.5

10-15

12.5

11

137.5

15-20

17.5

-

-

“f=20

“fx=206.0

X - Limits, x – midpoint, f – frequency, Σf – total number of
persons, X - mean? X = Σfx = 206
Σf
20

The exclusion criteria are
Visual impairment and auditory loss was ruled out.

Σf=20

RESULTS
Pre intervention mean value is 5.3 N
Post intervention mean value is 10.25 N
From these two results, it is showed that there is
significant improvement.
CONCLUSION
The difference between pre and post intervention
score is 4.95 N. This different has proved that the
prewriting skills were improved through simplified
technique.
Limitations
Since psychologist was not analysis at that
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institution, mild group of Mental Retardation were
selected based on these academic performance, given
by the teacher of that institution. Home program was
not given as there were no adequate cares taken.
DISCUSSION
These subjects are selected based on the IQ test.
All are mild level. All the subjects are well in draw a
line both horizontal and vertical and also the circle by
copying the given pictures. Most of the subjects are
finding difficult in copy a cross and they are not go for
the further item which are shown in the table. Staff or
the therapist introduces the simplified teaching
technique of learning the copy a cross with completion.
The intervention period of each child is approximately
around 15 to 20 minutes. The cross item is performed
in many times by using the pencil or wax crayon after
the intervention. This practice took for each child is
around two to three months. All the subjects are
encouraged through giving positive reinforcement
immediately after successful completion of the given
the item. Here the subjects are doing the same of
copying the cross in many times. After completion of
the study the therapist suggest this technique to the
institutional staff to teach the same to the children.
Finally the study find that the pre test means value is
5.3 N and the post test mean value is 10.25 N. Hence,
this can be seemed that there is definitely significant
improvement.
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the staffs who also help me to complete my study.
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ABSTRACT
Purpose: The purpose of the study is to test reliability and sensitivity of shuttle walk test in chronic
mechanical low back pain patient.
Objective: This study is to test the reliability and sensitivity of shuttle walk test in patients with
chronic mechanical LBP to assess their functional disability.
Method: It is a non experimental design type of study with a sample size of 30.
Results: Karl Pearson's correlation coefficients were used to analyze the relationship SWT and
functional disability .Reliability of the test was found to be very significant but sensitivity didn't
have much significance .
Discussion: In this study a sample of patients of chronic low back pain were taken without any
particular work aspect in consideration. Three times walking was administered with specific
recordings by pulse oximeter and the therapist.
FROST et al (1995) extended the use of shuttle walk test to measure functional capacity in patients
with chronic low back pain.
This study shows that shuttle walk test has a reliability as a measure of functional capacity in patients
with chronic low back pain where as it didn't find much on aspect of sensitivity of the test. Thus
shuttle walk test fulfils the basic norms as a measure of functional capacity in patients with chronic
low back pain.
Analytical values of the physiological baseline measurement showed no significance difference
between the two days of test.
Conclusion: The study conducted showed good reliability and low sensitivity of shuttle walk test as
a measure of functional capacity in patients with chronic low back pain
Keywords: SWT- Shuttle Walk Test, LBP -Low Back Pain

INTRODUCTION
Low back pain is a common musculoskeletal
disorder affecting 80% of population at some point of
time.1 Low back pain is a persistent and commonest
form of job related disability of this era. Every year
one in five adults will have low back pain. Back is the
second most common site of pain. Low back pain can
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broadly divided into acute, sub acute and chronic
according to the duration it persists. Low back pain
which remains consistent for more than 3 months with
relapsing symptom is well said as “Chronic low back
pain”. Low back pain whereas is not a clinical entity
but a symptom which is often neglected, in turn having
different stages as it worsen i.e. impairment, disability
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and chronicity. Low back pain is a major health
problem within Western industrialised populations.
It is simple yet a complex phenomenon which is one
of the greatest health problems within western
industrialised population. The greater the duration of
low back pain, greater the probability of permanent
disability 6. The disability caused by chronic low back
pain is a growing problem that has escalated
dramatically over recent years.
One of the main aims of rehabilitation is to reduce
this low back pain related disability, however the
fundamental questions remain about the identification
and selection of an appropriate functional outcome
measures to asses and record the progress of patient
with low back pain 9
Traditionally clinicians use visual analogue scale,
range of motion, muscle strength and straight leg raise
as a measure of wellbeing of patient’s symptoms.
Wherever, a simplified form of measure yet reliable
and valid test should be established to help as a better
prognostic indicator.
Walking is an attractive exercise mode for testing
because of its simplicity, relation with daily life
activities, low risk of injuries and health and fitness
benefits. In clinical practice, walking tests have been
developed to assess exercise performance, functional
capacity or functional disability of patients with
respiratory diseases, chronic heart failure, cystic
fibrosis and low back pain. There are two types of
clinical walking tests: a self paced walking test in which
patients have to walk as far as possible in a certain
time period – for instance, 2, 6 or 12 mins - and an
externally paced walking test and in which patients
have to walk at increasing speeds.
The shuttle walk test is an incremental externally
paced walking test .This is a simple and feasible test.
The test involves a walking on flat platform between
two markers 10m apart and at the end of each minute
the speed increase .This is more profoundly used for
testing cardiovascular fitness of chronic obstructive
pulmonary disease 10and in cardiac patients12.The
distance is measured in meters, longer the distance
signifies better performance. Further it is a
performance based test that measures exercise
performance level. Being a incremental test, it stresses
the patient to a symptom limited maximal
performance.
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Walking tests have been around since the 1960’s,
when the 12min walk was popularised by aerobic
fitness enthusiast, “Kenneth H.Cooper, as a quick find
easy fitness test. 25Walking is a part of everyday
activity, and patients with chronic low back pain often
complain difficulty in walking. So shuttle walk test
represents a logical choice as an objective major of
functional disability in this patient.25
Many studies by eminent researcher have been
conducted on shuttle walk test as a endurance
indicator of healthy as well as cardiovascular diseased
patients .Where as there are fewer studies on shuttle
walk test as a prognostic yet evaluative factor for
patients with chronic low back pain before and after a
treatment protocol. The studies had some lacunas such
as no practice walk test; sample size being small, result
being influenced may be by treatment. These entire
loop holes were taken into consideration in this study,
further which may enable us to make use of shuttle
walk test in departments as an assessment tool.
METHODOLOGY
Study design: Non Experimental design
Study type: Co relational study
Sample size: 30 subjects
Sampling method: Convenient sampling
Study duration: one week
Study setting: Department of physiotherapy, SRM
College of Physiotherapy
Inclusion Criteria
•

patients with at least 6 months duration of low
back pain

•

Age –20-40 years

•

No previous history of cardiovascular problems.

•

6 min walk test endurance

Exclusion Criteria
•

Radiculopathy

•

Any other form of disability

•

Osteoarthritis

•

Traumatic injury to lower limb

•

Impaired hearing or comprehension.
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MATERIAL AND METHOD
Materials Used
•

Shuttle walk test tape

•

2 marker cones

•

Pulse oximeter

•

meter tape

•

Non – slippery, flat walking surface at least 10m
length.
PROCEDURE

Patients first were selected basing on the criteria
fixed. Then patient were given oswestry questionnaire
to be filled by them, they were clearly explained about
the procedure and the dos and dont’s of it. On day 1
the patient were given a practice walk test for them to
be used to the procedure and cardiovascular
endurance was checked by 6MWT .The patient were
then asked to come on day 2. On day 2 patients were
asked to walk in a 10 m shuttle in accordance to
increasing speed with the verbal clues given by the
therapist 12 levels of the test in mind. In this walking
at first VAS, BORG, resting oxygen saturation, resting
heart rate were jotted down. Again after 15 sec spo2
and heart rate was noted down. Patients were asked
to stop the walk if they suffered from leg pain, felt
palpitation or fatigue. End of the session the no of
shuttle completed, vo2 max, and rate of perceived
exertion, spo2, heart rate, peak heart rate, peak spo2,
peak Borg and time were kept track of. Then on day 7
patient were again asked to come after treatment, again
the data’s were recorded down and patient were again
asked to fill in the owswestry questionnaire.

RESULT
Visual analogue scale values decreased
significantly (p<0.005) in patients in table 2, showing
decreasing pain. Comparing visual analogue scale and
the distance travelled on both day 2 and day 7 showed
low correlations. There by showing good reliability
and low sensitivity of shuttle walk test to show the
functional capacity of chronic low back pain patients.
Oswestry disability index values decreased
significantly (p<0.005) in patients in table 3, showing
decrease in functional disability. Comparing oswestry
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disability index and distance travelled on both day 2
and day 7 showed low correlation .There by showing
good reliability and low sensitivity of shuttle walk test
to show the functional capacity of chronic low back
pain patients.
Peak heart rate values did not show significant
(p<0.005) in patients . By comparing peak heart rate
and distance travelled on both day 2 and day 7 showed
low correlation,there by showing good reliability and
low sensitivity of shuttle walk test to show the
functional capacity of chronic low back pain patients.
Number of shuttles completed showed significant
increase (p<0.005) in patients. By comparing number
of shuttles completed on day 2 and day 7 showed high
correlations .There by showing good reliability of
shuttle walk test to show the functional capacity of
chronic low back pain patients.
Borg rate of perceived exertion values decreased
significantly (p<0.005).spO2 values increased
significantly (p<0.005).By comparing Borg and spO2
on day 2 and day 7 showed low correlation. There by
showing low sensitivity of shuttle walk test to show
the functional capacity of chronic low back pain
patients.
Peak heart rate and Borg rate of perceived exertion
when comparing did not so statistically significant
there by denoting that shuttle walk test is not sensitive
enough to detect functional capacity of chronic low
back pain patients.
DISCUSSION
In this study a sample of patients of chronic low
back pain were taken without any particular work
aspect in consideration. Three times walking was
administered with specific recordings by pulse
oximeter and the therapist.
FROST et al (1995) extended the use of shuttle walk
test to measure functional capacity in patients with
chronic low back pain9.
This study shows that shuttle walk test has a
reliability as a measure of functional capacity in
patients with chronic low back pain where as it didn’t
find much on aspect of sensitivity of the test. Thus
shuttle walk test fulfils the basic norms as a measure
of functional capacity in patients with chronic low back
pain.
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Analytical values of the physiological baseline
measurement showed no significance difference
between the two days of test.
M AMSTRONG et al (2005) showed the
reproducibility of shuttle walk test in chronic low back
pain1.
ARNOTT et al (1997) showed that shuttle walk test
is a measure of functional capacity in cardiac patients12.
BRADLEY et al (2002) showed the reliability,
repeatability and sensitivity of modified shuttle walk
test in cystic fibrosis adult patient. According to the
earlier studies on shuttle walk test practice walk test
was an important aspect to be looked upon while
conducting the test, where as in this study this glaring
fact was taken into account5.
LYNN K. THOMAS (1980) et al showed that
decrease in pain the patients tend to walk more37.
TAYLOR et al (2001) showed that fitness
programme significantly improved shuttle walk test
results28.
When a comparison was done between visual
analogue scale and shuttle walk test it showed high
coefficency. This implies that with decrease in pain the
patient walked more with a greater speed and lesser
time period.
The results of this study are in agreement with the
later findings. There was a significant high correlation
between the distances travelled on the two days,
whereas low correlation was found between the
physiological measures and distance walked between
the two days. Summing up these, result suggests that
shuttle walk test produce a reliable but less sensitive
result.
Being the main concern of this study on the
reliability and sensitivity of shuttle walk test in terms
of the distance travelled when compared with the
result of oswestry disability index score. In oswestry
disability index it takes into consideration all aspects
of variation in a patient with chronic low back pain
where as shuttle walk just takes into account a single
aspect i.e. physical inactivity. Patient with chronic low
back pain tend to be inactive as a result of severe pain.
Further as a result of inactivity, cardiac and skeletal
muscle respires inefficiently.
WITTINK et al (2000) showed this decreased
efficiency results in a loss of muscle endurance and
cardiac output20.
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In physiological means, this inactivity is closely
related with a loss of oxygen consumption and aerobic
fitness. There by keeping this in mind 6 min walk test
was performed to check the cardiovascular endurance
before the test. Further the physiological responses
were recorded in this test to ensure that the patients
were clinically stable throughout the study and to give
guarantied safety.
The most common reason for stopping the test was
leg pain and fatigue whereas in some cases there was
inability in maintaining the pace. These all factors may
be in relation to the muscle weakness and a decrease
in general fitness experienced by the patient due to
prolonged period of low back pain.
In practical means shuttle walk test require very
little space and inexpensive equipments to be used in.
All the patients were at ease while performing the test.
Maintenance of increased pace helped in denoting the
degree of chronic low back pain, the lesser the pain
the more the speed they were able to catch up with.
CONCLUSION
The study conducted showed good reliability and
low sensitivity of shuttle walk test as a measure of
functional capacity in patients with chronic low back
pain
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one and my parents for their support throughout.
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ABSTRACT
Introduction: Dysmenorrhea is most common disorder among menstruating young adult girls. Active
stretching exercises has been promoted as a preventive regimen for dysmenorrhea hence the purpose
of this research project is to investigate the effect of active stretching exercises on symptoms of primary
dysmenorrhea.
Material and method: 120 girls aged between 17- 25 years with moderate-to-severe primary
dysmenorrhea were selected from Shree B. G Patel College of physiotherapy, Anand and Shree
Jalaramgirls hostel, V. V Nagar. The students were non-athletes and volunteered for the study. The
participants were randomly divided into 2 groups: an experimental group (n = 60) and a control
group (n = 60). In the intervention group, the subjects were requested to complete six active stretching
exercises for 8 weeks (3 days per week, 2 times a day) at home. In the pre-test, all the subjects were
examined for pain intensity (10-point scale, visual analogue scale), pain duration and other signs
and symptoms of primary dysmenorrhea using Moos Menstrual Distress Questionnaire.
Results: After 8 weeks, pain intensity in experimental group was reduced from 7.1 to 3.0(p<0.0001)
MMDQ score was reduced from 99.15 to 65.92 (p<0.0001). In the control group there was no significant
decline in pain intensity or other sign and symptoms of dysmenorrhea.
Conclusion: Active stretching exercises decrease pain and other signs and symptoms of primary
dysmenorrhea.
Keywords: Dysmenorrhea, Primary Dysmenorrhea, Active Stretching Exercises, Visual Analogue Scale,
Moos Menstrual Distress Questionnaire

INTRODUCTION
Dysmenorrhea is defined as painful menstruation
that prevents a woman from performing normal
activities, often accompanied by other symptoms
including diarrhoea, nausea, vomiting, headache and
dizziness. Dysmenorrhea may be caused by clinically
identifiable cause (secondary dysmenorrheaassociated
with some structural abnormality or pathology)or by
excessive prostaglandins leading to painful uterine
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muscle activities (primary dysmenorrhea).4 Primary
dysmenorrhea is more common in early menstrual
stages. The pain is felt over the lower abdomen and
sacral region in the first hours of periods and it may
be colicky. In such patients the uterine isthmus is
hypertonic and that results in menstrual flow debris
being temporarily retained causing pressure on this
highly innervated zone. Others postulate that the pain
may be due to ischemia of vigorously contracting
uterine muscles16.
As per study conducted in Andhra Pradesh in 2013,
the overall prevalence of Primary dysmenorrhea in
India was 54% out of which 52.5% belong to urban
areas and 55.7% belonged to rural areas14.
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Primary Dysmenorrhea is associated with
restriction of activities and absence from school, college
or work. Physical exercise has been suggested as a nonmedical approach for the management of the
symptoms despite of the widespread belief that
exercise can reduce dysmenorrhea evidence based
studies are limited.11
And hence, with this increasing prevalence of
primary dysmenorrhea in women we felt it necessary
to investigate the effect of active stretching in primary
dysmenorrhea on adolescents and young adults and
have an approach from our side towards the
conservative treatment of primary dysmenorrhea.
We included active stretching exercises in our
protocol so as the person is able to perform by
themselves independently without any assistance or
external force. Thus it would be convenient for the
subjects and help them build more confidence in
performing exercises.
METHODOLOGY
Subjects from Shree B.G. Patel College of
Physiotherapy, Anand and Shree Jalaram Girls Hostel
V.V.nagar who volunteered to participate were
randomly allotted in two groups: Experimental group
(Group A n=60 subjects) and Control group ( B n=60
subjects).Eventually 120 subjects met with inclusion
criteria of age group between 17 to 25 (mean age 21)
and with regular menstrual cycle. All participants
experiencing moderate to severe primary
dysmenorrhea. The selection process of subjects was
done by history taking. History of specific disease
,compulsory use of special drug, having symptoms
such as tingling, itching, discharge, irregular
menstruation cycle or subjects with regular exercise
history were excluded from the study. Informed
consent of participants was taken. Experimental group
performed active stretching exercise till 8 weeks and
control group did not perform any type of exercise
PROCEDURE
In experimental Group six type of active stretching
exercise were performed. All exercises were done for
three days a week and two times a day, for 8 weeks.
The participants were instructed to inform about any
kind of discomfort caused during exercise program
and not to perform these active stretching exercises
during the 4 days of menstruation.
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1. The subject was asked to stand behind a chair, bend
trunk forward from the hip joint so that the
shoulders and back were positioned in a straight
line and the upper body was placed parallel to the
floor. Duration of holding time was 5 seconds;
Repetition was 10 times.
2. The subject was requested to stand 20 cm behind
a chair, then raise one heel off the floor, then repeat
the exercise with the other heel alternatively. The
exercise was performed 20 Times.
3. The subject was asked to spread their feet shoulder
width, place trunk and hands in forward stretching
mode, then completely bend her knees and
maintain a semi squatting position. Duration of this
position was 5 seconds; the subject then raised her
body and repeated the same movement 10 times.
4. The subject was asked to spread her feet wider than
shoulder width and was asked to bend and touch
left ankle with her right hand while putting her
left hand in a stretched position above her head,
so that the head was in the middle and her head
was turned and looked for her left hand. This was
repeated for the opposite foot.. The exercise was
repeated alternatively 10 times for each side of the
body.
5. The subject was asked to lie down in the supine
position so that the shoulders, back, and feet were
kept on the floor. In this position the knees were
bent with the help of her hands and reached to her
chin. The repetition frequency was 10 times.
6. The subject was asked to stand against a wall and
put her hands behind her head and elbows
touching the wall, then without bending the
vertebral column, the abdominal muscle wall was
contracted for 10 seconds.
Outcome measures
Visual analogue scale (Cronbach’s á 0.99)23 and
Moos menstrual Distress (Cronbach’s á 0.946)9 were
taken before initiating program, after 4 weeks and after
8 weeks of active stretching exercises for the both
groups.
Visual analogue scale: pain score of the subjects
involved was recorded by visual analogue scale, which
is 10cm straight line drawn and it starts with no pain
and ends with worst thinkable pain. The participants
were asked to mark a point on this line as per severity
of their pain which indicated present pain level12.
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Moos’ Menstrual Distress Questionnaire: consists
of 48 symptoms which women may experience during
menstruation. According to the severity the subjects
were asked to rate those symptoms on a 6 point scale

ranging from “no experience of symptoms” to “acute
disabling”17. The total is obtained by adding rating of
all symptoms out of the grand total of 264.

RESULTS
Unpaired t test was used to compare the outcome measures between the two groups.
Baseline Data
Table no.1: Mean Value Comparison of Baseline Data between the Group
Mean Value Comparison of Baseline Data Between the Group
Groups

Age in Years

Height in cm

Weight in kg

AOM in Years

Experimental Group

21.35

159.5

49.88

6.3

Control Group

21.28

158.3

47.88

6.7

Table no.2: Comparison of Pre VAS Values between the Groups
Comparison of Pre VAS Values Between the Groups
Group

Mean

SD

t test

p value

Significant

Experimental

7.133

1.467

2.113

0.0367

NO

Control

7.417

1.418

Table no.3: Comparison of pre MMDQ Values between the Groups
Comparison of pre MMDQ Values Between the Groups
Group

Mean

SD

t test

p value

Significant

Experimental

99.15

23.74

0.08745

0.9305

No

Control

99.55

26.3

Table no.4: Comparison of VAS Values after 8 Weeks between the Groups
Comparison of VAS Values after 8 Weeks Between the Groups
Group

Mean

SD

t test

p value

Significant

Experimental

3.017

0.9654

18.53

<0.0001

Yes

7.2

1.436

Control

Table no.5: Comparison of MMDQValues after 8 weeks Between the Groups
Comparison of MMDQ Values after 8 weeks Between the Groups
Group

Mean

SD

t test

p value

Significant

Experimental
Control

65.92

12.53

8.916

<0.0001

Yes

99.08

25.95

DISCUSSION
The present clinical trial was conducted to study
the effectiveness of active stretching on primary
dysmenorrhea for 8 weeks in terms of reduction of pain
using Visual Analogue Scale (VAS) and improvement
in other sign and symptom of dysmenorrhea using
Moos Menstrual Distress Questionnaire22.
The average VAS score showed significant
reduction after intervention in experimental group,
from 7.133 to 3.017 after 8 weeks of protocol (p<0.0001).
During menstruation pain causing factor are said to
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be prostaglandins which is present in high quantity in
menstrual fluid. They are potent vasoconstrictors and
thus cause ischemia of the uterus. Exercise act on the
linings of uterus and increase the level of Endorphin
which acts as non-specific analgesics for short term
relief of pain. Similar results were obtained by Shahnaz
et al who had conducted the study on ‘Effects of
stretching exercises on primary dysmenorrhea in
adolescent girls’ on 179 high school girls4. In this
protocol of 8 weeks, active stretching exercise had
significantly reduced pain implying the same
mechanism as above.
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A study by Abbaspur et al in his study also
suggested that stretching exercise reduces the
incidence of dysmenorrhea and is due to exercise
related hormonal effects on the lining of the uterus, or
increased level of circulating endorphins1.
Another study by Committee of Physical Therapy,
in New Zealand in their study of pelvic stretching
exercises also supported the reduction in pain intensity
by concluding that pain in dysmenorrhea is spasmodic
in character hence stretching exercises helps to increase
the endorphin level and reduce uterus muscle spasm13.
Kristina S Gamit et al with her evaluation on effect
of active stretching exercises, a 12 week protocol,
proved that the increase in the blood flow and
metabolism of the uterus during stretching exercise
was effective in the reduction of dysmenorrhea
symptoms 11.
In our study we also noted that the Moos Menstrual
distress questionnaire score had reduced from 99.15
to 65.92 in experimental group (p <0.0001). This is
supported by Golub et al who had conducted study
on effect of Golub’s stretching exercises on primary
dysmenorrhea 7.
A hypothesis suggesting this was, dysfunction of
lumbosacral vertebra reduces the mobility of spine.
There by affecting the sympathetic nerve and hence
affecting the supply of blood vessels to pelvic viscera.
This leads to dysmenorrhea as a result of
vasoconstriction. Stretching exercises increase spinal
mobility and improve pelvic blood supply through an
influence on autonomic nerve supply to blood vessels7.
A community in Belgaum, KLE University had
performed a comparative study on aerobic training
verses stretching exercises using MMDQ score and
they concluded that dysmenorrhea is a referred pain
from musculoskeletal structures that share the same
pelvic nerve pathway. Referred pain from lumbar
spine, pelvis and hip may be responsible for pelvic
pain and other signs and symptoms associated with
primary dysmenorrhea. Hence stretching the
surrounding muscles as well as suprapubic region over
comes the referred pain10.
LuanaMacêdoet al suggested that improving the
flexibility of spine and pelvic structures minimises the
referred muscular pain and suppresses the signs and
symptoms of dysmenorrhea13.
There was an interesting element of relationship
between stretching exercise and dysmenorrhea, which
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was presence of stress. Numbers of studies have shown
a correlation between stress and dysmenorrhea. A
study by Noorbaksh et al suggested that stress
increases sympathetic activity which enhances
intensity of uterine contraction. Therefore reducing the
intensity of pain by stretching exercises indirectly
reduces stress19.
A number of studies have shown a comparison
between aerobic exercises verses stretching exercises
and had concluded that aerobic exercises had better
results in reducing pain intensity than stretching
exercise10. However stretching exercises being less time
consuming and convenient seems to impact more
confidence in subjects. Therefore I emphasized on
active stretching exercises.
CONCLUSION
According to the results obtained after performing
8 weeks of active stretching exercises, reduced pain
intensity, diminished pain duration, reduction in stress
level were observed. Hence, Active stretching exercises
indeed alleviate pain and symptoms of primary
dysmenorrhea. And because of high potential benefits
of active stretching exercises girls are recommended
to perform these exercises on regular basis to help the
decrease the negative impact of these symptoms.
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ABSTRACT
Objective: Design: Experimental.
Setting: Nephrology unit, CMC&H, Ludhiana.
Participants: Twenty patients with Chronic Kidney Disease of any stage between the age group 3570 years were selected by random convenient sampling technique.
Intervention: Patients were selected and baseline assessment is taken on the questionnaire. Home
based exercises are taught to the patient. Patient is re-assessed after 4 weeks.
Main Outcome Measures: Patient's status is recorded on SF-12 Health Status Questionnaire for
Baseline and after four week protocol assessment. Then the comparison between the scores before
and after intervention was done.
Results: The paired t-test value for scores on SF- 12 Health Status Questionnaire pre- and posttherapy is calculated to be 6.176(PCS), 4.189(MCS) which is statistically significant p=0.0107(PCS)
and 0.0674(MCS). So we have better results after the intervention given to chronic kidney disease
patients as compared to the scores before intervention.
Conclusions: There is significant improvement in quality of life and functional capacities of patients
with chronic kidney disease.
Keywords: Physiotherapy, Renal Insufficiency, Kidney Disease, Quality of Life, PCS, MCS

INTRODUCTION
The physical fitness and physical functioning ( the
ability and capacity to perform activities of daily living)
is severely reduced in adults with CKD7.It is declining
from 70% of the expected norm in a pre-uremic phase
to 50% of the expected norm when starting dialysis
therapy11,7,2 . Patients with a renal transplant have a
lower physical fitness of approximately 70-80% of the
age-matched controls11. Here, the corticosteroids, still
a basic immunosuppressive treatment, contribute to
muscular atrophy. Thus, the physical fitness in adults
with CKD is reduced and affects the capacity of the
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patients to perform activities in everyday life and
occupational tasks. Physical functioning in patients
with CKD is affected by several factors like
consequences of CKD in it-self, the original disease
process that brought about the patient’s kidney disease
and the treatment of CKD which may have further
detrimental effects8 .
The main factors causing reduced physical fitness
are anaemia3,9 and muscular weakness1,6. This results
in fatigue and increasing inactivity, which in turn
reduces physical fitness even further and increases
impairments in physical functioning1,10,6 .It is important

5/10/2015, 5:14 PM

78 Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3

that the consultant renal physiotherapist, renal nurse,
renal dietician and renal physician have an
understanding of limitations in physical fitness and
physical functioning that adults with CKD are
expected to face and how various unique issues may
alter the treatment approach. All training methods
have to start with cautions and feed-back to the
patients.
Many adults with CKD experience difficulties in
walking if the ground is not level, as in the case of
stairs or steps, uphill slopes, etc. In such conditions,
they experience physical resistance very quickly. Many
elderly with CKD also have difficulties in performing
everyday chores, such as managing their personal
hygiene, making their bed, hanging up laundry,
vacuum-cleaning, lifting things, rising from a squatting
position, cleaning, etc. They also experience difficulty
in performing a physical activity over a prolonged
period of time, for instance, hanging up laundry,
without having to pause several times, which they
have not had to do prior to the disease. Most of the
patients also have difficulties in performing physical
activities at the same pace as they did prior to the CKD.
Adults with CKD may also experience temporal stress
since they cannot do as much as they would have liked
to. They need more time to perform various activities,
partly due to “internal demands”, like the need for
physical rest and partly due to their experiences of
external demands as a result of all the medical
appointments and other appointments. All these
factors may have a negative impact on the patients’
level of activity and participation as well as their social
life 4. It seems urgent to do something for these patients.
Rehabilitation has a positive effect on physical fatigue
and improves both ‘endurance’ and physical
‘performance’, which, in turn, could reduce the need
for more time to be able to perform everyday chores
or other physical activities. It would then be possible
for the patients to find more time for their own
activities, increasing their physical activity level. It is
important to make clear to patients that just by putting
time and effort into physical exercise or activity they
can improve several aspects of their experience of
fatigue, reduced physical fitness and temporal stress.
It is, though, important that appointments for physical
exercise training are co-ordinated, as far as possible,
with the patients’ other medical appointments. This
would give the patients more time to perform their
own physical activities.
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Adults with CKD are subjected to multiple
physiological and psychological stressors. Welch et al
13
have for instance showed that the most common
treatment-related stressors in patients with
haemodialysis are fluid limitations, the length of
dialysis and vacation limitations. When adults with
CKD rank the stressors that they are subjected to, it is
limitation of physical activity which is the number one
stressor .Therefore, when meeting a patient with CKD
and evaluating his or her coping and adaptation, the
health-care provider must take into account diverse
levels of analysis (physiological, psychological,
sociological), short versus long-term consequences and
the specific nature of the situation in question.
RESEARCH DESIGN & METHODOLOGY
Study Design: Experimental
Research Setting: Nephrology unit, CMC& H,
Ludhiana and; Physiotherapy unit, College of
Physiotherapy, CMC&H, Ludhiana.
Sample Size: 20 patients with CKD of any stage
Sampling Technique: Random convenient sampling
technique
Sampling Criteria
Inclusion Criteria
•

Age group 35-70 years

•

Both Male/Female

•

To receive medical prescription for practice of
physical activity.

•

Patients willing to participate in the study

Exclusion Criteria
•

Patients with carcinomas

•

Pregnancy

•

Patients with unstable angina, recent MI ,
uncontrolled arrhythmias

•

Uncontrolled hypertension

•

Severe diabetes

•

Presence of neurological or motor dysfunction that
is impeding for implementation of the exercise
protocol
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RESULTS

Outcome Measures
Assessment done on 0th( Baseline ) day & last day
of 4th week on SF-12 Health Status Questionnaire
PROCEDURE
In this study, patients with any stage of CKD
(Chronic Kidney Disease) were selected. The patients
were taken from Nephrology Unit, Christian Medical
College , Ludhiana. 20 patients were participated in
this research.
The patients were selected based on the sampling
criteria. The exercises were demonstrated to each
patient and they were told to perform the exercises
daily at home for four weeks.
The Exercise program includes breathing exercises,
free range of motion exercise, aerobic exercises of low
intensity progressing gradually according to the
patient’s tolerance.
Exercise Protocol

The paired t-test value for scores on SF- 12 Health
Status Questionnaire pre- and post- therapy is
calculated to be 6.176(PCS) and 4.189(MCS) which is
statistically significant as the p-value for PCS is 0.0107
and P-value for MCS is 0.0674. So there come better
results after the intervention given to chronic kidney
disease patients as compared to the scores before
intervention.
Hence, alternate hypothesis is accepted i.e. there is
significant psychotherapeutic effect of physiotherapy
on quality of life and functional capacities of patients
with CKD after intervention of exercise program.
Table 1:
Component

Mean

Standard
deviation

Standard
Error

Pre-PCS

24.155

6.063

1.355

Post-PCS

31.07

9.808

2.193

Pre-MCS

39.725

13.316

2.977

Post-MCS

47.035

11.142

2.49

P value and statistical significance

Physical exercise done once a day for 30 minutes
and vitals should be checked before the exercise
protocol. The exercise protocol starts with warm up
session of 5 minutes which includes deep breathing
and stretching exercises followed by range of motion
(ROM) exercises for upper limb (shoulder,elbow,wrist
and hand) and lower limb (hip,knee and ankle) on both
sides except on the side bearing fistula.10 repetitions
were to be done on each joint in rhythmic and
controlled fashion.It was followed by isometrics of
quadriceps and hamstrings muscles(10 repetitions
with 10 seconds hold).Further, walking (upto 100
meters) with or without support was to be done.
Finally cooling down session of 5 minutes of deep
breathing while sitting was followed. The time for the
aerobic and strengthening exercise varied according
to the tolerance of the patient.

The two-tailed P value is less than 0.0001

After patients enrolled in the study and provided
consent, the nature of the research was explained in
detail to the patient.Then, baseline assessment was
done for all the participants.Then, Home exercise
protocol was taught to them and they were re-assessed
on last day of 4th week using SF-12 health status
questionnaire tool.

The two-tailed P value equals 0.0005

Scores of tool before and after the therapy sessions
were compared and data was analyzed.

df = 19
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By conventional criteria, this difference is considered to be
extremely statistically significant.
Confidence interval
The mean of Group One minus Group Two equals -6.915
95% confidence interval of this difference: From -9.258 to -4.572
Intermediate values used in calculations
t = 6.1761
df = 19
standard error of difference = 1.120

Table 2
Physical
Component

Mental
Component

(PCS)

(MCS)

t value

6.1761

4.1896

P value

0.0107

0.0674

P value and statistical significance
By conventional criteria, this difference is considered to be
extremely statistically significant.
Confidence interval
The mean of Group One minus Group Two equals -7.310
95% confidence interval of this difference: From -10.962 to -3.658
Intermediate values used in calculations
t = 4.1896
standard error of difference = 1.745
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DISCUSSION

CONCLUSION

The aim of the study was to find out the Effects of
Physiotherapy to improve Quality Of Life and
Functional Capacities of Patients with CKD. The study
was carried out on 20 patients. Treatment protocol was
set for the patients. Data analysis of 20 subjects was
done by comparing baseline and 4th week assessment
using SF-12 Health Status Questionnaire (includes
questions based on physical, mental, social, emotional
well-being) which revealed the significant results of
exercise on patients Quality of life. The t-test value
comes out to be 6.176(PCS) and 4.189(MCS) which is
statistically significant as the p-value for PCS is 0.0107
and p-value for MCS is 0.0674. Thus, results are better
after the intervention.There are many studies showing
scientific evidence that if adults with CKD do not
exercise and only do a certain level of physical activity
in their daily living then the muscle mass and physical
fitness will continue to decrease. Also, other studies
says that absence of exercise in daily routine of the
patients with CKD leads to difficulty in maintaining
him or her which thus reduces their social life and
finally end up in reduced Quality Of Life(QoL).In the
study conducted by Parson et al lower intensity
intradialytic exercise program resulted in a significant
improvement in urea clearance perhaps due to acute
increase in blood flow to working muscle12.

The result of the study concludes that there is
significant psychotherapeutic effect of physiotherapy
on Quality of Life and Functional Capacities of patients
with CKD (Chronic Kidney Disease).

Similar studies conducted by Johansen suggests
that exercise can improve many indicators of physical
functioning such as fitness, muscle mass, physical
performance and self reported physical functioning5.
Also, in another work exercise reduces immune system
chemicals that can worsen depression and increases
body temperature which may have calming effects.
Physical activity and Mental Health Current concepts,
explain three basic theories involved with connection
between exercise and depression.
All these studies are not supporting null
hypothesis. So, the research work concludes that there
is significant psychotherapeutic effect of
physiotherapy on Quality of Life and Functional
Capacities of patients with CKD (Chronic Kidney
Disease). So, resisted and strengthening exercises can
also be implemented to increase more physical
strength.
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Limitations of the Study
•

Sample size taken was small.

•

Age related factors were not included.

•

Treatment protocol is of short duration.

•

Male and female ratio was disproportionate.

Future Scope of the Study
•

Can be done on larger number of subjects.

•

Comparative study can be done on male and
female patients.

•

Considering a particular stage of CKD study can
be done.

•

Therapy for six months can be given and
assessment can be taken every month to check the
results.

•

A study on effects of resisted exercise on CKD
patients can also be done.
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ABSTRACT
Background: This trial was carried out to see the effect of Acu- Transcutaneous Electrical Nerve
Stimulation in patients with middle aged borderline hypertension.
Subjects: twenty subjects with borderline hypertension
Method: All subjects were randomly assigned to either group A- Acu- Transcutaneous Electrical
Nerve Stimulation or group B- conventional therapy (relaxation technique - jacobson's progressive
muscular relaxation). Both groups were assessed for blood pressure, heart rate and mean arterial
pressure at the baseline and after four weeks of stimulation as an outcome measure.
Results: Intra group comparison showed a statistically significant difference in blood pressure, mean
arterial pressure and heart rate before and after an intervention in both the groups. AcuTranscutaneous Electrical Nerve Stimulation group as compared to conventional group (relaxation
technique - jacobson's progressive muscular relaxation) showed statistically significant reduction in
blood pressure and mean arterial pressure. However the heart rate showed equal improvements in
both the groups.
Conclusion: The present study suggests that stimulation of acupuncture points lowers the blood
pressure in middle aged borderline hypertensive patients.
Keywords: Transcutaneous Electrical Nerve Stimulation, Borderline Hypertension, Acupuncture, Blood
Pressure

INTRODUCTION
Hypertension is the leading cause of cardiovascular
disease worldwide. Prior to 1990, population data
suggest that hypertension prevalence was decreasing;
however, recent data suggest that it is again on the
rise. In 1999-2002, 28.6% of the U.S. population had
hypertension. Hypertension prevalence has also been
Corresponding author:
Dishita A Kadam
Post Graduate Student
KLE University Institute of Physiotherapy, Belgaum - 590010
E-mail: kdishita@yahoo.co.in
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increasing in other countries, and an estimated 972
million people in the world are suffering from this
problem. Incidence rates of hypertension range
between 3%
and 18%, depending on the age, gender, ethnicity,
and body size of the population studied. Despite
advances in hypertension treatment, control rates
continue to be suboptimal. Programs that improve
hypertension control rates and prevent hypertension
are urgently needed. 1
Hypertension is defined as, systolic blood pressure
(SBP) of 140 mmHg or greater and/or diastolic blood
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pressure (DBP) of 90 mmHg or greater. Borderline
hypertension is a condition in which the arterial blood
pressure is sometimes within the normotensive range
and sometimes within the hypertensive range.2

Sample size

The use of needle acupuncture as a method of
treatment for hypertension has been explored in both
western and Chinese literature. Tim Williams and
Karen Mueller found that using a clinical modality as
stimulation produces a quick, but short acting,
therapeutic effect with significant reduction in diastolic
blood pressure in hypertensive patients.3, 4

Group A- Acu- TENS

Hence purpose of this study was to determine the
long term effect of stimulation of acupuncture points
on blood pressure and heart rate.
METHOD
The study was carried out at Cardiopulmonary
Physiotherapy department of a multispeciality tertiary
care hospital for a period of 8 months starting from
August 2012 to March 2013. The study was approved
by the (ethical committee for research on human
subjects of the institute. Written informed consent was
taken from patients. 20 patients were randomly
distributed into two groups using envelope method.
Group A received an intervention in the form of AcuTranscutaneous Electrical Nerve Stimulation and
Group B received conventional treatment in the form
of relaxation. Both the groups were assessed before
and after 4 weeks of training. The outcome measures
being blood pressure, heart rate and mean arterial
pressure.
Inclusion Criteria
Diagnosed cases of borderline hypertension of
either gender between 40 – 60 years of age and patients
those who are willing to participate.
Exclusion Criteria
Patients having either cardiovascular instability like
arrthymia, uncontrolled diabetes mellitus, any
respiratory condition like bronchial asthma, ILD, cystic
fibrosis, pleural disease and any neurological depletion
like stroke or musculoskeletal dysfunction like recent
fracture, orthopaedic surgery excluded from study.
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20 patients with borderline hypertension of either
gender satisfied the inclusion criteria were selected.

Group B- Conventional therapy
Procedure/Study design: The study was a
randomised controlled study. Baseline blood pressure,
pulse rate and mean arterial pressure was recorded
for both the groups. All monitoring were carried out
on working days and instructions were given to
patients to avoid physical exercise and remain calm
during monitoring.
Transcutaneous Electrical Nerve Stimulation –The
stimulation was given at the cardiopulmonary
physiotherapy set up under supervision of the
investigator. Burst mode of TENS was used. Two
electrodes were used to give stimulation. In supine
position, electrodes were placed over 2 acupuncture
points on the body 51) 3.8 cm distal to lower border of patella and 1.3 cm
left to the anterior tibial ridge
2) The dorsal surface of the foot between the first and
second metatarsals at the meta- tarsophalangeal
joints
Stimulator was set at the frequency of 2Hz and
pulse width 200μs, intensity at the level that patient
could tolerate. Stimulation was given for 30 minutes.
Patients were given treatment for 4 weeks, frequency
being 2 times per week.
Conventional therapy: Conventional therapy was
given in the form of jacobson’s progressive muscular
relaxation. Relaxation was given in supine position by
giving commands. Relaxation was given for 4 weeks,
3 times per week.
Data Analysis
The test for differences in blood pressure and heart
rate before and after treatment was performed using
paired t test.
P < 0.001 was considered as statistically significant.
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Table 1: Baseline Characteristics
Parameters

ACU- TENS

CONTROL

10

10

No. of patients
Age(years)

50.7±4.99

54.4±5.40

BMI

22.99±2.12

23.60±1.75

7:3

7:3

Male: female

Table 2: Intra and Inter group comparison (SBP)
EG

CG

Difference

Pre

134.6±4.90

137.2±3.55

2.6±1.35

.191

Post

129.4±4.72

135.6±2.46

6.2±2.26

.003+

5.2±1.03

1.6±2.63

3.6±1.6

0.001+

0.001

.087

Reduction
P value

P value
(Betn Grps)

Table 3: Intra and Inter group comparison (DBP)
EG

CG

Difference

P value
(Betn Grps)

Pre

85.4±6.46

86.8±3.42

1.4±3.04

.553

Post

82.8±6.05

86±3.26

3.2±2.79

.158

Reduction

2.6±2.67

0.8±2.41

1.8±0.27

.115

Table 3: Intra and Inter group comparison (DBP)
EG

CG

Difference

P value
(Betn Grps)

Pre

85.4±6.46

86.8±3.42

1.4±3.04

.553

Post

82.8±6.05

86±3.26

3.2±2.79

.158

Reduction

2.6±2.67

0.8±2.41

1.8±0.27

.115

0.013+

0.269

P value

Table 4: Inter and Intra group comparison (MAP)
EG

CG

Difference

P value
(Betn Grps)

Pre

102.2±5.01

103.2±3.39

1±1.62

0.607

Post

98.5±5.19

102.5±2.71

4±2.48

0.045+

Reduction

3.7±1.70

0.7±2

3±0.3

0.002+

.001+

0.298

P value

Table 5: Inter and Intra group comparison (HR)
EG

CG

Difference

P value
(Betn Grps)

Pre

80.8±3.79

83.6±9.51

2.8±5.72

0.399

Post

83.7±4.05

87.5±6.02

3.8±1.97

0.155

Improvement

2.9±2.23

3.9±5.13

1±2.9

0.582

0.003+

0.040+

P value

DISCUSSION
The demographic data in table 1 shows that the
subjects in the both the groups had comparable
characteristics in terms of sample size, age, BMI and
male female ratio. As seen in table 2, baseline systolic
blood pressure was comparable as there was nonsignificant difference between the two groups.
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Table 2 shows, that there was significant reduction
in systolic blood pressure by 3.86% in experimental
group and 1.16% in control group from baseline.
Current study shows significant decrease in systolic
blood pressure in the patients with borderline
hypertension after Acu- transcutaneous electrical
nerve stimulation on two acupuncture points.

5/10/2015, 5:14 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 85

Comparison of experimental and control group
suggests that there is statistically and clinically
significant reduction in systolic blood pressure in
experimental group than the control group. Our
finding shows similar finding as that of John Zhang
MD et al on 27 subjects with normal to mild
hypertension treated by Hans electrical stimulation on
two acupuncture points for 30 minutes. They found
that electrical stimulation of acupuncture points can
reduce systolic blood pressure not the diastolic blood
pressure in the subjects with normal to elevated blood
pressure6.
Table 3 shows that the diastolic blood pressure has
shown statistically significant reduction in
experimental group by 3.04% than control group
(0.92%)
Our study suggests low frequency electrical
stimulation of two acupuncture points results in
significant reduction of diastolic blood pressure. Tim
Williams et al have demonstrated that the stimulation
of four selected acupuncture points with current of
medium frequency sinusoidal signal of 10,000 Hz gives
significant reduction in diastolic blood pressure in
hypertensive patients and also showed an efficacy of
electrical stimulation in lowering blood pressure.4
Another study by Kaada B et al suggested that
significant reduction in blood pressure may be
achieved by low- TENS by central inhibition of
sympathetic activity.7
Current study shows significant reduction in mean
arterial pressure (table 4) in experimental group
(3.62%) than the control group(0.67%). F. Jacobsson et
al have demonstrated the effect of transcutaneous
electrical nerve stimulation in patients with therapy
resistant hypertension and suggested that 4 weeks of
TENS application may have an additional blood
pressure lowering properties in hypertensive patients
who did not respond to the pharmacological
treatment.8
Our study showed that there is no significant
difference in heart rate in experimental group (3.58%)
with comparison of control group (4.66%). Kaada et
al7 and Chauhan et al9 have demonstrated similar
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finding that TENS increased coronary blood flow at
rest in patients with coronary artery disease and
syndrome X.
Current study concluded that Acu: TENS can be
used as an alternative method to reduce blood pressure
in middle aged borderline hypertensive patients.
Conclusion: Acu- transcutaneous electrical nerve
stimulation causes clinically and statistically significant
reduction in systolic BP, diastolic BP and mean arterial
pressure in patients with borderline hypertensive
patients. Conventional therapy group also shows
clinically significant but statistically non- significant
reduction in these parameters but to lesser extent than
that caused by Acu- TENS group.
Limitation
1. Sample size was less.
2. Only borderline hypertensive patients were taken.
Conflict of interest- We, the authors declare that
there are no conflicts of interest and the study
presented here is original work of authors.
Acknowledgement: Nil
Funding: This project is self funded
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ABSTRACT
Motor learning in a child demands orientation and integration of various cognitive, emotional, sensory
motor and musculoskeletal systems. Therapy has focused on allowing optimal arousability, sensitivity
and alignment of these systems to create internal and external environments conducive to motor
learning in children with cerebral palsy. Music and especially rhythmic musical cues have been used
in individuals with Parkinson's disease, stroke and autism with relatively less research being
performed in children with Cerebral Palsy. In the current study, 12 children with cerebral palsy ( age
group of 6 to 12 years ) Age Group of 6 to 12 years with Intelligence Quotient of 80 or above (
Wechsler scale), without any auditory dysfunction and with severity of disability on GMFMCS graded
as II, III and IV were divided into 2 groups of 6 each. The experimental group received 6 weeks of
training in activities performed in synchronization with regular beats played by a Digital Metronome.
This was done in addition to conventional Physiotherapy which was received by both Groups. Motor
function was assessed on Gross Motor Function Scale 66 and Jebson Taylor Hand Function Measure.
Results: Between Group analysis was performed for Differences in GMFM scores using Man Whitney
U test which showed significantly greater change in % of Gross Motor Function (p value 0.038).
Between Group analysis revealed a statistically significant difference in changes observed on Jebson
Taylor hand function Measure in all areas in terms of time taken.
This suggests that children with cerebral palsy without mental retardation can be trained with
rhythmic musical or non musical cues to improve their feedforward planning strategies which may
reflect on their ambulatory skills as well as their speed of activity.
Keywords: Regular rhythm, Cerebral Palsy, Motor Function

INTRODUCTION
Cerebral Palsy is an umbrella term covering a
group of non progressive, but often changing motor
impairment syndromes secondary to lesions or
anomalies of the brain arising in the early stages of
development.
Children diagnosed with cerebral palsy face
constraints to their motor development as a result of a
spectrum of structural and functional impairments.
Any aspect of development if considered is a result of
integrated activity of various bodily systems. Learning
a new motor skill demands the desire to change the
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present state of being in time and space. This is called
volition which requires sensing the demand to move
and a belief that movement can be performed.
Performing a motor activity is further actuated by
being able to activate the necessary motor units with
reasonable precision which means disengaging from
all other possible activations in favour of the
appropriate motor program.
Rhythmic musical stimuli have been used in
rehabilitation of motor function in the past. Studies
done to train upper extremity function in adults with
hemipaeresis have used rhythmic musical cues in the
form of playing of musical instruments and have
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shown a more specific lateralization of Motor areas as
opposed to only activation of temporal cortex prior to
the course of therapy.1
Rhythm has been defined as a pattern of events in
time or/and space. Rhythm is said to be regular when
every two events within this pattern are equally
spaced. A research project on Human perception of
Rhythm by John Simpson described rhythm as being
inherent to human nature. The human tendency to
move in tandem with rhythmic beats is hypothesized
as being associated with reminiscence of intrauterine
experience when the baby receives auditory stimulus
and vestibular- somatosensensory stimulus
simultaneously or in close succession in the form of
mother’s heart beats. It has also been hypothesized that
every time the brain receives a vestibular input, there
will be an alteration in posture or balance unless some
motor activity counteracts the stimulus. Sound or its
variations get transmitted by way of compressions and
rarefactions set in the air. These stimulate the
semicircular canals and hence the brain initiates some
motor activity to avoid a sensory chaos6,8.
Studies have been done first on maquaque
monkeys and then on humans which have identified
a group og neurons in the human brain which have
been titled the ‘Human Mirror Neuron System’. These
neurons are said to form the basis of perceptual
learning which means they get activated when an
activity is observed as well as performed. These
neurons are present in the posterior parietal and
inferior frontal cortex.4. These are also found to be the
basis of auditory motor coupling. It has been observed
that the frontoparietal mirror neurons get activated
when a certain piece of music is heard along with the
temporal i.e. the primary auditory area, the limbic lobe
and the insular cortex. By way of the Mirror neurons
there is activation of motor areas that are
commensurate with the kind of music or beats played.
Thus the loudness or pitch variations will change the
activations. Just the way an observed activity creates
within the observer a certain prediction of the future
events, listening to a piece of music is suppose to make
the listener aware of a plan of action in terms of
intention, result, short term objectives, kinematics and
muscle work. When the performer actually performs
the activity in tandem with the music or actually tries
to create the same music, similar motor areas in the
brain get activated although at variable levels of
precision. This experience of sharing the motor plan
of the music creator is called as ‘Shared Affective
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Motion Experience’. If results of behavioral,
neuroimaging and primate physiology studies are
integrated, it has been hypothesized that rules about
the internal emotional states of the musician , motor
plan of the musician and the end results get encoded.
These are then revised based on the current experience
and thus the perceptual space gets updated. 4
Mirror neuron system has also been purported as
being the basis of social communication and empathy
and research on children with Autism has highlighted
activation of mirror neurons in correlation with
improved social cognition.1-5
In the present study, regular rhythmic beats were
presented using a metronome and subjects were made
to perform activities in tandem with the beats. Musical
patterns were not used to avoid the influence of music
preference on the results.
METHODOLOGY:
Study Design: Experimental
12 children diagnosed with cerebral palsy with an
IQ score of > 80 on Weschler’s scale were included in
the study. These children were selected from the
Physiotherapy OPD of Pad. Dr. D. Y. Patil Hospital
and Research Center and NASSEOH (Chembur,
Mumbai). Children with auditory deficits were
excluded from the study. A written informed consent
was taken from the parents of the children. The type
of sampling used was stratified random ie they were
divided into 2 groups of 6 each with respect to the
severity of motor impairment and type of Cerebral
Palsy. Both groups were assessed for their Gross Motor
function using Gross Motor Function Measure 66 and
for their fine motor function using Jebsens Taylor Hand
function scale.
Both groups were given conventional training
making use of the principles of Neurodevelopmental
techniques, Motor learning, Roods and Proprioceptive
neuromuscular Fascilitation with respect to their
impairments. Additionally the experimental group
was given training of certain movements and activities
which were supposed to be performed in
synchronization with the rhythmic beats played on a
metronome. The activities differed in range and
amplitude with respect to the specific level of function
available but did not differ largely from the
conventional exercises. Thus the independent variable
was incorporation of regular rhythm in exercise. Scores
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on GMFM 66 and Jebsens Taylor hand function
measure were done after 6 weeks of therapy for both
groups.
RESULTS

t test for Jebsen Taylor hand function measure. For
comparing the differences between the 2 groups over
6 weeks, Mann Whitney U test was used for Scores on
GMFM 66 and unpaired t test was used for Jebsen
Taylor hand function measure.

Data Analysis was done using Graph Pad Instat.
Statistical tests used for within Group comparison
were: Wilcoxon matched test for GMFM66 and paired

There was a significant improvement in GMFM66
scores ( Fig 1) and significant decrease in time taken
for each task in Jebsen Taylor Hand Function Measure
for both groups . Experimental Group ( treated using
Metronome) showed significantly greater
improvement on GMFM66 (Fig 2) and significantly
greater decrease in time taken for all 7 activities of
Jebsen Taylor hand function (Table 1) measure as
compared to the control group.

Fig 1: Comparison of GMFM scores between 2 groups.

Fig. 2: Comparison of % change in GMFM between the 2 groups.

Control:

p value= 0.025

P value= 0.038

Exp Gr:

p value= 0.0156

2 children, 1 in each group had hemiplegia, hence
could not perform 2 of the tasks : checkers, turning
cards with the affected hand. Their readings on the
affected side for the 2 activities have not been
considered.

Table 1: Comparison of change in Jebson Taylor timings in seconds between the 2 groups
Groups

writing

feeding

Light cans

Heavy cans

Small objects

checkers

cards

Control

26

7

10

11

8

8

9

Exp

62

10

20

20

18

16

26

0.0251

0.0146

0.0004

0.0031

0.0015

0.0001

0.0021

P value

DISCUSSION
The results show a significantly better
improvement in Gross Motor Function as measured
on GMFM 66 and Fine motor function as measured
by Jebsen Taylors hand function measure in the group
trained with exercises done on Regular rhythmic cues
in addition to conventional training as compared to
the conventionally trained group.
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Considering the results of the previous studies
associated with use of rhythmic musical cues, one can
explain the results of the present studies. The theory
of Shared Affective Motion Experience1,2,3,4 if integrated
with the results presently achieved, tells that the
rhythmic auditory cues used for training get perceived
as a structure of events i.e. a group of 3,4 or 5 beats.
The commencement of the next set of beats of the
metronome was signalled by a change in pitch. This
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coupled with the regularity of rhythm, over a period
of time created a model of predictability in the
hierarchy of motor control. This happens via the
Human Mirror Neuron System4, 10-14, that is known to
get activated while observing an action being
performed as well as while listening to a piece of music.
This means that while listening to a set of auditory
musical cues, the listener starts recognising the
intentions of the person creating the music. The motor
action performed in order to create the music is
vaguely perceived by a novice (individual not trained
on music) and this allows the listener to reconstruct
various elements of the cues in his or her mind. This is
called echoic memory of the cues. This is coupled with
the motor plan visually or kinaesthetically imagined
by the listener. This enables prediction of the
movement most appropriate to the auditory cues in
terms of its Intention (end point), Short term goals
(parts of the activities), Kinematic attributes (amount
of movement) and the muscle work. Thus the
movement gets planned via the Mirror neuron system
in anticipation of the next beat. The performance then
updates this framework with every subsequent
repetition. The top down perceptual framework of
movement or activity gets updated with the ongoing
or Bottom up perception of the performance17.
In the individuals trained in our study, the basic
biomechanical considerations, visual orientation and
sensorimotor challenges remained largely the same for
both groups19. The experimental group however was
additionally trained for activities performed in
synchronisation with rhythmic auditory cues, thus
sensitising them to the demand of prediction, planning,
execution and error correction in a more structured
manner and more intensively as compared to the
control group. This slight addition was shown to result
on better gross motor function and less time in
performing activities on Jebsen Taylor hand function
measure. The theory explained above also means that
the individuals in the experimental group relied on
their feed forward strategies in addition to feed back,
i.e. made better use of their recall and recognition
schema in acts of simultaneous and successive
processing18.
In an earlier study, children with autism7,11 were
shown to have better activation of the mirror neuron
system with simultaneous improvement observed in
social cognition. Lack of activation of the MNS was
purported to be the basis of social handicaps in
children with autism. But the results of this study
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suggested that the arousability of these children got
modulated with rhythmic musical cues, thus allowing
activation of the mirror neurons essential for social
empathy and perceptual learning. This data can be
extrapolated to our study theoretically with the
hypothesis that rhythmic cues could have modulated
the arousability of children with Cerebral Palsy
allowing better attention in the task being trained. This
can also prevent emergence of abnormal motor
patterns that are known to get exaggerated in moments
of mental stress and emotional excitement.
In a thesis by John Simpson6,8 it was explained that
Human beings have an innate tendency to move in
tandem with regular rhythmic auditory cues because
this brings back memory of the intrauterine experience
of mother’s heart beats being perceived along with the
vibrations generated by the myocardial contraction.
Thus auditory motor coupling comes naturally to the
human brain. This also makes such training more
attractive for most children as well as adults.
These theories can help explain the results of the
present studies. However, further research can help
decipher the precise role of Mirror neuron system
activations (assessed by neuro-imaging) in children
with cerebral palsy.
CONCLUSION
Incorporation of Regular rhythmic auditory cues
in exercise helps improve gross motor function as well
as time taken to perform fine motor tasks in children
with Cerebral Palsy without Mental retardation.
Research can be extended by studying such effects in
children with deficient cognitive control. This will
reveal the efficacy of musical or non-musical cues in
getting the child organised in terms of arousal and
attention and the subsequent planning and error
correction. Studies need to be conducted on a bigger
sample which will improve the external validity of the
results.
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A Study to Evaluate Influence of Attentional Cognitive
Tasks on Postural Sway in School Going Children in
Standing Posture Using Force Platform
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ABSTRACT
Background: Cognitive processing plays important role in motor performance. Children at preschool
need to perform motor or cognitive tasks concurrently. This study is intended to measure postural
sway while performing attentional cognitive tasks.
Methodology: This study includes 60 normal children between the ages of 8- 10 years. Postural sway
was measured by force plate.
Results: Influence of attentional cognitive tasks on balance in school going children was calculated
using one way ANOVA repeated measures.
Interpretation & Conclusion: There is influence of attentional cognitive tasks on postural sway in
children age group between 8-10 years.
Keywords: Cognitive Tasks, Force Plate

INTRODUCTION
Postural control during normal upright stance in
humans is a well-learned task. Hence, it has been
argued that it requires very less attention.1 However,
many studies have recently shown that postural
control is modified when cognitive task is executed
simultaneously.2 This study examined postural control
modification when a cognitive task of varying
difficulty levels is added.
Balance is a dynamic process involving establishing
equilibrium between destabilizing and stabilizing
forces.3 it is the process by which postural stability is
maintained. Postural stability is defined as the ability
to maintain or control the center of mass (COM) in
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relation to the base of support (BOS) to prevent falls
and complete desired movements.3, 4, 5
Various system contributor to postural control
which are_3
1) Musculoskeletal
2) Internal representation
3) Adaptive mechanisms
4) Anticipatory mechanism
5) Sensory strategies
6) Individual sensory system
7) Neuromuscular synergies
Peripheral inputs from visual, somatosensory and
vestibular system are available to detect the body’s
position and movement in space with respect to
gravity and environment.3 Nashner first suggested that
posture during quite standing is controlled by sensory
feedback using a closed loop (Feedback) system
dependent on visual and proprioceptive information.6
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This feedback system appears at a very early age,
as continued by evidence showing that sensory
perturbation can generate postural response synergies
in children as young as 15 to 30 months of age.7
An open loop (Feed forward) system appears to be
used during dynamic tasks. Disturbances in postures
are predicted and the body makes appropriate
adjustments through anticipatory postural
adjustments to maintain stability.8
The overall function of the balance system is
stability and function, achieved through the integrative
CNS system of control. The reactive control occurs in
response to external forces displacing the COM of
movement of BOS; and the proactive control that
occurs in anticipation of internally generated
destabilizing forces imposed on the body’s own
movement.13,14
Postural adjustment requires cognitive processing
and more attention and Cognitive processes broadly
include, attention, motivation and emotional aspects
of motor control that under lie the establishment of
goal. Attention described as the capacity or resources
for processing information.15
The cognitive processes, via executive processes,
controls the mechanisms of attention, activation, and
inhibition, the aim being to focus on relevant
information and to manage attention sharing between
the different tasks.
Using a dual task methodology, the investigator
showed that postural sway increased with increasing
attentional demands of concurrent cognitive tasks,
with most difficult task having the greatest influence
on sway.20
This study includes mainly 5 tasks which are
standing still, reading task, counting backwards,
visual-verbal task and auditory-verbal task. Counting
task was used as mental task and reading task visualverbal task and auditory-verbal task which requires
external sensory information. All the tasks require
attention as well as sensory information during quite
standing.
The modified stroop test is used because the test
demands a considerable amount of focused attention,
few instructions and shows relatively learning effects.
Simultaneous performances of modified stroop test
and balance task would provide information that is
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different from that obtained from simple upright
standing..25
A dual task procedure was developed to estimate
the level of automaticity of a quite upright standing
task.26 Dual task paradigms typically are used for two
different purposes, one is a motor task and other is to
examine the effect of concurrent cognitive or motor
performance. Type of focal task could influence the
proficiency of dual task performances.23
The limits of mobilization potential of the cognitive
processes constrain the individual to share attentional
resources when carrying out several tasks
simultaneously. 27 The cognitive tasks involved
identifications processing of visual and verbal stimuli
similar to those children encountered during their
daily activity.15
A child’s daily routine in the school environment
will often require performing motor and cognitive
tasks simultaneously.7 Children with many types of
disabilities ranging from learning disabilities with mild
motor problems to CP with more severe motor
problems have been shown to have dysfunction of
postural control.28 So, development of postural control
under concurrent conditions in the child that is
typically developing will lead to improved
rehabilitative strategies for children with neurological
dysfunction who have altered sensory, motor and
perceptual system.15
An understanding of the effect of different cognitive
task may assist with development of guidelines for the
progression of motor learning activities.15 Increased
understanding of the effect of divided attention on
motor performance may assist physical therapists in
incorporating attentional factors in to their
examination and intervention techniques.23
Cognitive load can lead to an improvement in
balance performance, that during disruptive postural
situations, this improvement can be linked to a
reduction in exploratory movement behavior. The
processing involved in performing a cognitive task
while walking may influence walking patterns in
children who are developing typically.24
AIM OF THE STUDY
To find the influence of attentional cognitive tasks
on postural sway in Normal school going Children.
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METHODOLOGY
Material and Method
Normal healthy school going children from
Government school, Saint Rita, Joy land and
Ganapathy School Mangalore.
METHOD OF COLLECTION OF DATA
60 children from various schools participated in the
study, both boys and girls in the age group between
8-10 years. In each age group, there were 10 boys and
10 girls.
Inclusion Criteria
1.

AGE: 8-10 years. (Normal healthy children.)

2. Children those who walk independently.
Exclusion Criteria

Reading
Subjects standing still while reading 2nd grade level
sentences projected on the wall facing the child at the
rate of 5 seconds for each sentence.
A Visual-Verbal (Stroop Test)
The cognitive exertion was based on naming in a
clear, the color of the writing of the word, itself
meaning another color.
An Auditory Verbal
To compare a listening word meaning a listening
side and the identical the subject will say “right”
otherwise the subject will say “wrong”. These 5 tasks
were analyzed on force plate to measure postural
sway.
Table 1: Descriptive statistics for ap and ml postural
sway (cms) of cognitive tasks

1. Any orthopaedic or neurological impairment.

Tasks

Mean

SD

N

2. Any congenital and structural abnormalities.

1. S S

1.9453

.61020

60

2. R T

3.6065

1.62190

60

3. Acute illness (fever, cough)
4. Postural deviations.
Sampling: purposive sampling.
MEASUREMENT PROCEDURE
Subjects were instructed to remove their shoes but
not socks.15 seconds practice trail were administered
for each task. After practicing the trails, the subject was
asked to stand on the force plate form. Subjects were
performed three, 30 secs trails of each task.
Measurement of each task was taken by force platform
with readings of AP-ML postural sway, Maximum
standard stability and stability score.

3. C B

3.0507

1.37795

60

4. V V

3.4787

1.47278

60

5. A V

3.2648

1.18003

60

Table 2: Descriptive statistics for max standard
stability in % of cognitive tasks
Tasks

Mean

SD

N

1. Standing Still

15.5602

4.06747

60

2. Reading Task

33.8367

19.34759

60

3. Counting Backwards

28.6900

16.92161

60

4. Visual-Verbal

32.6000

17.53248

60

5. Auditory-Verbal

28.5950

12.09679

60

Table 3: Descriptive statistics for stability score in %
of different cognitive tasks
Mean

SD

N

1. Standing Still

84.3267

4.61834

60

2. Reading Task

66.1550

19.20263

60

TASKS

3. Counting Backwards

71.3100

16.92161

60

4. Visual-Verbal

67.3900

17.52371

60

Standing Still

5. Auditory-Verbal

71.2500

12.36066

60

Subject’s Position: Standing.

Subjects were asked to stand with their feet together
and arm alongside the trunk while
looking at an
image projected on a wall seven feet away.
Counting Backwards
Subjects were instructed to stand still while
counting backwards out loud.

19. Urvashi Jhala--92--.pmd

94

Tasks

DISCUSSION
This study was conducted to investigate the
influence of attentional cognitive tasks in school-going
children and study utilized dual-task methodology to
determine the interaction of cognitive tasks and
postural stability, as indexed by COP excursion.
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The performance on the focal tasks was measured
to determine postural sway in children by using force
platform. The application of dual-task methodology
in children frequently has involved investigation of
the tasks, attentional demands of various cognitive
tasks.
This is important for physical therapists to
understand how age-related differences in the
cognitive abilities may influence a child’s ability to
combine cognitive and motor tasks. Dual-task
methodology is often used to examine the role of
cognition in motor performance from two
perspectives: one is to assess the attentional demands
of motor skills; the other is to investigate the effects of
divided attention on motor skills.23
In our study, standing still task, shows stability
score of 84.33% with AP-ML postural sway of 1.95cms
and maximum standard stability of 15.56%.In standing
still task adding cognitive component like standing still
with reading task showed increased postural sway and
decreased stability score.
Counting backward task showed AP-ML postural
sway of 3.05cms with stability score of 71.31% but
compared to other task it has got better postural
stability. Reading task showed increased AP-ML
postural sway of 3.61cms with increased maximum
standard stability of 33.84% with decreased stability
score of 66.16%.
In visual-verbal task, showed postural sway of
3.48cms with stability score of 67.39%, which is lesser
as compared to reading task. In auditory verbal task,
deterioration observed, there is decrease in stability
score of 71.25% and increase in AP-ML postural sway
of 3.26cms with increase in maximum standard
stability of 28.60% .
Therefore, while performing visual-verbal and
auditory-verbal tasks, the visual or auditory working
information constitutes additional external landmarks
for task performance and this attentional division
between postural control and tasks which requires
sensory stimuli like vision and audition results in
deterioration in postural performance.35
Results of Yvette Blanchard et al suggests that there
is influence of concurrent cognitive task on postural
sway in children and they reported that there is
increase in sway range and sway variability while
performing tasks and with practice, children’s sway
range and sway variability decreased. It appears that
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children adapt their postural stability under conditions
of increased attentional demands by reducing sway
range and sway variability.6
Using a dual tasks methodology, the investigator
showed that postural sway increased with increasing
attentional demands of concurrent cognitive task, with
the most difficult cognitive task having the greatest
influence on the sway. 6
Similarly Huang et al reported that children in their
study demonstrated slower gait speeds with decreased
cadence and step length during simultaneous
performances of three different cognitive tasks (visual
identification, auditory identification and
memorization) than during a single task walking
condition.15
It appears from this suggestion and our findings
that therapists should incorporate more opportunities
to practice dual-tasks in the clinical setting to better
prepare children to adequately respond and adapt to
their everyday environment.
It is postulated that, with practice and maturation,
children develop different strategies for postural
stability to accommodate the changing level of
attentional demands in a given task.6
Our findings therefore suggest that children may
be doing a different strategy than adults to adjust their
postural sway during cognitive tasks.
These findings may be understood in terms of
controlling “degrees of freedom”. When faced with
performing a new task, children may have responded
initially by “freezing” degrees of freedom, making the
task easier to perform and due to that there is increase
in postural sway by constricting the movements. With
practice through repeated trails, children may then
release additional degrees of freedom as they become
more familiar with the task and there is improvement
in balance.6
CONCLUSION
There is influence of atentional cognitive tasks on
balance in school going children
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ABSTRACT
Objective of Study: To improve the Oxygen Saturation in patients of COPD with restrictive
impairment by chest mobilization tech..
Background: Chronic Obstructive Pulmonary Disease is a primary lung disease but as it advances,
there is restriction in chest wall mobility which decreases pulmonary functions and Oxygen saturation
of lung. So purpose of this study is to assess the immediate effect of Chest Mobilization on improving
the Oxygen Saturation.
Materials and Method: An Experimental study was conducted on 30 COPD patients having vital
capacity <80%, to assess the pre and post differences in SpO2 by applying chest mobilization technique:
Rib rotation, Chest wall rotation, Lateral flexion of chest wall, Chest wall extension and Pectoralis
major muscle stretching.
Result: For within group analysis, comparison of data for SpO2 values were done using paired t test
and for between groups analysis, comparison of data for SpO2 values were done using unpaired t
test. Statistical analysis showed that there was significant improvement in SpO2 after application of
chest mobilization technique.
Conclusion: It can be concluded from the present study that Chest Wall mobilization has significant
effect on Oxygen saturation in COPD patient who is having restrictive impairment of chest wall in
later stage of disease.
Keywords: Chest Mobilization, COPD, Oxygen Saturation (SpO2)

INTRODUCTION
The term Chronic Obstructive Pulmonary Disease
(COPD) refers to chronic disorder that disturbs airflow.
COPD is a major cause of morbidity and mortality in
INDIA1. COPD is a preventable and treatable disease
with some significant extrapulmonary effects that may
contribute to the severity in individual patients. Its
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pulmonary component is characterized by airflow
limitation that is not fully reversible. The airflow
limitation is usually progressive and associated with
an abnormal inflammatory response of the lung to
noxious particles or gases.2
The common task force statement of The American
Thoracic Society (ATS) and The European Respiratory
Society (ERS) adds to this definition that: “COPD
is…..primarily caused by cigarette smoking.” 3 Both
GOLD and ATS/ERS agree that COPD is to be
suspected when there is a history of exposure to risk
factors for the disease, chronic cough, sputum
production and/or dyspnoea and that diagnosis must
be confirmed by spirometry. When forced expiratory
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volume in one second (FEV1) divided by forced
ventilator capacity (FVC) is < 70%, even after
administration of a bronchodilator, the diagnosis is
confirmed1. In patients older than 70 years a somewhat
lower ratio (< 65%) has been suggested. 4 Some
guidelines claim that besides FEV1/FVC < 70%, the
FEV1 should be < 80% of predicted value for diagnosis
of COPD.5

pressure/effort relationship, leading to fatigue and
increased dyspnoea.10 To avoid the distressing feeling
of dyspnoea, the patients with COPD tend to avoid
physical exertion and adapt a more sedated lifestyle
than healthy elderly subjects.11 This, in turn, leads to a
vicious cycle of reduced exercise capacity inducing
increased dyspnoea during exercise which leads to a
further avoidance of exercise and so on.

Normally, people take deep breaths or sigh
regularly. These actions stretch the respiratory
structures. Patients of COPD with chronic respiratory
muscle weakness have reductions in lung volumes and
vital capacity (VC) and they may have decreases in
lung distensibility with lung volume restriction.6 As
shown by Mizuri et al, failure to fully expand the lungs
causes increases in lung tissue and chest wall elastance
and decreases in compliance.

Exercise capacity is impaired in COPD, both peak
exercise capacity and functional exercise capacity.
Besides lung hyperinflation and physical inactivity,
ventilation-perfusion mismatch, hypoxemia, cardiovascular problems and muscular changes contribute
to the reduced exercise capacity. Functional exercise
capacity is one of the key prognostic factors of
morbidity and mortality in COPD.12 and correlates
strongly with physical activities in daily life.11

The total mechanical work of breathing (WOB) is
the sum of the work of overcoming both the elastic
and frictional forces opposing inflation. In healthy
adults, about two thirds of the WOB can be attributed
to elastic forces opposing ventilation. The remaining
third is due to frictional resistance to gas and tissue
movement. In diseased states, the WOB can
dramatically increase. In patients with restrictive lung
disease, work is the integration of the volume-pressure
breathing curve. The increase in the WOB is a function
of tissue elastance and an inverse function of
pulmonary compliance.7

Mobilization of rib cage joints appears as a specific
aim for physiotherapy, as rib cage mobility seems to
be reduced with obstructive lung disease. Chest wall
mobilization improves mobility of chest wall, reduces
respiratory rate, increases tidal volume, improves
ventilation gas exchange, reduces dyspnea, decreases
work
of
breathing
and
facilitate
relaxation.13,14,15,16,17,18,19,20,21

Failure to take periodic deep breaths can change
alveolar surface forces and increase the tendency for
alveolar collapse. Gross muscle weakness alters the
passive recoil of the thoracic cage, modifying the
neutral position at which lung and cage recoil
pressures are balanced. 8 This result in altered
inspiratory muscle length-tension relationships. The
lungs and chest walls are susceptible to the effects of
incomplete regular mobilization. The tendons and
ligaments of the rib cage and the costovertebral and
costosternal articulations stiffen, and the latter
ankylose, as the intercostal and other respiratory
muscles become fibrotic and contracted.8

Experimental study (Before and after with control), one
time study

Expiratory airflow is limited because of the
obstruction, leading to air trapping and hyperinflation.
This accentuates when the minute ventilation or
respiration rate is increased, for example during
exercise.9 The hyperinflation induces increased strain
on the respiratory muscles, which are forced to work
in a limited range of movement with negative

•

Patients diagnosed as having COPD by the
physician. The diagnosis was confirmed by COPD
questionnaire.

•

Patients with COPD with restrictive impairment
(VC<80%)

•

Age: >40yrs
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MATERIALS AND METHOD
Study Design

Dependent Variable: Oxygen Saturation,
Independent Variable: Chest Mobilization tech.
Sample Design: Random sampling
Sample Size: 30 Patients
Study Setting: General Hospital, Ahmedabad
Selection Criteria
Inclusion Criteria
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•

Sex: male

•

Patients who are able to comprehend commands

•

Patients who are willing to participate

Exclusion Criteria
•

Patients with unstable vital parameters

•

Those who have active lung infection

•

Patients with congenital heart disease, ischemic
heart disease, rheumatic heart disease

•

Patients who have recently taken bronchodilator
drugs.

COPD Questionnaire and PFT of all these patients
were done. These patients were divided randomly into
two groups (15 in each group), one group was
experimental and other was control group. Chest
mobilization techniques and Breathing exercises are
given to experimental group an only breathing
exercises were given to control group. Oxygen
saturation values were measured before and after
giving chest mobilization technique. 3 Repetitions of
each maneuver was done.
Chest Mobilization tech. are13:
•

Rib rotation

•

Patients with continuous Oxygen therapy

•

Chest wall rotation

•

Patients with artificial ventilation

•

Lateral flexion of chest wall

•

Sex: Female Patients

•

Chest wall extension

•

Pectoralis major muscle stretching

Materials: Assessment format, COPD Questionnaire,
Reliable Ambulatory Pulse Oxi meter, Stethoscope,
Pencil, Pulmonary Function Test

RESULT

Outcome Measure
•

Pulse Oximetry (SpO2)22,23: Pulse oximetry is a noninvasive method allowing the monitoring of the
oxygenation of a patient’s hemoglobin. A sensor
is placed on a thin part of the patient’s anatomy,
usually a fingertip or earlobe, and a light
containing both red and infrared wavelengths is
passed from one side to the other. Changing
absorbance of each of the two wavelengths is
measured, allowing determination of the
absorbances due to the pulsing arterial blood
alone, excluding venous blood, skin, bone, muscle,
fat, and (in most cases) fingernail polish. Based
upon the ratio of changing absorbance of the red
and infrared light caused by the difference in color
between oxygen-bound (bright red) and oxygen
unbound (dark red or blue, in severe cases) blood
hemoglobin, a measure of oxygenation (the per
cent of hemoglobin molecules bound with oxygen
molecules) can be made.

PM-60 Ambulatory pulse Oximeter was used for
measuring saturation of oxygen.
PROCEDURE
30 patients were randomly selected according to
inclusion criteria. Their diagnosis was confirmed by
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30 patients, 15 in each group, were taken in study
Group A: Chest mobilization and Breathing exercise
Group B: Breathing exercise only
For within group analysis, comparison of data for
SpO2 values was done using paired t test. For between
groups analysis, comparison of data for SpO2 values
was done using unpaired t test.
Table 1: Difference in means of AGE
Group A

55.47+5.06

Group B

57.47+8.22

Table 2: Difference in means of SpO2:
Before

After

t-value

p value

Group A

90.60+2.20

92.67+1.79

7.75

<0.0001

Group B

90.33+1.34

91.00+1.69

2.87

0.0124

Table 3: The mean of differences of outcome measures
between the groups
SpO2
Group A

2.07+1.03

Group B

0.60+0.75

The SpO2 mean of differences shows no significant
difference between the groups. (t=4.48, P<0.0001)
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DISCUSSION
Though COPD is obstructive type of pulmonary
disease, as disease progresses, there is stiffening of
chest wall which gives restrictive pattern to the
diseased lung. If this little but important thing is
missed in the rehabilitation of COPD patient then it
can hamper the progress of rehabilitation as this
restriction alters other physiology of lungs and chest
wall and it doesn’t allow other rehabilitation protocols
to work in improving the condition of the patient.
Minoguchi H, Shibuya M, et al. in 2002, in their
study “Cross over comparision between Respiratory
muscle stretch Gymnastics and inspiratory training”
had concluded that RMSG may have clinically
significant benefits, which may be somewhat different
from the benefits of IMT, in patients with COPD.24
Kriel, Achmat. An investigation into the immediate
effect of rib mobilization and sham laser application
on chest wall expansion and lung function in healthy
asymptomatic males: a pilot study. Dept. of
Chiropractic, Durban Institute of Technology.2005.25
Leelarungrayub D, Pothongsunun P, et al. Acute
clinical benefits of chest wall-stretching exercise on
expired tidal volume, oxygen saturation, dyspnea and
chest expansion in a patient with chronic obstructive
pulmonary disease: a single case study. J Body w Mov
Ther. 2009 Oct;13(4):338-43.26
So, in this study, stretching of chest wall muscles
like intercostals and pectoralis major muscle is also
emphasized by chest mobilization technique.
T.Shioya, M.Satake, et al. in 2007, in their study
“Combination of chest wall mobilization and
respiratory muscle training in comprehensive
outpatient pulmonary rehabilitation improves
pulmonary function in patients with COPD” had
concluded that combination of chest wall mobilization
by squeezing technique, RMT and RMSG in outpatient
PR improve pulmonary function, exercise capacity and
HRQOL in patients with stable COPD.21
Above study suggest that chest mobilization can
even affects the patient’s Quality of life so using of
this technique can give a better life to the patient.
Limitation of Study
This study was done on male patients only sofuture
study can be done with taking female patients also in
the study so result of this study can be generalized.

20. Dharmesh--98--.pmd

101

The major limiting factor in present study was
smaller sample size. So future study can be done by
taking a larger sample.
This was a one time study and no further follow
up was taken so could not assess the long term effect
of chest mobilization on COPD.
CONCLUSION
It can be concluded from the present study that
Chest Wall mobilization has significant effect on
Oxygen saturation in COPD patient who is having
restrictive impairment of chest wall in later stage of
disease.
Chest Mobilization is the definite tool for the
improving condition of the patient of COPD with
restrictive impairment of chest wall. So it should be
included as a part of management in the patient of
COPD with other exercise treatment program.
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ABSTRACT
Objective: The effect of muscle energy technique and PNF stretching in comparison of conventional
physiotherapy on hamstring flexibility.
Background: Hamstring tightness or decrease flexibility is a predisposing cause for hamstring strain,
lumber spine disorders and low back pain. This study aimed to evaluate the effects of Muscle energy
technique (MET) and PNF stretching in improving pain intensity (PI) hamstring flexibility (HF) in
chronic nonspecific low back pain (CNSLBP).
Study design: Randomized Clinical Trial
Setting: MMIPR, Mullana (Ambala)
Method: SUBJECTS; 30 subjects male and female in age group of 20-40 years with hamstring tightness
in chronic nonspecific low back pain were recruited for study. The pre-post outcome measures
included range of motion (ROM) of active knee extension test as measured using Goniometer, and
Pain intensity measurement using Numerical pain rating scale (NPRS). The treatments were given
for five consecutive days a week for total of four weeks.
Results: Results showed that there is significant improvement by MET and PNF stretching in
comparison of conventional group static stretching used in hamstring flexibility in significantly
decrease pain in low back and increase active knee extension range of motion in hamstring flexibility
in three groups.
Conclusion: The result of this study indicates that muscle energy technique , PNF stretching and
static stretching produce a significant improvement in hamstring flexibility. Therefore it is concluded
the MET, PNF and static stretching can be use as an effective therapeutic maneuver for decrease
pain, improving ROM and increase flexibility of tight hamstring in chronic low back patient.
Keywords: Chronic Nonspecific Low Back Pain, Muscle Energy Technique, PNF Stretching and Static
Stretching, Hamstring Flexibility, Active Knee Extension ROM, RCT- Randomized Clinical Trial

INTRODUCTION
Non-specific low back pain(LBP)is defined as LBP
which is not attributed to recognizable, known specific
pathology, e.g. Infection, tumor, osteoporosis,
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ankylosing spondylitis, fracture, inflammatory
process, Radicular syndrome or caudal equine
syndrome (Burton et al 2004).1 Acute LBP refers to pain
present for upto 6 weeks. Disorders of the low back
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are the leading cause of disability in people younger
than 45 years of age.2 80% of LBP has been mentioned
nonspecific.3 It has been estimated that mechanical
disorders of the spine, represent at least 98% of
LBP.4low back pain occurs in people with a wide
variety of professions, including those involving heavy
labor, repetitive work activities, and extended
sedentary postures.5Ischemia, Trigger Points, Nerve
Compression and Nerve Entrapment, Structural
Imbalance, Postural Distortion & Dysfunctional
Biomechanics are the 5 primary problems that causes
non-specific low back pain.6
Approximately 90% of adults will suffer from an
episode of LBP at some time in their lives, 50% will
have a recurrent episode and 5–10% will develop
chronic and potentially disabling LBP(Andersson GBJ).
Mechanical LBP is one of the common causes of LBP;
however, there is no clear consensus on the best
treatment for this condition. Conservative treatment
may include manipulation, myofascial release,
exercise, modalities, and a number of other treatment
options. Conservative treatment often includes
flexibility exercises, especially of the hamstrings.7
In patients with NSLBP, it is difficult to assess with
a clinically performed manual test whether the limited
ROM can be attributed to increased muscle stiffness
or decreased extensibility of the hip or the back
muscles. It is also not known whether these muscles
are active or passive during manual testing. Patients
with NSLBP show similar ROM and fingertoe- ground
distance as subjects with short hamstrings. In subjects
with short hamstrings, stretching exercises result in
increased ROM and no changes in muscle stiffness.Stretching exercises are also applied in patients with
NSLBP.8
Many clinicians support this practice based on the
theory that normal hamstring length will prevent
excessive lumbar flexion during postures that place
the hamstrings in a lengthened position such as
forward bending.9 McGill has shown that increased
lumbar flexion during forward bending tasks increases
anterior shearing forces on the spine and increases risk
of injury. Thus, if decreased hamstring flexibility leads
to increased lumbar flexion during forward bending
tasks it may increase the risk of injury to the spine from
mechanical stresses.10
Various authors have suggested different way of
applying MET, by altering the force, duration of
contraction, direction of isometrics contraction and
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length of post contraction and length of post
contraction stretch.11 Several study have investigated
various flexibility treatment on joint range motion.
These study have established that PNF stretching and
MET are both effective in improving joint flexibility in
comparison to control group however ,there is still
some conjecture about which is most effective method
to be used by practitioner.12
Reduced hamstring muscle flexibility has been
implicated in lumbar spine dysfunction, with a
number of studies showing a strong positive
correlation between decreased hamstring flexibility
and low back pain.13
METHOD
Participants:
The sample consisted of 30 volunteers, male and
female, with no history of musculoskeletal disease.
Their ages ranged from 20 to 40 years. Each volunteer
was randomly assigned to one of three independent
groups: a Muscle energy technique (PIR), PNF
stretching (Contract Relax) and control group Static
stretching in hamstring flexibility in chronic
nonspecific low back pain.
Variables
The Independent variables were muscle energy
technique and PNF stretching and conventional
physiotherapy for hamstring flexibility in chronic
nonspecific low back pain and the dependent variables
were pain and ROM.
Outcome measures
Primary outcome measures were pain (measured
using numeric pain rating scale) and hamstring
flexibility measured by universal goniometer.
Study Protocol
30 subjects of chronic nonspecific low back pain
were selected according to inclusion criteria and
allocated into group A, group B and group C. All the
patients in both the groups were pre-tested for pain
and hamstring flexibility. After pre-testing subjects in
group A were given muscle energy technique and
group B were given PNF stretching. Post-test
measurements were done after 4 weeks. The
treatments were given for five consecutive days a week
for total of four weeks.
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RESULTS
Group A is muscle energy technique, Group B is
PNF stretching and Group C is conventional
physiotherapy in static stretching. The analysis
revealed that there was statistically significant
difference between pre and post scores of NPRS and
goniometer in all groups. Group B is showing more
improvement than group A and C at p value < 0.05.
PAIN: The mean and standard deviation value of
pre NPRS of Group A was 5.1±0.875, Group B was
5.1.±0.875, and Group C was 5.1±0.875 respectively.
No significant difference was found among 3 groups
in terms of Pre NPRS. The mean and standard
deviation value of post NPRS of Group A was
2.1±0.737, Group B was 1.3±0.483, and Group C was
2.5±0.527 respectively. Here, significant difference was
found among 3 groups in terms of post NPRS after 4
weeks of intervention.
ROM: The mean and standard deviation value of
pre ROM of Group A was 121.6±4.467, Group B was
121±1.886, and Group C was 122.1±1.524 respectively.
No significant difference was found among 3 groups
in terms of Pre NPRS. The mean and standard
deviation value of post ROM of Group A was
131.5±2.415, Group B was 134.4±2.366, and Group C
was 130.9±2.961 respectively. Here, significant
difference was found among 3 groups in terms of post
ROM after 4 weeks of intervention.

Fig. 1. Mean, standard deviation of Pre-Post NPRS within Group
A, B and C.

The above graph shows pre test and post test scores
of NPRS within group-A, B & group C. Though there
is significant improvement of Pain in three groups. in
the between group comparison, there was significant
improvement of group A,B & group C. but significant
improvement was more in group B as compare to
group A and group C.
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Fig. 2. Mean, standard deviation of Pre-Post ROM within Group
A, B and C.

The above graph shows pre test and post test scores
of Knee extension range of motion within group-A, B
& group C. Though there is significant improvement
of Active knee extension ROM in three groups. in the
between group comparison, there was significant
improvement of group A,B & group C. but significant
improvement was more in group B as compare to
group A and group C.
DISCUSSION
In the present study the three groups had equal
number of subjects and show no significant difference
with respect to their age and gender distribution,
which could have altered the result of the study. There
is statistically significant improvement in three groups
but the group B has shown more significant
improvement in reducing pain and improving
flexibility as compared to the group A and group C
and the result of group A is more significant than group
C. Therefore after the data analysis the result of present
study did not support the null hypothesis and thus
alternate hypothesis was accepted.
The present study suggest that the gains achieved
by MET and PNF stretching might be explained by
autogenic inhibition defined by Ruch and Pattonis
inhibition mediated by afferent fibers from a stretched
muscle and acting motor neurons supplying the
stretched muscle. Houkand Henneman found that
golgi tendon organs(GTOs) are very sensitive to active
contraction of muscle. During the isometric contraction
with muscles in their lengthened range, a great amount
of tension is produced which may stimulate the GTOs
in the hamstring muscle, causing the muscle to reflexly
relax.
Muscle tightness is one of the limiting factors for
restricted range of motion and reduce flexibility of
joint. Hamstring muscles are more prone for tightness
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cause for musculoskeletal problems. This study was
designed to compare the effect of muscle energy
technique and PNF stretching on hamstring flexibility
in chronic nonspecific low back pain patient .
Nourbakhsh and Arab decrease hamstring
flexibility is a common finding in low back patient, if
hamstring flexibility is reduce with low back pain.
Improving hamstring flexibility in low back pain
patient may allow increase motion of the pelvis around
the hip during forward bending, reducing the stresses
on the posterior structures of the legs and spine and
decrease pain.14
Li et al,14 found a four weeks program of daily
hamstring stretching lead to an increase hamstring
flexibility. This present study that used to Muscle
Energy Technique , PNF and Static stretching to see
the effect of hamstring flexibility in chronic low back
pain pateint and this study will significantly
improvement in flexibility in all group. But PNF
stretching technique are more effective than the MET
and Static stretching.
MET and PNF stretching methods have been clearly
shown to bring about greater improvement in joint
ROM and muscle extensibility than passive, static
stretching, Both in short and long term conducted by
study by Sady et al, Wallin et15,16,17,18. The present study
also suggest that the muscle energy technique
emphasized on the relaxation of the contractile
component of the muscle while static stretching
focused on the non-contractile viscoelastic component.
Thus, our study demonstrated that the MET are the
more effective than the static stretching to improving
the flexibility of the muscle.
A comparison of the pre-test and post -test values
of the ROM by active knee extension test and NPRS
for the group shown that there was a significant
improvement of all the group after 4 week. Another
important observation is that there was a significant
improvement in pain and ROM of group B(PNF
stretching) as compare to the group A (MET) and
group C(static stretching).
The finding of our study suggested that there was
significant difference between muscle energy
technique and static stretching which concurs with
other study that have similar result. Gribble et al19
compare the effect of static and hold relax stretching
on hamstring muscle, drawing the influence that both
were equally effective in improving hamstring range
of motion in low back pain patient.
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In the present study the basis for PNF stretching is
theorized to be through neural inhibition of the muscle
group being stretched. The proposed neural inhibition
reduces reflex activity, which then promotes greater
relaxation and decreased resistance to stretch, and
hence greater range of movement (Hutton). However,
Magnusson et al. noted that paradoxically, some
studies have shown PNF techniques to be associated
with greater electromyography activity in the muscle
being stretched when compared to a static stretch. Still,
other research has found PNF techniques to promote
greater relaxation.20
This finding is indicating that it is possible to
significantly increase range of motion in people with
CLBP by use of a 4-week intensive PNF exercise
program. The positive effects of the present training
programs could be attributed to the nature of PNF
exercises, which are designed primarily to maximize
improvements in flexibility. Such exercises take
advantage of the body’s inhibitory reflexes to improve
muscle relaxation. This muscle relaxation allows a
greater stretch magnitude during stretch training,
which should result in superior gains in flexibility.
These results provided further support of previous
findings on the positive effects of PNF techniques on
hamstring flexibility7, Also supported my study the
effects of sustained stretch and proprioceptive
neuromuscular facilitation (PNF) stretch techniques on
hamstring muscle activation and knee extension range
of motion (ROM) in different athletic populations11.
Based on the results of this study, the muscle energy
technique, PNF stretching and static stretching are
effective methods in increase hamstring flexibility and
decrease pain in chronic nonspecific low back patient.
PNF stretching are more effective than the MET and
static stretching in increasing hamstring flexibility.
Limitations
A large sample size required to make the study
more reliable. Our study is limited to two outcome
measures other outcome measures can also be used.
Only pain and knee extension range of motion was
measured and analyzed. The another limiting factor
is that no functional scale is used in this study.
CONCLUSION
The result of this study indicates that muscle energy
technique, PNF stretching and static stretching
produce a significant improvement in pain and
hamstring flexibility. After a 4 week, The group are
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performing the MET, PNF and static stretching in
increase hamstring flexibility significantly. Therefore
it is concluded the MET, PNF and static stretching can
be use as an effective therapeutic maneuver for
decrease pain, improving ROM and increase flexibility
of tight hamstring in chronic low back patient.
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ABSTRACT
Objective: This study aims to establish test retest reliability of two minute walk test in elderly
population to assess functional capacity and secondary aim is to find out correlation between two
minute walk test and six minute walk test in elderly population.
Method: 50 healthy subjects aged 58-85 years were included in the study. The baseline cardiovascular
parameters were taken and the subjects were asked to perform the two minute walk test three times
with one week period between them done at a same time 1+ hour of 1st occasion. Post cardiovascular
parameters were measured immediately after completion of the test. The two minute walk distance
was recorded. Six minute walk test was performed once to correlate two minute walk test with six
minute walk test.
Results: 50 subjects of mean age 67.68±6.4(SD) completed study.ICC of the repeated two minute
walk tests was high (ICC=.942, p<0.05) Significant Correlation have been found between two minute
walk distance and six minute walk distance(r=.760,p<.05), heart rate, respiratory rate and rate of
perceived exertion were,(r=.693,p<.05), (r=.814,p<.05) and (r=.663,p<.05) respectively.
Conclusion: The two minute walk test has good test retest reliability in elderly population and two
minute walk test has shown significant correlation between two minute walk test and six minute
walk test.
Keywords: 2MWT; Test Retest Reliability; Elderly

INTRODUCTION
Walk tests have gained important in clinical
practice and research since past few years. Walk tests
are useful for measuring functional capacity,
monitoring effectiveness of treatment and establishing
prognosis.1
Aging involves gradual progressive and
spontaneous deterioration of most physiological
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functions. The ageing process is of course a biological
reality which has its own dynamic, and largely beyond
the human control.2All the physiological changes that
occur during the aging process, the most important
with regard to quality of life and functional
independence are decline in muscle strength and in
aerobic capacity, indexed as peak oxygen
consumption.3
Functional capacity refers to the capacity to respond
to an exercise stimulus, maintain the physiological
adjustment necessary to sustain aerobic exercise from
a period of time, and then recover appropriately from
that stimulus on cessation of exercise. 4 Although
Progressive incremental tests are gold standard for
the measurement of exercise capacity, which is
outcome measurement for treatment and
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rehabilitation. But these technically intense and
relatively expensive measures are questionable benefit
when predicting physical functioning for daily living
in frail elderly, with severe cardiac or pulmonary
disease, as they become exhausted after only a few
minutes of conventional maximum exercise testing and
exercise capacity may be underestimated.5
Although maximal testing provide a more accurate
assessment of aerobic capacity, sub maximal testing
may be desirable in several situations. These include
pre-discharge testing after myocardial infarction,
assessment of frail elderly subjects unaccustomed to
vigorous exercise and field testing of large number of
subjects.6
Walk Test is significant tool in screening,
management and prognostication of Pulmonary and
Cardiovascular diseases.1 Walking tests are considered
more reliable than other performance based measure
in elderly such as timed chair stand and weight lifting.7
Butland et al proposed two minute walk test in
1982.8 Two minute walk test is based on same concept
as six minute walk test and is less time consuming than
six minute walk test.9 Walk test is simple, practical,
quick and easy to administer.5
Reliability is the stability of the measuring
instrument that is, a reliable instrument will obtain the
same results with repeated administration of the rest.
Test retest reliability is used to establish that an
instrument is capable of measuring a variable with
consistency. In a test retest study, one sample of
individuals is subjected to the identical test on two
separate occasions, keeping all testing condition as
constant as possible.10
Studies have been done with two minute walk test
with older adults to examine function and with other
population like asthma, chronic obstructive pulmonary
disease, amputation and cystic fibrosis.5,11,12,13 No study
have been done to establish Test retest reliability of
two minute walk test in elderly population. So this
study is an attempt to establish the reliability of two
minute walk test in elderly population.
Study done by Kervio et al of reliability and
intensity of six minute walk test in healthy elderly
subjects, it states that the intensity of the 6-MWT
corresponded to 79.6 +/- 4.5% of the VO2max, 85.8 +/
- 2.5% of the HRmax of maximal exercise testing.
Therefore considering this, secondary aim of the study
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is to correlate two minute walk test with six minute
walk test.14
So, purpose of the study is to investigate the testretest reliability of two minute walk test in elderly
population to assess functional capacity in Indian
population
METHODOLOGY
Study design: Correlational study.
Source of data: Healthy individuals of age group
58-85 years were taken from the societies and old age
homes of Gujarat population.
Sample size: Total 50 healthy subjects took part in
study.
Sampling procedure: Healthy subjects between age
group of 58-85 years were purposively selected.
Criteria for selection: Subjects were included in the
study based on following criteria.
Inclusion criteria
1. BMI < 30
2. Age between 58 to 85 years, both male and females
included.
Exclusion criteria
1. Cardiovascular insufficiency.
[unstable angina, myocardial infarction,
uncontrolled hypertension]
2. Recent illness including Upper respiratory tract
infection.
3. Presence of any factor that limit the walk test.
[Impaired cognition function, neuromuscular
disease, claudication, severe musculo-skeletal
problems affecting lower extremity or spine]
Outcome measure
1. Two minute walk distance
2. Heart rate
3. Respiratory rate
4. Borg scale of exertion.
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Location: The two minute walk test (2MWT) and
six minute walk test were performed indoors, along a
long, flat, straight corridor with a hard surface. The
walking course was kept 30 m in length. The length of
the corridor was marked every 3 m.

•

The subjects were positioned at the starting line.
As soon as the subjects started to walk, the timer
and lap counter were started.

•

After completion of two minutes, the subjects were
asked to stop and the spot where the subject
stopped was marked by placing a bright tape on
the floor.

•

Post-test: the cardiovascular and respiratory
responses (Heart Rate, and respiratory rate) were
measured immediately after the completion and
after of the test.

•

The numbers of laps from the counter (or tick
marks on the worksheet) were recorded.

•

The distance covered was recorded. The total
distance walked was calculated, and recorded on
the worksheet.

•

All the readings were taken and cumulated for
analyses of data.

Procedure
•

•

Subjects were informed to avoid caffeine, alcohol
and consumption of heavy meal for at least 2 hrs
prior to testing and strenuous physical exercise in
the previous 24 hrs.
Anthropometric and demographic data was
collected.
[gender, age, height, weight, BMI]

•

Borg scale of perceived exertion was explained to
the subject before the walk test and asked to rate
the perceived exertion after walk test.

•

Two minute walk test was repeated three times,
each session with one week apart in order to assess
reliability

•

As administration of two minute walk test is
similar as six minute walk test, the subjects
underwent the two minute walk test in accordance
to American Thoracic Society (ATS) guidelines.

Instructions to the subjects: (as per ATS guidelines)
“The objective of this test is to walk as far as possible
for two minutes. You will probably get out of breath
or become exhausted. You are permitted to slow down,
stop, and rest as necessary. You may lean against the
wall while resting, but resume walking as soon as you
are able to. You will be walking back and forth around
the cones. You should pivot briskly around the cones
and continue back the other way without hesitation. I
am going to use this counter to keep track of the
number of laps you complete. I will click it each time
you turn around at this starting line.
Remember that the aim is to walk AS FAR AS
POSSIBLE for two minutes, but don’t run or jog.”

RESULTS
Baseline characteristics of the subjects like age,
height, weight and BMI are presented in the Table-1
as mean, minimum, maximum, and standard
deviation values.
The mean distance of first, second repeatation of
two minute walk test ( 1st 2MWT,2nd 2MWT) and third
repitation of Two minute walk test (3rd2MWT ) shown
in Table- 2.
The intraclass correlation coefficient for repeated
measurements of the 2 MWTs are shown in Table -3.
It shows good test retest reliability of 2 MWT.
Correlation between the two minute walk test and
different measures of six minute walk test (heart rate,
respiratory rate and rate of perceived exertion) are
shown in Table- 4. It shows significant correlation
found between the 2 MWD and 6MWD, heart rate,
respiratory rate and rate of perceived exertion
respectively.(p<0.05).

Table 1: Normative data of baseline characteristics:
Number

Minimum

Maximum

Mean

Std. Deviation

Age (yrs)

50

58.00

85.00

67.68

6.41

Height (cm)

50

152.00

182.88

165.81

8.38

Weight

50

43.00

87.00

65.17

9.88

BMI (kg/cm2)

50

15.30

28.90

23.72

3.22
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Table 2: Mean distance of three trials of two minute walk test
N

Minimum

Maximum

Mean

FIRST 2 MWD

50

62.90

180.00

100.9920

Std. Deviation
30.15480

SECOND 2 MWD

50

69.23

210.45

106.0900

35.41991

THIRD 2MWD

50

69.23

210.45

106.2438

34.59263

F-VALUE

SIG.

Table 3: The intraclass correlation of the Two minute walk tests
MEASURE

ICC VALUE

95% CI
Lower Bound

Upper Bound

SINGLE RATER

.942

.9096

.9646

49.74

.000

AVERAGE OF RATERS*

.979

.9679

.9878

49.74

.000

Table 4: Correlation between different measures of 2 MWT and 6 MWT :
Variables

Correlation coefficient (r)

Significance(p)

2MWD-6MWD

.769

.000

Heart Rate (2MWT- 6MWT)

.693

.000

Respiratory Rate(2MWT-6MWT)

814

.000

Rate Perceived Exertion.(2MWT-6MWT)

.663

.000

DISCUSSION
Aging involves gradual progressive and
spontaneous deterioration of most physiological
functions.2 A decline in physical activity contributes
to age related decline in aerobic power.15 Fucntional
decline in older adults is related to physiological, to
both aging and lifestyle related risk factors.16
Submaximal exercise tests are used in older people
as they provide information regarding an individual’s
functional capacity and endurance.4 Timed walk tests
are widely used to evaluate functional exercise
performance, as it is one of the most natural human
activities and does not require complex tests
equipments.16
Two minute walk test measures the distance that a
patient can quickly walk on a flat, hard surface in a
period of 2 minutes (the 2MWD). Two minute walk
test is important tool for screening, responsiveness of
treatment and assess prognosis of pulmonary and
cardiac diasease.5 Submaximal exercise testing can
provide a basis for prescribing activity and exercise
that is both therapeutic and safe for older people.4
Studies have been done of 2 MWT diseased
population like asthma, chronic obstructive pulmonary
disease, amputation and cystic fibrosis.5,11,12,13 Testretest reliability of two minute walk test is not done
in geriatric population. 2 MWT is administrated easily
in very older people as they may find difficulty in
performing 6 MWT. So, this study attempts to establish
test retest reliability of 2 MWT in elderly population
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to assess functional capacity. So, this study examined
the test retest reliability of the 2 MWT to assess
functional capacity in elder people.
In this study 2 MWT was repeated on the subjects
thrice with one week gap between each tests. Rater
was blinded from results of the previous studies. Retest
was done at a same time +1 hour of 1st occasion by the
same rater. Both the test and retest were done mostly
in evening time. To find the co-relation between 1st test,
2nd test and 3rd test score of 2 MWTs, Intra class
Correlation Coefficient (ICC) was used in this study.
The results of the present study showed that test retest
scores of 2 MWTs are closely related with each other.
The high test-retest reliability (ICC= 0.942) was found
in this study. The mean distance for first 2 MWT is
100.99 ±30.15m and 106.09± 35.41, 106.24± 34.59 for
second and third 2 MWT respectively.
Study done by Amy S Y Leung et al, in which there
is high correlation between three trials of two minute
walk test, (r =.99) for 2 MWD were in chronic
obstructive pulmonary disease patients.5.
Dina Brooks et al found ICC value (r=.90-.96) for
reliability of two minute walk test in people with
transtibial amputation, each subject has performed 2
MWTs. The results of this study shows high
correlation.11
Apart from the reliability the secondary objective
was to know correlation between two minute walk test
and six minute walk test. Significant correlation was
found between the 2 MWTs and 6 MWT, heart rate,
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respiratory rate and rate of perceived exertion. The
strong correlation was found between the 2 MWD and
6 MWD (r=.760) and p <.05.Correlation between heart
rate of 2MWT and 6 MWT is moderate (r=.693) and
p<.05 and high Correlation between respiratory rate
and moderate correlation for rate of perceived exertion
as (r=.814) and (r=.663) with significance of p<.05 are
obtain respectively for 2MWTs and 6 MWT.
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An Experimental Study to Compare the effectiveness of
Nmes Vs Emg Biofeedback in the Early Phases of
Rehabilitation Following ACL Reconstruction
Alpa j Dhanani
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ABSTRACT
Objective: To compare the effectiveness of NMES Vs EMG biofeedback along with conventional
physical therapy in the recovery of quadriceps femoris muscle strength and knee range of motion in
the early phases of rehabilitation following ACL reconstruction.
Design: A Quasi Experimental study.
Method: In a 6-week intervention study, 30 patients following ACL reconstruction were studied.
They were divided in two Groups by convenient sampling for Group A (n = 15) NMES along with
conventional physical therapy was given; for Group B (n= 15) EMG biofeedback along with
conventional physical therapy was applied. The treatment protocol consisted of 2 session / day /5
days/week for 6 weeks. Data was collected and analysed using SPSS16.0 by Wilcoxon Signed Rank
Test, Mann-Whitney-U test and T-test.
Results: A significant improvement in the strength of quadriceps femoris muscle strength (p< 0.05),
and increase in the active knee extension ROM (p <0.05) between pre & post treatment stages in both
groups were found.
Conclusion: Using NMES along with conventional physical therapy and EMG biofeedback along
with conventional physical therapy evidenced a significantly greater improvement in isometric
quadriceps femoris muscle strength and active knee extension ROM in both the groups in early
phases of rehabilitation following ACL reconstruction, with no statistically significant difference
between the two experimental groups.
Keywords: ACL Reconstruction, Quadriceps Strength, Knee ROM, NMES, EMG Biofeedback

INTRODUCTION
The ACL (Anterior cruciate ligament) is one of the
most commonly injured ligaments of the knee. The
incidence of ACL injuries is currently estimated at
approximately 200,000 annually, with 100,000 ACL
reconstructions performed each year.1
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Acute ACL injuries can be classified by the degree
of damage to the ACL (partial or complete
disruption). 2 Anterior cruciate ligament (ACL)
reconstruction is a common procedure to allow
patients to return to their for-mer active lifestyle.3
In the 1980s, arthroscopic techniques led to intraarticular reconstructions which allowed the use of
“accelerated” rehabilitation protocols that focused on
early motion.4 The quadriceps femoris muscles suffer
the greatest functional loss after ACL reconstruction
and are the focus of rehabilitation protocol.5
Two exercises commonly used by therapists to
strengthen this muscle group are the quadriceps
femoris muscle setting (QS) exercise and the straight-
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leg raising (SLR) exercise. Both of these exercises are
designed to facilitate quadriceps femoris muscle
performance without imposing damaging stress on the
graft site and suture line.5

Several authors have suggested that the
biofeedback may be a valuable augmentor of receptor
feedback from the knee musculature during
quadriceps femoris muscle exercises.15

As several clinicians have noted, however, patients
often have considerable difficulty executing an
effective QS exercise contraction following knee
surgery, contracting primarily the hip musculature
and neglecting to contract the knee extensors.6

In 2008, The Association for Applied
Psychophysiology and Biofeedback (AAPB), defined
“Biofeedback is a process that enables an individual
to learn how to change physiological activity for the
purposes of improving health and performance.
Precise instruments measure physiological activity
such as brainwaves, heart function, breathing, muscle
activity, and skin temperature. These instruments
rapidly and accurately ‘feedback’ information to the
user. The presentation of this information - often in
conjunction with changes in thinking, emotions, and
behavior - supports desired physiological changes.
Over time, these changes can endure without
continued use of an instrument.16"

In an effort to maximize a patient’s effort to contract
the quadriceps femoris muscle and enhance the rate
of force production, clinicians may choose to augment
the exercise with a training modality that facilitates
higher levels of motor unit activity and more complete
contractions during exercise. Because force
development is a result of both neural and muscular
elements, the training method should facilitate both.7
Neuromuscular electrical stimulation (NMES) has
been recommended as an adjunct treatment for
strengthening the quadriceps femoris muscle
following anterior cruciate ligament reconstruction
(ACLR).8
NMES is the application of electrical current to elicit
known
as
muscle
contraction 9, also
electromyostimulation,10 is widely used to delay or
prevent the atrophy associated with disuse of the
quadriceps femoris muscles, 11 and also targeted
directly at improving strength and minimizing
at-rophy.12
Wigerstad Lossing I et al in a study, compared the
effect of electrical muscle stimulation combined with
voluntary muscle contractions with a program only
with voluntary muscle contractions after anterior
cruciate ligament reconstruction, had concluded that
a significantly larger improvement in the knee
extension isometric muscle strength.13
Anthony Delito et al, in their study, shows
statistically significant results when simultaneous
contraction of thigh muscles is prescribed during an
early phase of postoperative rehabilitation following
ACL reconstruction.14
Postoperatively, although pain and oedema are
certainly factors, may result in diminished control and
use of the quadriceps femoris muscles during
rehabilitative exercises and, consequently, a limited
rate of return to normal muscle function.5
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The principle of EMG (electromyography)
Biofeedback is based on converting myoelectrical
signals sensed from muscles by surface electrodes to
auditory and/or visual signals.17
Several studies have compared biofeedbackfacilitated quadriceps femoris muscle exercise with
exercise alone in healthy individuals and in patients
following knee surgery and have demonstrated greater
peak torque, greater EMG output, an increased rate of
knee extension recovery, and an increased rate of peak
torque recovery with the use of biofeedback.7
Muzafir et al, in their study shows each treatment
modality may be effective in strengthening quadriceps
femoris muscles contraction force, but EMG
biofeedback may be superior to the traditional
treatment modalities in enhancing muscle electricity
activity.18
This effort of mine is to compare NMES and EMG
biofeedback along with conventional physical therapy
in patients following ACL reconstruction and
determine the better of these to yield best results and
greater benefits for the population.
MATERIALS AND METHODOLOGY
Study duration: 1 year (During the period December 2010 to November 2011)
Study setting: Out Patient Department of C.U.Shah
Physiotherapy College Surendranagar, Gujarat.
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Study population: Subjects following ACL
Reconstruction who fulfills the selection criteria.
Sample size: A Total Number of 30 Patients with a
maximum of 15 patients allotted to each Group (Group
A: 15 Patients, Group B: 15 Patients).
Sample design: Convenience sampling.
Selection Criteria
Inclusion Criteria
Age: 16-36 year5

•

Unilalateral involvement.

•

ACL that required arthroscopic reconstruction
using a bone patellar tendon bone autograft
procedure.7
Patients willing to take part in the study by signing
a written informed consent.

Exclusion Criteria
•

ACL that required arthroscopic reconstruction
using hamstring tendon autograft or Quadriceps
tendon autograft or allograft.

•

ACL that required arthroscopic reconstruction
along with menisci or collateral ligament repair.

•

Patients who have received preoperative
conventional physical therapy.

•

Patients who come 48 hours after surgery.

•

Dermatological conditions (e.g. eczema,
dermatitis).9

•

Allergy to the electrode or contact material
(tape / gel)9

•

Patients with insufficient audition and reception
to hear and comprehend simple directions or are
unable to respond to the instructions of the
therapist.9

•

Patients with Impaired sensations, cold
intolerance/hypersensitivity.19

•

Patients with neurological disorders.9

•

patients with any associated fractures, dislocations
of the ipsilateral lower limb and/or the presence
of metal implants.9
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EMG biofeedback unit and its accessories.(Intellect
Advanced - Chattanooga group).

•

NMES unit and its accessories. (Intellect Advanced
- Chattanooga group).

•

Baseline hydraulic Hand- held dynamometer.

•

Universal goniometer.

Outcome Measures

•

•

Tools

116

•

Isometric strength of quadriceps femoris muscle.

•

Active knee extension ROM.

Sampling Procedure
All patients following ACL reconstruction were
identified by convenience sampling technique. The
procedure was clearly explained to all the patients and
their consent was obtained.
Randomization into groups was achieved through
odd/even assignment: the first patient was assigned
to Group A, the second patient was assigned to Group
B, the third patient was assigned to Group A, the fourth
patient was assigned to Group B, and so forth through
the 29th being assigned to Group A and the 30th patient
being assigned to Group B.
DATA COLLECTION
All the subjects completed a detailed Orthopaedic
assessment. The assessment obtained information
about demographic details, medical history, surgical
history, investigation reports and range of motion and
muscle strength of the patients. Subjects who fulfilled
the selection criteria were informed about the study
and requested to sign written informed consent forms.
Experiments were conducted on 15 patients in
Group A and 15 patients in Group B. Group A and
Group B patients were treated with NMES along with
conventional physical therapy and EMG biofeedback
along with conventional physical therapy respectively.
Each patient was evaluated prior to the first session,
after every week of treatment and after the last session,
concerning the following aspects:
Muscle Strength
Isometric quadriceps femoris muscle strength testing
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Isometric quadriceps strength was measured
bilaterally, using a baseline hydraulic hand-held
dynamometer. Subjects sat upright on the examination
table with the hips flexed at 90 degrees and knees
flexed at approximately 60 degrees. 20, 21
ROM
Active knee extension ROM
The active knee extension range of motion of the
affected knee was measured with a universal doublearmed goniometer with the patients in high sitting
position with hip and knee in approximately 90 degree
flexion. The supine lying position was not used, to
avoid knee flexion beyond 90 degrees.22

Waveform: Symmetrical biphasic

•

Frequency: 50 pulse per second

•

Intensity: MTL (maximum tolerated level)

•

Duty cycle: 10 second on/10 second off

•

Ramp: 2 second

•

Phase duration: 300 microseconds

•

Treatment time: 10 minutes

GROUP B
Group B was treated with EMG biofeedback along
with QS and SLR exercises.

Treatment Protocol

Electrode placement: In preparation for the
electrode placement, the skin just proximal to the
patella was scrubbed with a spirit pad.9

During the first postoperative session, patients in
both groups were reviewed and subjectively evaluated
on QS and SLR performance and then they were
instructed to perform of these exercises in conjunction
with the device they had been assigned.

Two dura-stick 6 cm round self adhesive electrodes
were used over the belly of quadriceps femoris muscle
and ground electrode was placed in between the active
and reference electrodes.9

GROUP A

After electrodes were affixed and a baseline activity
level was determined. The initial selection of threshold
value was different for each patient (because of
individual differences in amount of subcutaneous
tissue, edema, and ability to contract the quadriceps
femoris muscle) and was set so that the patient has to
contract primarily the knee extensors and exert
maximally to reach the threshold. The patients were
instructed to contract the quadriceps femoris muscle
to their EMG threshold level, to maintain the audible
signal for 10 seconds on, and to rest for 10 seconds
off.

Group A was treated with NMES along with QS
and SLR exercises.
Electrode placement: In preparation for the
electrode placement, the skin just proximal to the
patella was scrubbed with a spirit pad.9
Two dura-stick 6 cm round self adhesive electrodes
were used over the belly of quadriceps femoris
muscle.9, 23
NMES parameters were set: 24
•

•

Type of stimulator: constant voltage

Statistical Evaluation
Table 1: Inter group comparison of post test scores.
Group A
Mean
Isometric quadriceps
femoris muscle strength

27.83

Group B
Mean

SD

±2.160

27.77

±2.412

Group A

Active knee ex
tension ROM
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t value

SD

Group B

Mann
Whitney U

Mean

SD

Mean

SD

2

±1.927

2.40

±2.028

99.500
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.080

p values
.937

z value

-.558

p values

.577
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RESULTS
The analysis of demographic data did not evidence
statistically significant difference between groups.
The inter group comparison of pre test scores shows
The p value is > 0.05 indicates there is statistically no
significant difference between the pre test scores.
Hence it proves that the groups are homogenous.
The intra group comparison of pre and post test
scores of isometric quadriceps femoris muscle strength
and active knee extension ROM within Group A,
where the p value is < 0.05. A statistically significant
difference was found after treatment.
The intra group comparison of pre and post test
scores of isometric quadriceps femoris muscle strength
and active knee extension ROM within Group B, where
the p value is < 0.05. A statistically significant
difference was found after treatment.
The inter group comparison of post test scores of
quadriceps femoris muscle strength and active knee
extension ROM between group A and group B. The P
value being >0.05, a statistically significant difference
was not found for the quadriceps femoris muscle
strength and active knee extension ROM between
group A and group B. Thus, it shows that both the
interventions are equally effective in the early phases
of rehabilitation after ACL reconstruction in improving
quadriceps femoris muscle strength and active knee
extension ROM.
DISCUSSION
The results found in this study disclosed that after
a six week treatment programme, both the groups
attained a significant improvement in the strength of
quadriceps femoris muscles and active knee extension
ROM.

treatment stage in comparison to the pretreatment
stage.
Though both NMES and EMG biofeedback along
with conventional physical therapy improved the
quadriceps femoris muscle strength and active knee
extension ROM, by comparing the post treatment
variables in both experimental groups. There was no
statistically significant difference in improvement in
the active knee extension ROM (p=0.577), or in
quadriceps femoris muscle strength (p=0.937) between
the Groups A and B.
CONCLUSION
In the experimental conditions used in this study,
using NMES along with conventional physical therapy
and EMG biofeedback along with conventional
physical therapy evidenced a significantly greater
improvement in isometric quadriceps femoris muscle
strength and active knee extension ROM in both the
groups in early phases of rehabilitation following ACL
reconstruction, with no statistically significant
difference between the two experimental groups.
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ABSTRACT
Aim: To assess internal consistency of questionnaire titled "Knowledge of Antenatal Care
Questionnaire."
Method: A questionnaire to assess knowledge of pregnant women about the antenatal period was
developed. It was administered to 30 women as a pilot to elicit answers in order to assess the internal
consistency of the questions. The questionnaire was divided into two sections and Cronbach's alpha
was calculated for the same.
Results: The internal consistency of the two sections was 0.557 and 0.5918 respectively, which denotes
a fair internal consistency.
Conclusion: Further revision to improve the questionnaire is required.
Clinical Implication: The questionnaire aims to find out how much information a pregnant woman
has about her pregnant state and about the perceptions a woman has about the care which she is
supposed to take in this period. Educating the woman and her family about the care which needs to
be taken in the antenatal period can potentially reduce maternal and infant mortality.
Keywords: Antenatal Care Knowledge, Questionnaire, Internal Consistency

INTRODUCTION
One of the important stages of a woman’s life is
pregnancy, which asserts her ability to reproduce and
carry new life inside her. As a woman progresses
through pregnancy, each month and trimester present
with a variety of changes, which need to be assessed,
evaluated and documented at that particular point in
time(1). Each trimester is characterized by its own set
of changes, complaints and disorders(1). Furthermore,
each woman presents with a different and unique set
of demands and requirements. In the nine months of
pregnancy, the changes a woman undergoes can many
a times overwhelm her, causing stress and fatigue to
her (2,3,4). With physical and physiological changes
dominating this period, the woman can face potentially
life threatening disorders. These are scenarios where
it becomes necessary to educate the woman about the
changes she is undergoing, the different measures
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which she might need to take for a safe delivery and
also the need to be educated about the complications
or potential problems that she might face in her
pregnancy or in her delivery. In an absence of the
ability to identify and recognize potential danger signs,
preventable and treatable conditions, like gestational
diabetes, hypertension, can have severe repercussions
on the to-be-mother’s health(5).
The need for imparting health education to women
of reproductive age has been identified in different
regions of India as well as the world(6,7,8,9,10). Though,
research has been directed more towards assessing
utilization of antenatal care in these studiess(8,9,10), the
undercurrent running throughout is the need to
disseminate information about the antenatal period,
the changes occurring in it and the importance of
understanding these changes in order to improve and
increase the antenatal care utilization.
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Indian authors like Manju Sharma (6) , Prabin
Kumar(7) have emphatically documented the need for
imparting health care education to the pregnant or
reproductive age woman. However, in the absence of
an adequate knowledge of how much information
these women already have about antenatal care, it
becomes difficult for the primary contact health care
deliverers to impart any education on this subject.
This study was hence undertaken to identify
questions which need to be asked to a pregnant woman
in order to find her knowledge of antenatal care and
assess their internal consistency in order to revise the
questions further.
METHOD
Focus topics about antenatal care were identified.
These were transformed into questions, with subquestions for each topic, attempting to find the
knowledge, awareness and practices of the pregnant
woman. This questionnaire was revised when a peer
review felt that it was too long (approximately 45
questions had been formed). The second edition of the
questionnaire was administered to 5 women to assess
if the appropriate responses were being received. On
receiving answers to these questions, it was felt that
the questions were being misunderstood and were not
able to elicit the awareness or knowledge aspects of
the questions. Thus, a third revision was performed.
This was administered to 30 women and included
separate columns for the woman to enlist reasons for
her response to the questions. As the questionnaire
had been developed in English, pregnant women who
understood and could respond in English were asked
to answer it.
Most of the questions were based upon a Likertlike response, with a few requiring “Yes/No” answers.
3 open ended questions were incorporated into the
questionnaire, which dealt with the woman’s
perception of who should deliver her baby and where
she would prefer to deliver. Also, she was asked if she
wished to know more about the pregnant state.
RESULTS AND ANALYSIS
For analysis purposes, the questionnaire was
divided into two parts, questions 2 through 10 and
questions 11 through 16 were clubbed together.
Scoring for these questions was based on which option
was chosen by the woman. For the first group of
questions, if the option “Important” was chosen, a
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score of 1 was given; the other options received a score
of 0. The scores were added up and these were used
for analysis. For the second group of questions, if the
option “Agree” was chosen, a score of 1 was given
while the other options received a score of 0. Again
the scores were added up for data analysis.
Microsoft Excel was used to calculate the
Cronbach’s Alpha value of the questions asked. For
questions discussing importance, the alpha value of
the combined score of the 9 questions was 0.557
denoting a fair internal consistency. For the 6 questions
discussing agreement, the alpha value of the combined
scores was 0.5918, again denoting a fair internal
consistency.
The reasons for the responses were documented
but were not considered in the present study.
DISCUSSION
The alpha values describe the internal consistency
of a questionnaire, that is, how each question is relating
to the other in the questionnaire and points out
redundancies if required. Having a very high alpha
value, though good, can also mean that there are
redundant questions being asked. Conversely a very
low alpha value shows that the questions do not have
any relation to each other and are eliciting answers
which might not be of any help to the surveyor. Thus,
having alpha values in either range requires a drastic
revision of the questionnaire. Having an alpha between
0.6 and 0.8 is considered a good value as it denotes a
good chance that questions being asked are eliciting
answers appropriately and that questions are not being
repeated (11) . This study showed a fair internal
consistency with alpha values being 0.557 and 0.5918
respectively for two different question groups. This
denotes that the questionnaire needs to be analysed to
identify lacunae in language to avoid possible
misinterpretations of the questions and also to identify
redundant questions if any. Also, it was felt that a few
topics like breast feeding, foetal movements need to
be added to the questionnaire.
Though the preparation of such a questionnaire
may in itself seem redundant, in a busy outpatient
department, many a times, the health care professional
may not be able to correctly identify a woman’s
knowledge and hence, will find it difficult to provide
appropriate answers to the woman or her family.
Having a baseline awareness of the knowledge which
the woman has might help the health care professional
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to customize answers in order to explain the different
stages of pregnancy and concomitant changes,
problems and complications adequately to her.
Though age of marriage in India is 18, the girl might
not have had appropriate access to health care
information or might not understand the material she
has at hand. Such a lack of information can be
potentially harmful to her, more so if she is not able to
identify warning signs like elevated blood pressure,
oedema or elevated blood sugar levels especially in
the latter stages of pregnancy. Knowledge of these
conditions can help reduce maternal and infant
mortality further(12,13), along with helping the health
care delivery system in providing better and more
effective care.

5.
6.

7.

8.

CONCLUSION
Further revisions of the questionnaire need to be
done prior to reassessing it for validity and internal
consistency.
Clinical Implication: This questionnaire can be used
to assess the baseline knowledge available to a
pregnant woman with a view to improve or add upon
it as required by the woman.
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ABSTRACT
Purpose: To find out the comparison in pain and range of motion in CTS with CBM and NTM.
Methodology: 30 subjects with CTS were recruited and conveniently allocated to NTM group (n=15)
and CBM group (n=15). Subjects in A group received NTM and B group received CBM technique.The
treatment period was 6 weeks for both groups. The outcome measure was Wrist Extension ROM and
NPRS.
Results: According to need of study test were applied and seen clinical improvement in pain and
ROM in CTS patients receiving NTM in comparison to NTM.
Conclusion: Greater improvement is seen in CTS patients who received NTM than CBM.
Keywords: CTS, NCV,NTM,CBM

INTRODUCTION
Carpal Tunnel Syndrome (CTS) is an idiopathic
median neuropathy at the carpal tunnel.CTS is the
most common peripheral neuropathy.Patients with
CTS experience numbness, tingling, or burning
sensations in the thumb and fingers, in particular the
index, middle fingers, and radials half of the ring
fingers, which are innervated by the median
nerve1.Compression of the median nerve as it runs
deep to the transverse carpal ligament causes atrophy
of the thenar eminence, weakness of the flexor pollicis
brevis, opponens pollicis, abductor pollicis brevis, as
well as sensory loss in the distribution of the median
nerve distal to the transverse carpal ligament.Lessspecific symptoms may include pain in the hands or
wrists and loss of grip strength.Numbness and
Corresponding author:
Hiral R Solanki
L-101, Orchid,parshwanath
Ahmedabad-382424, Gujarat
Mobile number: 9662516448
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paresthesia in the median nerve distribution are the
hallmark neuropathic symptoms of CTS.The Etiology
of CTS is unknown cause.CTS can be associated with
any condition that causes pressure on the median
nerve at the wrist.
Clinical assessment by history taking and physical
examination can support a diagnosis of CTS. Special
Tests such as Phalen’s maneuver 2,3 ,Electro
Physiological Testing4,Reverse Phalen’s test3 ,Carpal
compression test, Prayer Test are done to confirm
CTS6,7.
If history and physical examination suggest CTS,
patients will sometimes be tested electro diagnostically
with
nerve
conduction
studies
and
electromyography.When the median nerve is
compressed, as in CTS, it will conduct more slowly
than normal and more slowly than other nerves.Nerve
conduction studies are a sensitive measure of detecting
compression of the median nerve.
Generally accepted treatments, as described below,
may include Carpal bone mobilization8-10,Ultrasound11-
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,splinting or bracing14,15,steroid injection16-18,activity
modification19-29,Neural tissue mobilization30-35,Yoga3639
,medications40-43 and surgical release of the transverse
carpal ligament44-45.

Gujarat.Group A (n=15) subjects were given NTM and
Group B (n= 15) given CBM.

Neural Tissue Mobilization

Inclusion Criteria

Mechanism of Recovery Through Neural
Mobilisation,1)Circulation and nutrition occur
optimally through movement 2)Musculoskeletal tissue
changes ,dimension and exert mechanical forces on
neural structures 3)Minimize forces on adjacent neural
structures 4)Increase nerve tension and intraneural
pressure 5)Facilitate venous return 6)Disperse edema
7)Reduce pressure inside the perineurium 8)Limit
fibroblastic activity and minimize scar formation.

•

CTS patients older than 18-65 years.

•

Patients with Unilateral acute CTS.

•

Males and Females.

•

Clinical diagnosis consistent with neurodynamic
dysfunction.

•

Positive clinical tests (Phalen /Tinel’s test).

•

Positive upper limb tension test with median nerve
bias ULTT.

•

Positive electro diagnostic test

13

Carpal Bone mobilization
Joint mobilization is a type of passive movement
of a skeletal joint47-48.It is usually aimed at a ‘target’
synovial joint with the aim of achieving a therapeutic
effect.CBM is effective for CTS.1)Restore structures
within a joint to their normal position or pain-free
status so as to recover a full range painless movement
.2)Relieves pain Restoring neurodynamic to their ideal
state to provide an ideal environment of mobility
within which the nervous system can function
optimally.CBM (Maitland mobilization) may result in
alteration of the pressure in the nervous system and
subsequently to a dispersion of any existing intra
neural odema49.The aim of CBM is to loosen possible
post-traumatic adhesions between the scaphoid,
Trapezoid and Hamate joints and the median nerve,
which overlies these carpal bones.CBM restore
structures within a joint to their normal position or
pain-free status so as to recover a full range painless
movement, relieves pain, restoring neuro dynamics to
their ideal state to provide an ideal environment of
mobility within which the nervous system can function
optimally.According to Walsh (2005), joint
mobilizations can restore mobility and decrease
interfacing tissue adherence with the nerve.
MATERIALS AND METHODOLOGY
30 subjects of CTS were selected and divided into
2 group.A Quasi Experiment study with Convenient
sampling Subjects with acute CTS done in C.U.Shah
Physiotherapy College OPD, Surendranagar.
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Sampleing Criteria

Exclusion Criteria
•

Patients having known psycho-social problems.

•

Diabetes mellitus, herpes zoster, rheumatoid
arthritis.

•

Pregnancy, hyperthyroidism, known congenital
abnormality of the nervous system.

•

Cervical or thoracic spine origin of symptoms on
assessment.

•

Patients under medications for CTS.

Tools and Parameters 3
•

Numerical Rating Pain scale,3,25

•

Measurement of active range of movement –wrist
extension 3,26,27,42

Protocol 39,15,,47
Mobilization in above manner CBM in
Posterioanterior or anteroposterior direction Grade
II( A large amplitude movement performed with in a
resistance free part of the available range)3 repetation
15 ossiltion per day one session and Median nerve
neurodynamic test repeted 10 times in 3 sets with 3
seconds hold and 5 times a week.
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DATA ANALYSIS
Comparison of pre and post intervention of Neural Tissue Mobilization for wrist extension values by Non Parametric
Wilcoxon Signed Ranks Test in Group A .
GROUP A

MEAN

S.D

MIN

MAX

Z VALUE

P VALUE

PRE

10.80

1.971

8

14

3.423

0.00

POST

63.87

4.984

55

69

Comparison of pre and post intervention of Maitland Mobilization for wrist extension values by Non Parametric
Wilcoxon Signed Ranks Test in Group B.
GROUP B

MEAN

S.D

MIN

MAX

Z VALUE

P VALUE

PRE

10.93

2.120

8

15

2.449

0.009

POST

11.33

2.193

8

16

Comparison of pre and post intervention of Neural Tissue Mobilization for NPRS values by Non Parametric Wilcoxon
Signed Ranks Test in Group A
GROUP A

MEAN

SD

MIN

MAX

Z VALUE

P VALUE

PRE

8.53

1.506

5

10

3.431

0.00

POST

1.80

0.941

0

3

Comparison of pre and post intervention of Maitland Mobilization for NPRS values by Non Parametric Wilcoxon
Signed Ranks Test in Group B.
GROUP B

MEAN

SD

MIN

MAX

Z VALUE

P VALUE

PRE

8.53

1.506

5

10

1.633

0.104

POST

8.27

1.223

6

10

Comparison of post values of Range Of motion and NPRS of Group A and B byMann-WhitneyU test.
Z value

P value

Wrist Extension

4.682

0.000

NPRS

4.717

0.000

Table shows comparison of post values of Range
of motion and NPRS scale of Group A and B by MannWhitney U test. The z value was for Wrist Extension
4.682 with p value =0.000, which was<0.001. The z
value was for NPRS scale 4.717 with p value =0.000,
which was<0.001.which suggests rejecting null
hypothesis and proved that there was statistically
significant increase in the improvement of Range of
Motion and NPRS in Group A (Neural tissue
Mobilization) as compared to Group B (Maitland
Mobilization).
RESULTS
Mean and SDwere found out to assess the
parameters.
All above tables which suggests rejecting null
hypothesis and proved that there was statistically
significant increase in the improvement of Range of
Motion and NPRS in Group A (NTM) as compared to
Group B (CBM).

25. Hiral--123--.pmd

125

DISCUSSION
The nerve tissue can be injured or irritated by
elevated hydrostatic pressure, mechanical contact or
stretch. The action of elevated hydrostatic pressure and
mechanical contacted stress is occuring.
The use of electro-diagnostic testing taken as
inclusion criteria to strengthen the diagnosis of CTS.
Myer’s et al stated that, compression injury of a nerve
can lead to an increase of the intraneural fluid and
subsequent impairment of nutritional transport to the
nerve1(58). Lundborg and Ryedick (1989) stated that the
mechanical effect on nerve compression is depends up
on the magnitude of pressure and duration.
The Comparison of pre and post intervention
values of range of motion in Group A (Neural Tissue
Mobilization) showed the result in such a way that
the mean ± SD values before and after intervention of
Neural tissue Mobilization and measured by Range
Of Motion in Group A were 10.80 ±1.971 and
63.87±4.98 respectively. The “z value” was 3.432 with
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p value <0.001. This statistical data proved that
treatment with Neural Mobilization significantly
improve in Range Of Motion.

following carpal tunnel has effectiveness and no
conclusion can be drawn regarding the longer term
effects of Maitland Mobilization.

The Comparison of pre and post intervention
values of range of motion in Group A (NTM) showed
the result in such a way that the mean ± SD values
before and after intervention of NTM and measured
by NPRS in Group A were 8.53 ±1.506 and
1.80±0.941respectively. The “z value” was 3.431 with
p value <0.001. This statistical data proved that
treatment with NTM significantly reduction in NPRS
score.

There are no set rules for how long or how many
times a technique should be performed. This should
be dictated by the effects that the technique is having
on the patient’s symptoms both during and after its
performance.Duration of Treatment depends upon
patient’s response. The treatment protocol is purely
depend upon signs and symptoms based on severity,
irritability, and nature of disorder. For CTS posterior
anterior and anterioposter mobilization at intercarpal
is highly applicable. Although some statistically
significant results were obtained from this Quasi
experimental study but there is significant difference
in results of Neural Tissue Mobilization and CBM.
NTM having more benefit for CTS patients Rather
Than CBM When analyzing the results of ROM
between conditions visually it can be seen that for
ROM extension groups A & B. Both demonstrated
improvement but better improvement in Group A
Compare to Group B.

The reason behind improving in Wrist Range of
Motion and reduction in NPRS score patients with
NTM was due to improve axonal transport and by this
mechanism to improve nerve conduction (Butler &
Gifford 1989). By NTM the nerve may reduce the
pressure existing within the nerve and could therefore
result in an improvement of blood flow to the nerve.
Consequently, regeneration and healing of an injured
nerve may also occur (Butler 1991). Rozmaryn et al.
(1998) treated patients experiencing CTS with nerve
gliding exercises and report in 70.2% of patients good
or excellent results. The beneficial effects of these
exercises may include direct mobilization of the nerve,
facilitation of venous return, edema dispersal, decrease
of pressure inside the perineurium, and decrease of
carpal tunnel pressure.16–18
Review on Non-surgical treatment for CTS for
neurodynamic mobilization VS control group and
concluded neuro dynamic mobilization is more
effective than control with Secondary outcome
measures included. 1)Improvement in functional
status and/or health-related quality of life parameters
2) Improvement in objective physical examination
measures, such as grip, pinch strength, and sensory
perception.Improvement in neurophysiologic
parameters after three months after treatment. 4)
Clinical improvement at of follow-up.5) clinical
improvement at one year after treatment and no need
for surgical release of the flexor retinaculum during
followup.
Maitland (1991) suggested mobilizing of carpal
bone. Literature concerning the effects of joint
mobilization as applied by manual therapists is
however lacking and at present there is no specific
literature exploring the treatment of CTS.Other
prospective randomized study with 50 consecutive
patients and concluded that early mobilization
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When analyzing the results of Range of motion and
NPRS in GROUP A and GROUP B, there is Marked
improvement in Range of motion and reduction in
NPRS score in GROUP A compared to GROUP B. The
Maitland mobilization not effective means of treatment
for CTS the reason behind that could be CTS is purely
the condtion which is inflammation of nerve and to
relive the condition Neural Mobilzation can directly
targeting on nerve where as the Carpal Bone
Mobilization is Mobilization of Bone so it do not
directly affect the nerve.so more reduction in
symptoms is due to Neural tissue mobilization.
These treatment techniques should not be
considered as a tool for resolving all
neuromusculoskeletal conditions. They have though
a prominent place amongst the various manual
therapy techniques and they could be part of
comprehensive and evidence-based manual therapy
program.
O’Conner et al. concluded there were no significant
benefits to neural gliding, whereas Muller et al.
recommended neural gliding for the benefit of reduced
pain.Goodyear- Smith and Arroll concluded that there
was possible benefit in reduced rates of surgical
intervention with the use of neural gliding. In
evaluation of these three systematic reviews, we
identified that there were additional research studies
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that examined the efficacy of nerve gliding exercises
in the treatment of CTS that were not included in these
previous reviews.

with CTS. Hence, NTM was proved to be a better
treatment option for the patients with CTS than CBM.

•

Small sample size.

•

Home programe was not given
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Limitations

Suggestions
•

Further Study to compare the effect of NTM with
Ultra sound, Yoga, Ergonomic Modification,
splinting or bracing, steroid injection, medications
and surgical release of the transverse carpal
ligament.

•

Further studies can be done with larger sample
size.

•

Future Studies can be conducted to prove the
efficacy of NTM for other compressive
Neuropathy,Cubital Tunnel Syndrome and
Sciatica..
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Quadriceps Femoris Strength Training: effect of
Neuromuscular Electrical Stimulation Vs Isometric
Exercise in Osteoarthritis of Knee
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ABSTRACT
Objective: To evaluate the effectiveness of the Neuromuscular Electrical stimulation as an add-on
therapy with maximum voluntary isometric contraction exercise on the quantitative changes of the
quadriceps strength, pain and functional outcomes in patients with osteoarthritis of knee.
Method: Fifty patientswith Osteoarthritis of Knee (22 women and 28 men) were randomly divided
into experimental and control group (25 subjects in each group).
Experimental Group received the NMES guided isometric exercise for 5 days a week for 3 week,
whereas the control group received an isometric exercise along with sham NMES, without any
instruction regarding muscle recruitment. Maximum isometric quadriceps strength was assessed
with the electronic strain gauge. Pain and the functional status of the patients were measured
throughvisual analogue scale (VAS) and the reduced WOMAC scale.
Results: Maximum isometric quadriceps strength improved significantly at the end of 3 week,
compared with the pretreatment values in both the groups. On between group comparisons, the
maximum isometric quadriceps strength in NMES group, at the end of 3 week and after 2 week
follow-up i.e. on 5th week were significantly higher than those of control group (p<0.05). Significant
improvements were shown for both the VAS and reduced WOMAC in both groups (p<0.05).
Conclusion: The addition of Neuromuscular Electrical stimulation in maximum voluntary isometric
contraction exercise has been shown to produce greater gains in isometric quadriceps strength, thereby
reduce pain and improved function.
Keywords: Neuromuscular Electrical Stimulation, Isometric Exercise, Osteoarthritis Of Knee

INTRODUCTION
Osteoarthritis (OA) is the most common
rheumatological disease that causes physical
disability1. When symptoms of disease affect the knee,
as in 10% of all adults, it results in a limited ability to
use stairs, arise from a chair, stand comfortably, walk,
and complete activities of daily living (ADLs)2.Ettinger
et al3 reported that 50% to 71% of their sample with
knee OA had difficulty in ambulation and 44% to 67%
had difficulty in transferring. Pain in the affected joint
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is the most common symptom of OA and contributes
to significant declines in functional ability, including
getting up off the floor and going up and down stairs 4.
Risk factors for knee OA include age, female sex,
obesity, trauma, and quadriceps weakness. Among
these quadriceps weakness may be the most amenable
to treatment for the prevention of knee OA 5, 6, 7. In the
Bristol OA knee study, quadriceps weakness was
found to be the greatest single predictor of lower limb
functional limitation, exceeding that of knee pain5.
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It has been well established in cross-sectional
studies that individuals with symptomatic knee OA
have weaker quadriceps than do age-matched subjects
without knee OA8, 9. Treatment guidelines for OA of
the knee have considered exercise as an important nonpharmacological approach 10. A growing body of
evidence shows that exercise improves knee joint
function and decreases symptoms 11, 12, 13.
Neuromuscular Electrical stimulation is another
current method that has a place in the strengthening
of weak muscles14. A good number of studies advocate
the use of electrical muscle stimulation as an adjunct
to muscle strengthening exercises 15, 16, 17.
The results of this training intensity of maximum
voluntary isometric contraction during neuromuscular
electrical stimulation on the strength response of
quadriceps femoris muscle will guide the therapist
who design the treatment plan for strengthening and
improve their functional outcome.
The aim of this study was intended to evaluate the
effectiveness of the Neuromuscular Electrical
stimulation as an add-on therapy with maximum
voluntary isometric contraction standard exercise on
the quantitative changes of the quadriceps strength,
functional outcomes of the knee osteoarthritis and
pain.
METHODS AND MATERIALS
Subjects
Fifty patients with OA knee(22 women and
28 men) were included in the study. The criteria for
inclusion were: radiological evidence of primary
osteoarthritis with grade 2 on the Kellgren Lawrence
scale; both male and female patients; age between 4065 years; unilateral or bilateral involvement, in case of
bilateral involvement more symptomatic knee was
included. Subjects were excluded if they had any
deformity of knee, hip or back, soft tissue injury, any
central or peripheral nervous system involvement,
received steroids or intra articular injection within
previous three months, systemic inflammatory disease,
uncooperative patients and those who received
physiotherapy treatment in the past 6 months.
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Study design
Pretest-posttest experimental group design was
selected for testing the hypothesis, where a baseline
reading was taken prior to the intervention, rest
measurements were taken at the end of 2nd week, 3rd
week and after two week follow-up i.e. at the end of
5th week. The outcome measure, selected for this study
were pain, knee function and quadriceps strength.
These variables were measured using VAS scale,
reduced WOMAC index and electronic strain gauge.
Procedure
The subjects were screened first according to
the inclusion and exclusion criteria. The Patients were
randomized to experimental (Group A) and control
(Group B) groups. An informed consent was obtained
from the patients.
Measurement of pain intensity
Pain intensity was assessed using a horizontal
visual analog scale. The subject was asked to mark
along the line to denote his level of pain. The distance
from mark 0 was calculated in cm and was recorded.
The readings were taken at baseline (before the
treatment) and marked as V0, at the end of 2nd week
marked as V2, at the end of 3rd week marked as V3 and
at the end of 5th week as V5.
Measurement of functional index
The functional status was assessed using reduced
WOMAC scale. The readings were taken at baseline
(before the treatment), at the end of 2nd week, at the
end of 3rd week and at the end of 5th week designated
as WOM0, WOM2, WOM3 and WOM5 respectively.
Measurement of isometric strength
The isometric strength of quadriceps femoris was
measured using an electronic strain gauge at baseline
recorded as STN0, at the end of 2nd week recorded as
STN2, at the end of 3rd week recorded as STN3 and at
the end of 5th week recorded as STN5.
During the testing subject was made to sit on the
quadriceps table with the knee joint in 60 degrees of
flexion. Thigh was stabilized with a belt; the shin pad
was adjusted at 5.1cm superior to the medial malleolus.
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The fulcrum of the lever arm was aligned with the most
inferior aspect of the lateral epicondyle of the femur.
Strain gauge was attached to the distal end of the
quadriceps table arm. Subject was given verbal
encouragement in order to motivate the subject to
attain maximum effort during the 5-second
contraction. Each test includes 3 consecutive 5-second
trials with 30-second rest between trials. The mean of
readings was used for the purpose of analysis.
Intervention
Experimental group received the NMES guided
isometric exercise. The other group received the
isometric exercise along with sham NMES, without
any instruction regarding muscle recruitment. Both the
group received paraffin wax bath (temperature 520 C)
for 20-minute prior to exercise.
NMES Training: NMES training was performed with
anEndomed 982, a two-channel neuromuscular
electrical stimulator provided for muscle stimulation.
The stimulator produced a frequency of 2500 Hz
delivered with AMF 50 HZ with 5 sec, time interval
and holding time 8 sec, ramp up and down 2 sec and
intensity will set according to the subject’s tolerance
and it will be given for 25 minutes.
Electrode placement: Pair of standard carbon rubber
electrodes in moistened sponge pads will be positioned
over the femoral nerve in the femoral triangle and
transversely over the quadriceps muscle motor point.
Motor points were identified as the area that produced
greatest visible muscle contraction when electrical
stimulation intensity will be applied. The electrodes
will securely fastened using Velcro straps.
Exercise procedure
Isometric quadriceps exercise: Patient was positioned
in supine lying. A roll of towel was put beneath the
knee. The patient was instructed to maximally activate
their thigh muscles in order to straighten their knee.
This exercise was of 3 sets of 10 repetitions each.

Terminal knee extension exercise: The knee extension
exercise was performed with the patient in a sitting
position with the knee flexed from 30 to 0 degrees.
The patient was instructed to maximally activate their
thigh muscles in order to straighten their knee. This
exercise was of 3 sets of 10 repetitions each.
Group B: Same set of exercise were given to Group B
also but the electrodes was placed away from the VMO
and Rectus femoris, and reference electrode was placed
below the tibial tuberosity. Here the patients did
exercises without any instruction to recruit VMO and
Rectus femoris muscle.
Statistical Analysis
Statistical analysis was done using STATA 11.0
Statistical Software. A paired t-test was used to
compare the changes in isometric quadriceps strength,
VAS and WOMAC in both the groups at baseline, 2nd
week, 3rd week and after two week follow up i.e. at 5th
week. A two sample t-test with equal variances used
to compare the changes in isometric quadriceps
strength, VAS and WOMAC in both between the
groups at baseline, 2nd week, 3rd week and after two
week follow up i.e. at 5th week.
A statically significant difference was defined as p less
than 0.05.
RESULTS
Isometric strength
The baseline reading STN0 for both the groups was
statistically significant (p=0.004). On comparing the
STN2 between two groups a significant difference was
obtained (p<0.001).On comparing at the end of
treatment session STN 3 between two groups a
significant difference was obtained (p<0.001) again
when comparing after two-week follow-up i.e. on 5th
week (STN 5 ) between two groups a significant
difference was obtained (p<0.001).

Table: 1.1Comparison of isometric quadriceps strength between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

T

P

STN0

9.23±1.66

7.90±1.50

2.96

0.004

STN2

11.68±1.85

8.87±1.73

5.53

0.000

STN3

12.66±1.90

9.47±1.91

5.90

0.000
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Pain Intensity
For both the groups the baseline value V0 was
statistically insignificant (p=0.209). The reading at 2nd
week (V2) found to be statistically insignificant between
groups (p=0.158). The reading at the end of treatment

session i.e. on 3rd week (V3) found to be statistically
significant between two groups (p<0.001). The final
readings after two-week follow-up i.e. at 5th week (V5)
were also found to be statistically significant between
two groups (p=0.014).

Table 1.2: Comparisonof VAS score between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

6.18±0.82

6.78±1.05

V2

3.92±0.98

V3

2.26±1.00

V5

1.64±0.94

V0

Functional index
For both the groups the baseline value WOM0 was
statistically insignificant (p=0.58). The readings at 2nd
week (WOM2) found to be statistically significant
between the groups (p<0.001). The reading at the end

Two sample t-test
with equal variances
T

P

2.241

0.029

4.28±0.77

1.43

0.158

3.3±0.75

4.15

.000

2.28±0.84

2.53

.014

of treatment session i.e. on 3rd week (WOM3) also found
to be statistically significant between two groups
(p<0.001). The final reading after 2-week follow-up i.e.
at 5th week (WOM5) was also found to be statistically
significant between two groups (p<0.001).

Table 1.3: Comparison of Reduced WOMAC score between the groups
Group A
(Mean±SD)

Group B
(Mean±SD)

WOM0

24.56±3.797

25.04±2.11

WOM2

15.88±4.10

20.04±3.67

3.77

0.000

WOM3

8.96±3.56

16.36±4.72

6.25

0.000

WOM5

6.32±3.15

14.36±5.13

6.66

0.000

DISCUSSION
The study was designed to determine the
efficacy of Neuromuscular Electrical stimulation with
maximum voluntary isometric contraction training on
the quantitative changes of the quadriceps strength,
functional outcomes of the knee osteoarthritis and
pain. The purpose of study was to assess the
effectiveness of NMES as an adjunct to strength
training of quadriceps muscle in order to increase
strength of quadriceps muscle and thereby reducing
pain and improving function.
The results of the study demonstrated that a
combination of Neuromuscular Electrical stimulation
with maximum voluntary isometric contraction
exercises brought greater gains in all outcome
measures, including isometric quadriceps strength,
pain intensity and functional disability. These effects
were largely gained during the 3 weeks of treatment
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Two sample t-test
with equal variances
T

P

0.552

0.583

period. Gained improvement was also maintained
over a period of 2-week follow-up i.e. at the end of 5th
week.
Isometric quadriceps strength
In support of the application of NMES to the
quadriceps femoris muscle, cabric et al. found
increased muscle fiber size and nuclear volume plus
type-II muscle heterochromatin and mitochondrial
fractions which might be expected to improve the
mitochondrial oxidative capacity and fatigue
resistance of the stimulated muscle as well as its force
generating capacity.18
Reduction in pain intensity and functional
disability
The findings are consistent with previous
investigators who have reported that exercise can
reduce pain and increase the functional abilities of OA
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patients. The Fitness Arthritis and Seniors Trial11
reported a modest 8% to 10% improvement in pain
and functioning scores as a result of 18 months of
aerobic or resistance exercise among their sample of
knee OA patients.

Conflict of Interest: I declare no conflict of interest.
This manuscript has not been published or considered
for publication by any other journal or elsewhere.

Further Deyleet al12. Falconer et al97 and Fisher et
al98 found same positive effects of exercise program
on pain and function. It is well documented in
literature that the impaired quadriceps strength found
to be the greatest single predictor of lower limb
functional limitation.6

Ethical Clearance: I am undertaking that subject
studies were taken after the prior approval of
institutional ethical committee. The procedures
followed were in the accordance with the ethical
standards of the responsible committee on human
experimentation and it’s fulfilled the Helsinki
Declaration of 1975, as revised in 2000(5).

So, it may be hypothesized that improvement on
muscle strength is one of the main cause of reducing
pain and disability.
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ABSTRACT
Aim: To compare the effects of Spinal Accessory nerve mobilization; Integrated Neuromuscular
Inhibition Technique and conventional treatment in treatment of Upper Trapezius Trigger Point.
Subjects: Forty five subjects between 19 and 25 years of age with nonspecific neck pain of minimum
4 on VAS scale , an upper trapezius trigger point (TrP) and decreased cervical lateral flexion to
opposite side of the upper trapezius Trigger Point were selected from the college.
Method: The subjects were randomly assigned to one of the three treatment groups: Accessory nerve
mobilization, Integrated Neuromuscular Inhibition technique or conventional treatment. Pain level
was determined by using a Visual Analog Scale, Degree of lateral flexion was determined by using a
cervical range of motion Goniometer. All subjects attended one treatment session and outcome
measures were repeated after treatment.
Results: There was no statistically significant difference between the groups before the treatment
application in pain level, lateral cervical flexion (p>0.05). The outcome measure of pain reduction
with Integrated neuromuscular inhibition technique(64%) was greater than the patients treated with
spinal accessory nerve mobilization or conventional therapy while the improvement in cervical lateral
flexion was higher with spinal accessory nerve mobilization(15%) than INIT or conventional therapy.
Conclusion: Spinal accessory nerve mobilization appears to be more effective than INIT or
conventional treatment in treating patients with non specific neck pain in upper trapezius trigger
points.
Keywords: Myofascial trigger points, Stretching, INIT, Nerve Mobilization, VAS scale, Range of motion

INTRODUCTION
Trigger points are most often discussed in the
setting of Myofascial pain syndromes, in which
widespread or regional muscular pain is associated
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with hyperalgesia, psychological disturbance, and
significant restriction of daily functioning.1 A Trigger
Point is a hyperirritable spot within a palpable taut
band of a skeletal muscle that is painful on
compression, stretch or overload of the affected tissues
and that can give rise to a typical referred pain pattern.2
Travell defined a Trigger Points as “a hyperirritable
spot in skeletal muscle that is associated with a
hypersensitive palpable nodule in a taut band. The spot
is tender when pressed and can give rise to
characteristic referred pain, motor dysfunction, and
autonomic phenomena.” 3 Recent studies have
hypothesized that the pathophysiology of Myofascial
Pain Syndrome and the formation of Trigger points
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result from injured or overloaded muscle fibres,
leading to involuntary shorting and loss of oxygen and
nutrient supply, with increased metabolic demand on
local tissues. Furthermore, adaptive lengthening and
eccentric strain of the muscle may represent other
mechanisms for activation of Myofascial Trigger
Points.4
The various treatment techniques that are utilized
for treating trigger points are LASER, trigger point
injection, spray and stretch method, dry needling,
ultrasound, TENS, trigger point pressure release
(TrPPR)/ischemic compression (direct inhibitory
pressure), muscle energy technique (MET), Myofascial
release therapy (MRT), positional release therapy
(PRT) i.e. strain counter strain technique and integrated
neuromuscular inhibitory technique (INIT). 5 An
integrated neuromuscular inhibition technique (INIT)
consisting of muscle energy techniques, ischemic
compression, and strain–counterstrain (SCS).6 The
effectiveness of INIT was reported in two case series,
which showed rapid results with decreased pain and
stiffness. The individual components (TrPPR, Post
Isometric Relaxation , Stretching) of INIT has been
proved effective for treating Myofascial pain
syndrome5. Certain studies also explains that nerve
tissues can contribute to the origin or perpetuation of
Trigger Points. Decreased extensibility of the upper
quadrant neural structures may be associated with
shortening of upper trapezius muscle.8
METHOD
The study was conducted at Santosh College of
Physiotherapy. Forty five subjects were selected for
the study from the population of 2000 students
studying in Santosh medical college. The subjects were
ramdomly divided into three groups of 15 subjects
each. The inclusion criteria was : A taut band or nodule
in upper trapezius muscle, Tender nodule, Painful
restriction of neck ROM, Twitch response, male or
female of age 19-25 yrs7. Subjects with any of the
following were excluded: medication for pain,
underlying neuromuscular pathology , Diagnosis of
fibromyalgia syndrome, History of whiplash injury,
History of cervical spine surgery, Fractures/tumours
in cervical region, Autoimmune disorder, Peripheral
vascular diseases, Visual disturbance.2,7.
PROCEDURE
Each subject read and signed an informed consent
form and a voluntary participation form before
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enrolling in the study. Forty five subjects from Santosh
college of physiotherapy were conveniently selected
and randomly assigned to the three groups by the
lottery method, each group having 15 subjects. The
subjects in group A received Spinal Accessory nerve
mobilization. First the affected trapezius muscle is
applied with hot pack for 20 minutes in supine. Then
the patient is placed in sidelying position on the
opposite side. The Mobilisation is started by flexing
the neck laterally and protracting the neck. The next
step is to retract the shoulder and increase the neck
flexion further and give oscillations (67). Then in the
end of the session isolated stretching to upper
trapezius on affected side is given held for 30 second17.
GROUP B receives the INIT technique. At first the
patient is applied a hot pack for the affected upper
trapezius muscle for 20 minutes. Then the patient is
given Ischemic compression on the upper trapezius
trigger point. Therapist places the thumb over the
trigger point; slow increasing levels of pressure were
applied until the tissue resistance barrier was
identified. Pressure is maintained until a release of the
tissue barrier was identified, that is for approximately
for 30 seconds for three times.(17) then was followed by
application of Post isometric relaxation to the trapezius
muscle and at the end of the session isolated isometric
contraction of upper trapezius was given for three
times with 30 second hold.(17)GROUP C receives the
conventional therapy that is hot pack for 20 minutes
followed by stretching of the upper trapezius held for
30 seconds (17).
RESULTS
The data were summarized as Mean ± SD. The age
and pre and post (Periods) outcome measures (VAS,
AROM and PROM) of three groups were compared
together by repeated measures two factor ANOVA
and the significance of mean difference within and
between the groups was done by Tukey’ post hoc test.
. A two-sided (á=2) p<0.05 was considered statistically
significant. All analyses were performed on
STATISTICA (version 6.0) software.
Table 1: Age (Mean ± SD) of three groups
Group A
22.00 ± 2.00

Group B

Group C

21.00 ± 1.51

21.47 ± 1.25
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Table 2: Pre and post treatments VAS scores (Mean ±
SD) within the three groups
Groups

Pre treatment

Post treatment

%mean
change

Group A

5.53 ± 1.73

3.07 ± 1.28

44.6%

Group B

4.93 ± 1.58

1.73 ± 1.28

64.9%

Group C

4.00 ± 2.07

2.33 ± 1.80

41.7%

The mean VAS scores in all three groups decreased
(improved) after the treatments and the decrease
(improvement) was evident highest in Group B (64.9%)
followed by Group A (44.6%) and Group C, the least
(41.7%).
Table 3: Comparison (p value) of mean VAS scores
between the groups
Comparisons

Pre treatment

Post treatment

Group A vs. Group B

0.916

0.249

Group A vs. Group C

0.130

0.825

Group B vs. Group C

0.633

0.916

Comparing the mean VAS score between the
groups the comparison concluded that for improving
pain in trigger point in upper trapezius, Group A and
Group B were significantly better than Group C with
Group B being the best (Group C < Group A < Group
B).
Table 4: Pre and post treatments AROM scores
(Mean ± SD) within the three groups
Groups

Pre treatment

Group A

35.49 ± 4.44

Post treatment
41.82 ± 4.07

Group B

36.33 ± 5.73

41.89 ± 6.26

Group C

33.02 ± 6.19

38.38 ± 5.21

The mean AROM scores in all three groups
increased (improved) after the treatments and the
increase (improvement) was evident highest in Group
A (15.1%) followed by Group C (14.0%) and Group B,
the least (13.3%).
Table 5 : Comparison (p value) of mean AROM scores
between the groups
Comparisons

Pre treatment

Group A vs. Group B

Post treatment

0.998

1.000

Group A vs. Group C

0.807

0.504

Group B vs. Group C

0.547

0.483

The comparison concluded that for improving
AROM trigger point in upper trapezius, all three
treatments are equally effective but in the following
order: Group C < Group B < Group A
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DISCUSSION
The aim of the study was to compare the effect of
Accessory Nerve Mobilization, Integrated
Neuromuscular Inhibition Technique and
Conventional therapy on Upper Trapezius trigger
points. It was found that both the techniques Accessory
Nerve Mobilization and Integrated Neuromuscular
Inhibition Technique were found to be effective in
improving pain and range of motion (cervical lateral
flexion to opposite side) as compared to the
conventional therapy. The decrease in VAS was
significant in group receiving Integrated
Neuromuscular Inhibition Technique than in other two
groups. The Active range of motion improved in all
the groups, and the improvement was evidently
highest in group receiving Spinal Accessory Nerve
mobilization. Cesar Fernandez (2007), explained that
trigger points in upper trapezius muscle might
indirectly have a relationship with neural impairment
in upper quadrant tissues (8). It was found in our study
that spinal accessory nerve mobilization could also
dramatically help in improving the range of motion
as well as reducing tenderness-pain in trigger points.
The possible reason for this improvement could be the
increase in the neural extensibility by the mobilization
which in turn helped in relieving the spontaneous
stimulation of the trigger point in trapezius muscle (9).
The hypothesized benefits from neural mobilization
include facilitation of nerve gliding, reduction of nerve
adherence, dispersion of noxious fluids, increased
neural vascularity, and improvement of axoplasmic
flow (10). Effectivity of neural mobilization is thought
to be due to neural “flossing” effect, that is, its ability
to restore normal mobility and length relationship, and
consequently, blood flow and axonal transport
dynamics in compromised neural tissue (11).
The group with the subjects receiving Integrated
Neuromuscular Inhibition Technique were found to
show improvement in pain after its application.
According to Travell, ischemic compression decreases
the sensitivity of painful nodules in muscle. By
applying digital pressure the sarcomeres become
longer, tending to normalize the length of all
sarcomeres in that muscle fiber. Pain relief from
ischemic compression treatment may result from
reactive hyperemia in the Myofascial Trigger Point
region, counter-irritant effects, or a spinal reflex
mechanism for the relief of muscle spasm(12). Then
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followed by Post Isometric Relaxation, allows the
lengthened sarcomeres to exert an effective elongation
force on the shortened sarcomeres of the contraction
knot. Immediate elongation of the muscle encourages
equalization of sarcomere lengths throughout the
length of affected muscle fibers, and when done slowly
helps to reset the new sarcomere lengths so they tend
to stay that way. This elongation is done by stretching
immediately after the technique (13). The passive
stretching directs at lengthening of the over shortened
muscle fibbers (8).
The limitations of the study were the small sample
size, less number of trials, stretch sensation during
Nerve Mobilization was subjective so research had to
depend on patient feedback which may be a wrong
interpretation of stretch sensation and Instrumental
error could not be ruled out.
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ABSTRACT
Introduction: Joint contractures are the most common sequel of burn injury. Post burn axillary
contracture interferes with and limits the shoulder joint movement mainly. The extent of the
contracture can be controlled to some degree if an intensive and vigorous physical therapy program
is initiated during the first few days of the acute phase and continued daily throughout all phases of
burn care program. Functional impairment is a major threat during this period.
Method: We selected 22 patients with acute shoulder burn injuries for our study. We conducted this
longitudinal study at Civil Hospital, Ahmedabad. We gave physiotherapy treatment to each patient
for 6 weeks; one session of 20 minutes every day for 6 days in a week. We analyzed range of motion
of shoulder joint with goniometer, before starting treatment and after 6 weeks of physiotherapy. We
applied paired t-test for all variables; i.e., shoulder flexion, abduction and external rotation.
Results: Improvements in all variables were statistically significant (p < 0.001) which meant
physiotherapy treatment given during acute stage led to improvement in range of motion of shoulder.
Conclusion: Loss of function and deformity are avoidable outcome of burn injury in most instances,
provided there is an intervention in the early acute stage. This can preserve function and prevent or
minimize deformities.
Keywords: Post Burn Axillary Contracture, Stretching Exercise

INTRODUCTION
Burn injury is necrosis and damage of tissue
secondary to exposure to an external agent such as
flame, radiation or other agent of extreme temperature.
Burn injuries result from thermal, electrical, frostbite,
chemical and radiation1. Burn injuries are a major
problem of the industrial World2. Survey data have
indicated that more than two million persons are
burned each year. One fourth number of these require
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medical attention and approximately 5000 deaths are
related to burn injury3,4.
Although these data report the extent of the health
care problem caused by burn injury, recent medical
advances have significantly reduced the number of
deaths from burn injuries and have improved the
prognosis functional abilities of surviving patients5.
The survival rate has improved annually owing to
improved resuscitation techniques, the actual medical
and surgical cares that are now available, and
continued research into the management and care in
patient with burns. Because of improvement in care,
treatment, and survival of burned patient, more
physical therapist will become responsible for treating
these patients for a significant portion of their
rehabilitation in settings other than a hospital burn
unit 6-8. Burn injuries cause complex local and systemic
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response involving the cardiovascular and pulmonary
system, microcirculation, metabolism, nutrition,
endocrinology, and immunology. Deep or widespread
burns can lead to many complications, including
infections, hypovolemia, hypothermia, scars and
keloids and long-term sequel of bone and joint
problems like limiting joint movement and
contractures. Burn injuries, regardless of the etiology,
rarely involve a joint itself. However, the joint function
is often impaired because of burns. The joint problems
and joint deformities noted in burn patients are mostly
due to physical inactivity combined with limitation of
joint movement because of scar contracture3. Post burn
axillary contracture almost interferes with and limits
the shoulder joint movement mainly. These are mainly
due to soft tissue deficiency from thermal or chemical
injury. In burn patient most frequently soft and dense
tissue contracture seen because loss of skin,
subcutaneous and loose connective tissue around joint.
The process of healing in burn wounds is conductive
to the formation of hypertrophic scars and contracture
as it is characterized by a marked increase in
vascularity, fibroblast, myofibroblast , collagen
deposition and interstitial material.
Shoulder joint is a ball and socket type of synovial
joint. Movements mainly take place at glenohumoral
joint. Thus this joint is usually having three rotational
degree of freedom; Flexion – Extension, Abduction –
Adduction, Medial – Lateral rotation. The articular
structures of the shoulder complex are designed
primarily for mobility, allowing us to move and
position the hand through a wide range of space. The
glenohumoral joint linking the humerus and scapula,
has greater mobility than any other joint in the body.
These characteristic advantages of the shoulder joint
become source of major morbidity limiting most useful
movement of upper limbs in case if contracture
develops after burn injury. This greatly affects daily
routine (activities of daily living-ADL) of patients and
may cause major handicap3.
Patients with axillary burns often develop scar
contractures that restrict shoulder movement. Palmieri
et al. 9 evaluated how axillary contractures affect
shoulder movement during activities of daily living
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(ADLs). This was a prospective study of children with
axillary contractures scheduled for surgical release.
Three-dimensional upper extremity kinematic analysis
was used to assess shoulder, elbow, and trunk motion
during two ADLs: high reach and hand to back pocket.
During high reach, significant decreases in shoulder
flexion, shoulder internal rotation, arm pronation, and
trunk extension occurred & elbow flexion increased
significantly. In the hand to back pocket task, shoulder
extension and elbow flexion decreased and shoulder
abduction increased. Axillary contractures result in
quantifiable movement changes during ADLs.
Aggressive rehabilitation is required to prevent
contracture formation.
According to study by Schneider et al.10 more than
one third of the patients with a major burn injury
developed a contracture at hospital discharge, which
highlights the importance of therapeutic positioning
and intensive therapy intervention during acute
hospitalization. This kind of finding challenges the
burn care community to find new and better ways of
preventing contractures after burn injury.
Thus, there is need to initiate physiotherapy
treatment during the first few days of the acute phase
and continued daily throughout all phases of burn care
program. The acute phase generally refers to the time
after emergent care through wound coverage when
the foundations of scarring are just beginning to form.
Functional impairment is a major threat during this
period. Planned exercise program, therefore are
needed to prevent undesirable burn wound healing
sequel. Therefore, this study was undertaken to
evaluate benefit of physiotherapy rehabilitation
initiated in acute phase of burn injury around shoulder
joint
MATERIAL AND METHOD
This interventional study aimed to evaluate effect
of physiotherapy rehabilitation to improve shoulder
joint range of motions in acute stage of burn patient.
We conducted this study at Government College of
Physiotherapy, Civil Hospital, Ahmedabad. Twenty–
two patients of acute burn injury (less than 10 days of
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injury) involving shoulder joints were included in the
study. Patients in age group of 20-50 years, who had
partial thickness and full thickness burn injury
involving d” 60% body surface area were included in
the study. Patients who had any orthopedic condition
that affect the shoulder joint, more than 60% of total
body surface area burn or patient treated with skin
grafting were excluded from this study.

•

Physiotherapy treatment was started as soon as
possible after inclusion of patient in the study.
Physiotherapy treatment was given to each patient for
6 weeks; one session of 20 minutes every day for 6
days in a week. Following modes of physiotherapy 1113
were given:

Fig. 2. Active ROM exercise

•

•

Positioning: Anti-contracture positioning for
shoulder joint i.e. 90 degree of abduction and
external rotation was given using commercial
positioning stands, over – bed tables padded with
bed pillows, simple shoulder board or foam
wedge. Patients were encouraged to include
external rotation of the shoulder in the positioning
schedule.
Splint: Aeroplane splint was used to immobilize
the axilla in 90 degree of abduction.
Stretching exercise: Stretching exercises maintains
joint mobility and tissue pliability as well as
minimize loss of strength and thus improve
flexibility and increase range of motion. Stretching
was given to the limit of maximum achievable
range segment and was held for a slow count of
10. Stretching was applied on shoulder joint
flexion, abduction and external rotation
movements.

Passive range of motion(ROM) exercise: The goal
of these exercises is to gently increase range of
motion while decreasing pain, swelling, and
stiffness. We moved the shoulder joint in three
directions flexion, abduction and external rotation
with no effort from the patient. Therefore, it helps
to keep a person’s joints flexible, even if he cannot
move by himself.

Active range of motion (ROM) exercise: Active
exercises were encouraged by patient from acute
phase. Patients were carefully guided for active
exercises of shoulder joint through appropriate planes
of motion attempting completion of motion through
the entire range permitted by joint. Active range of
motion exercises were applied on shoulder joint
flexion, abduction and external rotation movements.
We analyzed effect of physiotherapy treatment on
range of motion of shoulder joint with the help of
goniometer, before starting treatment and after 6 weeks
of physiotherapy. Inter class correlation coefficient for
inter tester is 0.90 and intra tester 0.92, which suggest
goniometry is reliable for measure for outcome
evaluation14.
Statistical analysis was done using paired t-test for
all variables; i.e., shoulder flexion, abduction and
external rotation.
RESULTS
We measured range of motion (ROM) for shoulder
flexion, abduction and external rotation initially i.e.,
before starting of treatment and after giving six week
of physiotherapy treatment. To evaluate effect of
physiotherapy treatment we applied paired t-test on
values of initial ROM and after 6-weeks ROM. There
was significant improvement (p<0.001) in all ROM
after 6 weeks of physiotherapy treatment started in
acute stage of burn injury. Table-1 shows the mean
values of initial ROM and after 6-weeks ROM.
Table 1: Mean values of initial ROM and after 6-weeks
ROM

Fig. 1. Stretching exercise
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Movement

Initial
ROM

After 6
weeks - ROM

Flexion

98.33

159.5

Abduction

94.66

160.5

External rotation

81.1

86
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DISCUSSION
The objective of the study was to determine the
effect of physiotherapy rehabilitation in acute stage of
second and third degree of burn to prevent contracture
and to maintain range of motion of the shoulder joint.
Previous study showed that incidence and severity
of large joint contracture after burn injury and
determined predictor of contracture development
therefore we selected the axilla which is one of the most
frequently affected areas by burn injury with
associated cosmetic and functional problem.
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ABSTRACT
Age related decline in balance is a common problem seen in geriatric age group which is further
compounded by the presence of degenerative conditions like Osteoarthritis of knee and low back
pain. Hence the aim of this research was is to study and compare affection of balance in elderly
population with Osteoarthritis of the Knee and Low back pain.
Static balance was assessed by unilateral stance on firm surface ,limit of stability (LOS) tests(Balance
Master System) and dynamic balance were assessed by time get up and go test.
Result: Assessment of static balance in patients with knee OA(8.835)and low back pain (8.7) showed
that subjects with osteoarthritis knee had statically significant greater sway as compare low back
pain subject and control group(2.185). However these differences were not statistically significant.(p>0.05). similar findings were seen in directional control, movement velocity, end point excursion,
Maximum excursion and reaction time.
Assessment of dynamic balance in subjects with osteoarthritis knee showed TGUP of 15.1 sec as
compared to 13.7 seconds in subjects with low back pain (13.700sec) with level of significance lesser
than 0.05 (p<0.05).
Conclusion: Statistical analysis of the data collected in the study implies that there is reduction in
static as well as dynamic balance in elderly subjects with OA Knees as well as those with LBP as
compared to normals. However, on comparing elderly subjects with OA Knees with those with LBP,
we found that there was, no statistically significant difference in the two groups with respect to Static
Balance but the elderly subjects with OA knees had lesser dynamic stability as compared to those
with LBP.
Keywords: Balance, Elderly, Low Back Pain, Osteoarthritis Knee

INTRODUCTION
Balance is defined as the ability to maintain
postural equilibrium while performing functional
movement either at rest (static) or in a steady state of
motion (dynamic) or to maintain the centre of mass
within the limit of base of support. Balance is the ability
to control COG over base of support in a given sensory
environment.

dependent on a sensory input from the vestibular,
visual, and somatosensory system. The central
processing of this information results in coordinated
neuromuscular responses that ensure the centre of
mass remaining within the base of support in a
situation where balance is disturbed. The effective
control of balance relies not only on accurate sensory
inputs but also on timely responses of strong muscles.

Balance is an integral component of daily functional
activities; however, balance control is very complex
and multifactorial. Balancing is a complex function
involving numerous neuromuscular processes. It is

Static balance can be defined as the ability to
maintain a base of support with minimal movement.
In other words static balance is an attempt to maintain
a position with little or no movement. Dynamic balance
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involves the completion of a functional task without
compromising one’s base of support. It is thus, the
ability to perform a task while maintaining a stable
position (Winter et al.1990). Dynamic control is
important in many functional tasks as it requires
integration of appropriate level of proprioception,
range of motion and strength4. This ability to balance
dynamically is very important in the prevention and
rehabilitation of injury.
Osteoarthritis of knee and low back pain are very
common musculoskeletal problem which are seen in
elderly population. The main functional impairment
in the affection of feet forward mechanism would
further affect balance in elderly population.
With advancing age, a chronic degenerative
disease, the Osteoarthritis (OA), usually is detected1.
The knees are the joints most often affected and for
their relevance in corporal biomechanics it may trigger
a negative impact on functionality. Like presence of
knee pain, characteristic of OA, back pain is also
usually common and these symptoms can reflect on
quality of life of elderly people. The manifestation of
low back pain is characterized by painful sensations
and discomfort among the inferior gluteal line and
costal border that can irradiated to the lower limbs
(LL). Low back pain is also associated with restrictions
of many activities, decrease in functional capacity and
can lead to falls. In this way, it is necessary to identify
the relationship between falls and conditions like OA
and low back pain to guide elderly people which are
affected by them. In addition, the risk of falls may be
minimized with such information.
Purpose of study: The purpose of our present research
is to study and compare affection of balance in elderly
population with Osteoarthritis of the Knee and Low
back pain.
MATERIAL AND METHODOLOGY
Subjects this was cross-sectional study of a sample
composed of 30 geriatric subjects; 10 patients with knee
OA and 10 low back pain subjects and 10 control
groups. All volunteers were recruited from
orthopaedic clinic .The inclusion criteria were: age >
60 years clinical and radiological diagnosis of
unilateral or bilateral knee based on the criteria of the
American Association of Rheumatism12. Participants
with OA were included if they had knee pain,
Clinically and radiological diagnosed cases of patellafemoral and/or tibio-femoral Osteoarthritic knee,
Quadriceps weakness, Knee extensor strength loss,
Loss of skeletal muscle mass leading to significant
decreases strength can be distinguished on cellular
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level from disuse muscle atrophy Patient having grade
1and 2 Osteoarthritis (according to Kellgren and
Lawrence classification) Non-specific Low back pain
not attribute to a recognisable known specific
pathology such as infection, tumours, osteoporosis,
fractures, structural deformity, inflammatory disorder,
radicular or cauda -equina syndrome. All participants
were independent in activities of daily living. Able to
walk 10ft (3m) without shortness of breath, chest pain
or joint pain. Not depended on assistance of another
person or device (cane, crutch, walker). Exclusion
criteria included Subject with uncompensated
cardiovascular, neurological or psychiatric diseases,
Amputation of Lower limb, Unable to stand up alone
without another person or device aid, Severe visual
or hearing impairment uncorrected, Any recent
surgical procedure, Bed ridden patients, Any
addiction, Inability to understand informed consent.
Instruments
Functional impairment (postural sway as measured
by unilateral stance), motor impairment (dynamic
standing as measured by limit of stability (LOS) test).
Were evaluated using Balance Master System
(Neurocom System, Neurocom International Inc.,
Clackamas, OR.USA). The equipment provides
quantitative and objective data through balance that
reproduces the activity of daily living (ADLS) 1,
3.
Dynamic balance was assessed through time get up
and go test using standardised procedures2.
Procedure
All the measurements were done while patient
barefoot to eliminate the effects of shoe use17. Before
performing the balance tests, the patient’s age and
basic .anthropometric data were registered. The
balance tests took place in a discrete room free from
external distractions. Following the assessment, the
researcher positioned the patient’s feet following the
appropriate alignments on the force platform for the
medial malleolus and the outside border of the heel.
For Dynamic balance test ie Timed Get Up & Go Test,
one training trial was allowed before data collection.
Unilateral Stance
This test measures center of pressure (COP) sway
velocity for 4 progressively more difficult functional
ability including three consecutive trials lasting
duration of 10 s: (1) standing with eyes open on a firm
surface, (2) standing with eyes closed on a firm surface.
The test sequence of the conditions was identical for
all patients. Participants were instructed to look
directly ahead at a screen placed approximately 2
meters from the force plate formed at eye height.
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Patients were instructed to stand upright as steady as
possible with the arms by their sides.
Limit Of Stability: This test quantified several
movement characteristics associated with the subject’s
ability to voluntary sway towards various locations
in space, and briefly maintain stability at those
positions. Individual were asked to stand on the force
platform of the Nerocomm balance master and are
given verbal instruction to move multidirectional as
stated. This test checks the individual’s stability in all
8 directions (forward, right lateral, right backward,
backward, left backward, left lateral and left
forward).The determinants of the test are reaction time,
movement velocity, directional control, end-point
excursion and maximum end-point excursion.
Reaction Time (RT) is the time in seconds between
the command to move and the patient’s first
movement.
Movement Velocity (MVL) is the average speed of
COG movement in degrees per second.
Endpoint Excursion (EPE) is the distance of the first
movement toward the designated target, expressed as
a percentage of maximum LOS distance. The endpoint
is considered to be the point at which the initial
movement toward the target ceases.
Maximum Excursion (MXE) is the maximum distance
achieved during the trial.
Directional Control (DCL) is a comparison of the
amount of movement in the intended direction
(towards the target) to the amount of extraneous
movement (away from the target).
Ethical approval
Permission for the study was obtained by making
a petition prior to collecting data. This was achieved

by contacting and receiving approval from the
Research committee, Pad Dr D.Y. Patil University.
Written Informed Consent was taken from all study
subjects.
OBSERVATION & RESULTS
A total of 30 subjects were enrolled in the The data
was processed using two aspects, which were as
follows:Descriptive statistics - for demographic data (age &
BMI)
Analytical Statistics - for outcome measures (Static &
Dynamic Balance)
Descriptive Statistics: Results of descriptive analysis
at baseline are reported as means and standard
deviations.
Analytical Stastistics
Data was analysed using GraphPad Instat
Version3.10, 32 for Windows. Tables were made using
Microsoft word and figures were plotted using
Microsoft Office Excel 2007. Associations denoted as
statistically significant were those that yielded a p
value< 0.05, assuming a 2-sided alternative hypothesis.
Demographics
The mean age of the group A (OA knee) was
(65.9±4.508) years. Group B (LBP) was (67.1±5.405)
years, and Group C (control) was (66.8±6.015) years.
Gender based analysed was shown that 57% subject
of male & 43% of female. Graph 3 shows no statically
difference in the mean BMI of the subjects of three
group existed.(p>0.05).

Table 1. Comparison of Static & Dynamic Balance between subjects with OA Knees and Low Back Pain
Measurement

mean±SD

p value

OA

LBP

13.700

0.0009

TGUGT

15.100

Unilateral stance

Eyes open

4.75±0.9475

3.215±0.3465

Eyes close

8.835±0.8000

8.7±0.7000

0.9990

RT

0.91025±0.1867

0.87425±0.3306

0.7932

MV

2.73125±0.4549

2.83125±0.9345

0.7895

EPE

54.9±11.042

55.175±5.679

0.9509

ME

72.4375±7.646

78.2875±5.689

0.1045

DCL

59.825±12.363

68.2±10.450

0.2800

LOS
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Inference: No statistically significant difference was
found between osteoarthritis of knee and low back
pain for static balance (unilateral stance and limit of
stability). However dynamic balance(TGUGT) was
more affected in subjects with OA knees as compared
to LBP
DISCUSSION
Static Balance
Static balance was found to be decreased in subjects
with osteoarthritis of knee as well as those with low
back pain .The age related decline in balance occur in
both the groups but over and above the same, there is
further decline in balance associated with
biomechanical changes and presence of pain seen with
osteoarthritis of knee and low back pain. However on
comparing the two no significantly significant
difference was found in Static Balance affection
between the two groups.
In addition to the age related changes patient with
Osteoarthritis of knee have, alteration in the normal
knee alignment causing a biomechanical changes,
decreased quadriceps muscle strength and altered
pattern of muscle recruitment5. Pain associated with
knee OA may play a role in balance impairment and
sway increase generating a reflex inhibition of knee
muscles which yields an ineffective and imprecise
response related to postural control furthermore, knee
pain could result in lower weight bearing by affected
joint, preventing the ability of a person with knee OA
to maintain the centre of mass inside the base of
support. In low back pain hip abductor increased
greatly while standing with one foot on the irregular
surface, compared to standing with two feet on the
flat surface.
It has also been shown that visual feedback could
reduce postural sway by 30-60%6. Therefore where
proprioception is not fully preserved, such as may
occur in low back pain, the role of the visual apparatus
could be even more critical. This could account for the
more severely affected balance with eyes closed in both
the groups.
Dynamic Balance

In low back pain subjects the quantum of increase
in the activity of hip flexors and biceps femoris was
much greater than the paraspinal muscle which could
be the possible reason for the pathologies of lower limb
like OA to have a more severe detrimental effect on
balance as compared to LBP7.
Clinical Significance
As Physiotherapists, we frequently come across
elderly subjects with OA Knees and Low Back
Pain.These elderly patients are known to have a age
related decline in their visual, somatosensory,
vestibular system and central processing mechanism,
thus leading a decreased in static as well in dynamic
balance. These balance affliction are further
aggravated with the presence of back and knee
problems. Hence, when these subjects come for
management of their musculoskeletal complaints
appropriate attention needs to be paid to their balance
issues and suitable strategies to enhance balance must
be part of their comprehensive treatment protocol
thereby reducing the risk of fall.
Acknowldegement: We wish to acknowledge our
gratitude to Padmashree Dr.D.Y.Patil Hospital And
Research Centre, Nerul, for their kind support to this
study.
Conflict of Interest: To the best of my knowledge,
there were no known conflicts of interest encountered
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ABSTRACT
Study Design: Experimental study design
Background: To our knowledge there are no prospective, randomized studies in the literature
investigating the effectiveness of two different proprioceptive techniques i.e. wobble board and
unilateral leg standing exercise in knee osteoarthritis.
Purpose of the study: To compare the effectiveness of wobble board as bilateral proprioceptive exercise
to unilateral leg standing exercise in knee Osteoarthritis patients.
Method: 20subjectswith bilateral knee osteoarthritis were randomly assigned to either wobble board
exercise group or unilateral leg standing exercise group. Readings were taken for joint reposition
error, Berg balance scale and VAS on the 1st day, 2nd week and last day of protocol i.e. 4th week.
Results: The results of the study showed that there was no significant difference in JRE, BBS, and
VAS scores between group A and B from baseline to 2nd week (p>0.05), 2nd week to 4th week
(p>0.05) and baseline to 4th week(p>0.05)
Conclusion: The null hypothesis of the study has been accepted that there is no significant difference
between the wobble board proprioceptive exercises and the unilateral propriceptive exercises for
improvement of balance and joint reposition error in patients with knee osteoarthritis.
Keywords: Arthritis, Balance, Joint position error, Proprioception

INTRODUCTION
Osteoarthritis is a slowly evolving articular disease,
which appears to originate in the cartilage and affects
the underlying bone, soft tissues and synovial fluid1.
It is a non inflammatory degenerative disorder of joints
characterized by progressive deterioration of articular
cartilages and formation of new bone (osteophytes). It
is most common joint disorder, a prevalence that
increases with age and sex specifications, among adults
45-74 years of age or older1, 2. The patients are usually
males above 50 years and middle aged obese female,
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present with pain, swelling and restricted movements
leading to functional disability1. In osteoarthritis,
earliest change seen in radiological examination is
asymmetrical narrowing of joint space and
subchondral sclerosis in medial compartment of joint
mostly. Later osteophytes are seen in periphery of
articular surfaces of femur, tibia and patella.
Symptomatic knee osteoarthritis progresses with a
pattern of disease related impairements such as joint
pain, decreased muscle strength of the joint, decreased
ability to balance during motion, gait disability and
reduced aerobic fitness and these all leads to functional
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disability and can be easily seen in grade 2 and 3
according to kellgren-Lawrence grading scale3. So
treatment of knee osteoarthritis includes both
strengthening exercises with conventional therapy
such as short wave diathermy and proprioceptive
exercises1. Proprioception is defined as the afferent
information arising from the internal peripheral areas
of the body that contribute to postural control and
several conscious sensations and is closely linked to
balance. Having good proprioception helps to reduce
the risk of injury, located with the muscles, tendons,
ligaments and other soft tissues of body which relay
information about joint position pressure and muscle
stretch to brain5. It has been reported in the literature
that age, muscular fatigue and articular disease such
as osteoarthritis can all have negative effects on
proprioception.

Steroid injection in past two months; 4) Inflammatory
arthritis; 5) Metal implants in the knee joint
osteoporosis; 6) Acute knee ligament/meniscal injury.
Those who fulfilled the inclusion criteria were divided
into two different groups A and B by Convenient
random sampling with 10 subjects in each group.
Before starting exercise, patients were given treatment
for pain reduction by short wave diathermy and
strengthening exercises. Patients in each group
received twenty minutes short wave diathermy by
contra planer method, thrice a week for four weeks.
The intensity of SWD was based on each subject’s
tolerance but all the subjects were advised that they
should feel just comfortable warmth1.

Quadriceps muscle weakness in knee osteoarthritis
can easily lead to strength loss. Strength loss can limit
the activities of daily living and mobility, increase the
chance of falling and possibly even cause a loss of
mechanoreceptors that can further decrease
proprioception and lead to poorer dynamic balance
in knee osteoarthritis patients5,6,7.

Interventions

Proprioception can be improved through certain
exercises known as proprioceptive exercises and with
some devices such as wobble board-which are quite
simple and can be gradually progressed. Wobble
boards are effective for improving sense of
proprioception and most commonly used in
rehabilitation in knee and ankle injuries7, 8.
METHOD
Design
A Pre-test/Post-test study design was used for this
study. The independent variables were bilateral
proprioceptive training and unilateral proprioceptive
training. The dependent variables were joint position
sense, balance and pain.
Subjects
A total of 30 subjects were included in the study
Inclusion Criteria: age group of 45-60 years, having
bilateral knee osteoarthritis with grade 2 and 3 and
berg balance scale measurement should range between
21-40.
Exclusion Criteria: were subjects with 1) recent trauma
(as road traffic accidents); 2) Neurological disorder; 3)
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Strengthening Exercises: Static quadriceps in knee
extension, Closed chain exercises, Seated leg press.

Wobble board exercises were given to group A
subjects. The unilateral proprioceptive exercises were
given to group B subjects.
Group A
Wobble board exercise:
1. Stand with feet parallel on the board, rock the
board forward and back.
2. Stand with feet parallel on the board, rock the
board from side to side.
3. Stand with feet wide apart on the board, rock the
front of the board from side to side in a circulating
movement.
4. Repeat exercises 1-3 but with your knees slightly
bent and your hands on your buttocks Continue
exercises 1–4 for 30 seconds, rest for 10 seconds
and repeat 9, 10.
Group B
One leg balance- involved standing on affected foot
with relaxed upright posture and other leg flexed at
knee, hip and ankle for 1 minute followed by rest for
10 to 20 seconds1. Blind advanced one leg balance- was
same as like one leg balance but in this the patient was
asked to keep his or her eyes completely closed while
performing it1.
Outcome Measures
Joint position sensation was measured using
Inclinometer by reposition error test in which all the
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procedure for reposition error test was explained and
demonstrated and adequate practice was done 1, 11.
Inclinometer was attached to the distal thigh of
dominant extremity (approx) 1 inch above knee joint
line. Patient was standing with back against wall and
was blind folded to eliminate visual cues. Patient
performed squatting to 30 degree of knee flexion and
maintained this position for fifteen seconds then
returned to starting position of 0 degree extension;
following fifteen seconds rest period then patients
attempted to them at the predetermined angle. These
target angles were recorded and average over three
trials was used for data analysis. Balance was
measured by using Berg Balance Scale. It is a valid and
reliable 14-item scale designed to measure balance in
adults in a clinical setting12. Pain was measured using
the visual analogue scale (VAS). The VAS has

properties consistent with a linear scale, at least for
patients with mild-to moderate pain and thus VAS
scores can be treated as ratio data13.
RESULT
Analysis of the data collected was done by using
SPSS software 15 version. The results were considered
statistically significant if the p-value <0.05. Repeated
measures analysis of variance (ANOVA) was used to
analyze the intra group difference of the knee joint
reposition error, VAS and berg balance scale (BBS) at
baseline, 2nd week and 4th week for both groups
separately. Paired ‘t’test was performed to analyze the
inter group difference in the knee osteoarthritis
patients for joint reposition error, VAS and BBS at
baseline, 2nd week and 4th week.

Table 1: Between group comparison of JRE in group A and B
Variable (JRE)

Group AMean ± SD

Group BMean ± SD

t

P

st

JRE 1

2.0300±1.7632

2.0600±1.13353

-.056

.956NS

nd

JRE 2

1.7500± 1.10980

1.8300 ±1.03177

-.167

.869NS

JRE 3rd

1.1800±.91748

1.5100± .94687

-.791

.439NS

NS- Not significant

Table 2: Between group comparison of BBS in group A and B
Variable (BBS)

Group AMean ± SD

Group BMean ± SD

t

BBS 1st

32.6000±4.85798

31.8000±4.46716

-.383

.706NS

BBS 2nd

36.4000±5.23238

34.8000±4.61399

-.725

.478NS

BBS 3

40.6000±5.98517

39.8000±4.18463

-.346

.733NS

rd

P

NS-not significant

Table 3: Between group comparison of VAS in group A and B
Variable (VAS)

Group AMean ± SD

Group BMean ± SD

VAS 1st

7.2000 ±1.31656

7.3000± 1.05935

-.187

.956NS

VAS 2nd

4.7000 ±1.41814

5.7000 ±1.63639

-1.460

.161NS

VAS 3

2.9000± .56765

3.7000± 1.33749

-1.741

.099NS

rd

t

P

NS- not significant

Change in JRE for Group A and B

Between Group Analysis

Within Group Analysis

There was no significant difference in JRE scores
between group A and B from baseline to 2nd week
(p>0.05), 2nd week to 4th week (p>0.05) and baseline to
4th week (p>0.05). Between group comparison of JRE
in group A and B *Table 1

There was a highly significant improvement in JRE
score in Group B from baseline to 2nd week (p<0.001)
from 2nd week to 4th week (p<0.001) and from baseline
to 4th week (p<0.001). Paired sample t-test revealed that
there was a significant increase in JRE after 4 weeks in
both the groups (p< .001).
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Within Group Analysis
There was a significant improvement in BBS score
in group A and B from baseline to 2nd week (p<0.001),
from 2nd week to 4th week (p<0.001) and from baseline
to 4th week (p<0.001).
Between Group Analysis
There was no significant difference in BBS scores
between group A and B from baseline to 2nd week
(p>0.05), 2nd week to 4th week (p>0.05) and baseline to
4th week (p>0.05). *Table 2
Change in VAS Score for Group A and Group B
Within Group Analysis
There was a highly significant reduction in VAS
score in group A and B from baseline to 2nd week
(p<0.001), from 2nd week to 4th week (p<0.001) and from
baseline to 4th week (p<0.001).
Between Group Analysis
There was no significant difference in VAS scores
between group A and B from baseline to 2nd week
(p>0.05), 2nd week to 4th week (p>0.05) and baseline to
4th week (p>0.05). *Table 3
DISCUSSION
The finding of the present study suggest that
addition of either bilateral and unilateral
proprioceptive exercises to the conventional treatment
in both the groups has resulted in improvement of
balance, pain and joint reposition error in both groups.
However results also revealed that there was no
significant difference between both the groups in
improving JRE, balance and VAS indicating that both
types of proprioceptive exercises are equally effective
in patients of knee osteoarthritis.
Astha maggo et al. (2011) in their study showed
that proprioceptive training activities provide patient
with an opportunity to adapt to potentially
destabilizing loads on the knee during rehabilitation,
gives additional exposure to pivoting, quick starting
and stopping and quick changes in direction and
challenge their balance capabilities. In their study joint
position sense was measured by reposition error test
(RET) which showed significant improvement in
group C and improved joint stability and
proprioception as compared to group A and B1.
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In our study Berg Balance Scale was used to note
the changes in the balance and function due to knee
osteoarthritis. There was a significant difference within
both the groups in the BBS scores. Study by Felson et
al. (2009) states that proprioceptive acuity as assessed
by the accuracy of reproduction of the angle of knee
flexion has modest effects on pain and physical
function limitation in knee osteoarthritis. This could
be due to pain relief, reduction in stiffness, increased
lubrication of joints, gain in strength of weak muscles,
correct mechanical loading, improved joint stability
and thus increased quality of movement and improved
proprioception which in turn provides participants
with an opportunity to adapt to potentially
destabilizing load on knee during the study7.
A multi-station proprioceptive exercise program in
patients with bilateral knee OA, 6 week study was
done by Sekir et al. (2005) in which balance training
was given to treatment group while the control group
did not receive any exercise concluded that there was
no significant difference by the end of training in
weight bearing joint position sense. Therefore it may
be concluded that proprioceptive acuity takes longer
duration to show significant improvement.
The study done by Da-Hon Lin et al. (2009)
concluded that proprioceptive information alone
(without visual feedback) can correct up to 95% of
velocity and timing errors associated with sudden
perturbation in resistance during a multi-joint
movement sequence15.
Laskowski ER et al, (1997) in his study found that
proprioceptive based rehabilitation programs in knee
osteoarthritis improved objectives measurements of
functional status independent of changes in joint laxity
and proprioception can be improved through
proprioceptive training16.
Sachdeva Abha et al. (2010) in their comparative
study concluded that proprioceptive exercise and
conventional therapy both the two interventions
produced significant improvement in range of motion
and reduction in VAS score. Hence the combined use
of conventional therapy with proprioceptive exercises
could be better choice of conservative treatment in the
management of knee osteoarthritis17.
Knee instability is a common complaint of patients
with knee OA and perturbation training (which
enhances proprioceptor signals to muscles) has been
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shown to reduce reported symptoms of knee
instability in people with anterior cruciate ligament
injury. The researchers reasoned that agility and
perturbation training techniques—which require
changes in direction, challenges to balance and
negotiating obstacles—might help enhance function
in patients with knee OA18, 19.
According to the study done by Diracoglu D et al.
(2005) there is positive effect of balance exercise on
knee osteoarthritis patients9. So this study showed that
for the conservative treatment of knee osteoarthritis
patients, if conventional therapy is given in
combination with the proprioceptive exercises it brings
better relief to the subjects in reducing pain and
functional disability and provides improvement in
proprioception as compared to patients performing
Strengthening exercise only
Limitations of Study
1. The sample size was small.
2. There was no long term follow up.
Relevance to Clinical Practice
This study will provide useful information about
the effect of wobble board exercise and the unilateral
leg standing exercise in improving joint reposition
error and balance in knee osteoarthritis patients thus
providing a better approach for individuals suffering
from knee osteoarthritis leading to impaired balance.
So both types of proprioceptive exercises that is
unilateral as well as bilateral leg standing exercises
when added to conventional therapy can help in
improving joint reposition error, balance and pain,
providing a better approach of treatment for
individuals suffering from osteoarthritis of knee. It can
be successfully included in conditioning and skill
training program to improve performance and/or
reduce potential for injury and to enhance the
neuromuscular coordination and improving balance
and functional disability.
Future Research

CONCLUSIONS
Results of the study showed that addition of either
the unilateral proprioceptive exercises or bilateral leg
standing exercises when added to conventional
treatment are effective in improving joint reposition
error, balance and pain. Hence our null hypothesis is
accepted that there will not be any significant
difference between the wobble board proprioceptive
exercises and the unilateral propriceptive exercises for
improvement of balance and joint reposition error in
patients with knee osteoarthritis.
Acknowledgement: We are grateful to all the
participants and the hospital staff who assisted in the
study.
Conflict of Interest: We certify that there is no conflict
of interest and the study presented is the original work
of the authors.
Ethical Clearance and Funding: We certify that this
study has been duly approved by the relevant ethical
committee and is not funded by any organization.
REFERENCES
1.
2.

3.

4.
5.

Future research can be done with a large group of
samples including subjects with different age groups.
The merits associated with the long term effects of
wobble board exercises and the unilateral leg standing
exercise with the same treatment period, were not
examined in this study due to time constraints. So,
future research may include a follow up of 3-5 month

30. Sheetal --148--.pmd

so as to verify the long term effects of the treatment
program which may be beneficial for the individuals
suffering from knee osteoarthritis. Future research is
also needed to see whether the bilateral (wobble board)
exercises or the unilateral leg standing proprioceptive
exercises if continued for a longer period of time can
improve the balance and functional disability and
increase or restore knee joint motion.

152

6.
7.
8.

Astha Maggo et al (2011). Indian J. Physiotherapy
Occupational Therapy. July-Sep, 5: 144-148.
Jayant Joshi, Prakash Kotwal (2008). Essentials
of Orthopaedics and Applied Physiotherapy, 12:
292-95.
Kellegren JH, JS Lawrence R (1956). From
rheumatoid Research Centre, Univercity of
Manchester, Annals of Rheumatoid disease.
Staurt L Weinstein, Joseph A Buckwalter (Year).
Turek’s Orthopaedics, 5: 154-56.
Takashi Nagai, Scott M Lephart et al (2007).
Department of sports & nutrition.
Meral Bayramogler, Reyhan Topark et al (2007).
Arch phys med. Rehabilitation: 346-50.
David T felson et al (2009). PMC Oct 6.
Gupta Abhishek Rajendra, Jeba Chitra et al (2007).
J. Indian Assoc. Physiotherapists, 3: 2. Demirhan
Dýracoglu, Resa Aydin et al (2005). 11: 303-310.

5/10/2015, 5:14 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 153

9.
10.

11.

30. Sheetal --148--.pmd

Dinesha AS, Arun Prasad B et al (2011). Indian J.
Physiotherapy, 5: 27-31.
Geoffrey Dover, Michael E et al (2003). J. Athl.
Train. 38 (4): Oct-Dec. La Porta F, Caselli S et al
(2012). Arch. Phys. Med. Rehab. 93 (7): 1209-16.
Paul S Myles et al (1999). Anesth. Anlg. 89:
1517-20.
Ufuk Sekir, Hakan Gur et al (2005). J. Sports Sci.
Med. 590-603. Da-Honlin, Chien-Ho Janice Lin
et al (2009). J. Orthopaedics Sports Phys. Therapy.
June 39 (6): 450-457.

153

12.

13.
14.

Laskowski ER, Kareen Aney et al (Year). The
physician and sports medicine. Sachdeva Abha,
Tamaria Savita et al (2010). Indian J. Physio.
Occup. 4: 1-3.
Fitzgerald GK, Piva SR et al (2011). Phys. Ther.
91 (4): 452-469.
Fitzgerald GK, Snyder- Mackler L et al (2000).
Phys. Ther. 80 (2): 128-140.

5/10/2015, 5:14 PM

DOI Number: 10.5958/0973-5674.2014.00001.X
154 Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3

Effect of Retro Walking on Pain, Balance and Functional
Performance in Osteoarthritis of Knee
Nayyar Manisha1, Yadav Joginder2, Rishi Priyanka3
MPT Student, Principal & Prof., 3Assisstant Prof, Dashmesh College of Physiotherapy, Gurgaon

1

2

ABSTRACT
Study Design: Experimental study design
Background: There is a lack of clinical research regarding effectiveness of retro walking for
improvement in pain, balance and functional performance. To our knowledge there are no prospective,
randomized studies in the literature investigating the effectiveness of retro walking for improvement
in pain, balance and functional performance.
Purpose of the study: To determine which rehabilitation program either Conventional treatment or
Conventional treatment with retro walking is more effective in reducing pain and increasing balance
and functional performance in Osteoarthritis of knee.
Method: 30 subjects having osteoarthritis with grade 3 were randomly assigned to either control
group or experimental group. Readings were taken for Western Ontario and McMaster Universities
Osteoarthritis Index scale (WOMAC) and Dynamic balance through Step Test on 1st day and 4th day
of4th week.
Results: The results of the study revealed that Group B treatment protocol is better than group Ain
reducing pain and increasing balance and functional performance. There was a significant
improvement in WOMAC score in group B in 4thweek (p<0.05) compared to that in group A. There
was a significantly improvement in step test score in group B 4th week (p<0.05) as compared to
group A.
Conclusion: The results of the study revealed that retro walking is more effective in decreasing pain,
improving balance and functional performance in knee osteoarthritis patients.
Keywords: Osteoarthritis(OA), Retro walking, Pain, Balance, Functional performance, WOMAC index, Step
test

INTRODUCTION
Osteoarthritis (OA) is the most common form of
arthritis and is a major cause of, morbidity, limitation
of activity and health care utilization. Osteoarthritis is
a progressive disorder of the knee joints caused by
gradual loss of cartilage result in development of bony
spurs and cysts at the margin of the joints. It is also
known as osteoarthritis or degenerative joint disease
Osteoarthritis (OA) of knee is steadily becoming the
most common cause of disability among the age of
65years and above1.
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The major symptoms seen in OA knee are; Pain,
stiffness of knee joint swelling, balance deficits, loss of
function and deformity. Knee pain is a major symptom
of knee osteoarthritis (OA), and the presence and
severity of knee pain are important determinants of
disability. Factors such as: Age, family history, obesity,
and hyper mobility increase susceptibility to OA2. In
addition to these, local biomechanical factor like,
congenital anomalies, trauma and occupational
injuries affect the occurrence and localization of OA.
The origin of pain in OA remains unclear, therefore
the relationship of pain with other important
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physiological variables is worthy of exploration.
Cartilage is aneural, but other joint tissues possess pain
receptors and are potential sites for pain sensation2,1.
Kellgren proposed at least three clinical pain
patterns that may be associated with different
anatomical origins in OA knee that is ligamentous and
muscular pain, synovial pain, and pain resulting from
a disordered joint. Histological studies of periarticular
tissues confirm the presence of a diffuse network of
nociceptors scattered throughout the fibrous capsule,
ligaments, tendons, articular fat pads, synovium,
periosteum, and muscle.The great increase in the
elderly population worldwide is the most important
change in the ûeld of public health in the 21st century.
It is being estimated that the number of people over
the age of 65 will be doubled in the next 20 years.
Consequently, osteoarthritis (OA) and similar diseases
that are more frequently encountered in advanced
years will become much more important from both
medical and economic aspects3.
The sensation of proprioception can be deûned as
the conscious or unconscious perception of the position
of extremities in space and being aware of the
movement and position of the joints.
In patients with knee OA, there is a prominent loss
in proprioception compared with control subjects of
the same age and gender. It has been demonstrated
that impaired proprioception adds to functional
insufûciency by generating impairment in walking
rhythm, shortening step distance, and a decrease in
walking speed and total walking time3,2.
Another benefit of retro motion includes practice
and training of skills used in specific sports. Many
court and field sports, such as basketball, American
football and soccer all incorporate backward running
during competition. Performing the activity during
training may allow one to improve performance and/
or reduce potential for injury.
Back ward walking (B.W) increases stride rate,
decreases stride length and increases support time.
B.W. reduces overall range of motion of knee thereby
increase active functional range. Muscular structure
supporting ankle and knee reversed their role during
B.W. In B.W. knee provides the primary power
producer and ankle plantar flexors shock absorber.
Direction of knee joint shear force directed forward
initially during retro walking whereas backward in
forward walking4.
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METHOD
Design
An Experimental study design was used for this
study. Patients were randomly allocated to 2 groups
either control or experimental with 15 subjects in each
group. The independent variables were Group Aconventional treatment and Group B-Retro waking.
Subjects
Subjects ranging in age from 40-60 years were
recruited from Physiotherapy OPD of Dashmesh
College of Physiotherapy.
Inclusion criteria included age group of 40-60 years,
male/female both subjects, subject having
osteoarthritis with grade 3, subject having WOMAC
score between 45-905.
Exclusion criteria were subjects having cardio
vascular disease, subjects suffering from grade 4 or 5
osteoarthritis, subjects having avascular necrosis of
hip joint; subjects underwent total knee replacement,
subject who injected corticosteroid within the previous
3 months6.
Intervention
Conventional treatment (Group A)
Group A underwent treatment with hot
fermentation with 5 min fixed bike exercise without
resistance, Range-of-motion and active stretching
exercises applied to hamstring and quadriceps
muscles, quadriceps isometric strengthening exercise.
In week 2: hamstring muscles isometric exercise and
Short-arc terminal extension exercise for the knee joint.
In week 3: isometric exercise for the abductor and
adductor muscles of the hip joint and short-arc
terminal extension exercise with resistance for the knee
joint. In week 4: isometric strengthening exercises with
resistance for the hamstring muscle and strengthening
exercise of knee and ankle7.
Retro walking(Group B)
Group B patients were treated with Conventional
treatment (as in Group A) which was added upon by
retro walking12. They were instructed to hold the Rails
of Tread mill for support while doing retro walking.
After taking rest for 20 min and being familiarized with
Retro Walking. Step backward and slightly to one side
with leading foot, bring trailing foot together with
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leading foot; alternate leading foot for 10 minutes on
Tread mill. Subjects underwent retro walking on
motorized treadmill with (self-tolerated) minimal pace
and gradually increased depending on the patients
comfort up to 10 minutes8.
Outcome Measures
Pain and functional performance were measured
by Western Ontario and McMaster Universities
Osteoarthritis Index scale (WOMAC) and pain was
measured by step test.1st reading was taken on1st day
before treatment and 2nd reading was taken on 4th day
of 4thweek after treatment.
RESULTS
Analysis of the data collected of pain, balance and
functional performance for of 30 subjects was done by

suitable statistical analysis tests by using Graph
PadPrism 5 version (Graph Pad Software, Inc.7825 Fay
Avenue, Suite 230La Jolla, CA 92037 USA).
The results were considered statistically significant
if the p-value < 0.05.
The characteristics of the data were presented
through tables and graphs.T-test was used to analyze
inter-group differences in pain and function. Paired
sample t-test was used to compare the intra-group
differences in pain, balanceand functionalscale
readings before and after performing the retro walking.
Within group analysis revealed that there was a
significant improvement in WOMAC score and step
test in group A and group B from baseline from1stday
to4th day of 4thweek (p<0.001).

Table 1: With in group analysis of WOMAC-Group A
Variables

Group AMean ± SD

MeanDifference

t

p

Mean Pre WOMAC

83.866 ± 3.356

-5.73

0.006

.05*

Mean Post WOMAC

78.133 ±4.673

Pair 1- Difference of mean WOMACbetween day 1 and 4th day of 4th week
*p -Significant at p < 0.05

Table 2: With in group analysis of step test-Group A
Variables

Group AMean ± SD

MeanDifference

t

p

Mean Pre STEP TEST

61.2 ± 4.988

-0.93

0.589

.05*

Mean Post STEP TEST

60.266 ± 4.366

Pair 1- Difference of mean WOMACbetween day 1 and 4th day of 4th week
*p -Significant at p < 0.05

Table 3: Within group analysis of WOMAC Group B
Variables

Group BMean ± SD

MeanDifference

t

p

Mean Pre WOMAC

83.2 ± 6.383

-18.06

1.244

.001*

Mean Post WOMAC

65.133 ±4.273

Pair 1- Difference of mean WOMACbetween day 1 and 4th day of 4th week
*p -Significant at p < 0.001
Between group analysis revealed that there was no significant difference in WOMACand step test scores between group A and B on
baseline (p>0.05).There was a significant improvement in WOMACand step test scores in group B in 1 and 4th day of 4th week (p<0.001)
as compared to that in group A.

Table 4: Within group analysis of step test Group B
Variables

Group BMean ± SD

MeanDifference

t

p

Mean Pre STEP TEST

61.466 ± 4.485

-5.20

0.003

.001*

Mean Post STEP TEST

56.266 ± 4.366

Pair 1- Difference of mean WOMAC and step test between day 1 and 4th day of 4th week
*p -Significant at p < 0.001
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Table 5: Comparison of WOMAC between Group A and Group B
Pre WOMACDay 1

Group

Mean ± S.D

t value

p Value

Pre WOMAC Day 1

A

83.866 ± 3.356

0.7230

.0012*

B

83.2 ± 6.383

Post WOMACDay 4 of 4th week

A

78.133 ± 4.673

0.0193

.0009*

B

65.133 ± 4.273

Mean± S.D

t Value

p Value

0.878

.001*

0.018

.001*

Pair 1- Difference of mean WOMACbetween day 1 and 4th day of 4th week
*p - Highly significant

Table 5: Comparison of Step test between Group A and Group B
Day 1 STEP TEST

Group

Day 1 STEP TEST

A

61.2 ± 4.988

B

61.466 ± 4.485

A

60.266 ± 4.366

B

56.266 ± 4.366

4th day of 4th week STEP TEST

Pair 1- Difference of mean Step test between day 1 and 4th day of 4th week
*p - Highly significant

DISCUSSION
The study compared the effectiveness of the two
methods that is conventional treatment and
retrowalking in improving pain, balance and
functional performance. The subjects in this study have
similar base values of all the dependent variables
suggesting that all group had homogenous group of
patients. 38 Knee O.A. is a prevalent condition
contributing significantly to functional limitation and
disability. Numerous studies show secondary gait
change pattern of O.A. is due to pain, decreased muscle
strength, instability and stiffness9.
The result of the study reveals that the
Retrowalking is more effective in improving pain,
balance and functional performance than the
conventional treatment. The Retro walking group
(group B) showed a significant improvement in
WOMAC scores of 27.73% than the Conventional
treatment group (Group A) who showed an increase
of 7.33%.The mean value ± standard deviation of
WOMAC scores for subjects in group A was 83.866 ±
3.356 on day 1 and on 4th day of 4th week was 78.133
± 4.673. The mean value ± standard deviation of
WOMAC scores for subjects in group B was 83.2 ±
6.383 on day 1 and on 4th day of 4th week was 65.133
± 4.27310,11.
The Retro walking group (Group B) also showed a
significant improvement in the step test of 9.24% than
the Conventional treatment group (Group A) who
showed an increase of 1.54%. The mean
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value ± standard deviation of STEP TEST scores for
subjects in group A was 61.2 ± 4.988 on day 1 and on
4th day of 4th week was 60.26 ± 4.366. The mean value
± standard deviation of step test scores for subjects in
group B was 61.466 ± 4.485on day 1 and on 4th day of
4th week was 56.266 ± 4.366.
In this study, we have investigated the effects of
Pain, Balance and Functional performance exercises
on knee OA. According to Arata statistically,
significant improvement in function is seen in both the
groups and between the groups. However, the
improvement in Group B is greater than that of Group
A12. Improvement in function may be attributed to the
reduction of pain, reduction in abnormal joint kinetics
and kinematics during functional movements and
improved muscle activation pattern. Studies have
shown that compared to forward walking; backward
walking creates more muscle activity in proportion to
efforts. As advantages of Retro-walking include
improvement in muscle activation pattern, reduction
in adductor moment at knee during stance phase of
gait and augmented stretch of hamstring muscle
groups during the stride; all of these may have helped
in reducing disability thus leading to improved
function13.
Backward walking, as opposed to forward walking,
reduces the compression forces at the patella femoral
joint and decreases the force absorption at the knee.
This is mainly because of the reduced eccentric
function of the quadriceps muscle Both Vilensky et al
and Kramer and Reid, 1993 concluded that backward
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ABSTRACT
Objective: To determine if aerobic fitness assessed by 6MWD is able to predict resting
Cardiovascular function and cardiovascular disease risk factors in obese subjects.
Study Design: Observational study
Method: 30 obese females with age group between 20-30 years were selected according to inclusion
criteria. Resting SBP, DBP, HR and RPP were measured in sitting position. Aerobic fitness was assessed
using the 6MWD-test according to ATS guidelines. Correlation of measured value of 6MWD with
SBP, DBP, RPP, and HR was done.
Outcome Measures: 6MWD, SBP, DBP, HR, RPP
Results: Inverse association were observed between 6MWD and SBP (r=-0.699, p<0.01), 6MWD and
DBP(r=-0.485, p<0.01), 6MWD and HR(r=-0.694, p<0.01), 6MWD and RPP(r=-0.699, p<0.01).
Conclusion: There was a significant negative correlation of 6MWD with resting SBP.DBP, HR and
RPP in obese female subjects. It suggests that there is significant effect of aerobic fitness on resting
cardiovascular function in obese subjects.
Keywords: Obesity, Aerobic Fitness, Cardiovascular Risk Factors

INTRODUCTION
Obesity is a major health problem affecting young
and old throughout the world. (1)Obesity has been
increasing in epidemic proportions in Adults. (2)
Obesity is defined as abnormal or excessive fat
accumulation that presents a risk to health. It is
associated with numerous co morbidities, like glucose
intolerance, insulin resistance including hypertension
(HTN) and major cardiovascular (CV) Risk factors. (3)
General obesity which is usually described in terms
of body mass index (BMI) is calculated by dividing
the subject’s weight in kilograms by height in meters
squared (kg/m2). (1) According to WHO classification
of Asian Indians, BMI of obese people is ≥ 25 kg\
m2. (4)
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The 6MWT can be used as a one-time measure of
functional status of patients, as well as a predictor of
morbidity and mortality. (6)
Normal 6MWD in healthy adults aged 20 to 50
years is 638±44 in males and 594±67 in females. (12).
Obese individuals commonly present reduced lean
body mass and, consequently, a shorter 6MWD. (13)
Poor fitness in young adults is associated with
obesity and the development of cardiovascular disease
risk factors. These risk factors can be modified by
improving fitness. (5)
The 6MWD-test was firstly used in clinical settings
to evaluate cardiopulmonary capacity and function,
previous studies (Miyamoto et al., 2000; Rostagno et
al., 2003; Pinto-Plata et al., 2004) consistently
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demonstrated that 6MWD is a useful prognostic
marker of mortality in CVD patients.
Gradually, due to be considered a simple, safe,
inexpensive (Rostagno et al., 2003) and valid test,
6MWD-test became popular in other settings. (7)
Obesity has many adverse effects on hemodynamic
and CV structure and function. In obesity due to
increased sympathetic activation, heart rate is typically
mildly increased. Weight gain is also typically
associated with increases in arterial Pressure. (2)
In this study we are using the 6MWD-test to decide
physical fitness in obese people and the aim of this
study is to find if there is any correlation between this
6MWD and the resting cardiovascular parameters in
obese people.
MATERIALS AND METHOD
Materials: Sphygmomanometer
Stethoscope
Stopwatch
Two small cones to mark the turnaround points
Chair
Worksheet
Inclusion Criteria
•

Gender: Females

•

Age group: 20-30 Years

•

BMI ≥ 25 kg/m2

Exclusion Criteria
•

Uncontrolled hypertension or diabetes

•

Symptomatic cardio respiratory disease

•

Uncontrolled epilepsy

•

Chronic disabling arthritis

•

Smoker

•

Having any difficulty in walking

•

Under treatment with drugs that can affect muscle
function
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PROCEDURE
This Study was conducted on 30 females aged
between 20 to 30 years. Subjects, who fulfil the
inclusion criteria were selected purposefully, were
informed about the nature of study, procedure and
usefulness of the study.
The subjects are evaluated with a detailed history,
physical examination. Informed written consent is
obtained. All subjects are requested to abstain from
beverages including caffeine for 12 h before the
experiment.
After 5 min of rest in supine position, in
temperature-controlled room, Resting BP and HR are
measured after taking the subject in sitting position
with the arm comfortably placed at heart level.
Average of two measures for Systolic blood pressure
(SBP), Diastolic blood pressure (DBP), Rate Pressure
Product (RPP) and Heart rate (HR) entered as data.
Aerobic fitness is assessed using the 6MWD-test
according to ATS guidelines which is a commonly used
physical performance measure in research.
It was taken as follows, (6)
The 6MWT was performed indoors, along a long,
flat, straight, enclosed corridor with a hard surface that
is seldom travelled. The walking course was 30.16 m
in length. The turnaround points were marked with a
cone. A starting line, which marks the beginning and
end of each 60.32-m lap, was marked properly.
Subjects were prepared by wearing Comfortable
clothing and appropriate shoes for walking.
A light meal was acceptable before early morning
or early afternoon tests. Patients should not have
exercised vigorously within 2 hours of beginning the
test.
The patient should sit at rest in a chair, located near
the starting position, for at least 10 minutes before the
test starts. After taking the patient to the starting point
timer was set to 6 minutes.
Instructions were given to the subjects as follows;

161

“The object of this test is to walk as far as possible
for 6 Minutes. You will walk back and forth in this
hallway. If u get out of breathe or become exhausted.
You are permitted to slow down, to stop, and to rest
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as necessary. You may lean against the wall while
resting, but resume walking as soon as you are able.
You will be walking back and forth around the cones.”

GRAPH: 1 CORRELATION OF 6MWD WITH

Then one demonstration of how to walk was given
to the subject. Proper instructions were given about
not to run and about don’t talk to anyone during walk.
At the end of 6 minutes subject was asked to stop
immediately and then marking of the spot where he
stopped was done. The number of laps covering and
the additional distance covered were recorded and
Finally the total distance walked by the subject was
calculated.
Then correlation of this value of 6MWD with above
measured resting SBP, DBP, RPP, and HR were done
independently to find out whether they are correlating
or not.

r= -0.699
GRAPH: 2 Correlation of 6MWD with resting DBP

FINDINGS
Results were analysed using SPSS 16.0 version.
There was a non parametric relation of the
collecting data. So spearman rank correlation
coefficient test was used to know whether the 6MWD
was significantly correlated with resting
cardiovascular parameters or not.
Table: 1.1 Descriptive characteristics of Study sample
Parameters(N=30)

Mean ± Standard
Deviation

SEM (Standard
Error of
Measurement)

Age(years)

23.33±2.022

0.3693

Height(m)

1.60±0.083

0.01520

Weight(kg)

70.00±9.34

1.705

BMI(kg/m2)

27.29±2.55

0.4668

SBP(mmHg)

119.97±7.854

1.4339

DBP(mmHg)

82.33±5.920

1.081

HR(bpm)
RPP

88.23±5.852

1.068

10,579.53±1317.8

2.405

538.17±34.38

6.277

6MWD(m)

r= -0.485
GRAPH: 3 Correlation of 6MWD with resting HR

Obese individuals showed reduced performance
in 6MWD comparing normal individual values. (13)
Aerobic fitness was significantly and inversely
related with resting cardiovascular parameters.
Inverse association were observed between 6MWD
and SBP (r=-0.699, p<0.01), 6MWD and DBP(r=-0.485,
p<0.01), 6MWD and HR(r=-0.694, p<0.01), 6MWD and
RPP(r=-0.699, p<0.01).
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r= -0.694
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GRAPH: 4 Correlation of 6MWD with resting

2.

3.
4.
5.

6.
7.
RPP r= -0.699

RESTING SBP
CONCLUSION

8.

There was a significant negative correlation of
6MWD with resting SBP.DBP, HR and RPP in obese
female subjects.

9.

It Suggest that there is effects of aerobic fitness on
resting cardiovascular function in obese subjects.
It reinforces the idea that a worse cardiovascular
profile, with elevated SBP, DBP, HR and RPP is related
with lower aerobic fitness in obese subjects.
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ABSTRACT
Objective: To examine the correlation between knee joint position sense and jump motion control
ability in normal healthy untrained individuals pre and post proprioceptive training.
Method: Pre and post proprioceptive training, forty subjects jumped 3 times with blindfold to each
of what they thought was 25%, 50% and 75% of their maximum jump distance; also they reproduced
150, 450 and 600 of knee angles.
Measurements: Each subject was pre tested and post tested for 25%, 50% and 75% of their maximum
jump distance and 150, 450 and 600 of knee angles.
Results: Statistical tests show a relationship between jump distance and knee joint flexion angles
after the proprioceptive training which was not present before the training.
Conclusion: Proprioceptive training improved knee joint position sense and its correlation with jump
motion control ability.
Keywords: Proprioception, Joint Position Sense, Motion Control, Knee Joint, Jump, Proprioceptive Training

INTRODUCTION
Various motion controls are needed so that a
human being can move in daily life. It is important to
discover factors related to motion control ability in
order to carry out physical therapy necessary for
maintaining it4. If the factor is amenable to physical
therapy, then motion control ability can derive
beneficial effects from it.
Humans can execute most jump motions at
different levels of performance. Performing a jump
motion maximally might be relatively easy from a
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control point of view, because there exists a unique
set of control signals yielding maximal performance.
Providing control signals for submaximal
performance of a jump motion is more difficult because
there exists, in principle, different sets of control signals
which yield the same submaximal performance. Also,
there are many levels of submaximal performances
possible, each of which requires an appropriate set of
control signals.
Abilities of Joint Position Sense (JPS) are related to
motion control ability.1, 7 JPS is defined as the ability to
assess a limb’s position without the assistance of
vision2
The purpose of this study was to examine the
control mechanism that centers on the intrinsic
feedback mechanism between motion control ability,
JPS ability and to investigate the abilities in healthy
subjects.

5/10/2015, 5:14 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 165

MATERIALS AND METHOD
Location: Public Sector Hospital, Mumbai.
Duration of study: 4 week.
Sample size: 40
Study Design: Prospective comparative and
correlation open study.
Inclusion Criteria
1. Normal healthy untrained males (age 18-25).
Exclusion Criteria
1. Presence or history of musculoskeletal and / or
neurological dysfunction.

Fig .1: Measurement of maximum jump

2. Individuals undergoing structured training
program.
Materials used were
1. Measuring tape
2. Goniometer
3. Marker pens
4. Foam surface.
Study Description
After approval of institutional ethics committee, an
informed written consent was taken from all the
subjects.
At the beginning, Knee Joint Position Sense (KJPS)
and Jump Motion Control Ability (JMCA) were tested,
followed by a 4 week proprioceptive training. Again,
KJPS and JMCA were re-tested at the end.
Measurement of JMCA (Jump Motion Control
Ability)
In standing long jump, the subject stood behind a
line and attempted to jump as far as possible. The
measurement is taken from the line to the nearest point
of contact at the landing spot.
Three attempts were given to note the maximum
jump. Each subject jumped thrice each to what he
thought was 75%, 50% and 25% of his maximum jump
and mean was recorded, for a total of 9 jumps with
blindfold. True 25, 50 and 75% of were calculated from
the maximum jump values. Difference between mean
and calculated value was the “error”.
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Fig .2: Measurement of 50% of maximum jump

Measurement of KJPS (Knee Joint Position Sense)
Goniometer was placed at the lateral knee joint line
of dominant knee joint in one leg standing position.
The investigator verbally guided the subjects to the
desired position in 150 of knee flexion and held for 5
seconds, the subject was asked to concentrate on this
position. The subjects were then asked to return the
knee to neutral position. The subjects were then asked
to voluntarily place the knee in 150. The subjects then
verbally notified the investigator when they believed
the position was obtained saying “stop”. The
reproduction angle was recorded. The recording was
performed for total of three times and mean was
recorded. This difference between actual 150, 450 and
600 angle and mean of reproduction angle was the
“error”.
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14. One leg stance with 150 knee flexion
15. One leg stance with 450 knee flexion
16. One leg stance with 600 knee flexion

Fig. 3: Testing of knee joint position sense (KJPS)

The Training Program: 4 week, 5 days/week (each
session 20 mins)
On floor with eyes open
1. One leg stance
2. One leg stance with 150 knee flexion
3. One leg stance with 450 knee flexion
4. One leg stance with 600 knee flexion

Fig. 5: Exercise no. 10

On floor with blindfold
5. One leg stance
6. One leg stance with 150 knee flexion
7. One leg stance with 450 knee flexion
8.

One leg stance with 600 knee flexion

On foam surface with eyes open
9.

One leg stance

10. One leg stance with 150 knee flexion
11. One leg stance with 450 knee flexion
12. One leg stance with 600 knee flexion
On foam surface with blindfold
Fig. 4: Exercise no. 2

13. One leg stance
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Training program started with the first exercise and
if they performed it successfully without a loss of
balance (touching the other leg to the surface) and
completed 10 repetitions, they progressed to the next
exercise. If they failed to perform any exercise, then,
they repeated the same exercise until it was performed

successfully. This was done till the subjects completed
all exercises. If any subject completed the last exercise
before 4 weeks then, last and the most challenging
exercise was performed for the remaining duration. If
any subject could not complete the exercises by 4
weeks, still then, at the end the parameters were tested.

FINDINGS
Table 1: Difference of means for pre and post proprioceptive training of 150 KJPS
KJPS15°
Mean
Observations
P Value
Paired t-test

pre training
post training
18.72
15.76
40
40
5.19489E-08
p = 5.19489E-08, p < 0.05 statistically significant

Table 2: Difference of means for pre and post proprioceptive training analysis on 75% of maximum Jump of JMCA
JMCA ( 75% of Maximum Jump)
Mean
Error
Percentage Error

pre training
Obtained
Calculated
134.85
141.10
6.3
4.67

P Value
By paired T-test

post training
Obtained
Calculated
143.51
143.20
0.3
0.20

6.90115E-05
p =6.90115E-05, p < 0.05 statistically significant

Table 3: Difference of means for pre and post proprioceptive training analysis on 50% of maximum jump of JMCA
JMCA ( 50% of Maximum Jump)

Pre Training
Obtained
Calculated

Mean

92.52

91.8

Error

0.7

Percentage Error

0.75

P Value
By paired T-test

Post Training
Obtained
Calculated
94.53

95.4
0.9
0.95

0.1969
p =0.1969. p > 0.05 not statistically significant

Table 4: Pre-training co-relation of 15°, 45° and 60° KJPS with 75% of maximum jump
KJPS

75% of Max
Jump (cm)

15°

45°

60°

Mean

18.72

48.99

65.26

r value

0.0404

0.0454

-0.0761

P Value

9.985E-33

4.774E-27

1.189E-16

By Pearson test

133.62

p<0.05 significant

75% of JMCA is not co-related with all the parameters of KJPS (r=0.0404, 0.0454 and -0.0761 with 150, 450 and 600 respectively).

Table 5: Post-training co-relation of 15°, 45° and 60° KJPS with 75% of maximum jump
KJPS
15°

45°

75% of Max
Jump (cm)
60°

Mean

17.24

45.68

63.81

r value

-0.3572

-0.3506

-0.2138

P Value

3.628E-36

3.424E-33

3.076E-22

143.51

By Pearson test p<0.05 significant
75% of JMCA has moderate negative co-relation with all parameters of KJPS (r= -0.3572, -0.3506 and -0.2138 with 150, 450 and 600
respectively).
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DISCUSSION
Proprioceptive training improved KJPS and JMCA
apparently because subjects were better able to
reproduce angles and control jumps post training
possibly because, firstly, joint mechanoreceptors which
respond specifically to end range of motion and local
compression8 were stimulated by the motion of the
exercise resulting in increased sensitivity. Secondly,
local compression effect during Closed Kinematic
Chain (CKC) exercises produced axial loading effect
on the joint mechanoreceptors.
The increase in strength of leg extensor muscles
along with inhibition of stretch reflex3 and the cocontraction mechanism possibly resulted in
improvement in standing long jump. In the
literature10,11 exercise regimes which increase muscle
strength may also facilitate the neural pathways
involved in proprioception, central processing and the
acquisition of motor skills. This may also account for
the improvements in KJPS and JMCA.
In table and chart no.1 showing assessment of 150,
450 and 600 of KJPS respectively, the mean “error” in
post training had reduced. In table and chart 1, for 150
KJPS, the mean changed from 18.72 to 15.76. Applying
paired T test, p = 5.19E-08(statistically significant). The
improvements in accuracy of jumps can be probably
because the jump distance is controlled by initial angle
of knee flexion4. The subjects who had a high ability to
reproduce knee joint angles were able to control jump
distance more precisely, we obtained improved
reproducibility of KJPS. Thus, improvement in KJPS
might have resulted in the improvement of JMCA in
all the parameters.
Assessment of KJPS was done for 150, 450 and 600
and training program also comprised of maintenance
of knee joint position at same angles. Thus, we also
attribute the improvement of accuracy of KJPS post
training to the principle of specificity.
Table and chart no. 4 shows 75% of maximum jump,
error had reduced to 0.28cm from 6.25cm. Applying
paired T test p value = 6.901E-05(statistically
significant)
Table and chart no. 5 shows 50% of maximum jump,
error had reduced to 0.95cm from 0.63cm. Applying
paired T test p value = 0.1969(statistically non
significant). Our subjects comprise of males of age
group 18 to 25 for whom jumping can be a day to day
activity. Since, much day to day activities are done in
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the mid range9; we assume that the subjects of this age
group may be using this range of jumping more
frequently. This probably might have resulted in a
cross training effect9 leading to minimal errors.
From table and chart no. 7, co-relation of 75% of
maximum jump with KJPS of 15° (r value = 0.0404),
45° (r value = 0.0454) and 60° (r value = -0.0761), when
statistically analyzed by Pearsons’ test, indicate that
there is no co-relation. This no co-relation in pre
training parameters between KJPS and JMCA can be
attributed to overshooting of target distances, which
were seen in all standing long jump and all
reproduction of knee angles. This observation is
consistent with the finding reported in a previous
studies5,6.
Table and chart no. 10, shows post training corelation of 75% of maximum jump with KJPS (15°, 45°
and 60°). For 15° (r value = -0.3588), 45° (r value = 0.3333) and 60° (r value = -0.2420) indicate that there
is a moderate negative co-relation in the post training
parameters between 75% of maximum jump with KJPS
(15°, 45° and 60°). This could be probably because post
training we obtained reduction in the errors of both
KJPS and JMCA.
According to literature4, Jump distance depends on
angle of the knee joint and that the jump distance was
adjusted by changing the angle of the knee joint.
Changing the knee joint angle allows for control of submaximal jump distances4. The subjects who had a high
ability to reproduce knee joint angles were able to
control jump distance more precisely, because the
jump distance is controlled by the knee joint angle4.
The control ability of sub-maximal distance was
increased by training the adjustment of the knee joint
flexion angle
CONCLUSION
4 weeks of proprioceptive training resulted in
improvements in KJPS and JMCA which can be
attributed to the proprioceptive training program
which stimulated the joint mechanoceptors, muscle
spindles and Golgi tendon organ.
The improvements were not statistically significant
in 50% of maximum jump possibly because mid range
activities are performed most frequently which might
have resulted in cross training effect and the subjects
were better able to reproduce angles even in pre
training.
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We found no statistical significant co-relation
between KJPS and JMCA in pre training, probably
because there were more errors in jumping. We found
a moderate negative co-relation between them post
training. The control ability of sub-maximal distance
was increased by training the adjustment of the knee
joint flexion angle, because the accuracy sub-maximal
jump distance depends on knee joint flexion angle.
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ABSTRACT
Aim: To find awareness of HSC students about Physiotherapy as a career option.
Objective: A] To find awareness of HSC students about Physiotherapy with reference to,
• General awareness about profession.
• Career option & Future scope.
• Earning & Remuneration.
B] To find common source of information about physiotherapy.
Material & Method: This was a survey were 300 HSC students of private classes & colleges in Mumbai
& Pune were interviewed. They had biology as an elective subject. The data was analyzed using
descriptive analysis.
Results: 40% students think, Physiotherapy is a part of medical course, ,59% students think therapist
can be 1st contact practitioner,36% think, gross earning of Physiotherapist for month is about 1500020000,only 54% would likes to pursue this field as career option, 49% students received information
of this course through mass media.
Conclusion: There is moderate awareness of Physiotherapy as a career option in HSC students in
urban areas.
Keywords: Awareness, Physiotherapy, Students, Career

INTRODUCTION
The earliest documental origin of physiotherapy as
professional group dated back to 1894 when nurses in
England formed the chartered society of
physiotherapy.[1] Since then physiotherapy profession
has flourished worldwide. In India, Physiotherapy
school opened in year 1947 in Mumbai. Physiotherapy
has been serving in society for last 60 years.
As the need of Physiotherapy is increasing in major
medical sectors, so is the need of number of good
Corresponding author:
Kaustubh W Lasunte
Vasundhara', Plot No. 9 & 10, Siddheshwar nagar,
Saikheda road, Jail Road, Nashik Road, 422101
Mobile: 9890785488
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Physiotherapist. If they already know the job demands
& scope of Physiotherapy, they can cope up with
patients needs effectively. Thus giving their maximum
for patient & community care. More & more students
will pursue Physiotherapy as career option, if they
already aware about the field & scope of
Physiotherapy.[2]
No statistical or detailed studies have been
documented about awareness of students about this
field or their wiliness to pursue this field as their career.
HSC students being the target population to pursue
Physiotherapy & other medical fields, we tried to find
awareness of Physiotherapy in these students. The
information will help us to improve awareness in this
population and community if required, and take
appropriate measures to enhance the number of
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Physiotherapist in India. Thus improving patient &
community care.[4]

Table 3: Physiotherapist can work in following fields
Option
Pediatrics

MATERIAL & METHOD
Type of study: Survey.
Study population: HSC students.
Study settings: College & Private Classes in Mumbai
and Pune.

No. of Students

Percentage

24

7%

Women’s Health

47

14%

Neurological condition

69

20%

Orthopedic problems

161

47%

Cardiac/Respiratory
problems

42

12%

Table 4: Information about this course ?

Sample size: 300 participants.

Option

No. of Students

Percentage

Inclusion: HSC student with biology as elective
subject, both genders

Mass media

141

49%

Relatives

78

27%

Professionals

56

19%

Exclusion: Those who have already cleared HSC or
yet have to attain HSC.

Other

15

5%

Material: Questionnaire.

Option

No. of Students

5K-10K

15

5%

10K-15K

62

22%

15K-20K

105

36%

More than 20K

107

37%

Data Analysis & Interprétation: Descriptive analysis.
Method: Ethics clearance from college ethical
committee was taken.
Permission to conduct study was taken from respective
college authorities & students.

Table 5: Gross earning of physiotherapist for month?

Graph 1

Verbal consent from students was taken.
Participants were made to fill questionnaire.
Gathered data was analysed using descriptive
statistics.
OBSERVATION & RESULTS
Demographic data
Out of 300 participants, 196 (65%) had PCMB as
their elective group and 207(69%) students were
females.
Table 1: Physiotherapy is part of
Option

No. of Students

Percentage

Nursing

10

3%

Paramedical

115

39%

Medical

120

40%

Allied health

54

18%

Graph 1

Table 2: Physiotherapy treatment includes
Option

No. of Students

Percentage

Massage

52

15%

Exercises

156

46%

Pain management

91

27%

Hot or Cold Therapy

14

4%

Machine treatment

27

8%
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Graph 1

physiotherapy from other medical counterparts also
should be increased which will serve as a effective
source of information for community.
Although 36% participants thought average income
of therapist is Rs.15,000-20,000 which is seen in Table
5 but we have observed that, a competent therapist
earns more than 20,000-30,000 . The remuneration
depends on the hours and practice setting and field of
practice.

DISCUSSION
This was a survey were students were asked
questions related to physiotherapy with respect to its
affiliation ,treatment options included ,ability to
prescribe medicines or be first contact practitioner ,
branches , gross remuneration ,source of information
and students preference as a career option.
Table 1 shows, 37% participants thought
Physiotherapy as a medical field, although it is an
allied health.
46% participants thought Physiotherapy treatment
includes only exercises is shown in Table 2 but
physiotherapists have been using pain management
techniques, hot & cold therapy, machine treatment like
IFT, US, Laser, Matrix, Mentamove, Electrical
stimulation, Paraffin wax bath, Whirlpool etc. Adjuncts
to exercise, options like mobilization, myofacial
release, craniosacral therapy, neural tissue tension, etc
have been widely used.[3]
47% participants thought Physiotherapist work in
orthopaedic field is shown in Table 3, but also they
effectively work in neurological conditions, cardiorespiratory & paediatrics conditions as well as in
women’s health problems. [4] Although need of
qualified therapists is increasing in society, lack of
awareness of physiotherapy in many hospitals &
private clinics pay less to the therapists.
49% participants said they received information
about Physiotherapy through Mass-media is shown
in Table 4. Thus it shows mass-media as a main
contributor to spread information about this field. To
increase awareness of Physiotherapy in society for
rehabilitation, number of physiotherapist should
increase which will work effectively in patient &
community care. The awareness and promotion of
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49% participants thought physiotherapists can
prescribe medicines as shown 1 in graph. Although
Physiotherapy students learn Biochemistry &
Pharmacology in their curriculum, the main
functioning is on learning the body functioning &
physiological relationship between different body
components, effect of pharmacological agents of
functioning of body. They know the mode of action of
drugs, their effect of systems & their side-effects on
body. Thus they prescribe exercises more effectively
as compared to prescribing medicines.
59%participants thought therapist can be first
contact practitioner is shown in Graph 2. Many
Physiotherapist work in hospitals, but the no. of
independent clinics is increasing day by day as the
referral practice is blooming in community. Many of
them also have been working independently as
qualified 1st contact practioner. They take home visit
for patients who are not able to come to their clinics.[5]
As represented in graph 3, 54% participants
expressed the interest to pursue this field as career
options. As the awareness about self care & quality of
life is improving, there is increase in students pursuing
physiotherapy as career option.
CONCLUSION
•

From the survey, we conclude that there is
moderate awareness of Physiotherapy in HSC
students in urban areas.

•

54% would like to pursue Physiotherapy as a
career option.

Future Scope
•

Large sample size can be taken.

•

Students from rural areas can be included.

Clinical Implication
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•

This information will helps to improve the
awareness of Physiotherapy amongst students &
their parents with the reference of:

-

Awareness about profession.

-

Career option & Future scope.

-

Earning & Remuneration.

-

Main source of information.

•

Thus for spreading awareness, mass media may
be used as main contributor.
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ABSTRACT
Chronic pain is defined as pain that has lasted longer than three-six month where perception,
interpretation and evaluation of pain depends on increased peripheral and central nervous system
responsiveness to peripheral noxious and non noxious stimuli. Several studies in the past say that
chronic pain is accompanied with depression, anxiety, stress and kinesiophobia. The fear avoidance
model explains changes in motor behavior resulting from pain that progress from acute to chronic.
From the literature thus reviewed, one indentifies a possible relationship between motor function in
chronic pain conditions and cognitive functioning with respect to the depressive thoughts that
accompany chronic pain. The present study aims to study the relationship between these psychological
domains and balance function in individuals with chronic pain.120 individuals with chronic pain
conditions participated as subjects in the study. Balance function was assessed using bergs balance
scale. DAS scale was used to determine the presence and severity of depression, stress and anxiety
and TAMPA score was used to assess kinesiophobia. When 120 subjects were studied for the
correlation between balance the psychological dysfunction, no significant correlation was found.
However when the subjects with balance score of 56 (full score of berg balance scale) were excluded
from the analysis, the relationship between balance & kinesiophobia (Spearman r = -0.08465, The
two-tailed P value is 0.6035), anxiety (Spearman r = -0.2127, The two-tailed P value is 0.1877), stress
(Spearman r = -0.03286, The two-tailed P value is 0.8405) was found to be consistently negative
though not statistically significant. The relationship between balance & depression (Spearman r = 0.4811, the two-tailed P value is 0.0017) was negative with high degree of statistical significance.
Thus in this study all the subjects with chronic pain were not found to have balance issues.
Conclusion: In chronic pain conditions there seems to be a relationship between psychological
functions i.e. the cognitive& affective features of a person's profile and balance function only in cases
when balance appears to deviate from normal.
Keywords: Depression, Balance, fear avoidance

INTRODUCTION
Pain is an unpleasant sensory or emotional
experience associated with acute or potential tissue
damage or described in term of such damage .Chronic
pain is defined as pain that has lasted longer than threesix month. In chronic pain conditions perception and
interpretation and evaluation of pain is influenced by
pain depends on increased peripheral and central
nervous system, responsiveness to peripheral stimuli
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which can be either noxious or non-noxious. Local
tissue injury is coupled with presence of local chemical
mediators that cause peripheral sensitization of pain.
Four components’ of chronic pain: the physical
sensation, automatic thoughts, uncomfortable
emotional reactions, Self defeating behavior that often
result from the thinking and feeling. As pts learn to
separate the physical sensations from their psycho
emotional response, stress level associated with pain
symptoms are reduced 1, 2 ,3, 4. Central sensitization, an
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aspect of chronic pain is a condition of the nervouse
system that is associated with the development and
maintenance of chronic pain. This persistent, or
regulate state of reactivity subsequently comes to
maintain pain even after the initial injury might be
healed. Central sensitization also corresponds with
increase level of emotional distress, particularly
anxiety. When the nervous system is stuck in a
persistent state of reactivity pts are going to be anxious
/nervous. Modulation of pain perception in terms of
its severity as well as its interpretation happens at
various levels, like the thalamus, the primary and
secondary somatosensory cortex (the perception of
pain), the limbic lobe comprising of areas like the
hippocampus (the memory of pain) and the amygdale
(emotions that is associated with pain), the forebrain
(interpretation and evaluation of pain in terms of its
origin and consequences) , The degeneration of the
proprioceptive system due to changes that happen in
the peripheral receptors as well as the sensory
neurological system may contribute to the changes in
modulation of pain and there by its interpretation and
evaluation. Several studies in the past say that chronic
pain leads to depression, anxiety, stress and
kinesiophobia. A depressive disorder is not a passing
blue mood but rather persistent feelings of sadness &
worthlessness & a lack of desire to engage in formerly
pleasurable activities. Anxiety is the subjectively
unpleasant feeling of dread over something unlikely
to happen, such as the feeling of imminent death. It is
often accompanied by muscular tension restlessness,
fatigue & problems in concentration. Stress: is a
psychological & physical response of the body that
occurs whenever we must adapt to changing
conditions, whether those conditions be real or
perceived, positive or negative.
Three main types of movement strategies in balance
control are the ankle strategy, the hip strategy and the
stepping strategy can be used to return the body to
equilibrium in a stance position. Individuals can
influence which strategy is selected and the magnitude
of their responses based on intention, experience and
expectations. Anticipatory postural strategies, before
voluntary movement, also help maintain stability by
compensating for anticipated destabilization
associated with moving a limb.
Sensory information from somatosensory, visual
and vestibular systems must be integrated to interpret
complex sensory environments. As subjects change the
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sensory environment, they need to re-weight their
relative dependence on each of the senses.
Many cognitive resources are required in postural
control.
Because the control of posture and other cognitive
processing share cognitive resources, performance of
postural tasks is also found to be impaired by a
secondary cognitive task. Falls can result from
insufficient cognitive processing to control posture
while occupied with a secondary cognitive task. This
leads us to the conclusion that cognitive processing
forms an integral aspect of balance performance.
The coordination of postural control may be
affected in subjects with chronic low back pain (CLBP).
The cause of this disturbance is not known. Specifically,
it is not clear whether changes in postural control are
related to pain itself and to its stressful nature, so-called
‘‘pain interference’’. In humans, discharge from highthreshold nociceptive afferents interacts with spinal
motor pathways as well as with primary
somatosensory and motor cortex. These complex
actions are likely to contribute to adaptive changes in
postural control.
Studies done in patients with CLBP have been
found to have abnormalities of the soleus H-reflex17
which depends on the activation of large-diameter
mechano-receptive afferents (group Ia fibers) in the
muscle. It is known that changes in Ia input may result
in altered proprioception and distortion of sensory
maps. In addition, altered processing of non-noxious
afferent information from large-diameter afferent
fibers has been suspected to contribute to some aspects
of pain.
Depression and kinesiophobia are also recognized
as feature of chronic pain.
Neuroendocrine studies done in individuals with
depression have reported deviation of the
Hypothalamo-pituitary-thyroid, hypothalamopituitary-adrenal, nor epinephrine and dopamine
secretions from normal.
From the literature thus reviewed, one indentifies
a possible relationship between motor function in
chronic pain conditions and cognitive functioning in
general and specially the depressive thoughts that
accompany chronic pain.
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The present study aims to study the relationship
between these psychological domains and balance
function in individuals with chronic pain.
MATERIALS AND METHODOLOGY
120 Individuals suffering from chronic pain
conditions participated in the study and they are
classified into 4 categories( 30 each) based on the area
of involvement i.e. back pain, knee pain, cervical pain
& shoulder pain. Individuals suffering from any
known psychological conditions; acute pain conditions
& any known neurological illness & inability to
understand written material were excluded from the
study. Study design: cross sectional correlational.

Spearman r = -0.2127, the two-tailed P value is 0.1877, considered
not significant.
Fig 2. Relationship b/w BBS and Anxiety in subjects with score <
56 on BBS

Subjects were assessed for their balance using berg
balance scale. They were then administered following
questionnaires: 1) TAMPA scale of kinesiophobia 2)
DASS scale
DASS (Depression, Anxiety and Stress scale), is a
self report inventory where each of the three scales
contains 14 items, divided into subscales of 2-5 items.
Kinesiobhobia was measured using the TAMPA
scale.
The TSK questionnaire comprises 17 items
assessing the subjective rating of kinesiobhobia.
DASS: I.e. levels of depression, anxiety & stress
were tested for their individual correlations with scores
on BBS.
Scores of kinesiobhobia were tested for its
correlation with scores on BBS
The statistical analysis was done using graph pad
instat. The test of correlation used was spearman’s rho.

Spearman r = 0.1361, the two-tailed P value is 0.1384, considered
not significant.
Fig. 1. Relationship b/w BBS and Anxiety on DASS (120 subjects)
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Spearman r = -0.4811, the two-tailed P value is 0.0017, considered
very significant.
Fig 3. Relationship b/w Depression and BBS in subjects with
scores< 56 on BBS.

RESULTS AND DISCUSSION
In the present study when the entire sample of 120
subjects was studied for the correlation between
balance as assessed on berg balance scale & the
psychological dysfunction like kinesiophobia,
depression, anxiety, stress as reported on the respected
questionnaire, no significant correlation was found.(
fig 1) When the individual groups of subjects suffering
from knee pain, low back pain, cervical pain, shoulder
pain were analyzed no such correlation was seen.
However when the subjects with balance score of 56
(full score of berg balance scale) were excluded from
the analysis, the relationship between balance &
kinesiophobia, anxiety, stress was found to be
consistently negative though not statistically
significant.( fig2). Further the relationship between
balance & depression was found to be negative with
high degree of statistical significance (fig 3). Thus in
this study all the subjects with chronic pain were not
found to have balance issues. It can be seen that in
chronic pain conditions there seems to be a relationship
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between psychological functions i.e. the cognitive&
affective features of a person’s profile and balance
function only in cases when balance appears to deviate
from normal.
Depression has been associated with decreased
pain thresholds and tolerance levels, reduced ability,
general withdrawal and mood disturbance such as
irritability, anhedonia (loss of enjoyment of good
things in life), frustration and reduced cognitive
capacity. Persistance and pain beyond the expected
healing time is associated with physical deconditioning
such as loss of mobility, muscle strength and lowered
pain thresholds (allodynia). Consequently, the
performance of daily physical activities may lead more
easily to pain and physical discomfort. As a result, the
avoidance of activity becomes increasing likely, as does
the risk of chronicity.11

There are neural substrates of depression explained
in previous studies. Hypothalamic-pituitary-adrenal
(HPA) axis activity is governed by the secretion of
adrenocorticotrophic hormone releasing factor (CRF)
and vasopressin (AVP) from the hypothalamus, which
activate the secretion of adrenocorticotrophic hormone
(ACTH) from the pituitary, which stimulates the
secretion of the glucocorticoids (cortisol in humans and
corticosterone in rodents) from the adrenal cortex. The
CRF release is found to be increased in depression with
higher levels of cortisol in circulation.8, 10
Hypothalamo pituitary Thyroid axis is also found
to be deviant in function with excessive secretion of
Thyrotropin releasing factor and resultant increase in
serum thyroid levels.
As a stress hormone, Nor adrenaline affects parts
of the human brain where attention and impulsivity
are controlled. Along with epinephrine, this compound
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affects the fight-or-flight response, activating the
sympathetic nervous system to directly increase heart
rate, release energy from fat, and increase muscle
readiness. The previous study has reported a sub
sensitivity of the alpha 2 adrenergic receptors in
individuals with depressions which leads to
inadequate negative feedback to the sources of nor
adrenaline in the body which include the presynaptic
sympathetic nerve endings and the adrenal medulla
leading to excessive release of nor adrenalin.
Considering the above mentioned effects of nor
adrenalin / epinephrine, this should lead to hyper
responsiveness to any stress situations (mental or
physical). So this can be hypothesized as being one of
the factors affecting planning and execution of the
motor plans demanded in balance. Further research
needs to be perform to determine the specific effects
of nor adrenalin dysregulation on balance
Dopamine was first implicated in the etiology and
treatment of depression. Evidence from clinical
investigations support the finding that depressed
patients have reduced cerebrospinal levels of
homovanillic acid (HVA), the major metabolite of
dopamine in the central nervous system.
Neuroimaging studies of medication-free depressed
patients have found decreased ligand binding to the
dopamine transporter and increased dopamine
binding potential in the caudate and putamen, a
finding consistent with the interpretation that
depressed subjects have a functional deficiency of
synaptic dopamine. The type of depressive-feeling
caused by a lack of dopamine in the brain is a very
low energy depression, with lack of motivation.21, 22
Motor Control Perspective: In the present study,
balance function was assessed using the Berg’s Balance
scale which includes items that demand feed forward
strategies of balance and motor control. Pre-orientation
into the task requires integration of all sensory
receptions that form the primary body scheme which
depends largely on functioning of the prefrontal cortex.
Prefrontal cortex coordinates with the parietotemporal-occipital lobe and is influenced by the limbic
lobe for the formation of the basic frame of reference.
Since the prefrontal cortex requires activation from
the basal ganglia, dopamine turns out to be an
important mediator of balance function. Dopamine
levels have been purported as being reduced in
depressive states which offers insight into the possible
inadequate functioning of the prefrontal cortex. One
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caveat needs to be mentioned that the dopamine
reduction has not been specifically attributed to any
particular source.
Altered activity of the limbic
which has
interactions with prefrontal cortex can affect the
disengagement and precise activations demanded of
any sensory-motor function. These can be the possible
reasons for the significant negative relationship
observed between scores on depression and on BBS.
As anxiety and stress are psychological states not as
rigidly established as depression, one understands the
relationship between these and balance being negative
yet not significant.
As a result of the above mentioned changes in the
neurological functions as well as the overt motor
behavior there are certain secondary biomechanical
changes as well as over activity of the sympathetic
nerves which are known to set in with chronic pain.
This Thus the blood supply essential for tissue recovery
gets altered causing disturbance in the process of tissue
healing.
Conclusion: thus it is found that balance function
is not affected in all individuals with chronic pain.
However the cognitive behavioral profile which
includes depressive thoughts and avoidance behavior
may be related to balance function in individuals with
chronic pain who show deficiency in balance
performance. Further research should be carried out
to determine the relationship between the
neuroendocrine correlate’s of depression and
activation of the brain areas responsible for balance
functions.
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ABSTRACT
200 Knee Osteoartritis(KOA) patients with pain randomly divided in 4 groups of 50 each. Group A
was treated with Pulsed electromagnetic energy (PEME),Group B was treated with Ultrasonic
therapy(US), Group C was treated with Interferential therapy(IFT) & Group D received no
electrotherapy for 8 weeks. All four groups received Exercise therapy. Statistical analysis revealed
no electro treatment is superior than other.
Keywords: Osteoarthritis, Pulsed Electromagnetic Energy, Ultrasonic Therapy, Interferential Therapy

INTRODUCTION
Knee osteoarthritis is one of the common cause of
pain & disability. Osteoarthritis (OA) occurs most
frequently in the knee joint, one of the most common
sites of major health problems in older subjects (Felson
et al,1990). Intractable pain is the commonest symptom
of KOA. Quality of life (QOL) patients with KOA
significantly deteriorates due to pain and loss of
mobility leading to dependence and disability. 1,2
OA is characterized by non inflammatory
deterioration of the articular cartilage with reactive
new bone formation at the joint’s surface and margins.
The primary lesion of OA is in the articular cartilage,
in which the earliest change is diminution of
mucopolysaccharide and chondroitin sulphate in
proportion relative to the collagen matrix, thereby
unmasking the collagen. Normally, the matrix
dissipates stresses hydrostatically, but when the
collagen is unmasked, its fibers are subjected to
excessive flexural and torsional stresses, leading to
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rupture and the erosions, the classic characteristic of
OA (Huang et al ,2005). 3
OA knee is characterized by presence of muscle
atrophy surrounding the joint involved. Quadriceps
muscle being the commonest affected causes reduced
dynamic joint stability & decreased loading strength.
The gradual decline in quadriceps strength seen in
knee OA has been attributed in part to arthrogenic
muscle inhibition.4
Physiotherapeutic Modalities e.g. applications of
heat ,electricity , cold, US , have widely been employed
for short-term pain relief in many musculoskeletal
conditions, including KOA. But literatures on efficacy
of these application is scarce or not available.
Aktas et al. (2007) worked on PEME for pain. In a
double-blinded, randomized, and controlled study,
these researchers examined if PEME provided
additional benefit when used with other conservative
treatment modalities in acute phase rehabilitation
program for pain. Results were assessed before and
after treatment. When compared with the baseline
values, significant improvements in all variables were
observed at the end of the treatment in all groups (p <
0.05). No significant difference between treatments
was observed for any of these variables (p > 0.05). The
authors concluded that there is no convincing evidence
that PEME therapy is of additional benefit in acute
phase rehabilitation program to control pain.5
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Gundog et al.(2012) demonstrated the superiority
of the IFT with some advantages on pain and disability
outcomes when compared with sham IFT for the
management of knee osteoarthritis. However, the
effectiveness of different amplitude-modulated
frequencies of IFT was not demonstrated.6
Fuentes et al. (2010) stated that IFT as a supplement
to another intervention seems to be more effective for
reducing pain than a control treatment at discharge
and more effective than a placebo treatment at the 3month follow-up. However, it is unknown whether
the analgesic effect of IFT is superior to that of the
concomitant interventions.7
Ozgönenel et al. (2009) suggested that therapeutic
US is safe and effective treatment modality in pain
relief and improvement of functions in patients with
knee OA.8
Yang et al. (2011) also documented that Ultrasound
treatment significantly alleviates joint symptoms,
relieving joint swelling, increasing joint mobility and
reducing inflammation, in osteoarthritis patients.9
Köybasi et al.(2010) documented that addition of
therapeutic ultrasound to the traditional physical
therapy showed a longitudinal positive effect on pain,
functional status, in patients with hip osteoarthritis. 10
AIMS & OBJECTIVES
The aim was to find out the efficacy of different
electro-physiotherapeutic modalities, i)Pulsed
electromagnetic energy ii) Ultrasound & iii)
Interferential Therapy used in conjunction with
exercise for knee pain in osteoarthritis.
MATERIALS & METHOD
Sampling: 200 osteoarthritis patients,( with
radiological grading) between the age group of 45 65 years from the Physiotherapy department of
PGIMER, Chandigarh randomly selected for this
study. Male-32 , Female-168.
Study design: Experimental, a pre & post treatment
study design.
Grouping: Randomization into 4 equal groups.
Group A: Exercise , postural care & precautions, plus
Pulsed electromagnetic energy (Pulsed shortwave
diathermy).
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Dosage: Treatment dosages as suggested by previous
research, 11 m waves at 27.12 MHz and 150 watts for
15 minutes with condenser electrodes (Lankhorst et
al., 1983); 19
Group B: Exercise, postural care & precautions, plus
Ultrasonic therapy.
The locations of sonication (US treatment): The regions
for application of therapeutic ultrasonic therapy were
selected according to locations of tender points, the
knee divided in four quadrants noted on orthopedic
clinical examination.
Dosage: Therapeutic Ultrasound therapy set at a
frequency of 1.1 MHz, duty cycle 100%, ERA 4.0cm2,
intensity 1.00 w/cm2, treatment time 7.30 minutes,
applied to each treatment (the default program for
Arthrosis with Gymna, Pulson 200,Belgium).
Sonication performed 3 times a week for 8 weeks .
Group C: Exercise, postural care & precautions, plus
Interferential therapy.
Patients were told what they could expect to feel and
that the sensation should be mild. The treatment
protocol recommended by Taylor et al. (1987) 20 was
adopted. The intensity of the stimulus was gradually
increased until the patients felt an appreciable
sensation (moderate pins & needles). The treatment
group received interferential current stimulation at a
frequency of 100 Hz and pulse length of one-thirtieth
of a second for the first 15 minutes of their treatment
session. The stimulus was then reduced to 80 Hz for
the next five minutes while other parameters remained
unchanged.
Group D: Exercise ,postural care & precautions.
Electrotherapy treatment given for group A,B,C 3
times weekly for 8 weeks. Group D patients was called
3 times weekly, 8 weeks for monitoring & inspection
of exercises.
The exercise was carried out daily at home by all four
groups (A,B,C,D).
Exercise: Isometric Exercises for Hamstrings,
Quadriceps (10 seconds hold, 20 repetitions, 3sets
each), Hip Abductors dynamic strengthening exercises
(20 repititions,3 sets for each leg, with 1kg.wt.), Free
ROM exercises 10 repetitions. The patients wore knee
caps while in weight bearing position for a longer time
as advised (standing & walking), as exercise protocol
is used in PGIMER Chandigarh.
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Home Program of Exercise
Patients (All groups) was given the exercise
program to follow at home as per the exercise protocol
used in PGIMER, Chandigarh.
All Patients were sent to clinical psychologists
for routine counseling.
Inclusion Criteria
Confirmed OA knee by radiologic investigation,
No history of any knee surgery, Pain of duration was
3 months or more.
Exclusion Criteria
Reported bleeding disorders, local malignancy,
Fever, Tumors, Pregnant women,
Excessive obesity (BMI>40)or any co-morbidity not
allowing proper exercise protocol, People wearing
cardiac pacemakers or with any metallic implants,
Abnormal skin sensation, Obvious deformity, History
of knee surgery or knee trauma,Hip or ankle instability,
excessive weakness, Hip or knee replacement, Intraarticular joint injection within 4 weeks of the study,
Inadequate communication skills in Hindi /Punjabi,

Illiterate (nor have any literate caregivers),Unable to
comply with exercise protocol excluded.
Apparatus
Curapuls 670, Enraf Nonius, The Netherlands;
Sonopuls 692 VS(Combo), Enraf Nonius, The
Netherlands; Sonopuls 434, Enraf Nonius, The
Netherlands & Gymna Pulson 200, Belgium.
Measuring Tape. Weighing Machine.
Measures
The severity of knee pain was evaluated by the
Visual Analogue Scale (VAS) after patients had
remained in a weight-bearing position (walking or
standing) for 5 minutes in the parallel bars. The
WOMAC (Western Ontario and McMaster
Universities) Index of Osteoarthritis for disability
scoring.
Statistical Analysis & Results
SPSS-20 was applied to find out the inter group
differences.
RESULT
The result of effect of various modalities are being
presented in tabulated form.

Table 1, Intra group analysis (pre-post) for group A,B,C,D
PEME

US

Mean

t-value

VAS

2.060

WOMAC

8.300

IFT

Mean

t-value

14.303

2.900

11.664

16.900

EXCS

Mean

t-value

Mean

t-value

11.330

4.820

22.606

1.940

18.542

7.330

23.180

12.611

9.180

10.157

p-value <0.05 in all the groups.

Table 2: Comparison of different experimental groups(A,B,C) with group D with VAS scores.
Sum of Squares

df

Mean Square

F

Sig.

Between Groups

39.424

7

5.632

1.483

.199

Within Groups

159.456

42

3.797

Total

198.880

49
.655

.709

.504

.826

VAS Post PEME

VAS Pos tUS
Between Groups

22.575

7

3.225

Within Groups

206.945

42

4.927

Total

229.520

49

VAS Post IFT
Between Groups

4.817

7

.688

Within Groups

57.363

42

1.366

Total

62.180

49

The result is non-significant,p<0.05
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Table-3: Comparison of different experimental groups(A,B,C) with group D with WOMAC score.
Sum of Squares

df

Mean Square

F

Sig.

1.468

.172

2.200

.027

.602

.889

WOMAC Post IFT
Between Groups

2735.667

23

118.942

Within Groups

2106.333

26

81.013

Total

4842.000

49

WOMAC Post PEME
Between Groups

2315.387

23

100.669

Within Groups

1189.833

26

45.763

Total

3505.220

49

WOMAC Post US
Between Groups

1255.000

23

54.565

Within Groups

2357.500

26

90.673

Total

3612.500

49

The result is non-significant, p<0.05
Results show there is no statistically significant intergroup difference in outcome measures .

DISCUSSION
The results shows a non significant result for both
VAS & WOMAC scores (p>0.05) (Table-2 & 3) for
intergroup though a significant result(p<0.05) found
in case of intragroup (pre-post) (Table-1). It proves that
none of the above electrotherapy modality is superior
to other as per these findings.
McCarthy et al. (2006) noted that the rehabilitation
of knee osteoarthritis often includes electrotherapeutic
modalities as well as advice and exercise. One
commonly used modality is PEME. Its equivocal
benefit over placebo treatment has been previously
suggested. However the authors concluded that their
systematic review provides further evidence that
PEME has little value in the management of knee
osteoarthritis. There appears to be clear evidence that
PEME does not significantly reduce the pain of knee
osteoarthritis.15
In a randomized, placebo-controlled study, Ay and
Evcik (2009) examined the effects of PEME on pain
relief and functional capacity of patients with knee
osteoarthritis. A total of 55 patients were included.
At the end of treatment, there was statistically
significant improvement in pain scores in both groups
(p < 0.05). On the other hand, no significant difference
was observed within the groups (p > 0.05). These
investigators observed statistically significant
improvement in some of the subgroups of Lequesne
index (e.g., morning stiffness and activities of daily
living) compared to the placebo group. However,
these researchers could not observe statistically
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significant differences in total of the scale between two
groups (p > 0.05). Applying between-group analysis,
the authors were unable to demonstrate a beneficial
symptomatic effect of PEME in the treatment of knee
osteoarthritis in all patients.16 In our study we have
observed an improvement in all the groups in OA of
knee.
Aktas et al. (2007) found no significant difference
between treatments for any of the variables (p > 0.05)
in their study. The authors concluded that there is no
convincing evidence that PEME therapy is of
additional benefit in acute phase rehabilitation
program to control pain.5 We however could not find
any significant difference in pain & functional
outcomes as measured by VAS & WOMAC scales.
When we compared & tested within the groups further
could not find any significant difference (irrespective
of male & females). We also could not find any result
difference based primary anatomical pain distribution
site I, II, III, IV. We could not find any literature for
comparison. So the efficacy of PEME based on primary
pain location making the study is an unique one.
Laufer et al.(2005) documented that their findings
do not demonstrate pulsed short-wave diathermy, as
it is utilized in clinical settings, to be effective in the
treatment of osteoarthritis of the knee.17 The present
study also supports this finding.
Fukuda et al.(2011) suggest that PSW therapy is
effective for the treatment of knee OA when compared
to the active groups (17 and 33 KJ), and the control
and placebo groups. 18 However our study contradicts
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such findings.
Gundog et al (2012) in their study aimed to compare
the effectiveness of different amplitude-modulated
frequencies of interferential current (IFT) and sham
IFT on knee osteoarthritis. They demonstrated the
superiority of the IFT with some advantages on pain
and disability outcomes. However, the effectiveness
of different amplitude-modulated frequencies of IFT
was not superior when compared with each other.6
In our study we found a comparable outcome.
However while analyzing further we did not find any
difference on sex difference or anatomically localized
areas.
Fuentes et al.(2010) documented that Interferential
current as a supplement to another intervention seems
to be more effective for reducing pain than a control
treatment at discharge and more effective than a
placebo treatment at the 3-month follow-up. However,
it is unknown whether the analgesic effect of IFT is
superior to that of the concomitant interventions.
Interferential current alone was not significantly better
than placebo or other therapy at discharge or followup .Their study is limited by the low number of cases
& modalities like only IFT was used. There had been
fallacy in methodology, unlike our study where we
have used exclusion & inclusion criteria & multiple
modalities has been compared. This study has further
qualified as primary focus of location of pain have been
emphasized bringing out an important element in the
genesis of pain such comparative anatomical location
base studies are scarce in literatures. However authors
emphasize the need of further evaluation on this front.7
Yang et al. (2011), investigated the effect of
ultrasound in the treatment of osteoarthritis of the
knee. In their study ultrasound treatment significantly
alleviates joint symptoms, relieving joint swelling,
increasing joint mobility and reducing inflammation,
in osteoarthritis patients.6 We in our study found
similar outcome, while studying the effect of US
therapy in our US group.
Rutjes et al.(2010) found that therapeutic
ultrasound may be beneficial for patients with
osteoarthritis of the knee. Because of the low quality
of the evidence, we are uncertain about the magnitude
of the effects on pain relief and function, however
therapeutic ultrasound is widely used for its potential
benefits on both knee pain and function, which may
be clinically relevant. Appropriately designed trials of
adequate power are therefore warranted.11
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Welch et al (2010) documented that Ultrasound
therapy appears to have no benefit over placebo or
short wave diathermy for patients with knee
osteoarthritis. This study contradicts the above
findings 12
CONCLUSION
This prospective randomized study on multiple
electro modalities on osteoarthritis induced pain , were
compared & focused the effectiveness but supremacy
over each other has failed to be established.
There had no difference in result in respect to
different age & sex group. Anatomical localization of
tender spots did not have any influence on the outcome
of the electro modalities.
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Benefits of Early Mobilization of ICU Patients
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ABSTRACT

With advances in the management of critically ill patients there is overall reduction in the mortality,
but the ICU survivors are facing greater morbidity. The focus has now shifted to long-term outcomes
of ICU survivors.
Neuromuscular weakness is a common sequela of critical illness which is persistent, and often severe.
Prolonged immobility and bed rest may play an important role in the development of ICU-acquired
weakness. Early mobilization therapy has been suggested as an intervention to prevent or ameliorate
ICU-acquired weakness. Early mobilization is safe, feasible, and associated with improved ICU
outcomes, but requires a significant change in ICU practice.
Keywords: Early Mobilization, CINM- Critical illness neuromyopathy, CIP- critical illness polyneuropathy,
Safety Concerns

INTRODUCTION
Physicians working in ICUs focus their attention
on normalizing the cardiopulmonary & hemodynamic
derangements that put their patients’ lives at risk.
Although, the survival from critical illness has
improved, focus has shifted in preventing the sequela
of critical illness, including neuromuscular weakness.
Neuromuscular weakness occurs in approximately 25–
50% of critically ill patients1. It persists for years after
ICU discharge, such that only half of survivors return
to work within a year2.
Bed rest has been recommended for acute medical
illnesses to postoperative convalescence, and
especially in ICU patients3. Immobility from prolonged
bed rest is associated with many complications,
including muscle atrophy, pressure ulcers, atelectasis,
and bone demineralization4.
The etiology of this weakness is multifactorial.
Early mobilization helps to reduce the muscle atrophy,
weakness, and deconditioning associated with bed
rest. Exercise has been found to be effective in reducing
inflammation and all-cause mortality in healthy
individuals and patients with chronic disease5.
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In this review we highlight the potential risks,
benefits, and challenges of early mobilization of
critically ill patients to reduce ICU-acquired weakness
and improve patient outcomes.
Risk Factors for ICU-Acquired Weakness
The disease severity (for instance, APACHE II
score), the presence of the systemic inflammatory
response syndrome, and organ failure are associated
with
neuromuscular
abnormalities
on
6
electromyography/nerve conduction studies . Other
risk factors include the duration of mechanical
ventilation7, ICU length of stay8, as well as serum
glucose levels 8 , hyper osmolality 6 , and use of
parenteral nutrition6. Drugs which are potentially
myotoxic or neurotoxic, such as corticosteroids7 and
non-depolarizing neuromuscular blocking agents6, has
been associated with neuromuscular abnormalities.
The Physiologic Sequela of Immobility
In recent years, there is increased awareness of the
adverse effects of physical inactivity, bed rest, and
immobility, amongst medical fraternity. Various interrelated complex processes are involved leading to
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muscle weakness in critical illness (Figure 1). Apart
from immobility, the muscle loss in the critically ill
patient is promoted due to synergism between local
and systemic inflammation. The mechanical
unloading of muscles during prolonged bedrest,
triggers a cascade of responses – decreased protein
synthesis, accelerated proteolysis, and increased
apoptosis – that alters skeletal muscle morphology, the
proportion of slow and fast twitch muscle fibers,
contractility, and aerobic capacity, ultimately resulting
in catabolism, atrophy, and weakness9.
Critically ill patients rapidly develop proteinenergy malnutrition during their ICU stay. This, in
association with the hyper metabolic stresses of critical
illness, results in significant protein loss in the form of
amino acids derived primarily from muscle10.
Critical illness neuromyopathy (CINM) is a
spectrum of neuromuscular disorders associated with
critical illness, including critical illness polyneuropathy
(CIP), critical illness myopathy (CIM), and disorders
of the neuromuscular junction1. CIP primarily affects
motor and sensory axons, whereas muscles are the
primary target in CIM. Electrophysiology and/or
direct muscle stimulation is often required to
differentiate between CIP and CIM. Since CIP and CIM
frequently coexist, it is treated as one entity: CINM.
ICU-acquired weakness is the clinical manifestation
of CINM. It often presents with flaccid quadriparesis
and hyporeflexia or areflexia, with sparing of the
cranial nerves. This acquired weakness is associated
with respiratory muscle weakness, difficulty weaning
from the ventilator, and prolonged ICU length of stay
(LOS)11.

How to Prevent?
The incidence of CIP/CIM has been estimated at
50% in general ICU patients1, reaching 100% in patients
with both SIRS/sepsis and multiple organ failure12. But
currently, there are few options for the prevention of
ICU-acquired weakness.
Attempts to identify interventions to prevent CINM
have been disappointing. A recent Cochrane review
on the topic identified only one possible preventive
measure—intensive insulin therapy13; however it is
known to increase mortality in critically ill patients14.
Early mobility therapy has emerged as a potential
preventative strategy to prevent or at least ameliorate
CINM15.
Benefits of Early Mobilization
Early mobilization in the ICU setting is an emerging
therapeutic option to reduce ICU-acquired weakness.
It is associated with improved muscle strength,
physical function and quality of life 16,17 . Early
mobilization was associated with a greater likelihood
of achieving independent functional status, less ICUacquired weakness, and a greater unassisted walking
distance at hospital discharge16.
It is also associated with cost reduction through
decreased hospital and/or ICU length of stay (LOS),
hospital readmissions and duration of mechanical
ventilation16,17.
Based on the mounting evidence in favor of early
mobilization, the European Respiratory Society and
European Society of Intensive Care Medicine Task
Force on Physiotherapy for Critically Ill Patients now
clearly states that “active or passive mobilization and
muscle training should be instituted early.”19.
Safety Concerns
Concerns about the safety and feasibility of
mobilizing critically ill patients is but obvious, because
they may have severely deranged physiologic
parameters, limited cardiopulmonary reserve, and
decreased exercise tolerance. Moreover, they are often
connected to various lines and tubes, some of which
are integral to their survival20. Early mobilization
therapy was successfully administered despite
perceived barriers, including mechanical ventilation,
vasopressor administration, neuromuscular blocker
infusion, renal replacement therapy, and delirium with
low adverse events21.

Fig. 1
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The contraindications to early mobilization are as
follows
Mean arterial pressure <60 mm Hg or <20% of
patient’s baseline, or increasing vasopressor
requirement
1. Heart rate <40 or >130 beats per minute
2. Respiratory rate <5 or >40 breaths per minute
3. Pulse oximetry <88%
4. Fio2 > 80% and/or PEEP > 12, or acutely
worsening respiratory failure
5. Elevated intracranial pressure
6. Active gastrointestinal bleed
7. Active myocardial ischemia
8. Unstable spine fracture
9. Open abdomen
10. Femoral dialysis catheter
11. Unresponsive to verbal stimuli
12. Unsecured airway
Barriers to Early Mobilization
The perceived barriers to mobilization and the level
of activity achieved differs between nurses and
physical therapists22. SOPs for automatic physical
therapist assessment and initiation of therapy will
benefit an early mobilization program. This approach
showed more patients received physical therapy
during their ICU stay (73% in the protocol versus 6%
in the usual care group), with a trend toward decreased
hospital mortality (12.1% versus 18.2%; P = 0.125)16.
A multifaceted approach on early mobilization
should be a part of daily clinical routines in the ICU. It
must start immediately after physiologic stabilization.
The clinicians fear that mobilization is not feasible
because of the presence of various devices attached to
the patient. In one prospective cohort study patients
with an endotracheal tube participated in 593 activity
events ranging from sitting on the edge of the bed to
ambulation. Despite 42% of these events involving
ambulation, there were no accidental extubations23. A
further study, reinforced by a controlled trial of a
mobility protocol on 145 intubated ICU patients16, in
which no incidents of accidental removal of devices
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were reported. These studies enforce that early
mobility in the ICU is feasible in ICUs with a
supportive culture.
Other Complimentary Changes to Facilitate Early
Mobilization
Some other barriers which also needs attention in
are over use of sedatives, incomplete knowledge, and
lack of resources in some ICUs. Continuous sedation
infusions used are frequently associated with increased
duration of mechanical ventilation, preventing patients
from participating in mobility activities. Daily
interruption of sedation infusions can result in
decreased duration of mechanical ventilation (4.9 days
versus 7.9 days; P = 0.004) and ICU length of stay (6.4
days versus 9.9 days; P = 0.02) (24). There may be
synergistic benefits of combining early mobility and
decreased sedation.
To prioritize early mobilization will require
transforming ICU culture. This change must be
assisted by clinician education in regards the long term
sequela of critical illness, as well as the safety,
feasibility, and potential benefits of early mobilization.
Targets for these changes include institutional
leadership, as well as bedside clinicians, nurses, and
physical therapists, who play a crucial role in
transforming routine care25.
A clinical leader must establish the necessary
coordination and cooperation among the
multidisciplinary team. However, with teamwork,
training, and restructuring, it is possible to provide a
higher level of physical activity in the ICU without
requiring additional resources25.
Way Forward
A variety of technological advances can facilitate
early mobilization in the ICU. To facilitate patient
ambulation, “Moving Our patients for Very Early
Rehabilitation,” (MOVER aid) was created. It includes
a walker with a built-in emergency seat and an
equipment tower that holds monitoring equipment,
intravenous fluids, medications, infusion pumps, a
portable ventilator, and two oxygen cylinders26. Use
of this aid decreases the number of personnel required
to administer ambulation therapy to a patient.
The use of bedside cycle ergometry has been found
to be safe, feasible, and effective in the critically ill16.
Neuromuscular electrical stimulation (NMES) which
elicits muscle contraction via low-voltage electrical
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impulses delivered by skin electrodes, reduces disuse
atrophy in healthy adults and chronically ill patients26.
The European Respiratory Society and European
Society of Intensive Care Medicine Task Force on
Physiotherapy for Critically Ill Patients recommends
NMES “in patients who are unable to move
spontaneously and at high risk of musculoskeletal
dysfunction”19
CONCLUSIONS
Although survival from critical illness has
improved, neuromuscular weakness due to prolonged
stay in the intensive care is common and often persists
for years. Bedrest has been found to be associated with
catabolism, atrophy, and ICU-acquired weakness.
Early mobilization is a safe and feasible intervention
in ICU patients, and is associated with improved
outcomes. A structured approach and a change in ICU
culture along with new technology helps in increasing
compliance and in implementation of an early
mobilization program.
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ABSTRACT
Aim: The aim of the study was to find out the effectiveness of fall prevention training programme for
patients with hemiplegia
Objectives
• To find out the fall risk in hemiplegic patients
• To educate and train the hemiplegic patients who are prone to fall
Method: Twelve subjects with hemiplegic patients who are prone to fall were selected for this study.
FRT Functional Reach Test was used for the objective measurement of patients fall risk. The pre and
post therapy values were statistically analyzed on the effect of (Taichi) fall prevention training
programme for patient with hemiplegia.
Result: The statistical analysis of functional reach test scores between pre-treatment mean value is
5.33, S.D is 0.72 and post-treatment mean value is 9.45, S.D 1.47, paired t-test value is 10.50 and P
value is P(<0.001).
The statistical analysis shows that, there is significant difference between early stages than later
stages. The rate of falls was comparatively reduced better with early stages of hemiplegia than the
later stages.
Conclusion: Fall prevention training programme (Taichi) can be used effectively as one of the
interventions for preventing falls in patients with hemiplegia.
Keywords: Hemiplegia, Taichi, Functional Reach Test

INTRODUCTION
Stroke is an acute onset neurological dysfunction
due to abnormality in cerebral circulation with
resultant signs and symptoms that correspond to
involvement of focal areas of the brain. Stroke is one
of the most neurological disorders leading to chronic
disability. Hemiplegia resulting from stroke has motor,
sensory, balance, speech and percepteuo-cognitive
deficits.
Falls are among the most common and serious
problems facing persons in hemiplegia. Even if
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survivors of stroke are ambulatory, there is an
increased risk of falling mainly on paretic side,
difficulty in walking on uneven terrain etc., it is
associated with considerable morbidity, reduced
functioning and prolonged hospital stays.

Hemiplegics have decreased trunk control, poor
bilateral integration and impaired automatic postural
control resulting in balance dysfunction. Postural
instability has been suggested as one of the main causes
leading to falls in this population. The incidence of falls
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ranging from 25% to 75% among stroke patients
residing in different settings, with greater incidence
of falls occurring after discharge to home.
The functional reach test was developed by Duncan
– et al as a screening tool to assess fall in hemiplegic
patients score of less than 7 inches are indicative of a
frail that may have limited mobility activities of daily
living (ADL) skills and demonstrates increased risk of
fall.
The recovery of the ability to maintain balance
during activities of daily living is essential functional
independence and safety of these patients.
Literatures suggest that balance training helps to
prevent falls in hemiplegic patients, only a few studies
have mentioned about the fall prevention training
programme and patients education for hemiplegic
patients.

occupational therapy, in group programs or as
individual programs at home. ”Tai Chi to be
recommended as a best senior fall prevention exercise,
and balance training for stroke victims and to be
routinely prescribed for older patients at risk for falling
after appropriate screening.” Occupational Therapists
need to embrace this method for falls prevention.
Alice M. Wong Yin – Chow et al – 2011
Taichi is strongly recommended as a regimen of
balance exercise to prevent from falling in stroke
patients. Regular practice of taichi show better postural
stability in the more challenging conditions than those
who do not have balance. Falling is a major
complication seen in stroke patients
Tai Chi and fall prevention for stroke: 2011

The aim of the study was to find out the
effectiveness of fall prevention training programme for
patients with hemiplegia

Stroke is one of the leading causes of chronic
disability in the world. Falls are one of the primary
complications after stroke. The incidence of falls ranges
from 25% to 75% among stroke patients residing in
different settings, with greater incidence of falls
occurring after discharge home. Postural instability has
been suggested as one of the main causes leading to
falls in this population. The recovery of the ability to
maintain balance during activities of daily living,
therefore, is essential for functional independence and
safety of these patients.

OBJECTIVES

RELATED LITERATURE

Therefore, in this study, evaluation done on the
effectiveness of fall prevention training programme for
patients with hemiplegia
AIM AND OBJECTIVES

To find out the fall risk in hemiplegic patients
To educate and train the hemiplegic patients who
are prone to fall
NEED FOR THE STUDY
To avoid fall in hemiplegic patients, fall risk
assessment and fall prevention training programme
is essential to avoid certain complications such as
Fracture, Head injury, Laceration
REVIEW OF LITERATURE
Fall Prevention Exercise and balance training for
stroke victims: Tai Chi
Tai Chi Moving for Better Balance as senior fall
prevention exercise, Recommendations in the 2010
guidelines specify programs that include balance, gait,
and strength training, such as tai chi or physical and
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The Benefits of Tai Chi For Stroke Victims
Tai Chi is a 600-year-old Chinese martial art that
seeks to integrate the body, mind and soul through
slow, flowing movements and postures. In theory
these slow, fluid moves, in addition to working
muscles, help to focus concentration, resulting in a
greater flow of “chi” energy. “Chi,” which is also
spelled “qi,” is thought to be the vital life energy that
promotes calmness of mind and body as well as good
health.
Benefits of Tai Chi
Tai Chi is well known for helping people maintain
balance as they grow older. However, avid tai chi
practitioners cite a whole host of other benefits. Those
include better breathing, better organ function,
increased stamina, lower blood pressure and greater
bone density.
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Pouwels, Lalmohamed, Boer, Cooper and Vries,
2009. Falls can have dive stating consequences
physically, psychologically and socially.
There is a decrease in the mineral bone density in
the patient on the side affected by the stroke causing
significant bone loss. This occurs quickly after the
stroke. In addition, when falls occur stroke patients
have a tendency to fall on their hips. Other patients
will brace their fall with their wrist; stroke patients
fall directly on their hips.
Functional Reach Test and Instructions
General Information: The Functional Reach test can
be administered while the patient is standing
(Functional Reach)
Functional Reach (standing instructions):
The patient is instructed to next to, but not touching,
a wall and position the arm that is closer to the wall at
90 degrees of shoulder flexion with a closed fist.
The assessor records the starting position at the 3rd
metacarpal head on the yardstick.
Instruct the patient to “Reach as far as you can
forward without taking a step.” The location of the
3rd metacarpal is recorded.
Scores are determined by assessing the difference
between the start and end position is the reach distance,
usually measured in inches. Three trials are done and
the average of the last two is noted.
Instructions should include leaning as far as
possible in each direction without rotation and without
touching the wall. Record the distance in centimeters
covered in each direction.
If the patient is unable to raise the affected arm,
the distance covered by the acromion during leaning
is recorded. First trial in each direction is a practice
trial and should not included in the final result A 15
second rest break should be allowed between trials
Set-up
A yardstick and duck tap will be needed for the
assessment. The yardstick should be affixed to the wall
at the level of the patient’s acromion process
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Functional Reach Test - Score Sheet / Record Sheet
NAME

:

AGE

:

GENDER

:

DATE OF ASSESSMENT

:

Number of
trial

Date

Functional
Reach Test scores

Signature

Trial I
Trial II
Trial III
Total (average
of trial 2
and 3 only)

Instructions
Instruct the patient to “Reach as far as you can
forward without taking a step”
METHODOLOGY
METHOD
This study includes 12 hemiplegic patients with fall
risk. These patients were identified from a list obtained
from medical record division of the hospital in and
around Chidambaram.
The sample was selected on the following criteria:
Inclusion criteria
•

Patients with an informed consent

•

Age group between 35-65 years of only hemiplegic
patients

•

Both male and female subjects

•

No side limitation

•

Able to communicate

Exclusion criteria
•

Neurological diseases other then hemiplegia

•

Altered visual and sensory dysfunction

•

Functional reach test scores of more than 7 inches

Settings
Patients home setup.
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Evaluation procedure

Protocols

All the 12 patients were screened by using
functional reach test (FRT) as a tool. A leveled
Yardstick is mounted on the wall and positioned at
the patients shoulder height (acromion).The patient
stands next to the wall with the shoulder flexed to 90
and elbow extended. The hand is fisted. An initial
measurement is made of the position of the 3 rd
metacarpal along the yardstick. The patient is then
instructed to lean as much as forward as possible
without losing balance or taking a step. A
measurement is then subtracted from the initial
measurement. The three trials of functional reach test
where performed and the average of all three trials
were recorded.

Frequency: Thrice weekly for 6 weeks.

Training procedure

•

Functional reach test

After screening, patient identified for fall risk will
be trained by taichi programme, it will be detailed in
the appendix and additionally patients are educated
by providing a brochure on fall prevention measure,
record sheet which in turn were used to check the
regularity in patients training programme.

•

A record sheet for recording functional reach test
score and treatment sessions.

•

Resources such as inch tape, marker etc.

•

Information brochure on fall prevention training
programme and patient education.

Duration: 45 minutes
At the end of every two week, functional reach test
will be taken and recorded in the given record sheet.
This is continued for 6 consecutive weeks and finally
the scores of functional reach test will be statistically
analyzed on the effect of taichi’s fall prevention
training programme and patient education will be
derived.
MATERIALS
The materials used for the study are

DATA ANALYSIS AND RESULTS
Table 1: Functional reach test scores before and after treatment (in inches)
Sl no

Gender with age

Pre-test
scores

Post – test values
Trial I

Trial II

Trial III

Total
(average of
trial 2 and
3 only)

1

M / 41

6

6

9

11

10

2

M / 51

5.5

6.5

8.5

11.0

9.75

3

M / 49

5

5

6

7

6.5

4

F / 53

4.5

6

7.5

8.5

8

5

M / 61

6.5

7

9.5

10

9.75

6

M / 49

6

6

7.5

10.5

9.0

7

M / 63

5.5

6.5

9.5

12.5

11

8

M / 54

5

6

8

10

9

9

M / 44

5

5

7

10

8.5

10

F / 49

6

7

10

14

12

11

M / 52

4

5

7

10

8.5

12

M / 61

5

7

9

11

10

With a view to find the effect of fall prevention
training programme in increasing the functional reach
test score of the responding, the measurements had
been obtained. On the functional reach test scores
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before and after treatment (in every two week for 6
consecutive weeks) indicated by pre and post therapy
values. To examine whether the treatment has
produced significant results, paired‘t’ test has been
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applied for the data given in table – 1A. The null
hypothesis to be tested is H0: M1=M2, Which implies
that the functional reach test scores do not differ

significantly before and after treatment. The results of
paired `t’ test are given in table 1A

Table 1A: Comparison of Functional Reach Test Scores between Pre and Post treatment in Trial I, II & III
Functional reach test scores (inches)
Pre- test

Mean

S.D

5.33

0.72

Paired t-test (t-value)

P-value

Post-test1st Trial

6.08

0.76

3.95

P<0.001 (S.S)

Post-test2nd Trial

8.20

1.23

10.41

P<0.001 (S.S)

Post-test3rd Trial

10.71

1.72

11.59

P<0.001 (S.S)

Post-test(Average of trial 2 and 3 only)

9.45

1.47

10.50

P<0.001 (S.S)

The above table reveals that the mean, S.D, paired
t-test and p-value of the functional reach test scores
between pre-treatment and post-treatment in Trial I,
II & III.

The functional reach test scores has shown an
increase in the mean values between pre-treatment and
post-treatment in Trail I, II & III (Graph - 1).

Table 2: Comparison of Functional Reach Test Scores between Pre and Post treatment
Functional reach test scores (inches)

Mean

S.D

Pre- test

5.33

0.72

Post-test(Average of trial 2 and 3 only)

9.45

1.47

The functional reach test scores have shown an
increase in the mean values of pre-treatment and posttreatment (Graph - 2). The table shows statistically
significant result between pre-treatment and post
treatment in IV weeks at P<0.001 level.
It is observed that, the t value is grater then the
table value, the null hypothesis is getting rejected. It
implies that there is significant difference in the mean
values prior to and after treatment. Hence, it is
concluded that, the treatment significantly improve
functional reach test scores.
DISCUSSION
Aim of the study was focused on the effect of fall
prevention training programme for patient with
hemiplegic.

Paired t-test (t-value)

P-value

10.50

P<0.001 (S.S)

falls, contributing factors (or) associated risk factors
should be considered.
Wancy Lundebjery stated that, intrinsic factors such
as balance disorder, lower extremity weakness,
functional impairment or external factors such as poor
lighting, loose carpets and lack of bathroom safety
equipment etc., may increase the risk of falls. Many of
these factors are controllable. There are no studies that
address with control of these contributing factors.
Mary E.Tinetti et al stated that education is an
important component of strategies to manage the risk
of falling. The patient at risk of his or her family
members should be educated.

In this study, out of 12 patients, 10 male and 2
female patients were selected and treated. 8 patients
were right sided and 4 patients were left sided. The
duration ranging from 3 months to one year, all of them
were ambulant.

The statistical analysis of functional reach test
scores between pre-treatment mean value is 5.33, S.D
is 0.72 and post-treatment (IV Week) mean value is
9.45, S.D 1.47, paired t-test value is 10.50 and P value
is P(<0.001). The statistical analysis shows that
according to functional reach test, there is significant
difference between early stages than later stages. The
rate of falls was comparatively reduced better with
early stages of hemiplegia than the later stages.

In this study, evaluation done on the effectiveness
of fall prevention training programme in reducing falls.
However it is widely argued that in order to prevent

Wolf SL suggested that in early stages of hemiplegia
fall prevention training programme shows an
improved prognosis.
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Cahitugur et al stated that at 3 months 60% of
patients had effective results, but at 2 years, this has
reduced to 30%. According to Wolf SL and Cahitugur
et al, this results also shown that, the patients with
early stage got good prognosis. So, with all forms of
therapy were available, this study was done to justify
fall prevention training programme and patient
education has an effect on hemiplegic patients.

2.

3.

4.
LIMITATION AND RECOMMENDATIONS
Limitation
•

5.

One serious limitation of the functional reach test
is that it measures sway in only one direction
(forward)
RECOMMENDATIONS

•

•
•

6.

7.

Fall prevention training programme and patient
education can be compared with other balance
training programme

8.

Study can be done on the factors associated with
fall risk and its prevention

9.

Further studies are warranted increasing the
sample size.

10.

CONCLUSION
Fall prevention training programme (Taichi) can
be used effectively as one of the interventions for
preventing falls in patients with hemiplegia.
ACKNOWLEDGEMENTS
I would like to place on record a deep sense of
gratitude to my most loving parents and my wife
Mrs.K.Sunithapriya B.Sc(CS) for being a source of
inspiration and encouragement in doing this project.

11.

12.

13.

Study of balance training in ambulatory
hemiplegics. Snehal bhupendra sha, smita
jayavant: the Indian journal of Occupational
Therapy (IJOT): Vol, XXXVII: Vo:1 April – July
2006: 9-15.
TSR SK, Bailey DM: Taichi and postural control
in the well elderly. American Journal of
Occupational Therapy (AJOT)
Diane M. Wrisley, Kathryn E. Brown Therapeutic
exercise: treatment planning for progression
Balance: 160 – 162.
Susan B.O’ Sullivan: Physical rehabilitation –
Assessment and treatment: 4 th Edition 2001:
Assessment of Motor Function: 196.
Liao W: Taichi classics: New translations of three
essential texts of Taichi chan, Boston Shambhala,
1990.
Debra K. Weiner, Dennis R. Bongiorni et al: Does
functional reach improve rehabilitation? Arch
phys med rehab vol 74, Aug 1993.
Duncan PW, Welner DK, et al functional reach: a
new clinical measure of balance. J gerotol 1990;
45: M 192-7
Duncan PW, student SK.S, et al functional reach
predictive validity in a sample of elderly male
veterans. J Gerontol 1992: 47: M 93-8.
Jannet Cart: Roberta shepherd: stroke
rehabilitation guidelines for exercise and training
optimize motor skill balance
Washer and Macullam – 1995 the balance scale;
treatment and investigation. Arch Phy Med
Rehab: 1995 Vol 84.
Kazn H. Taichi – 197 Fal risk – screening test; a
prosp predictors for falls in community dwelling
elderly. J clin Epidemiol 1974: 54: 837-844.
Wancy Lundebjeru, 2001, guideline for
prevention of falls in older persons: American
Geriatric Society JAGS 49: 664-72.

REFERENCES
1.

Catherine A. Trombly - Occupational Therapy for
physical dysfunction - 5th Edition. William and
Wilkins.

38. Kalaichandra--191--.pmd

196

5/10/2015, 5:14 PM

DOI Number: 10.5958/0973-5674.2014.00001.X
Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 197

Correlation between Performance Oriented Mobility
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ABSTRACT
Objective: To find out correlation between Performance Oriented Mobility Assessment Scale and
Activity Specific Balance Confidence Scale in elderly individual.
Study design: Correlation study.
Study setting: OPD and IPD Patients of Ravi Nair Physiotherapy college and A.V.B.R.H, Sawangi
Meghe, Wardha.
Participants: 60 elderly individual, with the age group between 60 - 80 yrs, those who are able to
walk without human assistant.
Main outcome measures: Performance Oriented Mobility Assessment Scale (POMA) and Activity
Specific Balance Confidence Scale (ABC).
Result: Significant correlation was found between Performance Oriented Mobility Assessment Scale
and Activity Specific Balance Confidence Scale i.e. (r = 0.57, p<0.05) using Pearson co-efficient of
correlation test. Correlation was found to be significant between Performance Oriented Mobility
Assessment Scale and Activity Specific Balance Confidence Scale in individual with diabetes (r 0.81, p <0.05) and normal elderly (r - 0.40, p <0.05). But non significant correlation was found in
individual with hypertension (r - 0.35, p >0.05).
Conclusion: The results of this study shows positive correlation between Performance Oriented
Mobility Assessment Scale and Activity Specific Balance Confidence Scale, which suggest that balance
impairments are present in people with diminished confidence. This relationship has important
implications for the development of rehabilitation programs.
Keywords: Balance, Gait, Fall, Performance Oriented Mobility Assessment Scale, Activity Specific Balance
Confidence Scale

INTRODUCTION
Falling is a common problem associated with
aging.1studies have shown that more than half of
community-dwelling elderly people over the age of
62 years report a fear of falling.2 The fear of falling, on
the other hand, results in restrictions of physical
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activity, functional ability, and Consequently may lead
to reduced quality of life and adverse health
consequences.3
Falls are the leading cause of accidents and death
due to injury in those persons 65 and older.4 According
to a 1987 study done by the National Safety council,
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individuals who are 65 and over accounted for 74% of
deaths caused by falls (Zylke, 1990).
Numerous factors, both biological and
environmental, work together to produce falls. These
factors include visual and musculoskeletal
abnormalities, ill-fitting shoes, poor lighting
conditions, medication, judgment and low levels of
physical fitness (Zylke, 1990), age, number of chronic
diseases, body composition, muscle strength,
functional mobility and performance measures related
to balance function.5
Balance is an important issue in aging, since it is
undoubtedly linked with motor performance affecting,
thus, activities of daily living and consecutively the
quality of life in the elderly. Maintenance of good
balance ability reduces the chance of a fall which,
especially in the elderly. Factor responsible for
maintaining balance are visual, vestibular CNS
integration, sensory system, (proprioception &
kinesthetic) and motor system. Hence assessment of
balance is focus on each of these components because
all these systems are affected with ageing.6 Lack of
balance confidence may cause deterioration of function
through avoidance of activities in which a person
observes an increased fall risk.7
There are numerous clinical tests that have been
used to assess balance .Each clinical test may provide
a unique contribution to the complete description of
an individual’s balance capabilities.e.g. Berg balance
scale, functional reach test, performabnce oriented
mobility assessment scale, time up and go test.6
Tinetti, Williams & Mayewski (1986) discussed nine
risk factors in a fall risk index. One of these factors
was the mobility score. This score was derived from
the Performance-Oriented Assessment of Mobility.
This assessment was noted as “the best single predictor
of recurrent falling” because it is simple, recreates fall
situations and provides integrated assessment of
mobility.8,9
Tinetti Gait Scale (Tinetti, et al., 1986). There are
two sections to the test: balance and gait. The balance
section was administered first.
Balance test include Sitting balance, Arise from a
chair, Immediate standing balance, Side-by-side
standing balance, Pull test , Turn 369, one leg standing,
Tandem stand, Reach up , Bending over , Sit down.
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The gait portion of the Tinetti test include:
Initiation of gait, Path, Missed step, Turning, Steps over
obstacle
Falls also have psychological consequences. fear of
falling, defined as concern about falling that leads to
activity avoidance or reduction (Tinetti & Powell, 1993)
Fear of fall and lack of balance confidence, 2 closely
related concepts,10,11may exist among older people with
or without a history of falls.12 In an effort to measure
fear of falling based on the concept of self-efficacy, 2
measurement tools have been developed: the Falls
Efficacy Scale (FES)13 and Activity Specific Balance
Confidence Scale (ABC)11. Activity Specific Balance
Confidence Scale was more discriminative and
yielding a wider range of response. Greater item
responsiveness of Activity specific balance confidence
scale (ABC) make it more suitable to detect loss of
balance confidence.( L E Powell) in elderly people aged
65 to 95 years.14
Balance confidence is task-specific. The ActivitiesSpecific Balance Confidence (ABC) scale assesses a
person’s confidence to perform different tasks without
losing balance or falling. Assessing the ABC scale takes
only a few minutes and may thus be feasible in clinical
practice as well. 11, 12 The ABC Scale is a 16-item
questionnaire that asks respondents to score their level
of confidence in performing situation-specific
activities 11
Balance confidence and balance performance have
been found to be significant predictors of fall status .15
Hence the purpose is to investigate if there exist any
correlation using between person confidence using
Activity Specific Balance Confidence Scale (ABC) and
Performance Oriented Mobility Assessment Scale.
MATERIAL AND METHOD
60 elderly individual of 60 to 80 years were selected
on voluntary basis for the study with or without the
history of fall . Sample were collected from the OPD
and IPD of Ravi Nair physiotherapy college and A. V.
B. R. H. Sawangi Meghe , Wardha.
All participants were community dwelling subject
who were able to walk without human assistance and
were able to follow the instructions given to them,
Exclusion criteria are listed below. Eligible participants
were included for the study. Before the collection of
the data, informed consent was obtained.
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Criteria for Excluding Individuals from Study
Participation
•

Unstable or limiting cardiac disease (e.g., angina)

•

History of myocardial infarction, coronary artery
bypass or other cardiac surgery within the
previous 6 months.

•

Respiratory conditions requiring oxygen
supplementation or frequent use of inhalers.

•

History of neurological disease (e.g., Stroke,
Parkinson disease) with residual impairment.

•

History of fracture within the previous 6 months
(especially spinal or hip fracture)

•

Severely limiting arthritis, joint instability, or back
pain.

•

Total joint replacement within the previous 6
months.

•

Abdominal surgery/ any surgery within the
previous 6 months.

•

Documented dementia or significant clinical
depression.

The subjects were interviewed and the information
gathered about their demographic data, living
situation, living condition health related information
like past medical history, use of assistive device, and
use of medication, and fall-related information- fear
of falling [yes/no], fall history and frequency, the need
for medical attention due to falls. Activity Specific
Balance Confidence Scale (ABC) Questionnaire was
administered through interview. Following the
interview, Performance Oriented Mobility Assessment
Scale (POMA) was introduces as physical performance
measures to assess balance performance and gait.
Balance section was administered first. Balance test
include Sitting balance, Arise from a chair, Immediate
standing balance (first five seconds), Side-by-side
standing balance, Pull test (subject at maximum
position, examiner stands behind and exerts mild pull
back at wrist), Turn 369, Able to stand on one leg for 5
seconds, Tandem stand, Reach up (examiner holds 5
lb weight at height of subject’s fully extended reach),
Bending over (place 5 lb weight on floor and ask subject
to pick it up), Sit down.
The gait portion of the Tinetti test required the
subjects to walk a distance of 15 ft, turn around and
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walk back. This test was administered in the hallway.
Subjects were to complete the task two times. During
the first trial, the researcher observed the following
items. Higher score indicating better balance. The
mean time to administer the gait and balance subscales
is 15 minutes.17
The ABC Scale is a 16-item questionnaire that asks
respondents to score their level of confidence in
performing situation-specific activities such as
“reaching at eye level,” “reaching on tiptoes,” “picking
up slipper from floor,” and “walking in crowded mall”
“without losing balance or becoming unsteady.”14 Each
item is scored from 0% to 100%, with 0% being no
confidence and 100% being full confidence in the
ability to perform the activity without losing balance.
At the end total score of Performance Oriented
Mobility Assessment Scale (POMA) and Activity
Specific Balance Confidence Scale (ABC) was
correlated using Pearson co-efficient of correlation
test.
FINDINGS
Table 1: Age wise and sex wise distribution of patient
Age group(yrs)

Male

Female

Total

60-70

19

23

42

71-80

12

6

18

Total

31

29

60

According to table 1: 60 elderly individual were
assessed between age group of 60- 80 years out of that
70% subjects were of age group 60- 70 years and 30%
were between 71- 80 years. In age group 60-71 years
45.23% were male and 54.76% were female. In age
group 71- 80 year 66.66% were male and 33.33% were
female.
Table 2: Distribution of subjects according to the
history of secondary diagnosis.
Secondary diagnosis

No. of subject

Percentage

Diabetes

15

25

Hypertension

18

30

None

27

45

Total

60

100

According to table 2: Subjects were distributed
according to the history of secondary diagnosis. In this
25% of individual have diabetes and 30% have
hypertension and 45% were normal elderly individual.
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Table 3: Correlation between Performance Oriented Mobility Assessment Scale and Activity Specific Balance
Confidence Scale.
Scale

Mean

Std.
deviation

No. of
subject ‘n’

Correlation

‘r’ p-value

Performance Oriented Mobility Assessment

13.85

3.95

60

0.57

0.000p<0.05

Activity Specific Balance Confidence Scale

52.29

16.96

60

According to table 3: When the total score
Performance Oriented Mobility Assessment Scale
(POMA) and Activity Specific Balance Confidence
Scale was correlated it shows significant correlation
i.e. (r- 0.57, p< 0.05). The mean and standard deviation
of total Performance Oriented Mobility Assessment
Scale (POMA) score was 13.85 + 3.95 and Activity
Specific Balance Confidence Scale (ABC) score was
52.29 +16.96. This relation indicates that people who

report reduced balance confidence not only have
impaired balance, but are fearful that they are likely
to fall due to these balance limitations. A finding which
supports the notion that balance performance alone is
a strong determinant of balance confidence in
community-dwelling elderly (Janine Hatch 2003). This
relation between the fear of falling and the balance was
in agreement with Maki et al. (1991)19

Table 3: Correlation between Performance oriented mobility assessment scale and Activity specific balance
confidence scale in diabetes, hypertension and general patients.
Scale

Mean

SD

N

Correlation r

p- value

Diabetes
Performance oriented mobility assessment

14.26

5.17

15

Activity specific balance confidence scale

49.15

19.62

15

Performance oriented mobility assessment

14.61

3.68

18

Activity specific balance confidence scale

57.98

8.64

18

Performance oriented mobility assessment

13.11

3.34

27

Activity specific balance confidence scale

50.25

12.41

27

0.81

0.000p<0.05

0.35

0.15p>0.05

0.40

0.03p<0.05

Hypertension

General

According to table 4: Significant correlation was
found between Performance Oriented Mobility
Assessment Scale and Activity Specific Balance
Confidence Scale in elderly individual with diabetes
(r – 0.81, p <0.05) and general (normal elderly)
individual (r – 0.40, p <0.05). The balance control
apparatus is very complex it includes many
physiological subsystem i.e. somatosensory, visual,
vestibular systems, musculoskeletal system, CNS and
PNS. In elderly, the predictive central set for balance
control i.e., the higher level predictive processing of
the central nervous system that sends out descending
commands to the peripheral sensory and motor
systems to prepare for an anticipated stimulus or
voluntary task is impaired and the attention-related
abilities, which are required for more challenging
balance tasks, are reduced (Brown et al., 2002). All
these physiologic modifications may worsen
performance in balance tests observed in the elderly.16It
is possible to the understanding that balance
limitations leads to the development of diminished
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balance confidence. 14 Diabetes leads to glucose
fluctuations in metabolically active structures of the
inner ear that interferes with the sodium potassium
pump activity which creates electrical potentials of the
cochlear and vestibular neuroepithelial cells that, when
altered, produce loss of balance and also the reduced
number of mechanoreceptors located in the feet affect
balance performance and balance confidence which
are commonly seen in diabetes.20
But study shows non- significant correlation
between Performance oriented mobility assessment
scale and Activity specific balance confidence scale in
elderly individual with hypertension (r – 0.35, p >0.05)
i.e. Finding of our study is that hypertensive’s did not
show worse balance scores, compared with nonhypertensive elderly subjects. This finding may be
explained by the fact that, in the sample studied;
hypertension was uncomplicated, well tolerated and
well controlled. So, the effect of hypertension could
be minimal in comparison to the effects of the
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numerous age-related changes on the complex
balance–control system. But the low confidence level
in hypertensive subject was because of previous
experiences of dizziness, vertigo and unsteadiness
which is possibly associated with hypertension.

6.

CONCLUSION
The results of this study suggest that balance
impairments are present in people with diminished
balance confidence. Balance ability plays an important
role in determining balance confidence. This
relationship has important implications for the
development of rehabilitation programs that aim to
improve balance confidence and diminish its impact
on function in elderly people. Prediction of balance
confidence is necessary to indentify and effectively
manage those people at risk for declining balance
confidence, and prevent decline of function that is
common problem associated with ageing.
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ABSTRACT
Objective: To compare the effectiveness of MET and Joint Mobilization over conventional
physiotherapy, in the management of SI joint dysfunction in young adults.
Study Design: Experimental study design
Subjects: 30 patients between the age group of 18-30 years with SI joint dysfunction were selected as
per the inclusion criteria.
Procedure: Using random sampling method the thirty subjects were divided into 2 equal groups
with 15 patients each. Both the groups were given conventional physiotherapy which included
Ultrasound and corrective exercises as a baseline treatment. Along with conventional physiotherapy
the experimental group received MET and Joint Mobilization to correct the anterior innominate,
whereas the control group received only the conventional physical therapy. The study duration was
for 4 weeks. Evaluation was done before starting the treatment and then after 4 weeks.
Outcome Measures: Outcomes were evaluated using Modified Oswestry Disability Questionnaire
and Visual Analogue Scale.
Result: The data were analyzed using paired and independent 't'test at 5% level of significance. The
group receiving MET and Joint Mobilization along with conventional physiotherapy (Group A)
showed significant improvement t = -10.121454(MODI); t = 12.8557(VAS) when compared to
conventional physiotherapy alone (Group B) t = -8.935035(MODI); t = 11.0000(VAS). p values between
the groups for MODI scores were 0.9407 (Pre test ) and 0.0488 (Post test) and for VAS were 0.8515(Pre
test ) and0.0159 (Post test).
Conclusion: Even though there was significant reduction of pain and improvement in activities of
daily living in both the groups the results supported the efficacy of MET and Joint Mobilization in
the management of SI joint dysfunction more than conventional physiotherapy alone.
Keywords: Sacroiliac joint dysfunction, Muscle Energy technique, Joint Mobilization, Therapeutic Ultrasound,
Stabilizing Exercises

INTRODUCTION
Sacroiliac joint (SIJ) pain is pain arising from SIJ
structures and SIJ dysfunction generally refers to
aberrant position or movement of SIJ structures.1
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An incidence of 26.5% was found for low back pain,
while an incidence of 19.3% was found for sacroiliac
joint dysfunction in a sample of physically fit college
students2 and between 8 and 16% in asymptomatic
individuals.3
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In its normal functioning state, the sacroiliac joint
is a non-weight bearing joint. It would seem that the
sacrum is well protected from sinking into the pelvis
and the ilia from rotating posteriorly on the sacrum.
Unfortunately, the relatively thin sheath of anterior
sacroiliac ligaments does not offer the same protection
from movement and injury in the opposite direction.
Anterior rotation of the innominate bones on the
sacrum not only tends to loosen the fibers of the strong
posterior sacroiliac ligaments, but spreads the ilia on
the sacrum causing them to wedge or bind.
Dysfunction occurs when the patient leans forward
or stands with lordotic posture. This causes the line of
gravity to be displaced anterior to the center of the
acetabula creating a rotational force in extension
around the acetabula. If support from the abdominal
muscles is not adequate, the anterior pelvis rotates
downwards around the acetabulae. This anterior
rotational force tends to rotate the innominate bones
anteriorly on the sacrum, but because the sacrum is
placed within the innominates and is wider anteriorly
than posteriorly, the innominate bones tend to spread
on the sacrum. On reaching the limit of their motion,
they wedge and lock.4
Common pain patterns include medial buttock
pain, groin pain, anterior thigh pain, posterior thigh
pain, and pain in the superior lateral thigh. Long term
sitting present a classic sign of pain from the SIJs. A
complaint of unilateral pain (on one side only) rather
than bilateral pain is also considered more likely to be
coming from an SIJ.5,6 Laslett et al (2005) reported
highest sensitivity (93.8%) and specificity (78.1%) for
SI joint pain provocation tests when a combination of
at least three tests was used.7
The changes in visual analogue scores correlated
well with changes in simple descriptive pain scores.
The visual analogue and graphic rating scales were
more sensitive than the traditional simple descriptive
The modified Oswestry Low Back
pain scale.8
Pain Disability Questionnaire (OSW) demonstrated
superior measurement properties compared with the
Quebec Back Pain Disability Scale (QUE). The
measurement characteristics of the Oswestry Disability
Index are good to excellent. Test-Retest ICC 0.83 - 0.94
(1-14 days) and 0.90 over 4 weeks in a group of patients
judged stable. The minimal clinically important
difference for the Oswestry is 8 – 12 percentage points.9
Muscle Energy Technique (MET) is low amplitude
muscle contractions against resistance, to improve
vascular circulation and have positive influence on
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static and dynamic posture.10 Sarah Armstrong et al
(2011) performed two muscle energy techniques 3-5
times on four separate occasions over a 2-week period,
resulted in long-term (7-months) symptom
improvement in a patient with chronic unilateral pain
in the area of the SIJ that was presumed to be caused
by posterior innominate rotation.11
Richard L DonTigny (1985) reported that physical
therapists can correct the dysfunction by manually
rotating the innominates posteriorly on the sacrum.12
Backward Torsion Joint mobilization serves the
purpose to increase joint play in SI joint, to increase
ROM into sacroiliac backward torsion and to reduce a
forward torsion positional fault of the ilium on the
sacrum. 13 Correction is simply the restoration of the
position of ligamentous balance by manually rotating
each innominate bone so as to cause it to move
inferiorly and medially on the sacrum. This can be
done by grasping the innominate and rotating it
posteriorly so as to cause the posterior aspect of the
innominate to move caudad on the sacrum. The patient
can be taught to self-correct either with a direct selfcorrective stretch; or with a strong isometric
contraction.14 Manipulations always are performed in
conjunction with other treatment techniques. 15
Continuous ultrasound is found to be effective for
reducing pain. The treatment parameters found to be
effective for this application are 1 or 3 MHz frequency,depending on the tissue depth, and 0.5 to 3.0 Wcm2
intensity, for 3 to 10 minutes.16 Proper exercise is
essential to relieve pain, to prevent recurrence of joint
dysfunction. 4 Treatment with stabilizing exercises was
superior to standard treatment.17
METHODOLOGY
a) Study Design: Experimental Study Design
b) Sampling: Simple Random sampling
c) Study Center: Career Institute of Medical Sciences
d) Sample Size: 30 SI joint dysfunction subjects
between 18-30 years participated in the study. They
were randomly divided into 2 groups; Group A(
Experimental) and Group B(Control) with each
group having 15 subjects.
e) Source of Data: Department of physiotherapy,
Career College
f)

Sampling Criteria
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Inclusion criteria
•

Age group: 18-30 years

•

Pain and tenderness at SI joint

•

SI joint dysfunction on examination

•

Minimum 3 clinical SI joint provocation test
positive which includes Distraction Test, Sacral
Thrust test,
Compression Test, Gaenslen’s Test, Thigh Thrust
Test

Group A: Experimental Group and Group B: Control
group
Experimental Group
Subjects received MET: four contractions were
resisted by 30% force against therapist force and held
for 7-10seconds, relaxing for 5seconds followed by
Joint Mobilization two to three oscillations per second
for about 1 minute and Conventional Physiotherapy
which included US with a frequency of 1 MHz and
intensity of 0.8 Wcm2 for 5 minutes followed by
Corrective exercises.

Exclusion criteria

Control Group

•

Abdominal or back pain referred due to organic
cause

•

Neurological disorder, Psychosomatic disorders

Subjects received conventional Physiotherapy
which included US and Corrective exercises. MET and
joint mobilization was not administered.

•

Infectious condition

•

Pregnancy

•

Tumour

•

Recent hip or pelvis fractures or dislocations

•

Radiating pain upto toes

•

Any recent surgeries

Methods of Application of Treatment
MET

•

Assessment sheet

•

Outcome scales MODI, VAS

Patient position was supine lying with both thighs
at the edge of the table. The leg of the anterior
innominate was placed over the examiner’s shoulder
and the leg of the posterior innominate was placed
under the examiner’s hand. During the MET, the
subject was asked to push their leg into the examiner’s
shoulder and push up with the opposite leg into
examiner’s hand. A total of four contractions were
resisted by 30% force against therapist force and held
for 7-10seconds, relaxing for 5seconds, performed on
four separate occasions over a 2-week period.

•

Consent form

Backward Torsion Joint mobilization

•

Measuring Tape

•

Couch

•

Chair

•

Ultrasound Machine

The patient lied on the unaffected side, with the
side to be manipulated positioned with the hip flexed
to the end of the available range and the unaffected
side positioned with the hip extended and the knee
flexed. The sacroiliac joint approximated the restricted
range into backward torsion. The clinician stood at the
patient’s side facing the pelvis. The manipulating hand
was on the patient’s ischium. The guiding hand was
on the patient’s anterior superior iliac spine and the
ventral surface of the iliac crest. The manipulating
hand glided the ischium ventrally, thus rotating the
pelvis into backward torsion. The guiding hand glided
the anterior superior iliac spine and the ventral surface

g) Materials & Apparatus Required

h) Procedure
The aim of the study and procedure were explained
to all the patients and informed consent was taken.
The subjects were selected on the basis of inclusion
criteria and the selected subjects were randomly
divided into two groups:
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of the iliac crest in a dorsal and cranial direction.
Oscillations were performed at a rate of about two to
three per second for about 1 minute, followed by a
rest period of several seconds.

i)

Ultrasound

Modified Oswestry Disability Questionnaire

Ultrasound was administered in continuous mode at
PSIS with patient in prone lying position, with a
frequency of 1 MHz and intensity of 0.8 Wcm2 for 5
minutes every alternating day.

VAS

Corrective Exercises

a) To stretch the tight lower back muscles- Seated
Forward Bend- held for 5 sec and repeated for 3
times, once a day
b) To stretch the tight lower back muscles- Full Squatheld for 5 sec and repeated for 3 times, once a day
c) To strengthen the weak lower abdomen- Draw inholding for 3 seconds, repeating 5 times , once a
day
d) To strengthen the weak lower abdomen- Reverse
Crunch- holding for 2 sec, repeating 5 times, twice
a day.
e) To stretch the tight hip flexors: Standing Hip Flexor
Stretch- holding for 10-15 seconds repeating 5
times on both legs, once a day.
To strengthen the weak gluteus: Toed in Glutei
Squeeze- holding for 3 sec, repeating 10 times, once
a day.

g) To strengthen the weak gluteus: Bridge both single
and double leg- holding for 3 seconds, repeating
10 times, once a day
h) To stretch the tight quadriceps: Standing
Quadriceps Stretch- holding for 3 seconds,
repeating 5 times on each side, once a day.
i)

To strengthen weak hamstrings: Kick Butts holding for 2 sec, repeating 8 times, once a day,
progressing 2 times per day.
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The treatment was given 5 days a week for 4 weeks
j)

Outcome measures

k) Variables
Independent Variables
1. Joint Mobilization

The following low back corrective exercises were
given:

f)

Treatment Duration

206

2. MET
3. Ultrasound
Dependent Variables
1. VAS
2. Modified Oswestry Disability Questionnaire
DATA COLLECTION:
Data was collected under similar conditions for
each subject. Data was collected in data collection form
along with other details of the patient. 2 readings were
taken as pre and post scores at 4 weeks.
Statistical Analysis
Suitable statistical analysis test was used in order
to verify the investigation of the study. Statistics was
performed using the software package Graph Pad. The
characteristics of the data are presided through tables.
Pre and post test scores of MODI and VAS were
analyzed using paired t test within the group.
Independent t- test was used to find out any significant
difference between Groups A and B. Significant level
was defined at p< 0.05
RESULT
A sample of 30 patients using random sampling
method was divided into 2 equal groups with 15
patients each. Both the groups were given conventional
physiotherapy as a baseline treatment. Along with
conventional physiotherapy the experimental group
received MET and joint mobilization to correct anterior
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innominate, whereas the control group received only
the conventional physical therapy. The study was
performed for 4 weeks. Evaluation was done before

starting the treatment and then after 4 weeks.
Outcomes were evaluated using MODI and VAS
Scores.

Table No 1: Comparison between the Pre test and Post test scores between the groups using MODI scores
Sample Size

Mean

S.D.

t value

p value

0.0750

0.9407not
statistically
significant

2.0600

0.0488
statistically
significant

Pre

15

Experimental Group

41.73

8.53

Control Group

41.93

5.81

Post

15

Experimental Group

22.47

7.61

Control Group

27.73

6.34

Table No 2: Comparison between the Pre test and Post test scores between the groups using VAS scores
Sample Size

Mean

S.D.

t value

p value

7.20

0.1890

0.8515P> 0.05
not statistically
significant.

2.5668

0.0159p<0.05
statistically
significant.

Pre

15

Experimental Group

7.13

Control Group

0.99

0.94

Post

15

Experimental Group

4.20

5.00

Control Group

0.56

1.07

CONCLUSIONS
1. The data were analyzed using paired and
independent ‘t’test at 5% level of significance.The
group receiving MET and Joint Mobilization along
with conventional physiotherapy (Group A) t = 10.121454(MODI); t = 12.8557(VAS) showed
marked improvement when compared to
conventional physiotherapy alone (Group B) t = 8.935035(MODI); t = 11.0000(VAS). p values
between the groups for MODI scores were 0.9407
(Pre test ) and 0.0488 (Post test) and for VAS were
0.8515(Pre test ) and0.0159 (Post test).
2. Even though there was significant reduction of
pain and improvement in activities of daily living
in both the groups the results supported the
efficacy of MET and Joint Mobilization in the
management of SI joint dysfunction more than
conventional physiotherapy alone.
DISCUSSIONS
The changes observed in this study are noteworthy,
within group showed significant changes in the
improvement of pain and disability in both groups.
Inter group analysis revealed significant difference that
shows group A (Experimental) is better than the other
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on improvement in pain and disability. The reasons
postulated for this improvement are: MET decreases
neuro-physiological pain. Manual contact with the
patient may have resulted in alleviation of pain,
through the neuro-physiological mechanisms of
applied movement. Small-amplitude oscillatory and
distraction movements may have stimulated the
mechano-receptors that may inhibit the transmission
of nociceptive stimuli at the spinal cord or brain stem
levels. Gentle joint-play techniques help maintain
nutrient exchange and thus prevent the painful and
degenerating effects of stasis when a joint is swollen
or painful and cannot move through the ROM. The
results obtained suggested that both group
demonstrated significant improvements in all subsets
of MODI and VAS scores, subjects in Experimental
group showed better improvement than control group
who received only conventional physiotherapy.
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An Experimental Study to Findout the effect of VisualVestibular Habituation and Balance Training Exercises in
Patients with Motion Sickness
Chiranjeevi Jannu
Assistant Professor, Vaagdevi College of Physiotherapy, Ramnagar, Hanamkonda, Warangal, Telangana

ABSTRACT
Objective: To find out the effectiveness of visual-vestibular habituation exercises and balance training
exercises in treating patients with motion sickness.
Method: Initially 54 subjects suffering with Motion sickness and various manifestations were
approached; from this 30 subjects who met all the inclusion criteria were selected. From this the
subjects were divided randomly in to two groups (Control group=15 & experimental group=15).
Therapy was advocated for 8weeks. Outcome measures were compared pre and post therapy by
using motion sickness questionnaire and VAS scale.
Results: Paired t test was used to evaluate the difference in both the groups. The data was analyzed
and there was a significant difference in each parameter before and after treatment. The scores on
VAS scale for each parameter are less in experimental group after treatment when compared to
control group.
Conclusion: The results conclude that visual-vestibular habituation exercises and balance training
exercises following the prescribed protocol, for treating motion sickness is effective.
Keywords: Motion Sickness, Physiotherapy, Visual -Vestibular Habituation and Balance Training Exercises

INTRODUCTION
Motion sickness is common. Nearly anyone can be
made motion sick by an appropriate stimulus, In a
large study done in India, the prevalence of motion
sickness was about 28%, and females were more
susceptible (27%) were more susceptible than males
(16.8%). In medical transport personnel, 46% of
personnel reported nausea and 65%, the sopite
syndrome (sleepiness caused by motion). (Wright,
1995)
Little information exists about evaluation and
effective treatment to ameliorate the symptoms of
motion sickness, except as it relates to astronauts and
pilots3, 6,9,10, May be due to lack of evidence of vestibular
deficit in people with motion sickness, as well as a
limited operational definition of motion sickness.
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Manifestations of motion sickness may include
visual and postural instability, pallor, diaphoresis,
excess salivation, headaches, anxiety, nausea and
vomiting 4, 6, 7, 11, 14 . Precipitating environmental
conditions include vertical (up-down) or frontal axis
movements (roll movements), movement in the
anterior-posterior direction (pitch movements),
rotational (yaw) movements and optokinetic stimuli4,
6- 8, 10, 15
. Most investigators agree that movement,
movement stimulus as well as a conflict in movement
information detected by different sensory modalities
result in motion sickness.
Motion sickness is a normal protective response
that alerts an individual to impending trouble with
equilibrium 7. Individuals who experience motion
sickness typically have vestibular and visual system
function. Thus, to address the condition is not to
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provide intervention for dysfunction, but to improve
functional and adaptive responses.

2. An index card with letters of 0.5 inch size printed
on it in color

OBJECTIVES

3. An 8 x 11 inch white sheet with a horizontal line
drawn on it from edge to edge

To find out the effectiveness of visual-vestibular
habituation exercises and balance training in treating
patients with motion sickness.
METHOD
Source Of Data
Patients of Vaagdevi Physiotherapy and
Rehabilitation Clinic, Warangal, Telangana.

4. A daily log paper
5. A chair of sufficient height such that the person
sits on it with 900 flexion at both hip and knee with
his/her feet resting on the floor.
6. A stable table or a kitchen platform to hold against
for support while performing exercises initially.

Sampling Method

METHODOLOGY

Then the 30 participants were randomly divided
into two groups on lottery basis. One group is named
as experimental group and the other as control group.
Inclusion Criteria
1. Subjects are diagnosed to have Motion sickness by
Neurophysician.
2. Subjects of age group between 18 to 26 years.
3. Both males & Females are included.
4. Subjects suffering from motion sickness from the
past 6 months to 1 year are included.
5. Subjects suffering from motion sickness while
traveling by Bus, Train and Car.
6. Subjects presenting with Giddiness, Nausea and
Headache due to motion sickness, with their
intensities documented on Visual Analog Scale
(VAS) between 4–6 for Giddiness, Nausea,
Headache are included.
Exclusion Criteria
1. Any other non specific neurological cause
2. People with mental illness who cannot understand
and/or execute the commands
3. People with physical disabilities that prevent them
from doing the exercises in a correct manner.
Duration of Treatment: Two months
MATERIALS USED
1. Motion sickness questionnaire including Visual
Analog Scale (VAS)
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Initially 54 participants approached. Finally 30
subjects were included in the study. The procedure
was explained and informed consent form is taken.
Motion sickness questionnaire forms were
provided. The questionnaire consisted information
regarding demographic data like name, age, sex, and
contact address, information about the mode of
transport, symptoms of motion sickness and their
duration. The participants were asked to mark on VAS
scale to quantify the intensity of these symptoms.
Procedure
Participants of control group were told to follow
remedies like taking mint chocolates, smelling lemon,
munching citrus fruits, listening to music and
concentrating on distant objects while traveling.
Participants of experimental group were told to
follow remedial treatment, additionally they were
provided each with an index card, a white paper with
a horizontal line drawn on it and a daily log paper to
tick on after every session of exercise. In the first step
visual-vestibular habituation exercises were taught to
5 participants at one time to ensure that the technique
of exercise is well understood and executed correctly.
Later they were asked to demonstrate the exercises and
were corrected for any mistakes. All their queries were
answered and doubts ruled out.
Protocol
Exercise should be carried out daily and as per the
instructions.
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1. Visual-Vestibular Exercises:

you are counting to 50. Try to use the hand minimally.
Gradually lift it off in an attempt not to use it at all.

A. Stage 1
A1. Sit in a chair; hold an index card with letters at
arm’s distance in front of you at eye level. Move the
card from left to right repeatedly as you maintain
fixation on the letters. First move the card slowly,
counting in seconds, (one to thousand) as the card is
moved from left to right repeatedly. Continue for ten
seconds. If you experience no motion sickness and can
maintain a clear image of the letters at this speed, move
the card more rapidly for ten seconds. In this way keep
on increasing the speed. Continue at maximum speed
for 30 seconds. When all the symptoms stop, repeat at
the maximum speed for 30 seconds 4 times.
A2. Repeat the same activities, but move the card in
up & down directions, centered in front of you
(approximately 8 inches from the center.)
A3. Sit in a chair, repeat step A1, keep your arm and
card steady and centered in front of you. Turn your
head from left to right looking at the card and focusing
to keep a clear image of the letters. Establish a
maximum speed as above
A4. Repeat step A3, but move your head in up – down
direction.
A5. Repeat step A4 but tilt your head side to side (bring
right ear towards right shoulder and then left ear
towards left shoulder)
2. Balance Training
A1. Stand with hands on kitchen counter or other firm
support object with eyes closed. March in place where

If you are able to march without the use of the counter
for support, advance to completing this activity with
arms at your side.
A2. Place a thick sofa or cushion on floor 5 inches from
counter used. Place the sheet of paper with horizontal
line on the wall at eye level. 10 to 15 feet away from
the place where you are standing.
March in the place on the cushion, as you look at the
horizontal line, using the counter for support, as
needed. Count 50.
DATA ANALYSIS
The parameters of giddiness, nausea, and headache
were measured individually on VAS scale and
documented accordingly.
Average change in the parameters on VAS scale
was measured and recorded in the master chart. The
efficiency of the treatment protocol was tested for the
parameters on computer based data analysis system.
The mean difference between the scores before and
after treatment for motion sickness was calculated. The
significance of mean difference for each parameter was
tested with paired t test using SPSS 15.0 software
(Statistical Package for Social Sciences) at 5% level of
significance to draw the inference on effectiveness of
the treatment.

Giddiness
Mean and standard deviation values,
Table 1
Sl:no.

1.

Parameter

Experimental group

Giddiness

Control Group

Before
Treatment

After
Treatment

Before
Treatment

After
Treatment

5.7 (1.5)

3.5 (1.8)

5.9 (1.5)

5.4 (1.4)

Table 2 Paired sample statistics
The correlation coefficient for before and after treatment:
Pairs

Group

N

Correlation

1

Control group before & after treatment

15

0.866

1

Experimental group Before & After treatment

15

0.892
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There exists high correlation between the variables
in both the groups. Further analysis was conducted to
know the level of significance. It was found that the

significant value for experimental group is 0.000 and
0.029 for control group.

Table 3: Paired samples tests
Mean

Standard
deviation

Std Error
Mean

95%
confidence
interval of
the difference
Lower

t

df

Sig.
(2-tailed)

Upper

Control group before and after treatment

0.467

0.743

0.192

0.055

0.878

2.432

14

0.029

Experimental group before and after treatment

2.267

0.799

0.206

1.824

2.709

10.990

14

0.000

We observe that changes in both the groups are
significant as of both of them are less than level of
significance at 5% (0.05), but the experimental group

(0.000) is more significant when compared to control
group (0.029), which states that the treatment is
effective.

HEADACHE
Table 4 Mean and standard deviation values
Parameter

Experimental group

Headache

Control Group

Before
Treatment

After
Treatment

Before
Treatment

After
Treatment

6.1 (1.7)

4 (1.7)

6.1 (1.7)

5.8 (1.7)

Table 5 The correlation coefficient
Pairs

Group

N

Correlation

1

Control group before treatment & after treatment

15

0.993

1

Experimental group Before treatment & After treatment

15

0.878

There exists high correlation between the variables.
Further analysis was conducted to know the level of
significance. It was found that the significant value for

experimental group is 0.000 and 0.055 for control
group.

Table 6
Mean

Standard
deviation

Std Error
Mean

95%
confidence
interval of
the difference
Lower

t

df

Sig.
(2-tailed)

Upper

Control group before and after treatment

.333

.617

.159

-.008

0.675

2.092

14

0.055

Experimental group before and after treatment

2.133

0.834

0.215

1.672

2.575

9.909

14

0.000

Both groups are significant as the values of both of
them are less than level of significance at 5% (0.05),
but the experimental group (0.000) is more significant

compared to control group (0.055), which states
treatment is effective.

NAUSEA
Table 7 Mean and standard deviation values
Sl.no.

1.
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Parameter

Experimental group

Nausea

212

Control Group

Before
Treatment

After
Treatment

Before
Treatment

After
Treatment

4.7 (1.6)

2.7 (1.6)

4.9 (1.5)

4.5 (1.5)
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Table 8: The correlation coefficient
Pairs

Group

N

Correlation

1

Control group before treatment & after treatment

15

0.880

1

Experimental group Before treatment & After treatment

15

0.877

There exists high correlation between the variables.
Further analysis was conducted to know the level of
significance. It was found that the significant value for

experimental group is 0.000 and 0.054 for control
group.

Table 9
Mean

Standard
deviation

Std Error
Mean

95%
confidence
interval of
the difference

Control group before and after treatment

0.400

0.737

0.190

-0.008

0.808

2.103

14

0.054

Experimental group before and after treatment

2.067

0.799

0.206

1.624

2.509

10.020

14

0.000

Lower

Both groups are significant as the values of both of
them are less than level of significance at 5% (0.05),
but the experimental group (0.000) is more significant
compared to control group (0.054), which states
treatment is effective.
RESULTS
The mean and standard deviation for each
parameter was measured to see the average and
variations in both the groups. The mean age of the
sample in experimental group is 22.2 years with a
standard deviation of 2.7 years where the mean age of

t

df

Sig.
(2-tailed)

Upper

sample in control group is 22 years with a standard
deviation of 2.3 years.
Paired t-test was done for each parameter before
and after treatment. The calculated value for each
parameter is compared with the tabulated value at 5%
level of significance.
The values of mean and standard deviation for all
the three parameters before and after the treatment
for both groups are given in Table 6.1.
Mean and standard values of Giddiness, Headache
and Nausea

Table 6.1
Sl.no.

Parameter

Experimental group

Control Group

Before
Treatment

After
Treatment

Before
Treatment

After
Treatment
5.4 (1.4)

1.

Giddiness

5.7 (1.5)

3.5 (1.8)

5.9 (1.5)

2.

Headache

6.1 (1.7)

2 (1.7

6.1 (1.7)

5.8 (1.7)

3.

Nausea

4.7 (1.6)

2.7 (1.6)

4.9 (1.5)

4.5 (1.5)

The data was analyzed to show the differences in
each parameter before and after treatment. The scores
on VAS scale for each parameter are less in
experimental group after treatment when compared
to control group.
CONCLUSION
Visual-vestibular habituation exercises and balance
training are very easy to perform by patients. When
properly trained, these exercises can be performed at
home without the need of supervision by a therapist.
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These exercises do not require any machinery or
equipment, or regular visit to the physical therapist
except proper training of the procedure and technique,
which is very easy to learn.
Establishment of maximum speed to perform
exercises, which is a key factor, is subjective. As a result
the patients are at an ease to perform these exercises
at greater comfort. The number of female patients is
more than the male patients in the sample showing
the more prevalence of motion sickness in females than
in males.
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The overall results conclude that visual-vestibular
habituation exercises and balance training following
the prescribed protocol, for treating motion sickness
is effective.
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Comparative effectiveness of Static Stretch and
Proprioceptive Neuromuscular Facilitation (PNF) Stretch
on Hamstring Flexibility in Young Adult Females
Manasi Joshi1, Ambarish Akre2
1
Intern, 2Associate Professor, DES Brijlal Jindal College of Physiotherapy, Pune, India
ABSTRACT
Objective: To compare the effect of static stretch and PNF stretch on hamstrings flexibility in young
adult females.
Methodology: This was a pilot study done amongst students at DES Brijlal Jindal College of
Physiotherapy, Pune between October 2013 to February 2014. Total 30 females of the age group of
18-30 years were selected by convenient sampling. The subjects were required to have tight hamstring
as defined by a 20 degree knee extension angle (KEA) with the hip in 90 degree of hip flexion. The pre
intervention flexibility of hamstrings was measured by a universal goniometer. Subjects in one group
received a passive static stretch to the hamstrings for 30 seconds. Subjects in the other group got a
Proprioceptive neuromuscular facilitation (PNF) stretch for 30 seconds. The range of motion after
the respective stretches was again measured.
Results: Paired and Unpaired t test was done to compare the hamstrings flexibility pre and post the
static and proprioceptive neuromuscular facilitation stretches and between the two stretching
techniques. The difference in the pre and post hamstrings flexibility was found to be extremely
significant (p < 0.0001) in both the groups. However there was no significant difference in the post
stretching measurements between the two stretching techniques.
Conclusion: A single session of static stretching and proprioceptive neuromuscular (PNF) stretching
both significantly increase the hamstrings flexibility. When compared between the two, no intervention
is significantly better than the other.
Keywords: Hamstring flexibility, Static stretch, Proprioceptive Neuromuscular (PNF) stretch

INTRODUCTION
Flexibility of a muscle is the ability of a muscle to
lengthen allowing one joint or more than one joint in a
series to move through a range of motion. Good muscle
flexibility will allow muscle tissue to accommodate to
imposed stress more easily and allow efficient and
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effective movement. More efficiency and effectiveness
in movement as a result of enhanced muscle flexibility
will assist in preventing or minimizing injuries and
may enhance performance.1
Maintaining a normal muscle length requires
regular stretching .A variety of stretching activities
have been presented in the literature in order to regain
or maintain muscle flexibility and avoid a decrease in
range of motion (ROM) that can impair functional
activities in an individual. Some techniques used to
increase flexibility in muscle include the ballistic
stretch, static stretch, active self stretch and
proprioceptive neuromuscular facilitation (PNF)
stretch2.
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Static stretching is a common technique used by
strength and conditioning specialists and athletes to
increase muscle length. It has been defined as
elongating the muscle to tolerance and sustaining the
position for a length of time. One of the advantages of
static stretching may be facilitation of the Golgi tendon
organ (GTO). Static tension placed on the muscle
tendon unit has been shown to activate the GTO, which
may produce autogenic inhibition of the muscle that
is stretched3.
Duration, frequency, number of repetitions, daily
dose, and length of program are important parameters
for static stretching. Limited research is available
examining the optimal time a stretch should be
sustained. Suggested effective durations range from 5
to 60 seconds. The optimal time a stretch should be
held is 30 seconds one time per day. Benefits of this
slower stretching technique include that the stretch
prevents the tissue from having to absorb great
amounts of energy per unit time, the slow stretch will
not elicit a forceful reflex contraction, and this
technique alleviates muscle soreness4.
Static stretching has the least associated injury risk
and is believed to be the safest and most frequent
method of stretching. When performed correctly and
at the right time, static stretches help you lengthen tight
muscles and improve your balance and overall fitness.
A good stretch session also helps relieve stress and
tension. The stretch is held in a challenging but
comfortable position for a period of time, usually
somewhere between 10 to 30 seconds. Researchers
have proposed frequencies ranging from 1 to 3 times
per day and up to 5 days per week4.
To perform a static stretch properly, you should
get far enough into the stretch that you feel a slight
pull but no pain. It helps to exhale as you get into a
stretch. When you’re holding a stretch, breathe
normally and avoid the tendency to hold your
breath.1, 4
Introduced by Knott and Voss, proprioceptive
neuromuscular facilitation involves techniques that
use a brief isometric contraction of the muscle to be
stretched prior to a static stretch. These techniques seek
to facilitate the Golgi tendon organ to inhibit the muscle
in which it lies and to use the principle of reciprocal
inhibition.PNF stretching is a set of stretching
techniques commonly used in clinical environments
to enhance both active and passive range of motion
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with the ultimate goal being to optimize motor
performance and rehabilitation5.
The literature regarding PNF has made the
technique the optimal stretching method when the aim
is to increase range of motion, especially in short-term
changes. Generally an active PNF stretch involves a
shortening contraction of the opposing muscle to place
the target muscle on stretch. This is followed by an
isometric contraction of the target muscle. PNF can be
used to supplement daily stretching and is employed
to make quick gains in range of motion to help athletes
improve performance. Aside from being safe and time
efficient, the dramatic gains in range of motion seen
in a short period of time may also promote compliance
with the exercise and rehabilitation program6.
PNF stretching technique achieves the greatest
gains in ROM, e.g. utilising a shortening contraction
of the opposing muscle to place the target muscle on
stretch, followed by a static contraction of the target
muscle. The inclusion of a shortening contraction of
the opposing muscle appears to have the greatest
impact on enhancing. The superior changes in ROM
that PNF stretching often produces compared with
other stretching techniques has traditionally been
attributed to autogenic and/or reciprocal
inhibition.1, 6
A number of studies have investigated the efficacy
of several repetitions of proprioceptive neuromuscular
facilitation stretching (PNF) and static stretching.
However, there is limited research comparing the
effects of a single bout of these stretching manoeuvres.
That is why the study was to done compare the
effectiveness of a single bout of a therapist-applied 30second static stretch versus a single bout of therapistapplied 30-second PNF stretch.7
OBJECTIVES
1. To study the effect of static stretch on hamstrings
flexibility
2. To study the effect of proprioceptive
neuromuscular facilitation (PNF) stretch on
hamstrings flexibility.
3. To compare the difference in hamstrings flexibility
following static stretching and PNF stretching on
hamstrings flexibility
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METHODOLOGY
Study design: A Pilot Study.
Study area: DES Brijlal Jindal college of Physiotherapy,
Pune.
Duration: 6months
Sampling: Convenient Sampling.
Sample Size: 30 females.
Materials Used: Universal Goniometer.
30 females of the age group of 18-30 years were
included in the study. To be included in the study, the
subjects were required to have tight hamstring as
defined by a 20 degree knee extension angle (KEA)
with the hip in 90 degree of hip flexion. Subjects were
excluded from the study if they had a previous history
of lower extremity pathology (fractures or soft tissue
injuries) which may adversely affect hamstring
flexibility length2. The subjects signed a consent form
and ethical clearance from the institutional ethical
committee was obtained for the study.
PROCEDURE
Measurements were taken with the subjects in the
supine position on a treatment plinth. The hip and knee
of the dominant leg were flexed up to 90 degrees with
the contra lateral extremity placed flat on the plinth.
The knee was passively extended by the therapist to
the point of a strong but tolerable stretch was reported
by the subject. The fulcrum was kept on the lateral
knee joint line. The movable arm was kept along the
lateral shaft of fibula and the stationary arm is kept
perpendicular to the floor. The range of motion is
recorded with the help of goniometer. The angle that
was used for statistical analysis was 180 - u, where u
is the acute knee angle from terminal extension2.The
knee extension test has been shown to be a reliable
measure of hamstring flexibility. Sullivan and
colleagues found the intratester reliability of the knee
extension test to be 0.99 by using the inclinometer
method8. Webright and colleagues also found high
intratester (0.98) and intertester (0.98) reliability with
the knee extension test by using a universal
goniometer9.
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Fig. 1. Measurement of hamstring flexibility

Method for static stretching: The therapist gives a
passive static stretch to the hamstrings for 30 seconds.
The range of motion after the stretch is recorded10.
Method for giving PNF stretch: For the first 15 seconds
the subject is asked to do the hold-relax technique
where the subject is asked to do isometric contraction
of the hamstrings and then relax. The next 15 seconds
the subject is asked to do contract-relax technique
where the knee is flexed by the therapist against
moving resistance isotonically and then relaxed. The
hip held at 90 degrees, the knee is moved into its fully
extended position so as to apply a stretch to the
hamstring. Thus the PNF stretch too is applied for
duration of 30 seconds. The range of motion after the
stretch is recorded.
Statistical Analysis
Paired and Unpaired t tests were used to compare
•

Pre and post effects of static stretch on hamstrings
flexibility.
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•

Pre and post effects of PNF stretch on hamstrings
flexibility.

•

Difference post stretch between static and PNF
stretch on hamstrings flexibility.
RESULTS
Table 1: Comparison of Pre and Post Static Stretch on
hamstring flexibility

U Knee extension angle

Mean

SD

p value

Pre ROM (degrees)

28.133

10.453

<0.0001

Post ROM (degrees)

21.067

8.259

There is a high statistical significant difference in
the hamstrings flexibility following a single session of
static stretch (p value < 0.0001).
Table 2: Comparison of Pre and Post Proprioceptive
neuromuscular facilitation (PNF) stretch on hamstring
flexibility
U Knee extension angle

Mean

SD

p value

Pre ROM (degrees)

30.067

11.177

<0.0001

Post ROM (degrees)

24.600

10.425

There is a high statistical significant difference in
the hamstrings flexibility following a single session of
Proprioceptive neuromuscular facilitation stretch (p
value < 0.0001).
Table 3: Comparison of difference in static stretch and
PNF stretch on hamstrings flexibility
U Knee extension angle

Mean
SD
(degrees) (degrees)

Post Static stretch ROM

21.067

8.259

Post PNF stretch ROM

24.600

10.425

p value
0.3130

There is no significant difference in static stretch
and PNF stretch on hamstrings flexibility. (p value is
not <0.0001)
DISCUSSION
The results of this study showed that the mean
range of motion pre static stretch is 28.133 degrees and
post static stretch is 21.067 degrees (Table 1). This was
extremely statistically significant (p value < 0.0001) in
the pre and post static stretch knee extension range of
motion indicating that hamstring flexibility does
improve after a single session of static stretching. This
was in accordance with the study done by Bandy and
colleagues who had concluded that one 30- second
static stretch was just as effective as a 60-second stretch
performed 3 times a day10.
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In the second group the mean range of motion pre
PNF stretch is 30.067 degrees and post PNF stretch is
24.6 degrees (Table 2). This is considered extremely
statistically significant (p value < 0.0001) indicating
significant difference in the pre PNF stretch and post
PNF stretch knee extension range of motion indicating
that hamstring flexibility does improve after a single
session of PNF stretching.
Table 3 showed that the mean difference of the
range of motion post static stretch is 28.133 and post
PNF is stretch is 24.6. Here the p value is 0.3130 which
is not considered statistically significant. This indicates
that both the interventions resulted in a significantly
greater increase in knee extension and there was no
intervention of the two was significantly effective than
the other in comparison.
One of the limitations of the study was a small
sample size. Despite the small sample size, the
response to stretching was statistically significant by
both the static stretch and the PNF stretch. The
intervention was only a single session which can be
increased too. Also since the hamstrings group was
only tested, the results cannot be generalised to the
other muscle groups.
CONCLUSSION
The study concluded that a single session of static
stretching and proprioceptive neuromuscular (PNF)
stretching both significantly increase hamstring
flexibility. When compared, no intervention of the two
is found significantly more effective than the other.
Clinical Implication
A single session of static stretch and PNF stretch
can increase hamstring flexibility and can be used on
field to give a significant result. Strength and
conditioning experts should recognise that the type,
intensity, dose, frequency and programme duration
are important with muscle stretching as with strength
training.
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ABSTRACT
Over the last few decades, advances have been made in the understanding of myofascial pain
syndromes. In spite of its high prevalence in the society, it is not a commonly established diagnosis.
MPS is said to be the great imitator. This article puts some light on the various clinical presentations
of the syndrome, on the various tools to reach to a diagnosis for commencing the treatment and on
the treatment modalities that have been used so far.
Keywords: Myofascial Pain Syndrome, Trigger Points

INTRODUCTION
Myofascial Pain Syndrome is a largely
underdiagnosed and undertreated entity. The clinical
picture of MPS is one of musculoskeletal pain, limited
mobility, weakness and referred pain. There may be
clumsiness and in-coordination as well. Myofascial
trigger points have been described as a ‘common cause
of pain in clinical practice’ and an ‘extremely common,
yet commonly overlooked’ source of musculoskeletal
disorders1. Prevalence varies from 30% to 93% among
the persons with musculoskeletal pain2. The estimated
overall prevalence of active myofascial trigger points
is 46.1 ± 27.4%3. This large variation is due to the fact
that there is still no consensus on the criteria for the
definition of MPS, although it is treatable.
DEFINITION
MPS is a noninflammatory disorder of
musculoskeletal origin, associated with pain and
muscle stiffness, characterized by the presence of
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hyperirritable palpable nodules in the skeletal muscle
fibers, which are termed MTrPs (Myofascial trigger
points)4. MTrPs are the cardinal feature of MPS and
hence differentiate it from other painful, inflammatory
myositis and fibromyalgias.
ETIOLOGY
The trigger point is responsible for the clinical
symptoms of MPS.
Myofascial trigger point (MTrP) has been described
as a tender point in a taut band (TB) of muscles,
although it is not always tender. Traumatic events,
muscular overloads, psychological stress and systemic
pathology may lead to development of one or more
palpable bands in which a latent MTrP (without
spontaneous symptomatology) could appear. Such
latent MTrP, if subjected to mechanical stress or to
other harmful factors could become active MTrP
(spontaneously symptomatic). An active MTrP could
spontaneously recover, regress to the latent stage or
persist as isolated clinical entity without progression.
This MTrP remains in a dynamic state, which means
that it can undergo transitions between a nontender
taut band to a latent trigger point to an active trigger
point and back again5. Sometimes, in the presence of
perpetuating and aggravating factors, a worsening
progression starts with an increase in the number of
MTrPs (satellite MTrP) and the development of
myofascial chronic syndromes6.
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Various perpetuating factors7 have been identified
Ergonomic factors- hypermobility forward neck
posture, forward shoulder posture, work related
activities, prolonged static postures, repetitive
activities, activity related stresses, telephone use,
computer use, recreational activities, frozen shoulder,
impingement syndrome
Structural factors- scoliosis, structural or functional
leg-length inequality, pelvic height asymmetry, pelvic
torsion, sacroiliac joint dysfunction, joint arthritis,
osteoarthritis of spine or hip
Medical factors: Hormonal (hypothyroidism,
testosterone deficiency, estrogen deficiency),
Nutritional (vitamin d deficiency, iron deficiency),
Infectious disease (Lyme disease, Babesiosis,
Candidiasis).

Myofascial Pain Syndrome includes number of
clinical presentations. We have considered some of the
studies that have reliably established a correlation
between the MTrPs and the pain syndromes6,8,9.

Examples of pathologies in which it is possible to find one or more MTrPs that contribute to painful condition
Pathology

Muscles involved

Source

Headaches

Neck and shoulder muscles

Davidoff 1998

Herpes zoster infection of
the intercostal nerve

Muscles innervated by the intercostals
nerve involved

Cervical disc bulding

Levator scapulae, rhomboid minor, splenium
capitis, deltoid, latissimus dorsi

Chen et al. 1998
Hsueh et al. 1998

Noctural calf cramps

Gastrocnemius

Prateepavanich et al. 1999

Shoulder impingement

Subscapularis muscle

Ingber 2000

Postthoracotomy pain syndrome

Muscles in the scapular region

Hamada et al. 2000

Subacute Low Back Pain

Quadratus lumborum, Gluteus maximus,
Gluteus minimus, Gluteus medius, Piriformis

Hsieh et al.2002

Tennis Elbow

Triceps and other Extensors

Davies J 2003

Temporomandibular pain

Masseter and Temporalis

Laat et al.2003

Referred Knee Pain

Iliopsaos

Cummings 2003

Post trans-axillary surgery pain

Pectoralis major

Cummings 2003

Nonodontogenic toothache

Masseter

Mascia 2003

Abdominal–pelvic pain syndrome

Pelvic floor muscles

Fitzgerald 2003

Chronic abdominal pain

Thoracic paraspinal muscle

Cimen 2004

Thoracic outlet syndrome

Biceps, triceps, trapezius, scalene, pectoralis

Crotti et al.2005

Rotator cuff tendinitis

Teres minor, infraspinatus, subscapularis

Al-Shanqiti 2005

Post Whiplash injury pain

Trapezius, suboccipaital scalene,
sternocleidomastoid

Fernandez-de-las-penas 2005

Posterior upper thoracic pain

Pectoralis major, serratus posterior
superior, serratus anterior, lower trapezius

Fruth 2006

Chronic migrane

Frontalis, temporalis, trapezius, suboccipitalis

Calandre 2006

Clinical Features and Diagnosis
MPS presents both as acute and chronic muscle
pain. In both cases, muscle pain is like other somatic
and visceral pains, dull, aching, and poorly localized.
It may be accompanied by a sensory component of
paresthesias or dysesthesias. MPSs can be enigmatic,
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because pain may be felt elsewhere than where the
pain originates. MPS may persist long after the
initiating cause of pain has resolved, as in late MPS
persisting months or years after whiplash injury. It
may be further complicated by nerve entrapments
caused by constricting myofascial taut bands. Thus,
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MPS can be complex, with the underlying cause not
obvious. It may be more straightforward, especially
when it is acute or subacute 7. Trigger points are
detectable only if superficially located in the muscle,
or if associated with areas of localized spasm4, their
average size varying between 2 and 10mm10, 11. The
reliability of MTrP diagnosis has long been a debatable
point in the medical literature, because there had been
no laboratory or imaging technique that was capable
of confirming the clinical diagnosis. Diagnosis had
been possible only by clinical history and examination.
The physical assessment is mainly based on muscle
palpation. The most important clinical signs6,7 are
Tender Point (TP): A very tender spot located
within the contracted fibers of the palpable band
affected by the MTrP. The sensitivity of the spot is
increased by increasing the tension of the palpable
band while it is decreased as the band is released with
a progressive and passive elongation of the fibers. A
pressure on the spot would elicit a local and referred
pain. Recent studies showed the usefulness of
analyzing the relation between pressure and pain with
the intent of determining the degree of sensitivity of
the MTrP. The analysis can be efficiently performed
using a pressure algometry.
Jump Sign (JS): Pressure on the spot can cause the
patient to react to the pain with a spontaneous
exclamation or movement
Pain reproduction (RepP): Digital pressure or
needle injection on a tender spot within the palpable
band may elicit local pain or distal pain that is similar
to the patient’s usual complaint, or may aggravate the
existing pain. This finding by definition identifies an
active MTrP.
Local twitch response (LTR): When MTrP is
stimulated by vigorous snapping palpation or by
needle penetration, the TB contracts producing a local
twitch response (LTR) which is unique to MTrP and
not seen in normal muscle. According to recent studies
this type of reflex contraction is primarily sustained at
the spinal cord level, without an involvement of the
upper structures of the central nervous system17-20.
Referred Pain: Mechanical stimulation of the MTrP
also produces the phenomenon of referred pain (RefP).
The pattern of pain distribution does not follow any
dermatomal or myotomal pattern. A correct evaluation
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of the referred pain is crucial since MPS characterized
by MTrPs often reproduce symptomatologies of more
serious pathologies such as angina pectoris, headache,
shoulder bursitis, lumbar herniated disc with
radiculopathy and appendicitis.
Restricted range of motion (RROM): The complete
elongation of the muscle affected by MTrP is
compromised because of the pain. The reduction of
joint ROM will normalize as the contracted fibers
loosen following the deactivation of the MTrP. The
restored ROM of a joint and the increased elongation
of a muscle are not specific positive signs. They
constitute a diagnostic criteria valid only for some
muscles whose impairment clearly affects a joint
function. When movement is markedly restricted,
measurement of increase in range of motion becomes
a useful objective measure of progress.
Weakness: Muscles harboring a trigger point are
often weak. Weakness in affected muscles occurs
without atrophy, and is not neuropathic or myopathic
in the sense that weakness is not caused by either a
neuropathy or a myopathy or myositis. It is usually
rapidly reversible immediately on inactivation of the
trigger point, suggesting that it is caused by inhibition
of muscle action.
Recruitment: The trigger point causes a disordered
recruitment of muscles that work together to produce
an action. For example, the orderly activation of
muscles that produces abduction of the upper
extremity is disrupted by a latent trigger point, and is
restored by inactivation of the latent trigger point.
Likewise, the ability to rapidly activate painful and
pain-free synergistic muscles is more severely
impaired in women with chronic trapezius myalgia
(TM), in which there are active and latent trigger
points, than is the ability to produce maximal muscle
activation.
Associated phenomena: MTrPs can cause
autonomic nervous system (ANS) changes like
localized hypothermia, referred cutaneous
hypothermia and persistent lacrimation. Some authors
also make reference to proprioceptive changes, such
as balance problems or tinnitus in patients with MTrPs.
There is still no consensus on the criteria for the
definition of MTrP syndrome, although The 4 most
commonly applied criteria12 are
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“Tender spot in a taut band” of skeletal muscle,
“Patient pain recognition,”
“Predicted pain referral pattern,” and
“Local twitch response.”
Another study reported that reliability estimates
were generally higher for subjective signs such as
tenderness and pain reproduction, and lower for
objective signs such as the taut band and local twitch
response13.
Electrophysiology of MTrP: A characteristic
electromyographic discharge termed Endplate noise
is associated with the taut band. Low amplitude (1050ìV) discharges are present in the taut band, whether
painful or not. Intermittent high amplitude (up to
500ìV) discharges are seen in painful trigger points.
Endplate noise intensity is directly correlated with the
degree of trigger point irritability as measured by the
pain intensity and the pressure pain threshold7.
Management of Myofascial Pain Syndrome
Treatment of myofascial pain requires the
inactivation of MTrPs, the restoration of normal muscle
length, and the elimination or correction of the factors
that created or perpetuated the trigger points in the
first place.
Manual therapies: Manual therapy to inactive a
MTrP includes trigger point compression, often
accompanied by a short excursion of the appropriate
body part actively to slightly lengthen and shorten the
muscle. MTrP pain will usually subside within 20-30
seconds, the referred pain will disappear, and finally
the taut band will relax, if not go away, within about a
minute. The taut band of muscle is stretched locally
along its long axis for a distance of a few inches. This
local stretch is not across a joint. A myofascial release
technique is applied to the muscle to stretch the fascia,
moving over the skin away from the trigger point. A
larger range therapeutic stretch is applied, to stretch
the muscle across the joint or joints associated with
the muscle, e.g. the hip and knee for the rectus femoris
muscle. These stretches must be muscle specific to be
most effective. Manual therapies described by various
authors are ischemic compression, spray and stretch,
strain and counterstrain, muscle energy techniques,
trigger point pressure, transverse friction massage. A
review literature 14 reported that none of these
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treatments had been more efficacious than control
intervention.
Non-invasive, non-manual therapies: Treatments
in this category include all forms of electrical
stimulation (TENS, EMS, HVGS, IFC, and FREMS),
ultrasound, laser, and magnet therapies7.
A review of literature by Howard Vernon et al15,
reported that there is moderate evidence of manual
therapies (manipulation and ischemic compression)
being useful in short-term relief of MTrP pain. There
is strong evidence of laser and moderate evidence of
TENS, magnet or acupuncture in the short- and longterm relief of MPS.
Invasive therapies: MTrPs can also be inactivated
by inserting a needle into the trigger zone or point.
This can be done with or without the injection of local
anaesthetic16. Properly done, a local twitch response
will occur, often with a momentary reproduction of
referred pain, and then the taut band will relax and
tenderness will diminish or disappear. In either case,
inactivation by needling or injection, or by manual
(physical) therapy, must be followed by correction of
mechanical or structural stresses such as forward
displaced shoulders and a forward head position, or
by pelvic rotation or sacroiliac joint dysfunction. There
is no evidence to support the injection of other
materials such as steroids or ketorolac. In fact,
intramuscular stimulation, a term coined by Gunn17,
or dry needling, works well, and may work as well as
the injection of local anaesthetic, but adequate studies
to support one position or the other are lacking.
Superficial dry needling, a technique in which the
needle is inserted into subcutaneous tissues about
4mm overlying the trigger point, is another means
whereby the myofascial trigger point can be
inactivated18,19. Acupuncture has also been used to treat
myofascial pain syndrome. There are few controlled
or blinded studies to rely upon. However, there is some
indication that acupuncture may be effective in treating
some myofascial pain syndromes20.
Once trigger point pain is reduced, it is the need to
identify the underlying cause(s) of persistent or chronic
muscle pain in order to develop a specific treatment
plan. Chronic myalgia may not improve until the
underlying precipitating or perpetuating factor(s) are
themselves managed. Precipitating or perpetuating
causes of chronic myalgia include structural or
mechanical causes like scoliosis, localised joint

5/10/2015, 5:14 PM

Indian Journal of Physiotherapy & Occupational Therapy. July-September 2015, Vol. 9, No. 3 225

hypomobility, or generalised or local joint laxity; and
metabolic factors like depleted tissue iron stores,
hypothyroidism or Vitamin D deficiency. Sometimes,
correction of an underlying cause of myalgia is all that
is needed to resolve the condition
After trigger point pain is reduced and
perpetuating factors are addressed, a physical
conditioning programme can strengthen muscle,
increase endurance, and perhaps reduce the possibility
of reactivating the trigger points.

5.

6.

7.

Johannes Fleckenstein et al21 presented a research
article on the discrepancy between prevalence and
perceived effectiveness of treatment methods in
myofascial pain syndrome. Frequently prescribed
treatments are analgesics, mainly metamizol/
paracetamol (91.6%), non-steroidal anti inflammatory
drugs/coxibs (87.0%) or weak opioids (81.8%), and
physical therapies, mainly manual therapy (81.1%),
TENS (72.9%) or acupuncture (60.2%). Overall
effectiveness ratings for analgesics and physical
therapies were moderate. Effectiveness ratings of the
various treatment options between specialities showed
wide variation. 54.3% of all physicians characterized
the available treatment options as insufficient.
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ABSTRACT
Study Objective: To compare the effectiveness of progressive resisted exercises and kinesiotaping
of lower trapezius in reducing pain and disability in subjects presenting with unilateral neck pain.
Design: Comparative study.
Setting: All the subjects were included from various clinics and hospitals and community in Dehradun.
Method: A total of 30 subjects were recruited for the study on the basis of inclusion and exclusion
criteria after signing the informed consent form. The subjects were divided into two Groups (A=
Delorme and Watkins PRE along with MET & B= Kinesiotaping).
Outcome Measures: Neck Disability Index and Visual Analog Scale.
Results: Result of the study showed that although progressive resistive exercises and kinesiotaping
were significantly effective but PRE was found to be more effective than kinesiotaping in reducing
pain and disability in patients with unilateral neck pain.
Conclusion: The present study demonstrates that both techniques in improving the pain and disability
in subjects with unilateral neck pain. However it is concluded that progressive resistive exercises is
a better choice of treatment in improving pain and disability in subjects with unilateral neck pain.
Keywords: PRE (Progressive Resistive Exercises), MET ( Muscle Energy Technique)

INTRODUCTION
Neck pain is a frequent and disabling complaint in
the general population.3 Patients with neck pain often
have subjective complaints of muscle stiffness, tension
or tightness in addition to their pain.6,5 Characteristics
of scapulothoracic muscle imbalances are found not
only in patients with shoulder pathologies but also in
individuals with neck pain.5 Janda2 described muscle
imbalances as impaired relationships between muscles
prone to tightness that lose extensibility, and those
prone to inhibition and weakness.Various authors
have also proposed that prolonged tightness or over
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activity of upper trapezius can lead to middle and
lower trapezius muscle weakness, resulting in postural
adaptations and pain.5 This tightness of the upper
trapezius can be addressed by MET according to
Janda.1
Peterson et al. 5 in their study concluded that
participants with unilateral neck pain exhibited
significantly less lower trapezius strength on the side
of neck pain as compared to the contralateral side. In
addition Travel and Simon 7 stated in their book about
myofacial pain that lower part of the trapezius is often
the key to successful treatment of upper trapezius.
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Razmjou S, Rajabi H et al. (2010)10,8 established that
the Delorme resistance training method is an efficient
protocol in developing muscle strength. Therefore,
lower trapezius muscle strength in this population can
be addressed by using de Lorme & Watkins PRE
scheme.

•

Head turned to the affected side, towel roll was
placed under the subject’s head to maintain the
cervical spine in a neutral position.

•

For 10RM test, each subject began by lifting a load
in the above position with an interval of 2 minutes.

Kinesio Tape is a relatively unique tape that is
capable of stretching up to 130 percent to140 percent
of its resting state, may either be used as a compressive
or non compressive external adjunct to rehabilitation,
is approximately the same weight and thickness of
skin, and has no medicinal qualities.12 And it has been
found that compared to placebo taping , the strength
of the lower trapezius has a tendency to increase after
kinesiotaping application (P=0.5).9 Improvement of
muscle strength usually takes place after a period of
4-6 weeks of training. As to the reason why the
application of kinesio taping could lead to the marginal
increase of the lower trapezius muscle strength
immediately has been explained by the results of the
facilitated muscle activity & the improved scapular
alignment.9

•

Patients performed three sets of 10 repetitions the
next day in the same test position: 10 with half of
10 RM, 10 with three fourths of 10 RM, and 10 with
full 10 RM. The 10RM was progressed once
weekly. The intervention was given 5 times a week
for 6 weeks.

The purpose of this study was to compare the effect
of both these strengthening techniques over lower
trapezius muscle in individuals with unilateral neck
pain, as an initial step in determining which of these
strengthening exercises included with MET of upper
trapezius can be effective in reducing pain and
disability in individuals with unilateral neck pain.
METHOD
30 subjects who were included in a comparative
study from various hospitals in Dehradun based on
the inclusion and exclusion criteria and they were
divided into two groups after an informed consent
form was obtained. Pre intervention reading of NDI
and VAS were taken for each patient.
15 patients in group A received de Lorme &
Watkin’s PRE to the lower trapezius along with MET
stretch to the upper trapezius, for 6 weeks.
•

Each subject performed a standard warm-up for
10 minutes before 10RM testing. 10RM was
determined in standard position as described by
Kendall et al. Subjects were positioned in prone,
with the upper extremity diagonally overhead, in
line with the fibers of lower trapezius muscle.
Forearm was in mid prone with the thumb
pointing towards the ceiling.
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In MET to upper trapezius, the patient lie supine,
arm on the side to be treated lying alongside the trunk,
head/neck side bent away from the side being treated
to just short of restriction barrier, while the therapist
stabilized the shoulder with one hand and cupped the
ear /mastoid area of the same side of the head with
other:
•

With the neck fully side bent and fully rotated
contra laterally, the posterior fibers of upper
trapezius are involved in the contraction. This
would facilitate stretching of this aspect of the
muscle.

•

With the neck fully side bent and half rotated, the
middle fibers of upper trapezius were involved in
the contraction.

•

With the neck fully side bent and slightly rotated
towards the side being treated the anterior fibers
of the upper trapezius were being treated.

The patient introduced a light resisted effort (20%
of available strength) to take the stabilized shoulder
towards the ear (a shrug movement) and the ear
towards the shoulder. The double movement was
important in order to introduce a contraction of the
muscle from both ends simultaneously.
The
contraction was sustained for 10 seconds and the
therapist gently eased the head/neck into an increased
degree of side bending and rotation, where it was
stabilized, as the shoulder was stretched caudally.
Once the muscle was being stretched, the patient
relaxed and the stretch was held for 10-30 seconds.
The intervention was given 3 times per session, 5 times
a week for a total of 6 weeks.
Kinesiotaping of lower trapezius was introduced
in group B. The elastic tape was a 5 cm X 28 cm piece
of Kinesio tape (Kinesio Tex, KT-X-050,Tokyo, Japan),
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cut into an Y shape, and applied to envelope the lower
trapezius muscle with minimal tension according to
the recommendation of Kase (Kase and Wallis, 2002).
The taping was started by placing the base of the
Kinesio Y strip at a 45-degree angle towards the inferior
angle of the scapula, at approximately the level of the
TlO-12 spinous processes. Then the patient moved into
shoulder abduction and horizontal flexion, and light
tension (25 % of available) was applied surrounding
the lower trapezius muscle. The tails were then laid
down with no tension.
•

The kinesiology tape was changed every 4th day.
The intervention was given 3 times per session, 5
times a week for a total of 6 weeks.
RESULTS

Data analysis was done using SPSS software
(version 14.0). Paired t-test was applied to compare
the pre and post intervention readings of VAS and NDI
within the groups. Data was analyzed for 28 subjects.
The subjects were categorized into 2 groups – Group
A and Group B.

Fig. 1.1: Comparison of pre and post VAS score for group A and B

Fig. 1.2: Comparison of pre and post NDI score for group A and B
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DISCUSSION
The study conducted by Choudhari R et al.13(2012)
demonstrated that individuals with unilateral neck
pain exhibit significantly less lower trapezius strength
than middle trapezius than upper trapezius on the side
of neck pain compared to the contralateral side. This
was also supported by Petersen and Wyatt5 that lower
trapezius strength is decreased in individuals with
unilateral neck pain. Results of the present study
depicted that there is a significant reduction of pain
and disability in group A after 6 weeks of intervention.
MET led to subsequent reduction in tone of the
overactive upper trapezius as the neurophysiological
principle of post isometric relaxation states that after
a muscle is contracted, it is automatically in a relaxed
state for a brief, latent period.1PRE, on the other hand,
increased the lower trapezius strength thereby altering
the scapulothoracic muscle imbalance. Strength gain
by PRE occurred due to neural adaptations (e.g.
increased motor unit recruitment, increased rate and
synchronization of firing) and adaptation of skeletal
muscle structure (e.g. Hypertrophy of type II muscle
fibers). 4 Previous research demonstrated that
individuals with unilateral neck pain exhibit mild
amount
of
disability
due
to
pain.
Kinesiotaping of lower trapezius along with MET of
upper trapezius in Group B showed a significant
reduction of pain and disability after 6 weeks of
intervention. Kinesiotaping leads to a marginal
increase of the lower trapezius muscle strength
immediately by the results of the facilitated muscle
activity and the improved scapular alignment.11
Kinesiotape produces a concentric pull on the
fascia, stimulating increased muscle contraction
(Hammer 2006). 15 It had been suggested that
Kinesiotape applied under tension in the direction of
muscle ûbres facilitates the strength of the underlying
muscle. 17 Thus,kinesiotaping elevated the lower
trapezius activity whereas MET reduced the upper
trapezius.
According to Williams et al. (2012) kinesiotaping
might have a small beneficial effect on strength.
Additional hypotheses suggested that facilitated
muscle activity and improved muscle alignment
obtained by kinesiotaping may contribute to only a
marginal increases in muscle strength. 14 Studies
showed that the effects of kinesiotape on strength,
movement, range of motion and pain are very small
and, for the most part, short lived.16In a study by Fu T
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et al. (2008), kinesiotaping applied to skin apparently
provided tactile input which has been reported to
interact with motor control by altering the excitability
of the central neuron system but the negative result of
kinesiotaping not altering the muscle performance
observed in that study was explained by the fact that
the tactile input generated by Kinesiotaping was not
strong enough to modulate muscle power of healthy
athletes. 18
In the study conducted by Wong et al. (2012), the
kinesiotaping was suggested to provide tactile input
and stimulate the cutaneous mechanoreceptors and it
was concluded that such stimulation might alter the
ûring time of the motor neurons, but not be strong
enough to enhance muscle strength. They also
suggested that the superficial effect of the tape alone
is not enough to increase muscle force output, but
enough to improve activation.21 It had been suggested
earlier that kinesiotaping may have a small but not
statistically signiûcant eûect on muscle activation.19 It
is not also known if the increased muscle contraction
observed immediately after the positioning of
kinesiotape last for a long duration.20 According to
Jones, Rutherford, & Parker (1989), in order to enhance
the muscle strength, a period of speciûc overload
training would be required to promote neural
activation and muscle ûber regeneration which can be
well provided by progressive resisted exercise. Thus
the above literatures suggested that the strength gains
resulting from kinesiotaping were very marginal and
PRE caused a more increase in lower trapezius muscle
strength as compared to kinesiotaping and thereby was
more effective in reducing the pain in unilateral neck
pain patients
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ABSTRACT
Total 45 subjects with anterior cruciate ligament (ACL) injury were divided randomly in 3 groups,
Group A & B received proprioception exercise training & balance exercises along with conventional
strengthening exercises, Group C received only conventional strengthening exercises. After three
weeks it is found that exercises such as calf/toe raises, squatting, steps, lunges, figure of '8' walking,
wobble board exercises, single leg standing along with strength training program is effective in the
overall outcome of the patients with the ACL injury who are conservatively managed.
Keywords: Anterior Cruciate Ligament (ACL), Proprioception, Balance Exercise

INTRODUCTION
The ACL fibres receive their innervations from the
tibial nerve, which infiltrates the capsule posteriorly,
investing Golgi receptors and nerves; the nerves
transmit pain and the Golgi receptors are
Proprioception mechanoreceptors that sense ACL
stretch. A normal ACL provides knee stability in the
AP plane and, secondarily, rotational stability in
extension. It also allows for proper articulation of the
tibia on the femoral condyles. The importance of ACL
function has been emphasized in active persons who
require knee stability in various activities, such as
jumping, cutting, deceleration, and changing direction.
In the normal ACL, the proprioceptive sensory
function provides positional feedback to central motor
control in the cerebellum to protect the knee during
use .1,2
Proprioception refers to the specialized variation
of the sensory modality of touch that encompasses the
sensation of joint movement and joint position. It has
Corresponding author:
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three components: a static awareness of joint position,
awareness and detection of movement and
acceleration, and a closed loop efferent activity which
starts reflex response and regulates muscles.
Proprioception is receptor and neural arc mediated; it
has been demonstrated that a significant number of
mechanoreceptors exist in the fibres of the ACL. These
receptors play an important role in the complicated
neural network of proprioception. Mechanical stability
of the knee, although the principal factor for a
successful outcome, may not be sufficient in itself for
a good outcome after ACL reconstruction; the
evolution of our knowledge has now shown that
proprioception recovery also plays a significant role
in the overall success of this reconstructive procedure 3
Post injury proprioception loss is perhaps indirectly
demonstrated by the altered gait patterns of the ACLdeficient knee; studies have demonstrated that these
are probably altered due to changes in proprioception,
and not principally due to the mechanical instability
that ensues. Altered gait patterns plus proprioceptive
deficits significantly add to the mechanical instability
in ACL-deficient knees, and can predispose to
secondary injuries. It thus becomes relevant to
understand the importance of proprioception in
stabilizing the knee joint, and also the fact that
anatomic issues alone may not suffice to get back good
function .3
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Proprioceptive deficits after ACL injury may be a
factor related to both giving-way and higher incidence
of subsequent injuries, which in turn may contribute
to the development of osteoarthritis. Proprioceptive
deficits are claimed to adversely affect activity
level,balance, re-establishment of quadriceps strength
and increase the risk of further injury. 4,5
Physiotherapy should commence immediately
after injury. Research has demonstrated that
physiotherapy provided, is effective in increasing
strength and balance which may limit the number the
episodes of ‘giving way’ and decrease the incidence
of re-injury in the ACL deficient knee 18. Ideally
Proprioception should be initiated immediately after
injury, as it is known that proprioceptive input and
neuromuscular control are altered after ACL injury.
By challenging the proprioceptive system though
specific exercises, other knee joint mechanoreceptors
are activated that produce compensatory muscle
activation patterns in the neuromuscular system that
may assist with joint stability 19. A dynamically stable
joint is the result of an optimally functioning
proprioceptive and neuromuscular system and
functional outcome has been proven to be highly
correlated with balance in the rehabilitation of the
injured ACL.20
Study Design and Methodology: The patients with
ACL deficient knees were selected for this study. All
the patients underwent a three week rehabilitation
program and were assessed with the scales mentioned
below at 1st and 21st days of intervention.
For outcome two scales were used: 1.International
Knee Documenting Committee Rating Score.
2.Cincinnati Knee Rating System
Subjects: 45 subjects were taken for this study.They
were taken from the Physiotherapy Department,
PGIMER , Chandigarh after a referral from the
Orthopaedics Department.
The clinical criteria for confirming an ACL tear
was on the basis of the History, Physical examination,
Radiological confirmation ( MRI ).
Inclusion criteria : Age between 18 and 45 years of
age. Symptom free contra lateral knee. Patients with
medial or lateral meniscus tear and/or a medial
collateral ligament injury Grade I , where surgical
repair is not indicated.
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Exclusion criteria : Injuries other than above
mentioned. An MCL injury Grade II or III where
surgery is indicated. Meniscal Lesion requiring
fixation. Previous knee injury , inflammatory arthritis.
Presence of associated PCL injury. History of
significant knee injury or fracture.
Groups: The 45 selected subjects were randomly
allocated into three groups of 15 patients each.
Group A: strength training , Proprioceptive
training (calf raises, steps, lunges, figure of ‘8’ walking),
postural care and precautions.
Group B : Strength training , Proprioceptive training
using rocker board, postural care and precautions.
Group C: (Control Group): strength training ,
postural care and precautions.
Intervention Protocol
Group A was given a rehabilitation programme
that aimed to challenge the Proprioception of the
participant. The exercises and activities were based on
and adapted from previous ACL Proprioceptive
studies.5,9
These included: Quadriceps , hamstring and calf
muscles strengthening exercises
Stretching of Quadriceps , hamstring and calf
muscles,Gluteal Muscles’ exercises.
ROM exercises for Knee joint (in range as
tolerated),Stationary cycle,Steps, calf raises, lunges,
Figure of ‘8’ walking.
Group B was given a rehabilitation programme that
aimed to challenge the balance of the participant. The
exercises and activities were based on and adapted
from previous studies 9,10.
These included : Quadriceps , hamstring and calf
muscles strengthening exercises
Stretching of Quadriceps , hamstring and calf
muscles, Gluteal Muscles’ exercises.
Stationary cycle, Rocker board exercises, Squats,
one leg stance.
Group C was given a traditional strength training
programme that excluded exercises that aimed to
improve balance and Proprioception. This was
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adapted from the modified protocol of Brukner and
Khan (2001)11.

that aimed to improve strength and endurance of
lower limbs. This was common for all three groups.12.

These included: Quadriceps , hamstring and calf
muscles strengthening exercises

For Groups A & B the Proprioception and balance
exercises , the emphasis was on maintenance of stable
and balanced position for 15 to 20 seconds or more
with 10-15 repetitions 12.

Stretching of Quadriceps, hamstring and calf
muscles, Gluteal Muscles’ exercises

Appliances used: Rocker Board, Stationary Cycle,
Foot Stool, Universal Goniometer, Measuring Tape.

Stationary cycle.
Most exercises used a set-repetition type structure,
such as 2 to 3 sets of 20 repetitions for all those exercises

Statistical measures: SPSS Version 20.

RSULTS
Table: 1 shows the comparison of the means of the IKDC score before-after the treatment and CKRS score beforeafter the treatment in Group-A.
Table 1:

Paired Differences
Mean

Standard
deviation

Std Error
Mean

t

df

Sig.
(2-tailed)

95% confidence interval
of the difference
Lower

Upper

Pair 1
Pre IKDC GrpA – postIKDC GrpA

-14.033

5.71

1.47

-17.2

-10.8

-9.503

14

.000

-4.266

3.283

.847

-6.0

-2.4

-5.033

14

.000

Pair 2
preCKRS GrpA- postCKRS GrpA
p-value <0.05, significant.

Table: 2 shows the comparison of the means of the IKDC score before-after the treatment and CKRS score beforeafter the treatment in Group-B.
Table 2:

Paired Differences
Mean

Standard
deviation

Std Error
Mean

t

df

Sig.
(2-tailed)

95% confidence interval
of the difference
Lower

Upper

Pair 1
preIKDC GrpB – postIKDC GrpB

-13.26

4.55

1.171

-15.77

-10.74

-11.32

14

.000

-4.40

3.13

.8097

-6.13

-2.66

-5.43

14

.000

Pair 2
preCKRS GrpB – postCKRS GrpB
p-value <0.05, significant.

Table 3. Shows the comparison of the means of the IKDC score before-after the treatment and CKRS score beforeafter the treatment in Group-C.
Table 3:

Paired Differences
Mean

Standard
deviation

Std Error
Mean

t

df

Sig.
(2-tailed)

95% confidence interval
of the difference
Lower

Upper

Pair 1
pre IKDC Control – postIKDC Control

-11.83

4.635

1.19

-14.46

-9.326

-9.938

14

.000

-6.133

3.739

.965

-8.20

-4.062

-6.353

14

.000

Pair 2
preCKRS Control – postCKRS Control
p-value <0.05, significant
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Table 4: Shows the IKDC pre-post scores and CKRS pre-post scores, ANOVA.
Table 4(a)

Sum of Squares

Df

Mean Square

F

Sig.

Between Groups

1521.983

Within Groups

482.890

10

152.198

1.261

.444

4

120.723

Total

2004.873

14

Between Groups

910.441

10

91.044

Within Groups

293.595

4

73.399

1.240

.451

Mean Square

F

Sig.

3.035

.071

.840

.554

IKDC GrpA

IKDC GrpB

Total
Table 4 (b)

1204.036

14

Sum of Squares

Df

CKRS GrpA
Between Groups

208.233

5

41.647

Within Groups

123.500

9

13.722

Total

331.733

14

CKRS GrpB
Between Groups

31.733

5

6.347

Within Groups

68.000

9

7.556

Total

99.733

14

p-value >0.05, non-significant

DISCUSSION
This study was undertaken to find the role of
different Proprioception training in non operative
ACL rehabilitation.
In table1, the analysis of comparison of
International Knee Documenting Committee (IKDC)
scores and pre and post intervention scores and
Cincinnati Knee Rating System (CKRS) pre and post
intervention scores in the Group A shows significant
results as the p-value < 0.05. Thus with this it is clear
that Proprioceptive exercise training,( with exercises
such as Steps, Lunges, Calf Raises and Figure of ‘8’
walking) is beneficial in the overall outcome in the non
Operative ACL rehabilitation along with other routine
exercises. Proprioception is described as the
acquisition of stimuli by peripheral receptors in
addition to the conversion of mechanical stimuli to a
neural signal that is transmitted along afferent
pathways of the sensorimotor system. Zetterstroem et
al. (1992) had also emphasised on the fact that
Proprioception training is effective and it benefits the
patients and they had suggested that it should become
standard in ACL rehabilitation. Heidt et al. (2000) had
found out that the groups trained with Proprioception
exercises reported better knee status and a reduced
recurrence of ACL injuries. However Cooper et al.
(2005) had not found out any additional benefits of
Proprioception exercises in their study and had
suggested longer follow up periods.13,14,15
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Table 2 shows comparison of International Knee
Documenting Committee (IKDC) scores and pre and
post intervention scores and Cincinnati Knee Rating
System (CKRS) pre and post intervention scores in the
Group B shows significant results as the p-value < 0.05.
Hence it is clear that exercises with the wobble board
along with other forms of routine exercises is effective
in the overall recovery in the non operative ACL
rehabilitation. The exercises using the wobble board
are a variety of the Proprioceptive training program
that focuses on the balance activities of the patient.
Balance is defined as when postural equilibrium
during all motor activities is achieved. Lee et al. (2009)
had found out a moderate correlation between knee
function and balance training program in ACL
deficient knees. They had stated that balance deficits,
if they persist, decrease the overall function of the knee.
Caraffa et al. (1996) implemented a balance training
program using wobble board with soccer players and
had found out a success of 87% in recovery from ACL
injury in the trained group compared to the control
group. However Pasanen et al. (2008) had found that
balance training had a parallel result to the control
group in the overall outcome .6,7,8
In Table3,the analysis of comparison of
International Knee Documenting Committee (IKDC)
scores and pre and post intervention scores and
Cincinnati Knee Rating System (CKRS) pre and post
intervention scores in group C shows significant
results as the p-value is < 0.05 because exercises help
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in the muscle strengthening which in turn provide
stability to the joint. Many studies have shown that an
increase in the isometric strength of the ACL deficient
knees improves the overall knee function. Vickers and
Altman(2001), had suggested that strength training is
one of the best type of training in the ACL deficient
knees, especially in the early phases of rehabilitation.
Gokeler et al. (2011) had, however, stated that though
strength training is important in alleviating the knee
symptoms after ACL injury, it cannot alone generate
the required functional stability.17,21
In Table4, the analysis of comparison of
International Knee Documenting Committee (IKDC)
pre-scores and post-scores, Cincinnati Knee Rating
System pre-scores and post-scores for all the 45 patients
and found that there is not any significant result found
in one way ANOVA. Thus it is clear that there is not
much difference in all the three types of treatment as
p-value is not less than .05. It has been found that there
is improvement seen in every individual patient and
not any significant value seen on comparison. This may
be attributed due to small sample size which was 15
in each group and also that the time span of the study
was of three weeks. Significant difference might be
observed if the study had been conducted on the larger
sample size and with longer time span of training.
Ageberg E (2008 ) had found out no significant
results in the One way ANOVA after a three month
intervention period they reportedly generated low
correlation in one way analysis of variance.5
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ABSTRACT
Background: The increased chronocity of HIV infection has been mirrored by increased prevalence
of disablement in HIV infected population because of immunocompression. Thus the needs of these
individuals have increasingly included the management of impairment, activity limitations, and
participation restriction .The Quality of life of HIV infected individuals gets hampered. Aerobic
Exercise is an effective mean of maintaining and improving quality of life of HIV positive individuals.
Objective: To find efficacy of moderate intensity aerobic exercises on quality of life in HIV positive
individuals.
Materials and Method: A total of 30 clinically diagnosed HIV positive individuals under regular
anti-retro viral therapy of both genders and between 20-40 years of age suffering from stage 2 (CD4
cell count between 201-500 cells/mm3) of HIV, were selected by random sampling. Moderate Intensity
aerobic exercises in the form of stair climbing were given for period of 12 weeks. Quality of life is
measured before giving exercises and at the end of 12 weeks by SF 36 v2.
Results: Study shows that there is significant difference between pre and post exercise score with
mean rise of 10.600 (31.80%) in post exercise value with t value 9.199 and p<0.01.
Conclusion: Moderate intensity aerobic exercise given in the form of stair climbing is effective in
improving Quality of life in HIV positive individuals.
Keywords: HIV, Moderate Intensity Aerobic Exercises, Stair climbing, S F 36(v2)

INTRODUCTION
India is one of the largest and most populated
countries in the world. With over one billion
inhabitants, of this number, it is estimated that around
2 million people are currently living with HIV.1 HIV
is a fourth leading cause of disability2,3. The increased
chronocity of HIV infection has been mirrored by
increased prevalence of disablement in HIV infected
population. Thus the needs of these individuals have
increasingly included management of impairment,
activity limitation and participation restriction4. In HIV
infection the Quality of life of a person gets changed.
The physical changes like immunocompression,
reduction in weight, loss of appetite, fever,
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lymphadenopathy, pneumonia, hampers the physical
domain of quality of life 4. There are changes in
appraisals and coping skills4.
The American college of sports medicine (ACSM)
defined exercise intensity by % of maximum Heart
Rate, Rate of Perceived Exertion and Metabolic
Equivalent (MET) 5,6. Moderate intensity aerobic
exercise has been defined as 55%-69% of maximum
Heart Rate5,6. Stair climbing is an effective mode to
squeeze a great aerobic workout in a short period of
time which fulfills the criteria of moderate intensity
aerobic exercise 7. As HIV positive individuals gets
fatigued easily and susceptible to injury; it is always
better to prescribe moderate intensity exercise rather
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than high intensity exercise 7. As low intensity exercise
training will help HIV positive individuals to improve
Quality of life in combination with progressive resisted
exercise and it needs lengthy follow-up, it is better to
prescribe moderate intensity exercise7. Quality of life
is a broad and multi-dimensional concept related to
personnel satisfaction or happiness with life8. In HIV
infection the QOL of a person gets changed.
The SF-36 v2is a multi-purpose, short-form health
survey with only 36 questions. It is one of the most
widely used generic questionnaires to measure quality
of life. It has two major health summary measures:
physical and mental with 8 multi-item scales having
36 questions9.
MATERIALS AND METHOD
Ethical approval was taken from the institutional
ethics committee. Individuals in second stage of HIV
(CD4 cell count between 201-501cells/mm3) those who
were on regular antiretroviral therapy were included
in study. Terminally ill patients, patients with
opportunistic infections, and patients with AIDS were
excluded from study
After taking written consent from30 clinically
diagnosed HIV positive individuals general
information was documented. Subjects recruited
randomly. Pre-test evaluation was done by assessing
their quality of life by SF 36 V2 health survey
questionnaire. Maximum score is 125 for entire
questionnaire, which carries 36 questions. After
answering all 36 questions, a particular score was
obtained. At the first session, exercise protocol was
given to the subjects in the form of aerobic exercise.
1. Exercise was started with warm up exercise for 10
minutes; that included quadriceps stretching,
hamstring stretching and calf stretching.
2. After warm up exercise, Continuous Aerobic
exercise program started; which had following
componentsMode: Stair Climbing
Intensity: Moderate Intensity
Frequency: 3 times per week for 12 weeks
Duration: 20 minutes
3. Moderate intensity was determined by THR
(Targeted heart rate formula) i.e220-Age.
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4. At the end of session a cool down exercise program
for 5 minutes was given which also included
generalized stretching.
5. There after subjects were followed for 12 weeks
and subjects were asked to perform this exercise
for 3 times per week.
6. Post-test evaluation was carried out at the end of
12 weeks, using same questionnaire Student’s
paired t test was used for evaluation of pre and
post result obtained by means of SF 36 health
related quality of life scale.
Tips for stair climbing10
1. Proper climbing posture- Leaning forward slightly
from the hips, with back straight. Look forward
keeping eye on the stairs from time to time without
looking down with bent head the whole time.
2. Climb up with right or left foot.
3. While climbing up place entire foot on each step.
4. Advised to take support if necessary.
5. While climbing down; climb down safely and use
the same foot used for climbing up.
6. Stair climbing was done on actual stairs at
snehalaya-sports ground.
7. Selected stair height was 20 inches.
8. Repetition of activity depends on ability of
subjects.
Statistical Analysis
Statistical analysis was done by using Students
paired t-test. Student’s paired t test was used for
evaluation of pre and post results obtained by means
of SF 36 health related quality of life scale.
RESULTS
The results obtained show that there is significant
difference in Quality Of Life after 12 weeks of moderate
intensity aerobic exercise program in the form of stair
climbing.
Table 1 shows the descriptive statistics of pre test
and post test. The study shows a significant difference
between pre and post values with mean increase of
10.600 and standard deviation of 6.311 in which the t
value= 9.199 and p value < 0.01. Thus it is rejecting
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null hypothesis(Table-2) The pre and post value corelation is .951 with p value<0.01 indicates that the
study is significant.(Table-3).The study gives the
interpretation that the obtained t value is 9.199 which
is greater than the table value for t i.e. 2.261.

of HIV can be defined as the stage in which CD-4 cell
count is between 201-500 cells/mm3.4. This is an early
symptomatic stage in which Quality Of Life issues
have a devastating effect. A total of 30 subjects, who
fit the inclusion criteria were taken for study. The mean
age of study subjects, was 31 and it has no any
significance in the study. The moderate intensity
aerobic exercise was given to the subjects for 12 weeks;
stair climbing as a mode for a period of 20 minutes
that includes 10 minutes of warm up exercise, 5
minutes of Stair Climbing and 5 minutes of cool down
exercise12. All instructions regarding climbing posture,
climbing up and down, duration for climbing stairs
was given to each subject. The Quality Of Life is
assessed by solving SF-36 v2 questionnaire; which has
36 questions. The total score of SF-36 v2 is 12513. After
follow up period of 12 weeks the Quality Of Life is
reassessed by solving the same questionnaire by the
same subjects. This study shows the significant
difference between the pre and post values in both
physical and mental summary measure of SF-36 v2.

DISCUSSION
India being a developing country there are about
2.4 million victims of HIV infection. HIV infection is
progressive condition in which total cure of the
patients is not possible. HIV infection causes
immunocompression that primarily targets CD4 cells
which plays important role in immune function4. This
immune suppression makes HIV positive individuals
to land up with physical problems and disturbed
emotional, mental and social functioning4. Even though
lots of medical interventions such as Antiretroviral and
Highly active antiretroviral are consumed but still the
issues of quality of life of HIV positive individuals
remains unanswered 11. Exercise is effective mean of
maintaining and improving quality of life of HIV
positive individuals. There are studies done so far
emphasizing on the effects of exercises on particularly
aerobic exercise and progressive resisted training on
HIV positive patients. Not much has been talked of
the effect of moderate intensity aerobic exercise on
quality of life particularly in stage II of HIV. Stage II

CONCLUSION
Moderate intensity aerobic exercise given in the
form of stair climbing is effective in improving Quality
of life in HIV positive individuals.

Table 1: Standard deviations of Pretest and Posttest Values
N

Min.

Max.

Mean

StdDeviation

Pretest

30

7

93

71.3

19.769

Pretest %

30

5.60

74.40

57.04

15.808

Posttest

30

25

115

81.9

20.568

Posttest %

30

20

92.00

65.52

16.448

Table 2: Paired Differences
Paired differences
Mean

StdDeviation

10.600

6.311

T

Df

Sig.2-tailed

-9.199

29

P<0.01

Sig.

Table 3: Corelation between Pre-test and Post-test Values
N

Correlation

Pair 1

Pre and Post Value

30

.951

.000

Pair 2

Pre value % and post value %

30

.951

.000
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ABSTRACT
Objective: The objective is to study the effect of hip abductors and lateral rotators strengthening
exercises on improving the knee valgus alignment among adolescents.
Background: In accordance to the well known fact that knee dysfunction condition among growing
adolescents contributes to a wider segment of entire orthopedic practice, it is therefore essential to
aware of the effect of strengthening the hip muscles on correcting functional knee valgus problem.
So, we conducted this study to find out the effect of strengthening hip abductors and lateral rotators
exercises on functional knee valgus among healthy adolescents.
Subjects: 30 subjects (25 females and 5 males) aged between 18 to 20 years old.
Method: The subjects were assigned to hip abductor and lateral rotator strengthening exercises 3
times per week for 6 weeks. Knee valgus alignment was assessed at baseline and post-intervention.
Result: Paired t-test and Microsoft Excel 2010 were used for data analysis. The mean difference for
the pretest group is 161.071±5.106 while the posttest group is 166.867±5.106. There is a difference in
variance between pre and post intervention with a difference of 5.6977. Paired sample test value
shows a t value of -29.446119 and a p value of p<0.00001. The result is significant at p ? 0.01.
Conclusion and discussion: The hip abductors and lateral rotators strengthening exercises are effective
in reducing the dynamic knee valgus alignment among the adolescents.
Keywords: Knee Valgus, Hip Muscles, Strengthening Exercises, Knee Alignment

INTRODUCTION
Of all other joints in the human body, the knee joint
sustains the most frequent number of orthopaedic
injuries. 1,2 Adolescents are noted to be actively
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involving in sports and games over the last few
decades. Recent study shows that 40% of all paediatric
injuries are caused by sports activities which contribute
to about 4.4 million numbers of injuries every year.3
A retrospective study done by Sariff, Ramlan A. in
2009 found that about 58.8% of all musculoskeletal
injuries reported in Malaysia were sustained by
adolescent children aged less than 20 years and lower
extremities are mostly affected (63.1%), primarily the
knee joint (37.1%) and the major incidence occurs
during practice and game sessions.4
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In a previous retrospective study, an individual’s
recollection of having had “childhood knock-knees or
bow-knees” was related with a 5-fold rise in the risk
of knee osteoarthritis development in future.5 The
continuous involvement of the adolescent children in
recreational or amateur sports with presenting knee
mal-alignment will further increase the risk of various
knee pathologies in future.

pathological implications are becoming more evident.
Knee valgus is associated with muscle weakness in
adolescents and is an early risk factor of knee disease
development in future. Hence, study discussing the
effect of strengthening hip muscles turn out to be very
helpful on correcting knee valgus alignment.

Awareness of the structural and muscular
consequences of postural faults re-inforces the belief
that beginning in childhood, all individuals should be
monitored on a yearly basis to assess acquired skeletal
mal-alignment and monitor structural deviations.
According to the outcome of examination, therapist
can suggest exercise programs and postural training.6

Null hypothesis: Hip abductors and lateral rotators
strengthening exercises may not have a significant
difference on knee valgus alignment among
adolescents.

BACKGROUND OF STUDY
There are many longitudinal studies provide ample
amount of evidence that knee injury is as-sociated with
hip muscle weakness.7,8 Willson et al9, studying singleleg squats in athletes, reported that reduced hip
external-rotation strength was correlated with
increased knee valgus. Ireland et al10 reported that
women with patellofemoral pain had reduced hipabduction and external-rotation strength. Niemuth et
al11 reported that runners with overuse injuries had
reduced hip-abduction strength compared with
uninjured limbs and with healthy subjects. The authors
postulated that inadequate hip strength might have
results to lower extremity injury and malalignment.6,10,11
In accordance to the well known fact that knee
dysfunction condition among growing adolescents
contributes to a wider segment of entire orthopaedic
practice, it is therefore essential to aware of the effect
of strengthening the hip muscles on correcting
functional knee valgus problem. However, there is no
such related study has been done to date. So, I would
like to conduct this study to find out the effect of
strengthening hip abductors and lateral rotators
exercises on functional knee valgus among healthy
adolescents.
STATEMENT OF THE PROBLEM
As the prevalence of knee valgus deformity
increases, its anatomical, physiological and
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HYPOTHESES

Alternate hypothesis: Hip abductors and lateral
rotators strengthening exercises may have a significant
difference on knee valgus alignment among
adolescents.
Review Of Literature
According to John H. Hollman et al1, during stepdown tasks, lateral rotation strength might have lesser
association with decreased knee valgus in females than
does gluteus maximus. Increased knee valgus might
be related with gluteus medius.
Christopher M. Powers et al2, stated that even
though excessive tibia and femur movement in the
transverse and frontal planes can influence
patellofemoral joint mechanics and PFP, existing
research suggests that such abnormalities are not a
universal finding in this population. Hence, treatments
aimed at controlling lower limb motion may be
warranted in a subpopulation of persons with PFP.
Khalil Khayambashi et al16, concluded that isolated
strengthening programme of hip external rotator and
abductor muscles were efficient in improving health
and pain status in women with patellofemoral pain
compared to a non exercise control group. Whenever
designing a rehabilitation program for females
suffering from patellofemoaral pain, consider
incorporate hip strengthening exercises.
According to Kyung Mi Park et al17, the rating of
movement quality during the forward step-down test
in asymptomatic women received good agreement
among researcher in predicting musculoskeletal
conditions.
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Last but not the least, Balsalobre-Fernández C et
al18 in his study of reliability and validity of HSCKinovea video motion analysis method for calculating
the jump height and flight time concluded that the
results showed a ideal correlation agreement (ICC=1,
p<0.0001). This clearly shows that the HSC-Kinovea
technology does not only require known experience
of application but also can be used to provide highly
reliable and valid flight time and vertical jump height
measurements as similar to a costly equipment.

METHODS AND PROCEDURES
Study design: One group pretest, posttest design
Sampling method: Simple random sampling
Study location: This study was conducted in
physiotherapy lab, Asia Metropolitan University at
Jalan Kemacahaya, Batu 9, Cheras.
Sample size: 30 subjects (25 females & 5 males)
Study sample: Adolescents aged 18 to 20
Duration of study: 4 Months
Inclusion Criteria
•

Individuals with normal BMI

•

Both genders (females & males)

•

Aged between 18-20 years

•

Has functional knee valgus

•

Capable to climb up & down a flight of stairs
without assistive devices

Exclusion Criteria
•

Has any orthopedic, neurology, or any other
pathology that impaired motor function.

•

Has antalgic gait.
DATA SELECTION AND STUDY
METHODOLOGY

A single-leg step-down was performed on
randomly picked students aged 18-20 years from a
college to assess for eligibility. Potential participants
were evaluated for specific inclusion/inclusion
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criteria. 30 eligible subjects were recruited on the basis
of random sampling for the study.
Three dimensional (3D) frontal plane projection of
knee valgus alignment was measured during a singleleg step-down test performed from a 15cm step using
Kinovea 0.8.15 Video Motion Analysis Software on the
selected subjects prior to intervention. Average frontal
knee plane angles during the stance phase of step
descent were analyzed for data analysis. A digital
video camera was placed 3m anterior to the subject, at
the subject’s knee height and aligned perpendicular
to the frontal plane projection angle of knee.
The frontal-plane projection angle of knee valgus/
varus was defined by the angle formed from a linear
line that joins the ASIS with the midpoint of the
tibiofemoral joint and a second line connecting the
midpoint of the tibiofemoral joint and the talocrural
joint. 2cm diameter markers were placed on subjects’
ASISs bilaterally in order to facilitate digitization of
bony landmarks with the motion-analysis software.
We analyzed joint alignments at 2 distinct points
during the task. First, we measured static alignment
in double-limb stance to provide an estimate of
baseline knee alignments (figure 1). Next, when the
frontal-plane knee angle was maximally departed from
the baseline position, we measured knee valgus during
the eccentric phase of the step-down (figure 2).
The subjects were assigned to hip abductor and
lateral rotator strengthening exercises 3 times per week
for 6 weeks. Knee valgus alignment was assessed at
baseline and post-intervention. Prior to participation,
all the subjects were provided written informed
consent. The subjects were educated regarding their
condition and the intended treatment approach and
realistic goal setting were discussed.
Each session con-sisted of warm-up segment for 5
minutes (brisk walking), 20 minutes of hipstrengthening exer-cises, and cool-down segment for
5 minutes (brisk walking). All strengthening exercises
were completed unilaterally. Strengthening exercises
were progressed according to FITT principle at 2-week
intervals (table 1). Subjects were given strengthening
exercises according to the muscle group and type of
exercises (table 2). After successful completion of 6
weeks intervention, three dimensional frontal plane
projection of knee valgus alignment was calculated
again for post-test analysis.
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Method of measuring the 3-D frontal plane projection of knee valgus alignment

Fig. 1. Static phase

Fig. 2. Eccentric phase

Table 1: Strength training protocol according to FITT principle
FREQUENCY

3 days/week for(1-2weeks)

3 days/week for(3-4weeks)

50% of 1 RM

75% of 1 RM

TIME

3 sets of 10 repetitions each set

3 sets of 10 repetitions each set

TYPE

Isometric

Concentric-using theraband

INTENSITY

3 days/week for(5-6weeks)
100% of 1 RM
3 sets of 10 repetitions each set
Eccentric-using theraband

Table 2: Strengthening exercise procedures for hip abductors and lateral rotators
Muscles
Hip abductors
Hip external rotators

Isometric Exercise
(1-2 Weeks)

Concenctric Exercise
(3-4weeks)

Eccentric Exercise
(5-6 Weeks)

Stand against wall and try
to abduct leg against wall.

Abduct the leg away in
standing using theraband.

Using theraband, maintain
the abducted leg in position.

Stand against wall and try to
rotate leg externally.

Externally rotate the leg in
sitting using theraband.

Using theraband, maintain the
externally rotated leg in position.

Interpretation

Analysis of Data
Statistical analysis
Paired t-test was used to compare the results of pre
and post intervention of the hip abductors and lateral
rotators strengthening exercises on knee valgus
alignment using Microsoft Excel 2010.
Data analysis for pretest intervention

Graph 1: Pretest
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Graph 1 shows the data analysis for pretest group.
The graph shows a normal distribution. The mean
value is 161.071with the standard deviation of 5.106.
Data analysis for posttest intervention

hypothesis is accepted. This shows a high significant
difference between pre and post intervention group.
Thus, we conclude that hip abductors and lateral
rotators strengthening exercises are effective in
reducing the dynamic knee valgus alignment among
the adolescents.
DISCUSSION AND CONCLUSION
Discussion
The primary finding was to study the effectiveness
of strengthening hip abductors and lateral rotators in
improving the knee valgus alignment among
adolescents. Alternate hypothesis was accepted which
shows that there is a significant result in this study
with a P< 0.01(0.00). Results showed the subjects had
noteworthy improvement in knee valgus range of
motion in pre and post intervention.

Graph 2: Posttest

Interpretation
Graph 2 shows the data analysis for posttest group.
The graph shows a normal distribution. The mean
value is 166.667 with the standard deviation of 5.106.
Data analysis for pre and post intervention
PRE-TEST
Mean
Variance
Standard deviation
Observations
Pearson Correlation

POST-TEST

161.071

166.867

18.64482759

12.94712644

5.106

5.106

30

30

0.979644378

Hypothesized Mean Difference

0

Df

29

t Stat

-29.44611903

P(T<=t) two-tail

0.00

t Critical two-tail

2.045229642

Table 3: Data analysis of pre and post intervention
group
Interpretation
Table 3 shows the data analysis for pre and post
intervention group. The mean difference for the pretest
group is 161.071±5.106 while the posttest group is
166.867±5.106. There is a difference in variance of
5.6977 between pre and post intervention. On the other
hand, the Pearson correlation shows the value of
0.979644378 (close to the value of 1). Paired sample
test value shows a t value of -29.446119 and a p value
<0.00001. The result is significant at p d” 0.01. Hence,
the null hypothesis is rejected and the alternate
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According to many related studies done before,
researchers found that increased knee valgus
alignment was associated with reduced hip lateral
rotation and abduction strength. Willson et al9 in his
study of single-leg squats among athletes, reported that
decreased strength of hip lateral rotation was related
with elevated knee valgus. On the other hand, Ireland
et al10 found that women with patellofemoral pain
syndrome had shared common medical history of
reduced hip abduction and lateral rotation strength
compared with age matched healthy subjects. Besides
that, Niemuth et al11 concluded that runners with
overuse injuries had reduced hip-abduction strength.
In spite of several limitations of the aforementioned
studies, these researchers collectively agreed that
lower extremity mal-alignments, especially the knee
valgus was correlated with hip muscle weakness.
According to Power et.al2, the kinematics of the
entire lower extremity has the potential to get affected
by excessive hip medial rotation and adduction during
weight bearing. Dynamic knock-knee happens because
of knee’s inferior rotational movement which makes
the shin bone to abduct from midline and the ankle to
pronate.
Till today, only researcher Mascal et al 13 have
studied the link between strength of hip musculature
and lower limb joint motion. According to his case
report, the subject who had been assessed in terms of
showed increased hip strength and kinematics (eg, less
hip adduction and medial rotation) which ranged from
32% to 56% during a step-down task following 14
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weeks of core muscles strengthening programmes.
Succeeding studies by Earl and Hoch, Boling et al, and
Tyler et al 19 collectively suggested that hip
strengthening exercise programs resulted in pain
reduction and improved functional outcomes among
women with patellofemoral pain syndrome. These
valuable data supported the speculation concerning
hip muscles weakness and altered kinematics of lower
extremity.

4.

5.

6.

CONCLUSION
In conclusion, we found that hip abductors and
lateral rotators strengthening exercises proved to be
effective in improving knee valgus alignment among
adolescents aged between 18 to 20 years.

7.

8.

Limitation of study
This study had several draw backs. Foremost
limitation was neither the therapist nor subjects was
not blinded. Secondly, only two types of hip muscle
groups were tested. Besides that, we had a relatively
small number of subjects in this study and the
intervention session was only for 6 six weeks.

9.
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ABSTRACT
Background: Supraspinatus tendinitis is the most common soft tissue injury of the shoulder which is
associated with long term consequences of stiffness impaired function of the shoulder. Early
appropriate management of supraspinatus tendinitis is necessary to prevent frozen shoulder or
impingement syndrome.
Purpose: The aim of the study is to evaluate the efficacy of Deep transvers friction massage as an
adjunct to conventional physiotherapy and eccentric exercise in supraspinatus tendinitis patients.
Method: Thirty patients (group1,n=15;group2,n=15) with the diagnosis of an supraspinatus tendinitis
of the shoulder were treated. Group 1 was instructed with MHP, ultrasound with eccentric exercise
at least 5 days a week for 15-20 min and group 2 received a prescription for 12 session of DTFM and
patient education in clinic for three times per week.
Result: Between groups pain score were reduced more in the intervention group(4.1 ±1.1)than
conventional group (1.9 ±0.9). Ranges of motion (flexion, abduction and internal rotation) improved
more in the intervention group (flexion 18±3.2; abduction 25.3±6.2; internal rotation 13.2±2.2) than
conventional group (flexion 8.2±1.5; abduction7.2±1.2; internal rotation 4.2±1.7). Functional disability
was reduced more in the intervention (32± 7.5) than conventional group (8.9±5.8).
Conclusion: Subjects in both groups experienced significant decrease in pain and increases in shoulder
function & ROM but there was significantly more improvement in the intervention group compared
to the conventional group.
Implications: The study findings provided beneficial evidence for DTFM in improving functional
and range of motion in supraspinatus tendinitis patients, so that future studies could compare DTFM
with other treatment methods for effective evidence-informed clinical decision making in management
of Supraspinatus tendinitis.
Keywords: Cyriax Physiotherapy, Manual Therapy, Physical Therapy, Exercise Therapy, Strengthening
Exercise, Tendinopathy,Soft Tissue Mobilization

INTRODUCTION
Supraspinatus tendinitis is an inflammation of the
tendon of the supraspinatus muscle. This problem is
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often seen in the general population and a
predisposing factor is resistive overuse 1,2 .
Supraspinatus is the most frequently involved
tendon2,3.
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The tendon of the supraspinatus commonly
impinges under the acromion as it passes between the
acromion and the humeral head. Supraspinatus is a
muscle stabilizes the shoulder, excoriates and helps
abduct (lift up sideways) the arm. Any friction between
the tendon and the acromion is normally reduced by
the subacromial bursa4.

Variables

Pain and dysfunction of the shoulder is common
causes of impaired quality of life in the general
population. Two per cent of the age group 42-46 years
report shoulder pain. Studies from primary care show
that 16% of the general population suffers with
shoulder pain. This rises to 21% in elderly hospital and
community populations. Supraspinatus tendinitis was
the most common cause of shoulder pain found in the
various studies5.

Outcome measures

The three Independent variables were deep
transverse friction massage, eccentric exercise and
conventional treatment for supraspinatus tendinitis
and the dependent variables were functional disability,
ranges of motion and pain.

Primary outcome measures were functional
disability (measured by shoulder pain and disability
index) and secondary outcome measure were pain and
range of motion (measured by numeric pain rating
scale and Goniometer).
Study Protocol

The supraspinatus is effective stabilizer of the
Gleno-humeral joint, because its rotatory component
is proportionally larger than that of the other rotator
cuff muscles. The supraspinatus has a large enough
moment arm (MA) that it is capable of independently
producing a full or nearly full range of Gleno-humeral
joint abduction while simultaneously stabilizing the
joint. Weakness of the supraspinatus muscle is rather
common and with age it is well documented. It can
result from denervation secondary to an entrapment
of the suprascapular nerve and inhibition of muscle
contraction caused by pain secondary to such disorders
as tendinitis6.

30 subjects of supraspinatus tendinitis were
selected according to inclusion criteria and allocated
into group A and group B. Group A were given
conventional physiotherapy and eccentric exercise and
group B were given conventional physiotherapy and
eccentric exercise with deep transverse friction
massage. Deep transverse friction massage were given
with the patient in sitting position with hand behind
back for 20 minutes 3 times per weeks for 4 weeks.
Index finger of the ipsilatral hand placed on the
tenoperiosteum junction reinforced by the middle
finger. Eccentric strengthening were given with the
patients sitting. In order to put high load on the deltoid
and supraspinatus muscles the patients performed the
eccentric exercise with the shoulder in 30 degrees of
horizontal abduction, with the thumb pointing
towards the ground (the ’empty can’ position) .The
patients were instructed to do the Exercise in three sets
of10 repetition per day for 5 times per weeks for 4
weeks was performed during each treatment with a 1
minute rest interval between each set. The ultrasound
mode (frequency_1 MHz, spatial-average intensity_1
W/cm2 , gel coupling).

METHOD

RESULTS

The sample consisted of 30 volunteers, both male
and female, with no history of musculoskeletal disease.
Their ages ranged from 45 to 60 years. Each volunteer
was randomly assigned in two independent groups: a
conventional treatment and eccentric exercise,
conventional treatment and eccentric exercise with
deep transverse friction massage.

Group A is the conventional treatment and
eccentric exercises and Group B is the conventional
treatment and eccentric exercises with deep transverse
friction massage. The analysis revealed that there was
statistically significant difference between pre and post
scores of AROM and functional disability and pain
score in all groups. Group B is showing more
improvement than group A at p value < 0.05.

Long term shoulder problems are more likely when
pain develops gradually or discomfort is recurrent
over a period of time. Chronic pain is often triggered
by prior injuries, especially if original injury was severe
or was not allowed to heal completely. Condition
involves in shoulder pain-poor posture, frozen
shoulder, rotator cuff disorder, shoulder instability,
acromioclavicular joint disorder and osteoarthritis5.

Participants
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The above graph shows pre test and post test scores
within and between group-A and B. Though there is
significant decreased of NPRS score in both the groups
.In the between group comparison, the NPRS score was
decreased significantly in group B compared to
group A.
DISCUSSION

Fig. 1. Comparison of active rom within and between groups

The above graph shows pre test and post test scores
within and between group-A and B. Though there is
significant increase of active ROM in both the groups
.In the between group comparison, there was
significant improvement of active flexion, abduction,
internal rotation of group B. Improvement of active
range of motion was more in group B compared to
group A.

This result of the study has shown that DTFM with
conventional physiotherapy & eccentric exercise is
statistically more significant than conventional
physiotherapy & eccentric exercise alone in reducing
pain and disability and improving range of motion.
Thereby my study is not supported the null hypothesis
& accepting the alternate hypothesis.
In the present study combined effect of deep
transverse friction massage & conventional
physiotherapy has shown a significant important on
pain in patient of supraspinatus tendinitis. The results
are in accordance with previous study done by Bang
et al, in which conventional physiotherapy and DTFM
was given to the patient and he concluded that manual
therapy group is better than the conventional
physiotherapy alone. They said that DTFM might
reduce pain by stimulating joint mechanoreceptor
activity, which in turn is thought to block aberrant
afferent pain signal and reduce the awareness of pain.
It also hypothesized that deep transverse friction
massage shortened collagenous tissue and improve
interstitial fluid content resulting in restoration of
movement7.

The above graph shows pre test and post test scores
within and between group-A and B. Though there was
significant decreased of total SPADI score in both the
groups .In the between group comparison, the SPADI
score were decreased more significantly in group B
compared to group A.

In this study the effect of eccentric exercises with
DTFM has been seen on pain and disability and there
was a significant improvement after 4 weeks of
treatment. The results are supported by study done
by Aimie et al who conducted a randomized pilot
clinical trial to compare the effectiveness of four
physical therapy intervention and he concluded that
DTFM in combination with an eccentric exercises
program may result in a greater decease in pain and
improved function8.

Fig: 3. Comparisons of nprs within and between group a and
group b

In the study DTFM resulted in pain reduction
through the pain gate control mechanism.The
physiological reasoning supports by a case study
conducted by Kachingwe et al, who apply DTFM to
the patients of supraspinatus tendinopathy and
concluded that DTFM resulted in pain reduction
through activation of mechanoreceptors inhibiting
nociceptive stimuli through the gate control
mechanism or through the facilitation of synovial fluid
nutrition8.

Fig. 2. Comparison of spadi within and between group a and g
roup b
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Efficacy of the ultrasound has been done for
reducing the pain and there was a significant
improvement of pain after treatment. The results are
supports with previous study done by Young et al,
studied the physiological effects of ultrasound. They
concluded that ultrasound therapy accelerate the
normal resolution of inflammation provided the
inflammatory stimulus is removed9.
The effect of deep friction massage has been done
for pain and inflammation there is significant
improvement after treatment. The findings supports
the previous study done by Hammer et al, have
reported that deep friction massage is beneficial in
management of shoulder and hip condition like
tendinitis; he said that there is clinical evidence for the
positive effects of deep friction massage10.
The present study DTFM enhances visco-elastic
property of the muscle which shows a significant
improvement on patients of supraspinatus tendinitis.
The results are supports with previous study done by
Gibbon et al, a concept of visco-elastic property in the
therapeutic effect of soft tissue massage. Deep friction
massages improve visco-elastic property of muscle and
in turn improve function and reduce pain. Thus can
be used in the conditions like tendinitis11.
The combined effect of deep transverse friction
massage & eccentric exercise improve the ROM at
shoulder joint after 4 weeks in supraspinatus
tendinitis. The results are supports with previous
study done by fritschy et al, deep friction massage
allows pressure to be applied to greater depth in
muscle and it has been advocated in the treatment of
muscle strain, tears, tendinitis, and Ligamentous
injuries. In addition to these hypoagesic effects, it can
further be speculated that the DTFM & eccentric
exercise used in this study resulted restoration of
normal glenohumeral arthrokinematic12.

range of motion. But there was more significant
difference in pain and disability reduction and
improvement in range of motion in intervention group.
It can be concluded that intervention group is more
effective than conventional group in reducing pain and
disability and improvement in range of motion in
patients with supraspinatus tendinitis.
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ABSTRACT
Background: The position of scapula is the key contributor to normal and abnormal scapular motion
and control. Scapular protraction will become abnormal when there is increased distance between
the inferior angle of scapula and the Spinous process of vertebra. Individuals with neck pain may
display altered postural behavior when treating a patient in OPD or Dental clinic.
Aim: To determine whether neck pain is associated with scapular position in dentists or not.
Methodology: A case control study with convenience sample was done with 30 subjects.
Subjects fulfilling the inclusion criteria were chosen for study. Each subject's Scapular protraction
measurements were taken with the participant standing with normal, relaxed posture. The
measurements were performed at 3 different positions (Resting, Hands on Hip , and 90o Glenohumeral Abduction with maximum internal rotation) . First the inferior angle of scapula was palpated
and marked then the lateral arm of vernier calliper was positioned at the corresponding spinous
process , and the measurement was recorded. All measurements were taken bilaterally. This procedure
was repeated three times and the average of the measurement was used for analysis.
Results: The results showed that there is a significant difference in scapular position in
Dentists with neck pain in all three position that is at rest , hands on hip, and 90o glenohumeral
abduction.
Conclusion: In the present study it was concluded that scapular position is altered in dentists
Who suffered from neck pain in all three positions that is at rest, hands on hips, and 90 degree
glenohumeral abduction.
Keywords: Neck Pain, Scapula Position, Altered Scapular Position, Dentists

INTRODUCTION
The position of scapula is the key contributor to
normal and abnormal scapular motion and control1.
Protraction and retraction of scapula on the thorax are
often described as translatory motions of the scapula

away or toward the vertebral coloumn, repectively 2.
Alterations that have been identified in dentists include
increased protraction3.Scapular protraction is an
abnormal position which has been defined as an
increased distance between the inferior angle of
scapula and the spinous process of corresponding
vertebra 4 .
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Work related to musculoskeletal disorders
(WRMSDs) are an important health problem in many
industrialized countries 5. Poor postural habits and
neck pain are increasingly common among individuals
who work with wrong posture (forward head posture
and arm abducted), this is very common especially in
dentists 6.
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Neck pain from poor posture can be explained in
an upright position as the head is supported by the
spinal vertebra 7.
There is a significant positive association between
prolonged static posture at work and neck pain ,
implying that there is an increased risk of neck pain
for people who are working almost all day in a static
awkward posture8.
METHODOLOGY
Type of study

:

case control study

Sampling size

:

30 participants

Sampling technique :

convenience sampling

Source of data

Dentists working in Krishna
Dental College OPD/
Private Clinics

:

Inclusion Criteria

•

Group A (study subjects = 15) consists of Dentists
with neck pain.

•

Group B (control subjects= 15) consists of Dentists
without neck pain.

Variables
Dependent variable
Protraction of scapula.
Independent variable
VAS
INSTRUMENTATION
Instruments and tools used
1. Vernier calliper
2. Marker
3. Goniometer
PROCEDURE

Study group
1. Dentists with neck pain.
2. Dentists working more than 8 hours.
3. Age group- 20-35 years
Inclusion Criteria
Control group
1. Dentists without neck pain.
2. Dentists working more than 8 hours.
3. Age group 20 – 35 years.
Exclusion crieteria for both study and control group
1. Any recent surgery of back and neck.
2. Any neurological dysfunction.
3. Any pain or muscular disorder.
4. Any psychological dysfunctionMethod of selecting
and assigning to groups:
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30 Dentists both male and female of age group
between 20 - 35 years took part in the study were
allotted in two groups:

255

The ethical clearance was obtained from the ethical
committee of Banarsidas Chandiwala
Institute of Physiotherapy. Subjects who fulfilled
the inclusion criteria were taken up for the study. An
informed consent was obtained from the subjects prior
to the study.
Initially before measuring the scapular position, a
brief physical assessment was done which included
demographic data and assessment of neck pain by
using VAS. The no of hours each individual works in
a day will also be taken into consideration. Two groups
included in the study :
Study Group: Neck pain
Control Group: Without Neck pain
Measurement 0f Sacpular Protraction
Scapular protraction measurements were taken
with the participant standing with normal relaxed
posture. The measurements were performed at three
different positions:
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After using descriptive statistics mean value,
standard deviation, confidence interval, t value and p
value was obtained.

1. At rest.
2. Hands on hip.
3. 90 o Glenohumeral abduction with internal
rotation.
First the inferior angle of scapula was palpated and
marked then the subject was asked to stand in relaxed
manner with arms by the side of the body. This was
considered as position of rest. The distance from the
inferior angle of corresponding spinous process was
taken. Right and left side measurements were
recorded. The measurements were done three times.
Average of the three readings was considered as final
reading. The same procedure was repeated for second
position hands on hip and third position 90o
abduction.
Data Analysis
Statistical Method
Descriptive statistical analysis has been carried out
in the present study. Measurement of scapular position
was taken at three different positions that is at rest,
hands on hip, and 90 degree glenohumeral abduction
with maximal internal rotation. Mean of right and left
side were compared within the study and control
group,and after that mean difference of the study and
control group was compared.

Statistical Test
Independent t test was used to compare the mean
in terms of distance of right and left side in study and
control group, also test was used to compare the mean
difference of scapular position at three different
position between study group and control group.
RESULT
The total number of subjects who were included in
the study was 30 of which 15 subjects in study group
and 15 in control group.
The minimum age was 20 and maximum was 35
with mean of 24.66(0.61). Also minimum working
hours was 8 and maximum was 10 with mean of
9.53(0.51). And mean of working experience was
4.66(0.48).
Also minimum working hours was 8 and
maximum was 10 with mean of 9.53(0.51). And mean
of working experience was 4.66(0.48).
Table1: Gives details of gender distribution of the
study population including both study and control
group.Which shows there are 8 females and 7 males
who were having neck pain and 7 females and 8 males
who were not having neck pain.

Table1: Gender distribution between study population:
Group

Females

Males

Total

Cases

8(53.3%)

7(46.6%)

15

Control

7(46.6%)

8(53.3%)

15

Total

15(50%)

15(50%)

30

Table2: Gives details of homogeneity between study group and control group.
Table 2: Homogeneity between study group and control group:
N

Mean Age

Work Hour

Work Experience

p - val u e

Study Group

15

2 4 .3 3

9 .4

4 .9

<0.001

Control Group

15

2 4 .6 6

9 .5

4 .6

<0.001

Table3: Gives details of scapular position in individuals
without neck pain, At rest mean values of distance
between inferior angle of scapula and corresponding
spinous process shows 11.58(1.95) for right side and
11.48(1.89) for left side, similarly for second position
hands on hip mean value shows 12.41(2.07) for right
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side and 12.34(2.02) for left side and finally for 900
abduction the mean shows 13.36(1.98) for right side
and 13.22(1.96) for left side. Results showed that there
was no significant difference between right and left
side in all three positions.
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Table 3: Scapular position in individuals without neck pain
Position

Right Mean(SD)

Left Mean(SD)

t- value

p - val u e

11.5(1.95)

11.48(1.8)

2 .9 8

0 .0 0 0 1

12.34(2.02)

2 .9 8

0 .0 0 0 1

13.22(1.96)

2 .9 8

0 .0 0 0 1

At rest(cm)
Mean difference

0 .1 8

Handson hip(cm)

12.41(2.07)

Mean difference

.1 4

900abduction (cm)

13.26(1.98)

Mean difference

.1 4

The result shows there is no significant difference
between right and left side in all three positions.
Table4: Gives details of scapular position in
individuals with neck pain, At rest mean values of the
distance between the inferior angle of scapula and
corresponding spinous process shows 11.79(1.33) for
right side and 11.16(1.6) for left side, similarly for

second position hands on hip mean value shows
12.38(1.31) for right side and 12.54(1.50) for left side
and finally for 900 abduction the mean shows
13.11(1.40) for right side and 12.57(1.55) for left side.
Results showed there is a significant difference
between right and left side in all three positions.

Table 4: Scapular position in individuals with neck pain.
Position
At rest(cm)

Right Mean(SD)

Left Mean(SD)

t- value

p-value

11.79(1.33)

11.16(1.62)

2 .9 8

0 .0 1 0 3

12.54(1.50)

2 .9 8

0 .0 0 4 7

12.57(1.55)

2 .9 8

0 .0 0 6 8

Mean difference

1 .4 6

Hands on hip(cm)

12.78(1.31)

Mean difference

1 .4 5

900 abduction(cm)

13.11(1.40)

Mean difference

1 .4 7

The result shows there is a significant difference
between the right side and left side in all the three
positions.

significant difference of scapular position among
study and control group that is Dentists with neck
pain have altered scapular movement.

Table5: gives details of scapular position of study
and control group the results shows there is a
Table 5:Comparison between study and control group:
Position

Cases

Control

Mean(SD)

Mean(SD)

At rest(cm)

1 .4 6

.1 8

2 .9 9

Hands on hip(cm)

1 .3 0

.1 4

2 .9 9

.1 4

2 .9 9

900 abduction(cm) 1.47

t- value

The result shows that there is a significant difference of scapular position among study and control group.
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Graph 1: Comparison Between Study Group and
Control Group

decreased blood flow and oxygen to the soft tissues,
ultimately causing pain.
The altered scapular position could have probably
occurred due to working posture of dentists, as they
are used to work for long hours in static awkward
posture which include, forward head posture, and
protracted shoulder. Poor working posture may
further lead to imbalance of scapular muscle activity
especially excessive loading of scapular muscles.This
probably have then caused neck pain in dentists who
works in poor posture. This can be supported by a
systematic review done by Green B.N et al, who
observed that neck pain is associated with prolonged
static posture maintained by dentists while treating a
patient.

DISCUSSION
The present study assessed the scapular position
in dentists with and without neck pain in three
different positions. The vernier calliper was used to
assess the scapular position in dentists.
The result of the study showed that there is
significant difference of scapular position in computer
professionals in all three positions that is at rest , hands
on hip and 90 degree gleno humeral abduction with
internal rotation in dentists with neck pain as seen
.Which infers that the scapular kinematics is altered
in all three positions in dentists who works in abnormal
posture for long hours which causes neck pain.
The possible reason for this change can be explained
by the fact that neck pain from poor posture can be
explained as in an upright position the head is
supported by the spinal vertebrae. Once the head is
flexed forward, For instance while treating a patient
in clinic / OPD. The vertebrae do not support the
weight of the head as much. Muscles, tendons and
ligaments work harder to hold up the head. Over the
time the muscles and other soft tissues tighten due to
the excessive workload required to hold the head in
position. The anterior neck muscle become weak from
being stretched and neural structures are kept in less
than optimal positions. This chronic overload and
tightening of soft tissues may eventually result in
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Impaired alignment of scapula may be classified
as scapular downward rotation, depressed, elevated,
adducted, abducted, tilted, or winged scapula.
Scapular downward rotation is defined as the
downwardly rotated scapula with inferior border
being more medial than superior border; the shoulder
is lower and slopes downward at the acromial end.
Scapular downward rotation can contribute to
prolonged compressive loading of neck as a result of
the transfer of the weight of the upper extremities to
the cervical region through the attachments of the
cervicoscapular muscle (upper trapezius and levator
scapulae).Increased upper trapezius muscle length in
scapula downward rotation does not effectively
transfer the weight of an upper extremity load to the
sternoclavicular joint , and increased levator scapulae
muscle stiffness may contribute increased compressive
load and shear force on the cervical spine during active
neck movement. Repetitive and excessive stress in the
neck structures has the potential to cause cumulative
micro trauma to tissue in the cervical region which
lead to neck pain, and limited neck rotation range of
motion. Also it has been found that prolonged
exposure to stress can impair proprioception related
muscle function, which can further damage muscle
spindles. In this way, cervical compressive stress might
inhibit the proprioceptive muscular feedback system.
This increased joint position error has been in patients
with neck pain.
Our results showed a significant difference that is
more than 1.5 cm indicating change in scapular
position in dentists with neck pain this is similar to
observation made by Alexopoulos E. C, Tanagra D Et
al who observed that altered scapular alignment is
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proposed to be related to neck dysfunction and pain.
Aberrant activity within the three portions of the
trapezius muscles and associated changes in scapular
posture have been identified as potential contributing
factors.
However the limitation of the study was that hand
dominance was not included in the study.On the basis
of these findings it is shown that the scapular position
is altered in dentists with neck pain as compared to
those who are not having neck pain. However it has
not been established that whether neck pain leads to
altered scapular position or its altered scapular
position which is responsible for neck pain in dentists
CONTROL
The present study assessed the scapular position
in dentists with and without neck pain in three
different positions. The vernier calliper was used to
assess the scapular position in dentists.
The result of the study showed that there is
significant difference of scapular position in computer
professionals in all three positions that is at rest , hands
on hip and 90 degree gleno humeral abduction with
internal rotation in dentists with neck pain as seen
.Which infers that the scapular kinematics is altered
in all three positions in dentists who works in abnormal
posture for long hours which causes neck pain.
The possible reason for this change can be explained
by the fact that neck pain from poor posture can be
explained as in an upright position the head is
supported by the spinal vertebrae. Once the head is
flexed forward, For instance while treating a patient
in clinic / OPD. The vertebrae do not support the
weight of the head as much. Muscles, tendons and
ligaments work harder to hold up the head. Over the
time the muscles and other soft tissues tighten due to
the excessive workload required to hold the head in
position. The anterior neck muscle become weak from
being stretched and neural structures are kept in less
than optimal positions. This chronic overload and
tightening of soft tissues may eventually result in
decreased blood flow and oxygen to the soft tissues,
ultimately causing pain.
The altered scapular position could have probably
occurred due to working posture of dentists, as they
are used to work for long hours in static awkward
posture which include, forward head posture, and
protracted shoulder. Poor working posture may
further lead to imbalance of scapular muscle activity
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especially excessive loading of scapular muscles.This
probably have then caused neck pain in dentists who
works in poor posture. This can be supported by a
systematic review done by Green B.N et al, who
observed that neck pain is associated with prolonged
static posture maintained by dentists while treating a
patient.
Impaired alignment of scapula may be classified
as scapular downward rotation, depressed, elevated,
adducted, abducted, tilted, or winged scapula.
Scapular downward rotation is defined as the
downwardly rotated scapula with inferior border
being more medial than superior border; the shoulder
is lower and slopes downward at the acromial end.
Scapular downward rotation can contribute to
prolonged compressive loading of neck as a result of
the transfer of the weight of the upper extremities to
the cervical region through the attachments of the
cervicoscapular muscle (upper trapezius and levator
scapulae).Increased upper trapezius muscle length in
scapula downward rotation does not effectively
transfer the weight of an upper extremity load to the
sternoclavicular joint , and increased levator scapulae
muscle stiffness may contribute increased compressive
load and shear force on the cervical spine during active
neck movement. Repetitive and excessive stress in the
neck structures has the potential to cause cumulative
micro trauma to tissue in the cervical region which
lead to neck pain, and limited neck rotation range of
motion. Also it has been found that prolonged
exposure to stress can impair proprioception related
muscle function, which can further damage muscle
spindles. In this way, cervical compressive stress might
inhibit the proprioceptive muscular feedback system.
This increased joint position error has been in patients
with neck pain.
Our results showed a significant difference that is
more than 1.5 cm indicating change in scapular
position in dentists with neck pain this is similar to
observation made by Alexopoulos E. C, Tanagra D Et
al who observed that altered scapular alignment is
proposed to be related to neck dysfunction and pain.
Aberrant activity within the three portions of the
trapezius muscles and associated changes in scapular
posture have been identified as potential contributing
factors.
However the limitation of the study was that hand
dominance was not included in the study.On the basis
of these findings it is shown that the scapular position
is altered in dentists with neck pain as compared to
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those who are not having neck pain. However it has
not been established that whether neck pain leads to
altered scapular position or its altered scapular
position which is responsible for neck pain in dentists
CONCLUSION
In the present study, it was seen that scapular
position is altered in dentists who are suffering from
neck pain in all three position that is at rest, hands on
hip, and 9o degree abduction.
Clinical relevance
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1. It helped to derive the correlation between neck
pain and scapular movement.
2. It helped to provide ergonomic advice for
correction of posture.
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ABSTRACT
Background: Loss of selective motor output is a major component for impaired mobility, which has
been attributed to increased co-activation among individuals with supraspinal lesions. Increased coactivation of antagonist muscle contributes to the pathomechanics in the joint by weakening the
agonist muscle function. Transitional movements like sit to stand is a prerequisite for many functional
activity of daily living. Our main aim is to study and quantify co-activation across knee and ankle
during sit to stand which can be used as an outcome for therapeutic purposes.
Methodology: Six healthy young adults (age: 22.6 ± 2.4yrs) participated in the study. Participants
performed Sit to stand movement. Muscle activity from quadriceps, hamstring, tibialis anterior and
gastrocnemius were recorded by using EMG and simultaneous video was recorded to analyse the
quality of movement. The best three trials were taken to calculate co-activation index across knee
and ankle.
Results and observation: Co-activation index across knee was found to be 58.07±21.81% and that of
ankle was 29.24±2.85%. Constant firing was observed in tibialis anterior throughout the movement.
Maximum activity was seen in quadriceps during the descent phase of sit to stand.
Keywords: Electromyogram, Rehabilitation, Strategy for Achieving Movement, Transition Movement

INTRODUCTION
Impaired mobility is a critical determinant of
independence and is a major contributor to disability.
Skeletal muscle on the other hand is an actuator that
drives natural limb movements1. One of the common
and important strategy to control these voluntary
movement is by muscle co activation, which has been
studied under diverse condition like isometric
activities 2, standing 3, locomotion 4 etc. Muscle co
activation is explained as the simultaneous activation
of agonist and antagonist muscle groups around a
joint5. In view of controlling a movement, it has been
suggested that muscle co activation modulates the
impedance of a joint, by stabilizing the joint1. Increased
co activation is the ensuing response to the loss of
selectivity of motor output which is a major
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contributing factor of disordered gait in individuals
with supraspinal lesions including stroke and cerebral
palsy. Researchers have hypothesized several possible
reasons for the presence of increased co activation like
the pathologically disorganized central programs and
compensatory programming. This increased co
activation of the antagonistic muscles leads the
agonistic muscle to attains a disadvantage state
resulting in weakness of the muscle contributing to
the pathomechanics in the joint 6 Co activation of
antagonist muscles is frequently observed under
normal physiological conditions as their actions
oppose one another1.
Most recent literature has focused studying the
effect of co activation during gait or posture among
individuals with or without neuromuscular deficits.
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Functional activities like sit to stand is a prerequisite
for participation in many activities of daily living7. Sit
to stand training is one of the key focus of neurological
rehabilitation for integration into the community.
Under the assumption that increased metabolic energy
is warred without profit during increased co activation.
This increased co activation if quantified will serve as
an objective measurement which will aid in planning
of rehabilitation protocols and can be used as outcome
measure to check the selectivity of the muscle during
a functional activity like sit to stand. In experimental
conditions, co activation is most often estimated by
comparing the amplitude of the myoelectric activity
of muscles that generate opposite torques during a
task. Coactivation index based on amplitude of EMG
signals is been employed in the literature5.There is
dearth in literature on, co activation indices used for
measuring co activation during functional activity like
sit to stand and thus leading to the objective of our
study which is to quantify co-activation index during
sit to stand activity across knee and ankle muscles in
normal young individuals. The quantification of co
activation of muscles during sit to stand in normal
individuals will aid in comparison of co activation
above normal value in adults with neurologically
impairment. Hence can be used as an outcome for
therapeutic purposes
METHODOLOGY
Institutional ethical committee clearance was
obtained as a part of a larger study. Informed consent
was obtained from all the participants. Six normal
healthy individuals with mean age of 22.6 ± 2.4yrs
participated in the study. Participants with skin
infection, hypersensitivity of the skin, musculoskeletal
injury and/or neurological deficits were excluded
from the study.

for three trials as a part of familiarization. The side of
the leg for electrode placement was selected randomly.
For the electrode placement the participants were
asked to perform isometric contraction of quadriceps,
hamstrings, tibialis anterior, gastrocnemius muscles.
Pair of surface electrodes were placed were the
maximal muscle bulk was observed. The area of
electrode placement was exposed and placed in situ
with the help of adhesive tapes. Active and inactive
electrode was placed approximately at a distance of
one centimeter as explained by delsys. Ground
electrode was placed at a different site over the Upper
Limb. The electrodes were connected to the EMG
apparatus (RMS An ISO 9001:2000 company, Model:
RMS EMG EP MARK II). The EMG signals were
recorded as the participants performed sit to stand for
ten trials. Simultaneous video recording was
performed to obtain the sagittal plane movement
which was considered for performing the activity
analysis.
DATA ANALYSIS
Activity analysis
Sit to stand to sit was divided into phases as
explained by Schenkman M et al8. The video was
analyzed by two independent rater by using adobe
premiere pro software. Best three trails of the subjects
were taken into consideration. The phase of descent
was extracted from the video. The time of initiation of
descent which is explained as the time at which the
knee begins to flex was taken into consideration for
the calculation of co activation indices for knee and
ankle during the phase of descent. Figure 1 describes
the study of phase of descent.

Experimental set up
The study was conducted at the EMG unit, Dept of
Physiotherapy, SOAHS, Manipal University, Manipal,
Karnataka. Participants were asked to sit in the
standard wooden chair with hand across the shoulder
and knee maintained at 90 degree of flexion. A foot
platform was used for the adjustment of the knee to
90 degrees of flexion and the inter feet distance was
maintained at one foot. All participants were instructed
to maintain the foot placement and perform sit to stand
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Fig. 1
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The above Figure describes the initiation of the
phase of descent. The EMG signals obtained were used
for further analysis.
EMG analysis
The surface electrode was attached to the RMS
EMG EP MARK II. All EMG signals were passed
through preset filter settings. Noise was eliminated.
The EMG parameters were set with sensitivity: 100 μV,
Low pass filter setting: 200 Hz, Sweep speed: 50ms/
div, Gain: 500 μV. The phase of descent was identified
in the EMG using the time parameter which was
matched with the simultaneous video recording.
Calculation Co activation index
The peak to peak amplitude was frozen during the
phase of descent and the co activation index (CI) was
calculated for knee and ankle joint using the following
formula:
CI= [ EMG (Antagonist) / EMG (Agonist) ] × 100
Where,

EMG of the antagonistic muscle activity are the
lower electromyographic signal between two muscles
that generate opposite joint torques and The EMG of
agonitics muscle activity are the higher
electromyographic signal between two muscles that
generate opposite joint torques as stated in Ervilha UF
et al5.
RESULTS AND OBSERVATION
Table 1 depicts the co activation index of knee
during the phase of descent of sit to stand to sit. The
mean signifies the amount of antagonist contraction
in percent in relation with the agonist. There is about
58.07 ± 21.81% of muscle activity of hamstrings muscle
during the phase of initiation of the descent. Table 2
depicts the co activation index of ankle during the
phase of descent of sit to stand to sit. The mean signifies
the amount of antagonist contraction in percent in
relation with the agonist. There is about 29.24±2.85%
activity of gastrocnemius muscle during the phase of
initiation of the descent.

Table 1: Peak to peak amplitude of EMG signals in microvolts of quadriceps and hamstrings. Co activation index
of knee during the descent phase
Age(years)

Gender

Amp Quadriceps
(μV)

Amp Hamstrings
(μV)

CI (Knee) %

Mean ± SD
58.07±21.81

23

Female

980

570

58.16

20

Female

970

460

47.42

23

Male

420

156

37.14

22

Male

390

290

74.35

21

Male

540

500

92.59

27

Male

670

260

38.8

Table 2: Peak to peak amplitude of EMG signals in microvolts of tibialis anterior and gastrocnemius. Co activation
index of ankle during the descent phase
Age(years)

Gender

Amp Tibialis
Anterior (μV)

Amp Gastrocnemius
(μV)

CI (Ankle) %

Mean ± SD

23

Female

2450

710

28.97

29.24±2.85

20

Female

1910

490

25.65

23

Male

1560

490

31.41

22

Male

1300

420

32.3

21

Male

1350

420

31.11

27

Male

1190

310

26.05

It was observed that there was constant firing of
tibialis anterior throughout the activity. Maximum
recruitment occurs in the quadriceps during the phase
of control descent

50. priyadharshini G R--261--.pmd

263

Limitations
The study was conducted in normal individuals
and further investigation is required to be conducted
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on patients for definite conclusion. Sample in the
current study is small to be conclusive of the normative
value. The current study observed the phase of
initiation of descent of sit to stand activity. The
available EMG apparatus was not dynamic. Raw data
was used for analysis.

2.

3.

Future scope
A larger sample size is required for the estimation
of normative values of co activation during various
functional activities.. The need arises to study the entire
transitional activity of sit to stand. Use of dynamic
EMG apparatus for analyzing functional activities. Use
of normalized EMG signals to eliminate inter
participant differences .Other joints and muscle can
be studied for more conclusive results

4.
5.

6.
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ABSTRACT
Introduction: Devisingequipment for postural rehabilitation where the subjects can rehearse the
movements withminimal physiotherapist guidance is must.
Objectives: Determine the effectof "Trunk Dissociation Retrainer" (TDR) in improving balance and
gait in hemiplegia.
Method: In this single blinded randomised control trial,56subjects were equally allotted by Simple
random sampling into TDRGroup and Control group(CG). Berg balance scale(BBS) and Gait
velocity(GV) were usedas outcome measure.
Results: Both groups were homogeneous at baseline. TDR group showed statistically significant
improvement in the within group analysis for bothBBSand GV with p<0.001.CG showed statistically
significant improvement in the within group analysis for both BBS and GV p< 0.0001. TDR group
showed statistically significant improvement than the CG in GV withp<0.001 andBBS with p<0.007.
Conclusion: TDR is a betteralternative tool in improving balance and gait in hemiplegia as compared
to manual techniques.
Keywords: Trunk Dissociation Retrainer, Trunk Training,Gait, Balance, Hemiplegia

INTRODUCTION
Most literature concerning rehabilitationafter
stroke focuses on the motor recovery of upper and
lowerextremity.1The consequences of stroke have a
wide spectrum. Out of that, a majority of the survivors
from stroke have a combination ofsensory, motor,
cognitive and emotional impairmentsleading to
restrictions in their capacity to perform basicactivities
of daily living.2Most of the ADL are performed either
in sitting or standing. Sitting and standing involves
not only the ability to maintain a static posture, but
also the ability to move around and reach for a variety
of objectslocated both within and beyond arm’s
length.3For such functions to occur smoothly, both
trunk and limbs have to move in specific
pattern,compensating each other. Of all possible
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sensorimotorconsequences of stroke, impaired
postural controlprobably has the greatest impact on
ADL independence and quality of gait.4,5 Postural
control includes both static posture and dynamic
postural responses like trunk-limb coordination,
anticipatory trunk muscle recruitment before limb
movement, reciprocal inhibition, trunk dissociation
etc. That’s why among many biological andfunctional
characteristics, postural control is the bestpredictor of
achieving independent 6 and showsthe highest
correlation with person-perceiveddisability after
discharge from rehabilitation.7 Loss ofpostural control
has been recognised as a major healthproblem in
individuals with stroke resulting in a highincidence
of falls both during rehabilitation and
thereafter,particularly in those patients with both
motor and sensorydeficits.8 There was a significant
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correlation between abnormal movement patterns of
trunk in stroke patients and the level of upper limb
motor impairment. As specificity of exercise plays a
vital role in the prognosis of the stroke
patients,9adaptation of body or posture which precedes
movement which allows for smooth, economical
movement should be trained.10 These postural set are
position or posture of symmetry or alignment of keypoints from which a normal person evolves a
movement or sequences of selective movements. Berta
Bobath proposed the manual training for trunk
dissociation in 1990, which concentrates mainly on
specific trunk patterns along with limb movements.
Manual trunk training is provided by therapist
positioned either to control the trunk or to control the
distal limb movement. The major flaws of this
procedure are that, it is a time consuming process and
involves constant manual effort by the physiotherapist.
So, there is a strong need for devising new equipments
which can reduce the human effort involved in trunk
training following hemiplegia. To our knowledge there
is no equipment for training trunk dissociation so
effectively like manual training.”Trunk Dissociation
Retrainer” isequipment designed by us, for training
the trunk movements following hemiplegia. In this
study an earnest effort has been taken to find out the
effectiveness of “Trunk Dissociation Retrainer” in
improving balance and gait in hemiplegic subjects.
METHODOLOGY
Subjects
56 hemiplegic subjects from two different
rehabilitation centres from Chennai were randomised
into two groups, namely TDR group and Control
Group with 28 subjects in each group, using Simple
random sampling. All the subjects signed an informed
consent form before participation. Study was approved
by the institutional ethical committee.The subjects
were included in the study if they fulfil the following
criterias. Both Male and female subjects with history
of stroke before 15 days, in age group of 40 to 75 with
demographic details as shown in table 1.
Subjects who scored minimum 6 in static sitting
balance rating using Trunk impairment scale were
selected. Subjects who had impaired comprehension,
perceptual deficits that may interfere with the study
and previous history of stroke, double hemiplegia or
any other coexisting neurological and orthopaedic
disorders were excluded from the study.
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Table 1: Demographic detail of the subjects
TDR Group
(mean ± SD)
Age (years)
Time since stroke (months)

Control Group
(mean ± SD)

56.5±4.53

54.87± 5.2

3.8± 1.2

3.5± 1.7

Gender (N)MaleFemale

208

1810

Hemiplegic side (N)RightLeft

1414

1612

Interventions
Trunk Dissociation retrainer Group
The subjects in TDR Group received conventional
stoke rehabilitation programme and additional TDR
training programme. TDR consists of two units namely
the wheel unit and the patient unit. The wheel unit
consists of a metal upright rod fixed to a central pivot
axis with equal halvesabove and below. On upper end
of the upright rod there is a curved rod simulating a
steering, for the upper limb to hold. Straps were
usedwhenever there was difficulty in gripping with
affected hand. The lower end of the upright rod
consists of horizontal rests, on either side of the rod
for incorporation the feet which is held in place by
buckled footwear. The patient unit consists of an
adjustable seat in front of the wheel unit for the patient
to sit. The seat’s height can be adjusted depending on
the patient’s height and it does not have a back rest.
The distance between the patient unit and the wheel
unit can be adjusted depending upon the patient’s
height and comfort. The central pivot axis of the wheel
unit was fixed so that it corresponds to the umbilical
level of the subject. After making sure that the patient
is comfortably seated, the therapist explained the
concept of the TDR and then the subjects perform the
movement with the physiotherapist’s guidance. Two
different movements were trained. The first set was
donetowards the affected as well as the unaffected side,
parallel to the frontal plane. When the upper end of
the upright rod moved to affected side the lower limb
moves to the opposite side simulating in normal
postural adjustment pattern. The second set was done
moving to front and back parallel to the sagittal plane.
When the upper end of the upright rod moved
anteriorly the lower limb moves posteriorly. The
subjects trained in TDR for 30 minutes with 5 minutes
of exercises and 5 minutes of rest for three sets. The
subjects also received conventional exercises in the
form of Voluntary control training for the affected
extremities 11 and strengthening exercises 12for 15
minutes, Static and dynamic balance training13 for 10
minutes, Hand function training with task oriented
approach for 15 minutes, Gait training14 for 10 minutes,
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trunk activities like reaching to anterior aspect and
lateral direction clasping the hands from a seated
posture15 for 10 minutes. Total duration of exercises
for TDR group was 90 minutes a day, 3 days in a week
for 4 weeks.
Control Group:
The subjects in this group received conventional
exercises as mentioned in the TRD group for 60
minutes and received manual trunk dissociation
training for 30 minutes. Total duration of exercises for
Control Group was90 minutes, 3 days in a week for 4
weeks.
Outcome measures:
All the subjects underwent baseline analysis before
the subjects were assigned to the groups and Post
analysis was done at the end of last treatment session.
Berg balance scale was used to assess the outcome of
balance16 andgait velocity over a distance of 10 meters
out of given 14 meters was measured to gauge the gait
performance17. A physiotherapist, who was blinded
about the study, was used to evaluate the outcome
measures before and after the intervention.

RESULTS
There were no dropouts in the study as shown in
fig.1. The mean performance of the groups at the
baseline in BBS was 22.07±2.36 and 21.35±2.30 for TDR
and control group respectively.Between group
analysis of the pre-test value was done using MannWhitney Test. The groups were homogenous at the
base line value with p value = 0.307. Both groups
showed statistically significant improvement in the
within group analysis done using Wilcoxon Signed
Rank Test with p value <0.001 for both the groups.
The mean performance of the groups, at the end of
four weeks of intervention for BBS was34.78±2.26for
TDR group and 30.5±3.715 for control group. Between
group analyses of the post-test value revealed that TDR
group showed a statistically significant improvement
than the control group with p value < 0.007. The mean
performance of the groups at the baseline in GV was
0.277±0.037and 0.262±0.035 for TDR and control group
respectively. Between group analysis of the pre-test
value was done using independent t test. The groups
were homogenous at the base line value with p value
= 0.307. Both groups showed statistically significant
improvement in the within group analysis done using
paired t test with p value <0.001 for both the groups.
The mean performance of the groups, at the end of
four weeks of intervention for GV was 0.410±0.049for
TDR group and 0.328±0.0413 for control group.
Between group analysis of the post-test value revealed
that TDR group showed a statistically significant
improvement than the control group with p value <
0.001.
DISCUSSION

Fig. 1. Study flow chart
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The trunk dissociation is very important
component for most of the functional activities.Trunk
dissociation is the act of upper and lower half of the
bodies compensating equally with each other, there
by bringing the line of gravity as close to the body as
possible and also keeping the centre of gravity as low
as possible. In 1984, Friedli WGstudied postural
adjustments associated with rapid voluntary limb
movements and concluded thattrunk muscles activity
began much prior to activity in the limb muscles and
demonstrated a distal to proximal order of activation.17
He also considered muscles of lower limb as part of
postural muscles and are recruited prior to upper
extremity movement in an anticipatory
fashion.ChariVR,in 1986, studied the lower limb
influence on trunk control on sitting while reaching
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forwards and reported that lower limbs contribute to
trunk control when a person reaches forwards.18 SonK,
in 2001, stated that to maintain posture there is a
significant activation of trunk, hip, knee, ankle joints
in a seated position in normal subjects.19Crosbie J,in
1995, found that, during rapid arm movement in
normal subjects towards the targets located beyond
the arm’s length, weight bearing was greater on the
foot ipsilateral to the direction of the movement.20Dean
C, in 1999, studied the activity of trunk and limb
muscles during reaching and found out that
electromyography data demonstrated that the lower
limbs actively contribute to reaching tasks.21In this
study effort is being taken to prove that training trunk
dissociation using a new device named Trunk
Dissociation Retrainer has multidimensional benefits.
This equipment is first of its kind and can add on to
the strengths of physiotherapist. The subjects were able
to do the task in a self-passed speed and at the same
time were able to increase the speed of performance
in subsequent days. While using the TDR the number
of repetition of the given task was more compared to
the manual training. In our study all the subjects felt
safe and reported that they felt highly motivated on
using the equipment. Though a physiotherapist was
present supervising the treatment session, the subjects
did not required the physical support of the therapist
after the second sitting on an average. Future studies
can also concentrate on comparing the trunk
dissociation Retrainer’s effectiveness as compared to
physiotherapist guided trunk dissociation training
which is presently in use. The effect of TDR on other
aspects like, functional improvement, reaching tasks
and trunk performances are also of research interest
in future.
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ABSTRACT
Introduction: Quadriceps is one of the strongest muscle of the body that is required for knee mobility. Quadriceps
plays a crucial role in many daily activities such as walking, twisting, running, jumping, and controlling the
movement of knee. Since it’s a two joint muscle, they tend to become very to tight leading to imbalance, which
can give rise to a number of postural problems and common musculoskeletal disorder causing pain in the knee
joint. It could be acute, subacute and chronic in its clinical presentation. Hence strengthening of quadriceps
femoris is necessary.
Materials and Methods: a total of 90 participants within age of 21 to 29 years and BMI 19.9 to 24.9 having no
neurological, cardiopulmonary and musculoskeletal disease were selected. Results: of the total 90 subjects,
the mean age of the participants in group A 21.67±0.88 the mean age of participants in group B was 22.23±1.33
and the mean age of participants in the group C was 22.03±1.27. The result showed high significance in the
group B.
Conclusion: Study showed increase in the quadriceps muscle strength in group B.
KEY WORDS: Trainer, Elastic Band, Quadriceps femoris, Muscle strength, Musculoskeletal disorders.
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INTRODUCTION
The supporting structure of an organism is
formed by the skeleton [1]. The band or bundle
of fibrous tissue in a human or animal body is
the muscle. It has the ability to contract, which
produces movement and maintains the position
of parts of the body [2]. As the strong muscle,
tendons, ligaments, and bones decrease the risk
of injury, the body is able to respond to falls and
extra loads experienced by it [3].
The three general body types are:
Ectomorphic- thin body built; MesomorphicInt J Physiother Res 2015;3(3):1091-97.

ISSN 2321-1822

muscular or sturdy body built and endomorphicthis is the fat (heavy) body type [4].
BMI- body mass index is simple index of weight
for height that is commonly used to classify
underweight, overweight and obesity [5].Unit for
calculation is kg/m2.
Quadriceps muscle is in the anterior
compartment of thigh. The quadriceps are
powerful extensors of the knee joint [6]. They
are crucial in squatting, running, jumping and
walking.
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The ability of muscle or a person to produce or
resist a physical force is called as strength [7].
It is a force or moment produced by single
maximum voluntary isometric contractions [8].
The greatest measurable force that can be
exerted by a muscle or muscle group to
overcome resistance during a single maximal
effort is the muscle strength [9].
The complex interaction of muscular, mechanical
and neural components makes the study of the
increase in muscle strength during growth and
maturation challenging [10].
The greatest amount of weight a muscle can
move through the available range of motion a
specific number of times is known as repetition
maximum [11].
A static form of exercise in which a muscle
contracts and produces force without an
appreciable change in the length of the muscle
and without visible joint motion is known as
isometric contraction. 60% to 80% of intensity
of muscle force for developing the capacity to
improve strength. An isometric contraction
should be held for 6 seconds and no more than
10seconds because muscle develops fatigue
develops rapidly [12].
Dynamometer is an instrument used to measure
force, strength or torque. Hand held dynamometer has several advantages including low
cost, can be used easily and acceptability is high
in clinical settings. HHDs measure strength in
kilograms, pounds or Newton’s. HHDs are
superior to MMT for detection of mild to
moderate changes in muscle strength [7].
Isotonic muscle contraction involve movement
under a constant load throughout the range of
motion [7].
THERABAND: is latex resistance band or tube
that is used for physical therapy and light
strength training exercises a long term exercise
plan. According to American physical therapy
association the resistance given by the
theraband has proved to increase strength
mobility and function [13].

increase muscle strength and decrease body fat
in a similar manner to free weight training
program [14].
Soccer trainer is a waist-attached soccer training
device that enables the player to practice soccer
hands-free without any partner. A sports ball is
held in a novel manner within a cradle having
multiple arms encircling the ball and attached
by Velcro® to a set of strips attached to a flexible
tether line fastened to a person’s waist. The ball
is to be kicked and it returns to the striker in
each cycle.
Hauter, U.S. Patent No. 5,443,576 described a
soccer training apparatus as a device having a
mesh soccer net sized for encapsulating a soccer
ball. A cord has a first end and a securing portion
is attached. The first end is attached to the mesh
soccer net. A waist belt has an inner lapped belt
end and an outer lapped belt end. An adjusting
lock holds the securing portion of the cord to
the inner lapped belt end leaving the mesh
soccer net carrying the soccer ball suspended
from the waist belt [15].

METERIALS AND METHODS

Institutional review board approval: the study
was approved by the institutional review board
and was conducted in conformity with the ethical
and humane principles of research.
Participants: A total of 90 subjects were
recruited from October 2014 to December 2014
from constituent colleges of KLE University in
KLE Campus, Belgaum. The inclusion criteria
were
1. Both male and female participants, 2.
Subjects willing to participate in the study,
3.Young healthy individuals between the age
group 21 to 29, 4. Subjects with BMI between
19.9 to 24.9. Exclusion criteria were previous and
recent traumatic injury to the knee, any recent
surgical interventions, Intra-articular steroid
injections to knee within 3 months and systemic
illness or neurological illness and the subjects
who agreed singed an informed consent form
Elastic resistance allows free range of motion, and their demographic data and medical history
allow variable speed of movement and allow were recorded.
progressive resistance. Studies on elastic Procedure: The participants were recruited from
resistance training have also shown that October to December 2014. The study was
programme using elastic tubing and elastic band conducted in Physiotherapy OPD, Dr. Prabhakar
Int J Physiother Res 2015;3(3):1091-97.
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Kore Hopspital and MRC and KLE University’s Table 1: Mean and SD of muscle strength scores at pre
intervention and post intervention in three groups
Institute Of Physiotherapy. A brief history was
( A, B, C).
taken about the neurological and musculoskeletal assessment as per inclusion criteria.
Pre intervention Post intervention
Difference
Group
The study protocol explained and a written
Means Std.Dev. Means Std.Dev. Means Std.Dev.
informed consent was obtained from all the
Group A 7.75
1.794
8.9
1.967 1.15
0.494
patients. All subjects were screened based on
Group B 7.883
1.72
9.417 1.717 1.533 0.524
the inclusion and exclusion criteria prior to their
Group C 7.917
1.439 8.967 1.474 1.05
0.331
enrolment into the study. Baseline values for all
Total
7.85
1.641 9.094 1.727 1.244 0.499
the outcome measures in all the patients were
noted prior to the beginning of the study.
Table 2: Comparison of three groups (A, B, C) with
Subjects were randomly selected for collection
Muscle strength scores at pre intervention and post
of data. Prior to strength assessment
intervention by one way ANOVA.
demographic data was noted , which included
age ,gender, weight, height, BMI. Height and
Source of Degrees of Sum of Mean sum
Variable
F-value P-value
variation freedom squares of squares
weight was measured with shoes removed,
height and weight were measured using metal
Between
2
0.47
0.2333
tape and weighing scale respectively.
groups
Pre
0.0848 0.9187
The healthy population were divided into 3 intervention Within
87
239.26 2.7501
groups
groups:
Total
89
239.73
Group A: Isometric exercises for quadriceps
Between
2
4.74
2.3694
+ Isotonic exercises for quadriceps
groups
Post
0.7907 0.4568
Group B: Isometric exercises for quadriceps intervention Within
87
260.71 2.9966
groups
+ Isotonic exercises for quadriceps + Theraband
Total
89
265.45
exercises for quadriceps
Between
2
3.91
1.9528
Group C: Isometric exercises for quadriceps
groups
+ Isotonic exercises for quadriceps + Soccer
Difference Within
9.3262 0.0002*
87
18.22 0.2094
trainer exercises for quadriceps.
groups
Total
89
22.12
Quadriceps strength was assessed using hand
held dynamometer using different positions- *p<0.05
sitting, standing.
Table 3: Pair wise comparison of three groups (A, B, C)
with Muscle strength scores at pre intervention and
post intervention by Tukeys multiple posthoc
procedures.

RESULTS AND TABLES

This study was done to estimate the increase in
Time
the strength of the quadriceps femoris muscle
using the theraband, soccer trainer, isometric
and isotonic exercises. The strength was
Pre intervention
measured using dynamometer. Out of 90
participants, the mean age of the participants
in group A 21.67±0.88 the mean age of participants in group B was 22.23±1.33 and the mean
age of participants in the group C was Post intervention
22.03±1.27. The gender distribution in each
group was such that was 7 male and 23 female
subjected in soccer trainer, the theraband group
Difference
included 18 female and 12 male participants
and control group there were 11 male and 19
female subjects.
*p<0.05
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ISSN 2321-1822

Groups

Group A

Group B

Group C

Mean

7.75

7.8833

7.9167

Group A

-

Group B

p=0.9481

-

Group C

p=0.9200

p=0.9968

-

Mean

8.9

9.4167

8.9667

Group A

-

Group B

p=0.4827

-

Group C

p=0.9879

p=0.5747

-

Mean

1.15

1.5333

1.05

Group A

-

Group B

p=0.0048*

-

Group C

p=0.6754

p=0.0004*

-

1093

Santosh Metgud, Pranata Dalal, Pavan Joshi. EFFECT OF SOCCER TRAINER AND ELASTIC BAND ON QUADRICEPS FEMORIS MUSCLE
STRENGTH IN YOUNG HEALTHY INDIVIDUALS- A RANDOMIZED CONTROLLED TRIAL.

Fig. 1: Comparison of three groups (A,B,C) with Muscle strength scores at Pre intervention and Post Intervention.
10.00

9.42

8.90
7.92

7.88

7.75

8.97

Mean value

8.00

6.00

4.00

2.00

0.00
Pre intervention

Post intervention

Group A

Group B

Group C

Table 4: Comparison of pre and post intervention with respect to Muscle strength scores in three groups (A, B, C)
by paired t test.
Groups

Group A

Group B

Group C

Intervention

Mean

Std.Dv.

Pre intervention

7.75

1.79

Post
intervention

8.9

1.97

Pre intervention

7.88

1.72

Post
intervention

9.42

1.72

Pre intervention

7.92

1.44

Post
intervention

8.97

1.47

Mean Diff.

SD Diff.

% of
change

Paired t

p-value

-1.15

0.49

-14.84

-12.7525

0.00001*

-1.53

0.52

-19.45

-16.0235

0.00001*

-1.05

0.33

-13.26

-17.3811

0.00001*

*p<0.05
Fig. 2: Comparison of Pre and Post intervention with respect to Muscle strength scores in three groups (A,B,C).
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DISCUSSION
The present study was conducted to compare
the effect of 3 weeks training program between
soccer trainer, theraband and isometric
exercises on quadriceps femoris muscle strength
training as to find out which of the three are
better method to improve strength.
The band or bundle of fibrous tissue in a human
or animal body is the muscle. It has the ability
to contract, which produces movement and
maintains the position of parts of the body [2].
The myofibril is composed of thick myofilaments
composed of protein myosin and thin filaments
composed of protein actin the interaction of these
two proteins is required for the muscle
contraction to occur. The type of muscle
contractions is isometric, isotonic and isokinetic
VMO stands vastus medialis oblique and is a
part of vastus medialis quadriceps muscle at the
front of the thigh. The specific role of VMO is to
stabilise the patella within the patella groove
when the knee is bent and straightened [16].
Till date the gold standard treatment for
strengthening of quadriceps femoris muscle
were combinations of exercises. Keeping this
into consideration all subjects in the present
study were given a common set of exercises for
a total of 15 sessions which were maintained
for a period of 3 weeks of intervention. Similar
results were obtained by Thomas Mohr, Barbara
Carlson, Cathy Sulentic in a study done on 17
healthy individuals to strengthen the quadriceps
femoris muscle for a period of 3 weeks including
15 sessions and was concluded that isometric
exercises showed significant increase in
strength as compared to high galvanic
stimulation [17]. A similar study was done by
Ray Marks showing the effect of isometric
exercises on quadriceps femoris muscle strength
training for osteoarthritis of knee which showed
improvement in the strength of quadriceps
femoris strength [18]. Another study was
performed G. Syme, P.Rowe, D. Martin on
disability in patients with chronic patellofemoral
pain syndrome where general strengthening of
quadriceps femoris muscle was done and
selective strengthening of VMO muscle was
done. Both the selective strengthening of VMO
and general strengthening of quadriceps led to
Int J Physiother Res 2015;3(3):1091-97.
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improvement in the strength of quadriceps
muscle however there was no statistically
significant difference between the selective and
the general groups [19].
According to WHO, body mass index (BMI) is
one of the best indicator and a screening tool
for obesity. In this study the individuals chosen
were between 18.5 – 24.9, as normal individuals
are taken. Similar study had been done by
Thomas Bohr, Cathy Sulentic on 17 healthy
individuals between age group 21 – 29 years, to
strengthen quadriceps femoris muscle and
resulted in the improvement of strength. 17
Another study on effect of high resistance
training on strength and cross sectional area on
the quadriceps femoris muscle strength was
done by A Young, Stokes on 17 young healthy
individuals that improved strength of quadriceps
femoris muscle. Similar study was done by Matt
Walsworth, Ion Schultz, Raquel, Stephen Allison
on 50 healthy individuals and showed
improvement in strength of quadriceps femoris
muscle [20].
In the present study, a hand held dynamometer
was used to measure the strength of the
quadriceps femoris muscle before and after the
intervention. The test retest reliability of
dynamometer was done by Richard Bohannon
and he concluded that it is a reliable tool to
measure the muscle strength [21]. A study done
to check the reliability of hand held dynamometer regarding muscle strength concluded that
it had excellent reliability [22].
In the present study a dynamic resistance
training in which a constant external load is
applied to the contracting muscle by means of
quadriceps table. The repetition maximum is
used as the basis of progression in the
resistance and McQueen protocol was followed.
A similar study was done on comparison of
elastic tubing and isotonic resistance by Colado
J et al. (2010) in this study resistance was offered
to two groups in control group free weights/
machine weights were used and theraband was
used in the other group [23]. It was concluded
in this study that weight machine/free weights
and theraband have equivalent improvement in
muscle strength in young healthy females.
In the present study, Isotonic exercises for the
quadriceps femoris muscle were performed.
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Isotonic exercises are known to increase the
strength muscle [24]. Another study was done
by Charu Eapenet all on the effect of eccentric
isotonic quadriceps muscle exercises on
patellofemoral pain syndrome which showed
improvement in the strength of the quadriceps
femoris muscle [25].
In the present study a blue colour theraband was
used which offered a resistance of 5.6 pounds
(2.54kgs) [26]. The subjects in the theraband
group showed improvement in the strength of
the quadriceps femoris muscle. The causes:
firstly, the elastic resistance provides continuous
tension to the muscle being trained. Secondly,
it also offers a linear variable resistance, this
means as the range of motion of the exercises
increases the resistance provided by the elastic
band increases as a result of this the number of
muscle fibres that are being used in exercising
the muscle increases. More are the muscle fibres
recruited, there is presumably more increase in
strength as adaptation occurs due to the training
program. A similar study was performed by
researchers that suggested that elastic
resistance provides more functional strength,
ability to change muscle emphasis and greater
power development [27].
In present study the subjects in the soccer
trainer was used to check the effects on the
strength of the quadriceps femoris muscle. Till
date there are no studies, where the effects of
the soccer trainer can be seen. In the present
study the soccer trainer exercise group showed
increase in strength. This can be attributed to
strengthening quadriceps femoris muscle that
would have improved strength. Isometric and
isotonic exercises for quadriceps femoris were
given along with soccer trainer. Hence increase
of quadriceps muscle strength may have been
seen.
According to the review of literature there were
no studies where all the three types of exercises
have been compared for increase in quadriceps
femoris strength. There is paucity in the
literature where a comparative study of soccer
trainer theraband and isometric and isotonic
exercises are done. In the present study when
pair wise comparison was done between the
groups there is improvement in strength in all
the three groups hence the three groups are
Int J Physiother Res 2015;3(3):1091-97.
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effective in improving strength, however the in
subjects with theraband group were shown to
be more effective in improvement of strength
than other two groups.
Limitations: In the present study the sample size
was small. Both males and females were taken
in the study; hence the mean of the strength
may vary due to gender.
Future scope: In the present study both males
and females had been taken, in the future this
study can be performed using a homogenous
group. Also studies can be performed on subjects
with conditions of the knee since in this study
normal healthy individuals were taken.

CONCLUSION
The study concluded that a 3 week exercise
program increased strength of quadriceps
femoris in all three groups however the
theraband exercises group showed more
improvement in the strength.
Conflicts of interest: None
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ABSTRACT
The importance of sugarcane as commercial crop has long been known thing. The present review through a light on
the genes with different functional properties and mechanism of action. The productivity and growth of sugarcane
both dependent on the genes. The high yield of sugar, amino acids, micro and macronutrient absorption in
sugarcane crop is systematically reviewed. Further, totally 13 genes have been characterized, SUC Gene Family,
SuSy, SAI, PPDK, CT Gene Family, CRT/DRE,COR15a, Mischanthus-specific PPDK,CDPK,TRICH Gene Family,
GL1, GL2, TTG1. Concluded that the functional genes are to taken into explanation along with field conditions,
such as area of growth, moisture, water facility and availability of sunlight, micro &macro nutrient accessibility,
use of pesticides and other physical and chemical parameters.
Keywords: Sugarcane, Genes, Physicochemical parameters.
_____________________________________________________________________________________________
INTRODUCTION
Saccharum is a complex genus characterized by high ploidy levels and composed of at least six distinct species – S.
officinarum, S. barberi, S. sinensi, S. spontaneum, S. robustum and S. edule (Daniels and Roach, 1987; GRIN, 2004;
Naidu and Sreenivasan, 1987). Described as an allopolyploid, modern cultivated sugarcane have approximately 80140 chromosomes with 8-18 copies of a basic set (i.e. x = 8 or x = 10 haploid chromosome number) (D'hont et al.,
1995; Ha et al., 1999; Ming et al., 2001).
Sugarcane described as an allopolyploid, modern cultivated sugarcane have approximately 80-140 chromosomes
with 8-18 copies of a basic set (i.e. x = 8 or x = 10 haploid chromosome number) (D'hont et al., 1995;Ha et al.,
1999; Ming et al., 2001).Sugarcane was vegetatively cultivated as noble canes (i.e. S.officinarum) until the end of
the 20th century when it succumbed to the devastating sereh disease which prompted plant breeders to hybridize it
with its wild relative, S. spontaneum. In a process termed as nobilization, the resulting hybrid progeny was
repeatedly backcrossed to S. officinarum to restore the high-sucrose producing plant types. S. officinarum, the noble
cane from Asia, is thought to comprise a large part of the cultivated sugarcane genome and confers the genes for
high sucrose content, low fiber, thick stalks, sparse pubescence, rare flowering and limited tillering (Ming et al.,
2001).
The wild relative, S. spontaneum, comprise about 10% of the cultivated sugarcane as evidenced from in situ
hybridization (D'hont et al., 1996) and is credited to impart the needed pest and disease resistance and abiotic stress
tolerance due to its wide Eco geographical adaptive distribution (Sreenivasan et al., 1987), there are no active base
broadening programs alongside cultivar development programs in most sugarcane breeding stations. This is
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compounded by the practice of sugarcane breeders to use the proven cross method of choosing parents. The proven
cross method has the bias of recurrently using, in high frequency, parents from good performing crosses. Such
concentrated use of a few parental clones each crossing season seems to contradict the base lengthening energies
(Heinz and Tew, 1987; Kimbeng et al., 2004). Untested crosses and new parents are relegated to exploratory
evaluation and are thus proportionally lesser.
SUC Gene Family
Sucrose (SUC) plays a central role in plant growth and development as it is a major product of photosynthesis and is
the major carbohydrate form used as energy source for growth or storage reserves. Sugarcane belongs to a group of
plants that are very productive in assimilating its food by efficiently utilizing the C4 mechanism of CO2 fixation
during photosynthesis (Grof, 2001).
SuSy
Sugarcane is unique because it stores its food not in the form of glucose but in the unstable form sucrose. Sucrose
Synthase (SuSy) plays a central role in carbohydrate metabolism in general, and sucrose accumulation in particular
in all plant species. It belongs to a family of invertases which are enzymes specialized in hydrolyzing sucrose into
glucose and fructose. 8 SuSy catalyzes the reversible cleavage of sucrose and UDP (Uracil diphosphate) to UDPglucose and fructose Schafer et al., 2004; Winter and Huber, 2000).
SAI
SAI (Soluble Acid Invertase) activity occurs mostly in the vacuoles of storage parenchyma cells, and a few in the
apoplastic cell wall space either as a soluble enzyme or bound to the cell wall fraction (Hawker et al., 1991). SAI
activity is regarded to have an inverse relationship with sucrose accumulation in sugarcane, that is, SUC
accumulation in the whole stalk and within individual sugarcane internodes was correlated with the down-regulation
of soluble acid invertase (Zhu et al., 1997).
PPDK
PPDK (Pyruvate orthophosphate dikinase) is an important rate-limiting enzyme in plant photosynthesis more
pronounced in C4 plants such as sugarcane than in C3 plants. The C4pathway consists of three key steps: the initial
fixation of CO2 in the mesophyll cell cytosol by phosphoenol pyruvate (PEP) carboxylase (PEPC) to form a C4 acid,
decarboxylation of a C4 acid in the bundle sheath cells to release CO2, and regeneration of the primary CO2 acceptor
PEP in the mesophyll cell chloroplasts by pyruvate orthophosphate dikinas (Hatch, 1987). Whereas PPDK and its
regulatory proteins are found in the chloroplast of C4 plants, PPDK is only present, and at low concentrations, in the
cytoplasm of C3 plants. Despite C3 PPDK being highly homologous to its C4 counterpart, C3 PPDK is not believed
to function in photosynthesis (Minorsky, 2002).
CT Gene Family
Among the cold tolerance genes used in this study were C-repeats/Dehydration Responsive Element (CRT/DRE),
COR15a, Mischantus-PPDK and Calcium-dependent proteinkinases (CDPK). Sugarcane is essentially a tropical
crop.
CRT/DRE
CRT (C-repeats), DRE (Dehydration Responsive Element) are cis-element found in the promoter regions of many
cold and dehydration genes. A family of transcription factors known as CBFs or DREB1 binds to this element and
activates transcription of the downstream cold and dehydration responsive genes (Liu et al., 1998; Stockinger et al.,
1997). Interestingly, the CBF/DREB1 genes are themselves induced by low temperatures. This induction is transient
and precedes that of the downstream genes with the CRT/DRE cis-element (Thomashow, 1999).
COR15a
Cold acclimation in plants is associated with the expression of COR (cold-regulated) genes. Artus et al. (1996),
working with COR15a, provided the first direct evidence for a cold induced gene having a role in freezing tolerance.
COR15a encodes a 15-kDa polypeptide that is targeted to the chloroplasts. Upon import into the organelle, COR15a
is processed to a 9.4-kDa polypeptide designated COR15 am. Artus et al., (1996) demonstrated that constitutive
expression of COR15a in non acclimated transgenic Arabidopsis thaliana plants increases the freezing tolerance of
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both chloroplasts frozen in-situ and isolated leaf protoplasts frozen in-vitro by 1 to 2°C over the temperature range
of -4 to -8 °C.
Mischanthus-specific PPDK
Owning the well-organized C4 photosynthetic pathway yet tolerant of cool temperature climates, Miscanthus
(Miscanthus x giganteus) is potentially an ideal energy crop and has found use as a bioenergy product in most of
Europe (Bioenergy Information Network, 1999). The rhizomatous perennial grass Miscanthus x giganteus is from
the same taxonomic group as sugarcane, sorghum (Sorghum bicolor), and maize (Zea mays) and uses the same C4
photosynthetic pathway (Naidu and Long, 2004). It was hypothesized that the low-temperature tolerance in
Mischantus x giganteus, in addition to high effectiveness in photosynthetic rate, resemble to its maintenance of high
levels of total soluble protein, particularly PPDK and12 Rubisco (Naidu et al., 2003). The gene sequence used here
is a Mischantus x giganteus-specific PPDK reported by Naidu et al., (2003).
CDPK
CDPK (calcium-dependent protein kinases) sequence used here are from a report using Saccharum officinarum EST
database (Casu et al., 2004). CDPK, a large superfamily of kinases are thought to function in signal transduction
pathways that utilize changes in cellular Ca++concentration to couple cellular responses to extracellular stimuli
(Harmon et al., 2001). CDPK phosphorylate and regulate the activity of PEP carboxylase, an enzyme important in
C4metabolism and is also involved in photosynthesis as well as stress like cold tolerance (Winter and Huber, 2000).
TRICH Gene Family
Phenotypic variability for pubescence (trichomes) among sugarcane clones range from no pubescence to very
pubescent. Sugarcane breeders do not pay much attention to phenotypic variability for hairiness during selection,
although pubescence has been implicated in insect resistance in other crops such as cotton and tomato (Kennedy,
2003; Lahtinen et al., 2004; Wright et al., 1999).
GL1
The glabrous1 mutant (gl1), which lacks trichomes on most surfaces, was used in early gene mapping studies
(Marks, 1997). The GL1 gene encodes a protein with two myb transcription factor repeats and a carboxy-terminal
domain of approximately 120 amino acids. 13 Myb are a large family of transcription factors encoding proteins that
are crucial to the control of proliferation and differentiation in a number of cell types.
GL2
In-situ hybridization analysis indicates that GL2 mRNA is expressed strongly in developing trichomes.
Immunolocalization of the GL2 protein and the analysis of plants containing a GL2 promoter GUS reporter gene
construct (GL2GUS) indicate a more complex pattern of expression. By genetic analysis, GL2 function downstream
of GL1, but GL1 does not control the non trichome expression pattern of GL2. Although the GL1 protein does not
regulate the early expression pattern of GL2, it or another myb protein could influence the expression of GL2 in
developing trichomes by binding to the myb binding site (Marks, 1997).
TTG1
It has been found that plants doubly heterozygous for both weak Transparent testaglabra1 (ttg1), along with gl1
mutant allele, have greater than normal numbers of clustered trichomes; that is, lateral inhibition appears to be
reduced (Marks, 1997). Larkin et al. (1994) found that plants heterozygous for TTG (TTG/ttg) and one or two copies
of the 35SGL1 construct have a greater number of leaf trichomes than plants that have one or two copies of 35
SGL1 in a homozygous TTG background.
CONCLUSION
The present study on the evaluation of functional genes in sugarcane had given enormous information of type of
gene function that governs the productivity, quality and yield of sugarcane varieties. Further, showed that the gene
function will alter in varied environmental conditions.
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