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Abstract

Aim: The purpose of this study was to assess the effectiveness of task-oriented circuit
class training on physical fitness of stroke survivors in the early stages of stroke
rehabilitation. Method: This study involved twenty (20) hemiparetic stroke survivors
with ten (10) participants each in the task-oriented circuit class training group (TCCTG)
and the non-circuit class training group (NCCTG). Participants in TCCTG underwent
supervised TCCT with duration of 80 minutes per session, three times per week for 8
weeks in addition to conventional physiotherapy. Assessments were done at baseline and
week 8 using resting heart rate (RHR), 5-minute heart rate recovery (5-min HRR), blood
pressure (BP), 6-minute walk test (6-MWT), 10-metre walk test (10-MWT) and
functional ambulatory category (FAC) score as outcome measures. Results: There were
significant reductions in RHR, 5-min HRR, SBP and DBP (p<0.05) with significant
increases in 6-MWT, 10-MWT and FAC score (p<0.05) within the TCCTG. However,
only the 6-MWT and 10-MWT showed significant differences (p=0.0432 and p=0.0121)
in the NCCTG. The means of RHR, 5-min HRR, SBP and DBP were significantly lower
in the TCCTG than the NCCTG (p<0.05). Also, at week 8, there were significant
increases in 6-MWT, 10-MWT and FAC score (p<0.05) in the TCCTG compared to the
NCCTG. Conclusion: Task-oriented circuit class training can improve both physical
fitness and functional capacity in stroke survivors in the early stages of stroke
rehabilitation.
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Introduction

Stroke is one of the major and leading causes of impairment, disability and handicap in
adults (Dean et al., 2000; Bonita et al., 2004; Dobkin, 2005). Following stroke, motor
deficits in the upper and lower extremities of the affected body side are the major
noticeable impairments with associated limitations and alterations in functional maobility
and task performance (Brazzelli et al., 2011; Danielsson et al., 2012). The primary
neurological impairments consequently cause deconditioning and predisposition to a
sedentary behavior and physical in activity which adversely impact performance of
activities of daily living (ADL), increased risk of falls, recurrent stroke and
cardiovascular diseases as well as reduced cardiovascular reserves (Da Cunha et al.,
2001; Billinger et al., 2014). Low levels of physical fitness have been reported in stroke
survivors (Ivey et al., 2005; Saunders et al., 2013; Billinger et al., 2014). Research reports
have demonstrated that cardio vascular fitness levels following stroke are only half of
age-matched healthy counterparts (Ivey et al., 2005; Patterson et al., 2007). Moreover, the
energy cost of ambulation is about twice the normative values of healthy controls
(Bellinger et al., 2014). In addition to high energy cost of ambulation, declines in muscle
strength and power (Saunders et al., 2008; Gerrits et al., 2009;Brazzelli et al., 2011) as
well as post-stroke fatigue (Duncan et al., 2012) further encourage sedentary lifestyle,
physical inactivity and decreased physical fitness. Generally, fitness training in stroke
survivors has received little attention, particularly soon after stroke (Saunders et al.,
2009).Although physical fitness decline with the associated post-stroke disabilities has
been well highlighted in literature, most stroke rehabilitations do not emphasize fitness
training (Saunders et al., 2009; Smith et al., 2012). However, improving fitness in stroke
survivors can reduce fatigue, fall rates and fractures, energy cost of ambulation and
functional limitations as well as improved functional independence and quality of life
(Saunders et al., 2013).Studies have employed either land-based and water-based
exercises of different techniques to improve cardiovascular fitness (Macko et al., 2001;
da Cunha et al., 2002; Katz-Leurer et al., 2003; Aidar et al., 2007; Lennon et al., 2008;
Toledano-Zarhi et al., 2011), muscular strength (Bale and Strand, 2008; Sims et al.,
2009), or both cardiovascular fitness and strength (Mead et al., 2007; Donaldson et al.,
2009; Cooke et al., 2010).Outcome measures such as blood pressure (BP), resting heart
rate (RHR) and heart rate recovery (HRR) (Da Cunha et al., 2002; Lennon et al., 2008;
Toledano-Zarhi et al., 2011) have been used to evaluate cardiovascular fitness. The six
(6)-minute walk test (6-MWT) and ten-metre walk test (10-MWT) have been employed
to assess the efficacies of walking capacity and walking speed respectively in mobility
studies (Olawale et al., 2011; Globas et al., 2012; Kang et al., 2012; van de Port et al.,
2012; Ada et al., 2013). Also, functional ambulatory category (FAC) score has been used
to assess functional capacity(Da Cunha et al., 2002; Pohl et al., 2002; Mead et al.,
2007).Despite these advances in rehabilitation, emerging evidence suggests that therapy
after stroke should focus on practice of functional tasks (van Peppen 2004; English and
Hillier, 2010; Teasell and Hussein, 2014). Task-specific training principle is practised in
mobility training and has been shown to improve ambulatory capacity (Ada et al., 2010;
Duncan et al., 2011; Langhammer and Stanghelle; 2011; Teasell and Hussein, 2014).
Task-specific training can be performed over-ground or organised into circuit
format(Carr and Shepherd, 1998;Teasell and Hussein, 2014).Task-oriented circuit class
training (TCCT) is a type of task-specific training that utilises active exercises and
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activities that are functionally task-specific (English and Hillier, 2010). In this model of
training, participants complete a series of workstations arranged in a circuit within a
group setting (English et al., 2007; Wevers et al., 2009). Although many of the activities
and exercises may be fitness-biased, the primary goal is to achieve repetitive practice of
task-specific training of everyday motor tasks (English and Hillier, 2010).The TCCT has
been investigated in many studies especially, to evaluate its effects on mobility or
ambulatory functions in stroke survivors compared with conventional therapy (Salbach et
al., 2004; Mudge et al., 2009; English and Hillier, 2010; Van de Port et al., 2012;
Frimpong et al., 2014). However, whether or not TCCT would improve physical fitness
of stroke survivors is unclear (English and Hillier, 2010) and has not been well studied. It
is not known whether TCCT can improve physical fitness and functional capacity in the
early stages of rehabilitation after stroke. Therefore, the primary aim of this study was to
investigate the effectiveness of task-oriented circuit class training on physical fitness of
stroke survivors in early stroke rehabilitation. The secondary aim was to evaluate the
effects of task-oriented circuit training on functional capacity of stroke survivors. We
hypothesised that task-oriented circuit class training would improve physical fitness and
functional capacity in the early phase of stroke rehabilitation.

Materials and Methods

Study Site and Participants

The study was conducted at the Physiotherapy Department of Korle Bu Teaching
Hospital, Accra, Ghana. This hospital is the largest referral hospital in Ghana with over
1600-bed capacity. The study recruited twenty (20) new hemiparetic stroke survivors
referred for physiotherapy. To participate in the study, patients had to meet the following
inclusion criteria: (1) first or second stroke resulting in right or left sided hemiparesis, (2)
muscle power of at least grade threeand (3) functional ambulatory category (FAC) score
of at least three. Patients were excluded from the study if they had (1) bilateral
hemiparesis (2) FAC score of less than grade three(3) muscle power of less than grade
three, (4) fracture in the lower limbs, (5) aphasia, (6) cardiac arrhythmias and any such
conditions for which exercises are contraindicated (Frimpong et al., 2014). The Ethical
and Protocol Review Committee (EPRC) of University of Ghana School of Allied Health
Sciences approved the study. All participants gave written informed consent after having
understood explanations of the study protocol and any potential risk that could be
encountered.

Procedure

The study participants were randomized into two groups: the task-oriented circuit class
training group (TCCTG) and non-circuit class training group (NCCTG) or control group.
Randomization was done using 20 cards bearing the names of the groups and
participants’ numbers. Thus, ten (10) participants were recruited into each group. Both
groups received treatments three times per week for eight (8) weeks.

The Task-Oriented Circuit Class Training Group (TCCTG)

The TCCT intervention began with familiarization sessions for participants to acquaint
themselves with the workstations in the circuit. Participants were introduced to and tested
on all the workstations in the circuit to estimate the level of capacities of each participant
in terms of sets, repetitions and times for the tasks and what they were supposed to do
during the training (Frimpong et al., 2014).
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The intervention for the TCCTG involved warm-ups, circuit class training and cool-
downs. The warm-up (5 minutes) involved passive and active range of motions of major
joints of the body. The cool-down sessions (5 minutes) involved passive stretching of
lower limbs and controlled breathing exercises. The circuit comprised ten (10)
workstations namely: over-ground walking, sit-to-stand, treadmill walking, push-ups,
squatting, straight leg raise (SLR), stairs walking (stairs ascents and descents), cycling,
backward walking and bridging exercises. The tasks at each workstation were performed
for 5 minutes. At least 20 repetitions of sit-to-stand, push-ups, squatting, straight leg raise
and bridging within 5 minutes were encouraged from the beginning of the training. A 2-
minute rest period was allowed between workstations. Therefore, the TCCT lasted for 80
minutes per session. The TCCT was performed three times per week for eight weeks.The
intensity of the TCCT was targeted between 10 (light) and 15 (hard or heavy) of the
Borg’s scale of rating of perceived exertion (RPE) (Borg, 1982). Participants progressed
through the study period by adjusting the duration, sets and repetitions of the
workstations in the circuit. Thus, participants performed the TCCT at light intensity at the
beginning and hard intensity towards the end of the study. The speed of the treadmill was
between 0.9- 3.0kilometres per hour (km/hr). Participants were encouraged to train as
hard as possible and were given verbal feedbacks for tasks improvements (Dean et al.,
2000). The same circuit was used throughout the study period; though parameters were
varied based on progress of participants and the order of performing tasks at the various
workstations was varied throughout the study period. In addition, the TCCTG received
the usual conventional physiotherapy as the NCCTG.

The Non-Circuit Class Training Group (NCCTG)

The NCCTG constituted the control group for the study. Participants in the group only
received the usual conventional therapy of passive and active exercises. Participants
performed upper limb strengthening exercises, walking re-education, as well as standing
and balance retraining carried out between parallel bars. Participants performed walking
re-education by starting in parallel bars and progressed to free over-ground walking with
or without walking aids.

Assessments on Outcome Measures

Both the TCCTG and NCCTG were evaluated at baseline and at the end of the training
(week 8).The outcome measures used were anthropometric parameters, heart rate
recovery (HRR), blood pressure (BP), 6-minute walk test (6-MWT), 10-metre walk test
(10-MWT) test and functional ambulatory category scores (FACS).

Anthropometric Parameters

Height (HT)was measured to the nearest metre with the participants shoeless using a
stadiometer (Seca, model 202, Germany). Weight (WT)was measured to the nearest
kilogram using a scale (Mettler, Model TE120 ME36400, Switzerland) with participants’
shoeless and wearing light clothing. Body mass index (BMI) was calculated from the
height and the weight (weight/square of height) for each participant.

Resting Heart Rate (RHR) and Heart rate recovery (HRR)

Resting heart rates (RHR) were measured at rest with an electronic monitor (Omron, UK)
before the 6-minute walk test. Heart rates were also measured five (5) minutes after
cessation of the walk test. This was done to assess whether heart rates of the participants
would recover five minutes after the walk test to their resting heart rates.

Blood Pressure (BP)



Journal of Exercise Science & Physiotherapy, Vol. 12, No. 2, 2016
ISSN: 0973-2020 (Print) ISSN: 2454-6089 (Online)

Blood pressure of participants was measured at baseline and at the end of the 8-week
training. Following 10 minutes of resting in seated position, blood pressure was measured
using an aneroid sphygmomanometer at the brachial artery with the arm supported at the
level of the heart. The blood pressure was recorded as a ratio of systolic blood pressure
(SBP) mmHg to diastolic blood pressure (DBP) mmHg.

The 6-Minute Walk Test (6-MWT)

The 6-minute walk test was the test done to assess the muscular endurances and walking
capacity of participants. Participants walked over a 40-metre walkway of the remedial
therapeutic gymnasium for 6 minutes. The total distance covered during the 6 minutes
was then calculated in metres. Prior to the test, subjects were told that they could rest but
that was allowed only at their request and it could be either sitting or standing and they
were again told they could walk with or without their walking aids (Lord and Rochester,
2005).

The 10-Metre Walk Test (10-MWT)

This test was done to assess the walking speed of participants over a ten-metre walkway.
A 14-meter walkway was marked on the floor of the gymnasium. This was done to
eliminate acceleration and deceleration during the test. Participants were told before the
test that they could walk with or without walking aid and they were required to walk at
their self-selected walking speeds (Dean, et al., 2000). A stop clock was used to record
the time taken by the subjects to cover the ten-metre distance over the 14-metre walk
way. The stop clock was started simultaneously with the initiation of movements by the
participants. The time used over the 10-metre walkway was then recorded in seconds.
Three recordings were made and the average time calculated.

The Functional Ambulatory Category (FAC)Scores

The functional ambulatory category scores were assessed while participants were walking
to evaluate the level of dependency of participants in performing functional activities.
FAC is a six-point hierarchical rating scale that reflects the assistance a person requires to
walk. This scale allows easy classification of patients in respect of their walking ability,
with maximum score signifying ability to ambulate independently on non-level surfaces
(Holden et al., 1984).

The data were analysed using the Statistical Package for Social Sciences (SPSS) version-
20. All data were presented as mean plus or minus standard deviation (mean + SD).
Paired and unpaired t- tests were used to find significant differences in the means of the
outcome measures: HT, WT, BMI, RHR, HRR, DBP, SBP, 6-mWT, 10-MWTand FAC
scores within and between the groups respectively. A p-value of less than 0.05 (p<0.05)
was considered significant.

Results

The study involved twenty (20) participants comprising twelve (12) males and eight (8)
females. The mean age of participants was (60.1 + 3.5) years. The mean time since stroke
was (5.4 + 1.1) weeks. Fourteen (14) and six (6) of the participants had ischaemic and
haemorrhagic strokes respectively. Thirteen (13) and seven (7) of the participants
presented with left and right hemiparesis respectively. Table 1 shows the demographic
and anthropometric parameters of the study participants.

Unpaired t-test analysis showed that the mean differences in age, height, weight and BMI
between the TCCTG and NCCTG were not significant (p>0.05).
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Table 1. Characteristics of study participants
Anthropometric Variables TCCTG (n=10) NCCTG (n=10) P -value

(Mean = SD) (Mean = SD)
Age (yrs) 59.1+ 4.0 61.0+2.7 0.2347
Height (m) 1.6+0.1 1.6+0.2 0.3871
Weight (kg) 69.2 +6.1 67.8+7.3 0.6474
BMI (kg/m?) 28.3+4.3 26.0+5.5 0.3216

TCCTG - task-oriented circuit class training group; NCCTG - non-circuit class training group;
SD - standard deviation; BMI — body mass index; yrs — years; m — metres; kg — kilogram;
kg/m? — kilogram per meters square; n - sample size.

Table 2. Treatment effects on Outcome Measures at baseline and week 8 within the
TCCTG (n=10)

Outcome Baseline 8 weeks P-value

Measures (Mean £ SD) (Mean £ SD)

RHR (bpm) #80.3 £3.0 735+3.1 0.0004~*

5 Min HRR (bpm) <0.0001*

SBP (mmHg) #92.1+4.3 76.1+2.9 0.0103*

DBP (mmHg) 131.3+6.0 125.3+3.5 0.0004*

6-MWT (m) 90.0+2.9 84.9+2.0 <0.0001*
278.7+20.4 360.2 + 26.0

10-MWT (s) 40.2+2.9 19.5+15 <0.001*

FAC Score 3.8+05 4.6+0.5 0.011*

RHR- resting heart rate; bpm — beats per minute; HRR — heart rate recovery; 5 Min HRR - heart rate recovery in 5 minutes; SBP
- systolic blood pressure; DBP — diastolic blood pressure; mmHg — millimetres of mercury; 6-MWT - Six-Minute Walk test, 10-
MWT - Ten-Minute Walk Test, FAC - Functional Ambulatory Category; n — sample size.

*Indicates mean differences in RHR, 5 min HRR, SBP, DBP, 6-MWT, 10-MWT and FAC within the CTG between baseline and
week 8 were significant (p<0.05).

#Indicates mean difference between RHR and 5 min HRR was significant (p=0.0001) at baseline within the TCCTG.

Table 3. Treatment effects on Outcome Measures at baseline and week 8 within the
NCCTG (n=10)

Outcome Baseline 8 weeks P-value
Measures (Mean £ SD) (Mean £ SD)

RHR (bpm) #78.7+ 1.8 §79.7+ 1.2 0.1582
5 Min HRR (bpm) 0.0634
SBP (mmHag) 912+ 4.9 %883+ 1.6 0.1852
DBP (mmHg) 131.1+5.2 130.0 + 3.6 0.0656
6-MWT (m) 89.8+3.2 88.4+19 0.0432*

251.6 + 18.9 262.3+17.9




Journal of Exercise Science & Physiotherapy, Vol. 12, No. 2, 2016

ISSN: 0973-2020 (Print) ISSN: 2454-6089 (Online)
10-MWT (s) 46.3x2.7 345+3.1 0.0121*
FAC Score 3.3+05 3.4+05 0.5911

RHR- resting heart rate; bpm — beats per minute; HRR — heart rate recovery; 5 Min HRR — heart rate recovery in 5 minutes; SBP - systolic blood
pressure; DBP — diastolic blood pressure; mmHg — millimetres of mercury; 6-MWT — Six-Minute Walk test, 10-MWT — Ten-Minute Walk Test,
FAC - Functional Ambulatory Category; n — sample size.
*Indicates mean differences in 6-MWT and 10-MWT within the NCTG between baseline and week 8 were significant (P<0.05).
#Indicates mean difference between RHR and 5 min HRR at baseline was significant (p<0.0001) within the NCCTG.§Indicates mean
difference between RHR and 5 min HRR at week 8 was significant (p<0.0001) within the NCCTG.

Table 4. Comparing Treatment effects on Outcome Measures at baseline between
the TCCTG and NCCTG (n=20)

Outcome TCCTG NCCTG P-value

Measures (Mean £ SD) (Mean £ SD)

RHR (bpm) 80.3+3.0 78.7+1.8 0.1617

5 Min HRR (bpm) 0.6668
278.7+20.4 251.6+ 189

10-MWT (s) 40.2+29 46.3+2.7 0.0512

FAC Score 3.8+0.5 3.3x0.5 0.0651

RHR- Resting Heart Rate; Bpm — Beats Per Minute; HRR — Heart Rate Recovery; 5 Min HRR — Heart Rate Recovery In 5
Minutes; SBP — Systolic Blood Pressure; DBP - Diastolic Blood Pressure; Mmhg — Millimetres Of Mercury; 6-MWT - Six-
Minute Walk Test, 10-MWT - Ten-Minute Walk Test, FAC — Functional Ambulatory Category; N — Sample Size.
*Indicates Mean Difference In 6-Mwtbetween TCCTG And NCCTG At Baseline Was Significant (P<0.05).

There were no significant differences in mean RHR, 5 min HRR, SBP, DBP, 10-MWT
and FACS at baseline between TCCTG and NCCTG (p>0.05).

Table 5. Comparing Treatment effects on Outcome Measures at week 8between the
TCCTG and NCCTG (n=20)

Outcome TCCTG NCCTG P-value
Measures (Mean £ SD) (Mean £ SD)

RHR (bpm) 735+3.1 79.7+1.2 0.0002*
5 Min HRR (bpm) <0.0001*
SBP (mmHg) 76.1+2.9 88.3+ 1.6 0.0058*
DBP (mmHg) 125.3+3.5 130.0+ 3.6 0.0005*
6-MWT (m) 84.9+2.0 88.4+1.9 0.0130*

360.2 + 26.0 262.3+17.9

10-MWT (s) 19.5+15 345+3.1 0.0285*
FAC Score 46+05 3.4+05 0.0367*

RHR- resting heart rate; bpm — beats per minute; HRR — heart rate recovery; 5 Min HRR - heart rate recovery in 5 minutes;
SBP - systolic blood pressure; DBP — diastolic blood pressure; mmHg — millimetres of mercury; 6-MWT - Six-Minute Walk
test, 10-MWT - Ten-Minute Walk Test, FAC - Functional Ambulatory Category; n — sample size.

*Indicates mean differences in RHR, 5 min HRR, SBP, DBP, 6-MWT, 10-MWT and FAC were significant (p<0.05) between
the TCCTG and NCCTG at week 8.
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Discussion

This study explored the effectiveness of task-oriented circuit class training on improving
physical fitness of stroke survivors. The major finding of this study was that, task-
oriented circuit class training improved physical fitness of stroke survivors in the early
stages of rehabilitation after stroke. The outcome measures assessed significantly
improved at the end of the training period in the task-oriented circuit class training group
as compared to the control group.

Cardiovascular fitness was assessed with resting heart rate (RHR), heart rate recovery
after five (5) minutes (5 min HRR) and blood pressure (SBP and DBP). At the end of the
training, the RHR, 5 min HRR, SBP and DBP significantly reduced in the TCCTG as
compared to the NCCTG. These findings concur with other studies of stroke populations
(Potempa et al., 1995; Macko et al., 2001; Da Cunha et al., 2002; Katz-Leurer et al.,
2003; Lennon et al., 2008; Toledano-Zarhi et al., 2011). Thus, cardiovascular fitness
improved significantly after the circuit class training with lower RHR, faster recovery of
HR to pre-6-MWT and lower blood pressure. However, cardiovascular fitness did not
improve in the NCCTG. Brazzelli et al. (2011) reported that physical fitness training may
reduce blood pressure, improve vascular risk factors as well as reduce mortality in
coronary heart disease. Cornelissen et al. (2013) demonstrated that endurance exercise
beneficially affects ambulatory blood pressure. The cardiovascular fitness being the
cornerstone of physical fitness may have improved due to improved fitness reserve or
aerobic capacity and exercise tolerance (Saunders et al., 2013) gained during the training.
Therefore, improved physical fitness levels may be beneficial in reducing fatigue, fall
rates and fractures, high energy cost of ambulation as well as improving independence,
mood and quality of life (Kluding et al., 2011).

The task-oriented circuit class training significantly improved walking capacity as
measured by the 6-MWT. This finding supports reports of other studies utilising task-
oriented circuit interventions for improving mobility after stroke (Dean et al., 2000;
Salbach et al., 2004; Blennerhassett and Dite, 2004; Pang et al., 2005; Mudge et al., 2009;
Wevers et al., 2009; van de Port et al., 2012).The improvement in walking capacity may
stem from increased cardiovascular fitness at the end of the training. Studies have shown
that walking improvements in stroke survivors after task-oriented cardiovascular training
may occur due to an increased fitness reserve as well as facilitation of motor learning and
improved gait performance (Saunders et al., 2009). Also, improvement in walking
capacity may have resulted from the lower limb-biased workstations incorporated into the
study which effectively improved strength and endurance. Dean et al. (2000) reported
that task-related circuit class focused on improving strength and endurance of affected
lower limbs effectively improved locomotor function in chronic stroke. English and
Hillier (2010) observed that studies that recorded significant improvements in 6-MWT
emphasised on continuous and consistent walking practices. Further, fitness training
reduces disability mediated by improved mobility and balance after stroke (Saunders et
al., 2013). Functionally, the improvement in the 6-MWT is relevant since it has been
found to be a stronger predictor of community ambulatory capacity (Mudge et al., 2009).
Hence, the improved walking capacity may suggest increased ability to perform
prolonged activities.

The walking speed (as measured by 10-MWT) significantly increased in the TCCTG as
compared to the NCCTG. This result is in agreement with findings of studies that
investigated the efficacy of task-oriented circuit class training on walking or gait speed
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(Dean et al., 2000; Salbach et al., 2004; Mudge et al., 2009; Wevers et al., 2009; van de
Port et al., 2012). The increase in walking speed by the task-oriented circuit training may
be due to the improved cardiovascular fitness and walking capacity. Moreover, the design
of the circuit favoured walking speed. As an important skill- or performance-related
component of physical fitness, walking speed has been demonstrated to be a valid and
responsive measure of improvement in walking ability in individuals after stroke
(Salbach et al., 2001; Kollen et al., 2006). However, Pohl et al. (2002) asserted that
walking speed must be specifically and aggressively trained in stroke survivors before it
increases.

In this study, in addition to the 6-MWT, functional capacity was also assessed using the
factional ambulatory category (FAC) score. The FAC score significantly improved in the
TCCTG as compared with the NCCTG. Similar results were obtained from other task-
oriented training interventions (da Cunha et al., 2002; Pohl et al., 2002; Mead et al.,
2007). The FAC score gives an indication of the level of dependency a patient requires
for ambulation (Saunders et al., 2009). The observed improvement in functional capacity
may be due to a better motor function (Wevers et al., 2009; Rensink et al., 2009;
Saunders et al., 2013). Moreover, improvements in cardiovascular fitness, walking
capacity and walking speed are expected to translate into functional ambulatory
independence. Furthermore, task-oriented based exercises are shown to be most effective
in attaining optimal motor function and independence in daily activities in acute stroke
rehabilitation (Rensink et al., 2009; Wevers et al., 2009). Thus, the task-oriented circuit
training group showed significant improvement in functional capacity. Improving
functional capacity in stroke survivors can reduce the physiologic burden of performing
activity of daily living and instrumental activity of daily living (IADL), thereby
increasing volume of daily physical activity accumulation (Kelly et al, 2003).
Engagement in task-oriented trainings has been speculated to be associated with
improved fitness, mobility and physical function (Saunders et al., 2013).In agreement
with other stroke rehabilitation studies employing task-oriented training, this study shows
that improvements in fitness levels and functional capacity of participants were due to the
task-related practices of the circuit training (Dean et al., 2000; Yocheved et al., 2001,
Salbach et al., 2004; English and Hillier, 2010; Van de Port et al., 2012; Saunders et al.,
2013). Given that, both study groups (TCCTG and NCCTG) received the same
conventional therapy, the observed improvement in physical fitness of patients in the
TCCTG was mainly due to the task-oriented circuit class training. The findings of this
study further confirm that task-oriented circuit class training is safe and feasible soon
after stroke (Blennerhassett and Dite, 2004) and could be used to concurrently improve
physical fitness and physical functional performances. Thus, improving fitness in stroke
survivors can reduce stroke-related disability if training is task-oriented. The observed
positive effects of the task-oriented circuit training on physical fitness used in this study
could be explained on the basis of components of the circuits, that is, the effects were
specific to the training (Dean et al., 2000; English and Hillier, 2010). Thus, benefits
reflect the principle of the specificity of training response (Saunders et al., 2013). It has
been established that benefits observed in trainings for fitness, mobility and physical
function are task-oriented (Saunders et al., 2013).

Conclusion
The present study demonstrates that task-oriented circuit class training can improve both
physical fitness and functional capacity in stroke survivors. Improving fitness in stroke
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survivors can reduce stroke-related disability if training is task-oriented. The study
further encourages the application of task-oriented circuit training in rehabilitation soon
after stroke. Further trials of longer study duration with large sample size are required to
confirm the effectiveness of task-oriented circuit class training on physical fitness in
stroke survivors and the retention of fitness after the training.
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A Study on Body Composition and Hand Grip Strength
of Junior Free Style Wrestlers
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Abstract

Aim: The aim of this study was to examine the body composition and hand grip
strength of different weight categories of junior free style male wrestlers. Method:
one hundred fifty (N=150) male junior free style wrestlers were participated as
subjects and they were further divided into five groups according to their weight
categories, each group was comprised of thirty wrestlers. Body fat percentage was
estimated by using Durnin and Womersley equation and the strength was measured
from hand grip test. Results: A statistical significant positive correlation was found
between the hand grip strength and age, height, weight, BMI, skinfold thickness and
%BF. Conclusion: it is concluded that the free style wrestling is a weight classified
sport; therefore the correlation of weight of the wrestlers with strength is important.
The results of the present study also demonstrated the effect of age, height, BMI, and
BF % on the hand grip strength of wrestlers.
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Introduction

A sport of wrestling has a strong tradition that precedes the first Olympic festival in 776
B. C., when Zeus wrestled Kronas for the possession of the earth (Gallagher, 1951).
Since then the sport of wrestling continues to grow in popularity because of the discipline
and mental toughness it requires to be successful in the sport. Unfortunately, the sport has
also been associated with the stigma of “cutting weight” and the practices that
accompany the process of competing at designated weight classes. Like the sports of
judo, boxing, and competitive weight lifting, wrestling requires its athletes to compete at
specific weights or weight classifications. Typically, these weight classifications differ by
approximately 7-11 pounds depending on age and style of wrestling. It is common
knowledge in present day of wrestling that wrestlers compete in weight classes below
their “normal” weight. The purpose of this practice is to gain advantages in strength,
speed, and leverage over their opponents (Steen & Brownell, 1990). The changes in
regulation of wrestling have forced several modifications in the fitness requirements of
successful wrestlers, which as a result caused an evolution in the training methods (Yoon
2002; Horswill 1992; Sharratt et. al., 1986).Wrestling has been described as an
intermittent physical event which produces great strength and muscle power demands of
both the upper and lower body (Hubner-Wozniak et. al. 2004; Kraemer et. al.
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2001;Horswill et. al. 1992 & 1989; Sharratt et. al. 1986).They generally want to minimize
the body fat level and the total body weight without losing their body strength and power
(Yoon, 2002). However, no relation was shown between the percentage of fat mass
(%FM) and the level of wrestling success (Yoon, 2002; Horswill 1992).The aim of the
present study was to observe the body composition and hand grip strength in different
weight categories of junior free style wrestlers. The present investigation was to study the
relationship of body composition and hand grip strength in different weight categories of
junior free style wrestlers.

Material and Methods

The study was conducted on 150 male junior free style wrestlers (age between 18-20
years) of five different groups i.e. Group 1- 46-50 kg junior free style wrestlers, Group 2-
55kg junior free style wrestlers, Group 3- 60kg junior free style wrestlers, Group 4 —
66kg junior free style wrestlers, Group 5 — 74kg junior free style wrestlers. The aim of
the study was explained to each participant and signed informed consent was obtained
from the participants. The body composition of junior free style wrestlers was estimated
as per the method described by Durnin and Womersley (1974). BMI can be categorized
according to the WHO (Laquatra, 2004). The handgrip strength of the dominant hands
was evaluated using a handgrip dynamometer. The test was performed in the standing
position. The subject held the dynamometer in the hand to be tested with the arm at right
angles and the elbow by the side of the body. Subject was then asked to squeeze the
dynamometer with his maximum isometric effort for a 5 sec period. Test was repeated
two times with both hands. The 30 second rest interval was provided between
measurements and the highest score was recorded. The results of five groups have been
compared with each other. Karl Pearson’s coefficient of correlation was used to find the
relationship among age, weight, BMI, body composition and handgrip strength variables
of free style junior wrestler in five groups according to their weight. To determine the
differences between the mean of the various variables among different groups, one way
Analysis of Variance (ANOVA) was used. Scheffe Post Hoc test was also used to
identify the location of significant differences among the different groups. The level of
significance was p<0.05.

Table 1. Meanz+ SD of age, height, weight, BMI, % body fat, right hand grip, left
hand grip of different groups

vy GBI Gl ons et aps T
Age(year)  18.13:0. 18.73:08 15531068 18501068 1867:047 18°0+0°
Heightcm)  166.69+ 168.00+2  16846+3. 16895:2 17180+43 168.78+3

262 62 24 79 7 12
Weight(kg) - S1OEL - 5570514 61505088 009314 74250322 61854164
BMI 18.54+0.

65 19.74+.77  21.69+0.90 23.25+0.85 25.18+1.43 21.68+0.92

% Bodyfat  9.10+1.6  10.32421 1) 951143 12714228 14.88+3.06 11.78+2.11

7 3
Righthand ~ 43.13+6.  44.16+4.8 4553+2.81 49.73+6.75 56.50%5.67
grip (Kg) 579 42 2 6 3 47.81+5.32
Left hand 39.36+6.  41.30+6.0 43.60+3.95 47.2646.90 53.83+6.30
grip (Kg) 299 06 3 7 3 45.07+5.88
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Results

Table 1 shows that the mean age of groupl, group2, group3, group4 and group5 was
18.13+.77 year, 18.73+.69 year, 18.53+.68 year, 18.50+.68 year and 18.67+.47 year. The
mean height of the subjects of groupl, group2, group3, group4 and group5 was
166.69+.2.62cm  year, 168.00+.2.62cm, 168.46+.3.24cm, 168.95+.2.79cm  and
171.80+4.37cm.The mean weight of the subjects of groupl, group2, group3, group4 and
group5 was 51.50+.1.33kg, 55.70+.1.41kg, 61.50+.88 kg, 66.33+.1.40 kg and
74.25%3.22 kg. The mean body mass index of the subjects of groupl, group2, group3,
group4 and group5 was 18.54+.65 Kg/m?, 19.74+.77Kg/m?, 21.69+.90Kg/m?,
23.25+.85Kg/m? and 25.18+1.43Kg/m? respectively. The mean percent fat of the subjects
of groupl, group2, group3, group4 and group5 was 9.10+1.67%, 10.32+2.13%,
11.9241.43%, 12.71+2.28% and 14.88+3.06 %. The mean right hand grip of the subjects
of groupl, group2, group3, group4 and group5 was 43.133+6.579, 44.166+4.842,
45.533+2.812, 49.733+6.756 and 56.500+5.673. The mean left hand grip of the subjects
of groupl, group2, group3, group4 and group5 was 39.366+6.299, 41.300+6.006,
43.600+3.953, 47.266+6.907 and 53.833+6.303. Further, the analysis of variance (Table
2) revealed that the variance in the mean values of age, height, weight, BMI, % body fat,
right hand grip and left hand grip strength of junior free style wrestlers among different
groups was statistical significant.

Table 2. Analysis of variance of age, height, weight, BMI, % body fat, right
and left hand grip strength among different groups

Variable(s) Groups Sum of Squares Mean Square F  Sig.

Age Between Groups 6.50 1.627 3.63 .008
Within Groups 64.96 .448

Height Between Groups 427.42 106.855 10.43 .000
Within Groups 1484.95 10.241

Weight Between Groups 9562.39 2390.600 706.97 .000
Within Groups 490.31 3.381

Body mass index Between Groups 849.94 212.485 230.09 .000
Within Groups 133.90 .923

Percentage Fat Between Groups 594.57 148.644 30.86 .000
Within Groups 698.32 4.816

Right hand grip (kg) Between Groups 3586.307 896.577 29.396 .000
Within Groups 4422.467 30.500

Left hand grip(kg) Between Groups 3915.693 978.923 27.368 .000
Within Groups 5186.500 35.769

*significant at the 0.05 level
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Table 3 shows a positive statistical significant relationship among percent body fat,
height, and weight of combined (N=150) groups of junior free style wrestlers. A positive
statistical significant relationship was also found between right and left hand grip strength
and percent body fat, weight and BMI (Table 3).

Table 3. Correlation among age, height, weight, BMI, % body fat, right hand grip,
left hand grip variables of combined group (N=150)

Variable(s) Height weight Body Percentage  Right Left

mass fat hand hand
index grip grip
Age 076 168" 160 .080 -.160 122
Height 483" 167" 257" 188" 148
Weight 944" 722" 640" 631"
BMI 17 647 654"
Percentage
fat 5297 5147
Right
hand grip 958"
*significant at the 0.05 level
Discussion

The results of the present study shows that the body fat percentage of the wrestlers of
different groups were in the acceptable range according to the WHO (Laquatra, 2004). In
other words, we can say no obesity was observed in different group of junior free style
wrestlers. The maximum body fat percentage was observed in group 5 (higher weight
category) and minimum in groupl (lower weight) wrestlers. Thus, a trend of increased in
body fat percentage from lower body weight groupl (46 kg- 50kg) to higher body weight
group5 (74kg) of wrestlers was observed. The maximum lean body mass percentage was
observed in groupl and minimum lean body mass percentage was observed in group 5.
Thus, a trend of decrease in lean body mass percentage was observed from lower body
weight groupl (46-50kg) to higher body weight group5 (74kg). Saygin (2014) also
reported that the percentage body fat has different values in all three classes like
lightweight, middle weight and heavy weight wrestlers. According to Saygin (2014) the
maximum body fat was observed in heavyweight wrestlers when compared to lightweight
wrestlers and middleweight wrestlers. Francihini et al. (2014) also reported that the
highest skinfold thickness values were observed in heavyweight judo athletes as
compared to lightweight and middleweight judo athletes, in other words, heavy weight
judo athletes has more fat percentage than lightweight and middle weight. The mean
value of various anthropometric variables body mass index was increased from lower
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body weight (groupl) to higher body weight (group 5). Selda (2014) also reported that
there was a significant difference in the body mass index of different weight categories of
greco roman and free style wrestlers and the body mass index was higher in heavy weight
greco roman and free style wrestlers as compared to the lower and middle weight greco
roman and free style wrestlers. Selda (2014) reported that both heavy weight greco roman
and free style group wrestlers was taller than the lower weight and middle weight
wrestlers and a similar trend of body height was also found in the present study (i.e.
junior free style wrestlers). The grip strength score of group5 wrestlers were more than
the wrestlers of other groups. Further, the right hand grip strength score was more than
left hand grip strength. Saygin (2014) showed that the hand grip strength were observed
difference values in three weight classes of wrestlers in this study that values of hand grip
strength were observed lower in the lightweight wrestlers when compared with the values
of middleweight wrestlers and the values of heavyweight wrestlers. Right hand grip was
observed stronger as compare to left hand grip. A significant difference was found in
right handgrip and left hand grip strength among all groups of wrestlers (p<0.05).Selda
(2014) also reported that the heavy weight greco roman and the heavy weight freestyle
wrestlers were found more strongest when compared with lower weight and the middle
weight wrestlers.

Conclusion

From the results of the present study, it is concluded that the body fat percentage of the
wrestlers of different groups was in the acceptable range i.e. obesity was not observed in
them. Further, it is concluded that the wrestlers of lower body weight category (groupl)
were better in anthropometric variables than higher body weight category (group 5) like
body fat percentage, body mass index. But (group5) were better in hand grip strength
than lower body weight category (group 1) like right hand grip strength, left hand grip
strength. A positive relationship was also observed between age, height, weight, BMI, %
body fat, right hand and left hand grip strength.
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Effect of Isometric Strength Training on Blood Pressure: Systematic
Review of Literature with Specific Emphasis on Indians
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Abstract

Aim: To systematically review and report the articles on isometric exercise on blood
pressure. Method: Study was done on February 2016 in Google Scholar using search
terms ‘lsometrics’ and ‘Blood pressure’ AND ‘India’. 420 articles were initially
identified and after inclusion, exclusion criteria 3 articles are used for this review.
Results: Studies were at least 5 weeks duration with 30% MVIC (maximum voluntary
isometric contraction) of intensity for 3 min duration. Total of 110 subjects participated
with median of 30 subjects. Garg et al. (2014) found mean difference (MD) of -9.87
mmHg in SBP and -5.26 mmHg in DBP. Sandhu et al. (2014) found MD of -7.04 mmHg
in SBP and -6.56 mmHg in DBP. Gandhi (2016) found MD of -3.24 mmHg in SBP and
-4.03 mmHg in DBP. Overall there was a mean reduction of 6.72 mmHg in SBP and 5.28
mmHg in DBP. Conclusion: After isometric exercise in Indians BP reduction is as of
Western counterparts.
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Introduction

High blood pressure (BP) is ranked as the third most important risk factor for burden of
disease in south Asia (Lim et al., 2012). Overall prevalence for hypertension in India was
29.8%. Significant differences in hypertension prevalence were noted between rural and
urban parts [27.6% and 33.8%]. Of these, 25% rural and 42% urban Indians are aware of
their hypertensive status. Only 25% rural and 38% of urban Indians are being treated for
hypertension. One-tenth of rural and one-fifth of urban Indian hypertensive population
have their BP under control (Anchala et al., 2014). Studies reported on the risk factors
associated with HTN in Indians include age, alcohol, smoking and chewing tobacco,
BMI, central obesity (defined as waist circumference >90 cm in men and >80 cm in
women), consumption of low vegetables/fruits, high consumption of dietary fat and salt,
and physical inactivity (Laxmaiah et al., 2015; Anchala et al., 2014). Antihypertensive
therapy alone has failed to reduce blood pressure to greater extent. Hence, life style
modification is the first line treatment of choice in high normal or stage | hypertensive
patients. Promoting physical activity, quitting the smoking, alcohol reduction, salt
reduction in diet, stress reduction are some of the life style modifications that proven to
reduce blood pressure (Vandana et al., 2016). Exercises are better than pharmacological
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treatment as they don’t have any known side effects and they are cheap, easy to
administer. There are four main types of exercises that reduce the blood pressure to the
extent of pharmacological interventions. They are physical activity such as walking,
cycling etc., aerobic exercise, resistance exercise and isometric exercise (Kulandaivelan
et al., 2016). Isometric hand grip exercise, a form of simple, static resistance exercise, has
shown to reduce blood pressure to the greater extent than that of other forms of exercise.
A recent meta-analytical study that compares all forms of exercise concluded that
isometric exercise is the best form of exercise to contain the blood pressure (Cornelissen
and Smart, 2013). These meta-analytical studies are mainly based on western population.
In India, very few studies have been done to investigate the effect of exercise, aerobics,
resistance and isometric, on blood pressure. Thus the primary objective of present review
was to see the effect of isometric exercise on blood pressure in Indian population. Then to
compare these results with international studies.

Materials & Method

This review was done between January and February, 2016. We comprehensively
searched ‘Google Scholar’ search engine for relevant articles. The following search
terminology was used to identify articles: “Isometric Exercise” AND “Blood Pressure”
AND “India”. 420 articles were identified in Google Scholar. Inclusion criteria for the
selection of the present review are full text articles in English; intervention should be of
at least 4 weeks; articles should be from India; subjects should be either normotensive or
hypertensive individuals. Animal studies, review articles, subjects with other pathological
condition were excluded. Studies using intervention other than isometric exercise were
excluded. 3 articles met the inclusion criteria. In order to compare our results with
international studies, we selected 4 meta-analytical studies (Carlson et al., 2014;
Cornelissen and Smart, 2013; Kelley and Kelley, 2010; Owen et al., 2010). We selected
all articles included in these meta-analyses for our review. Total 10 articles were
identified and we could find only 8 full text articles. We screened references of 8 full text
articles for further articles related to isometric training on blood pressure. We identified 9
more articles (8 articles with full text). We included 5 articles which showed changes in
SBP and DBP values after isometric training. Overall 13 articles, 18 study groups,
included in this review (7 articles from Canada, 4 articles from UK and 2 articles from
US; 8 articles from normotensives [10 study groups] and 5 articles from hypertensive [8
study groups] patients).

420 references selected

I

7 were selected

4 were excluded because of one time study ﬂ

3 selected based on inclusion criteria

Figure 1. Schematic diagram of search methodology in Google Scholar
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Results

Isometric exercise is a type of exercise in which the contraction of muscle occurs without
change in length of muscles. It is type of static exercise in which muscles contract
without any movement at joint. We selected total of 3 articles with 140 normotensive
subjects for this review. All the 3 articles are from northern India, 2 from Uttar Pradesh
and 1 from Himachal Pradesh. All articles are recent one, at least 2014 or latter. Garg et
al., 2014 investigated the effects of isometric exercise training on resting blood pressure
in 30 normal adults aged 20-40 years. Isometric hand grip exercise training protocol
consisted of five 3- min bouts of exercise at 30% MVC (Maximum Voluntary
Contraction) separated by 5 minute rest periods. Exercise was performed 3 times per
week for 10 weeks. There was a significant reduction in resting blood pressure following
10 weeks of exercise training. SBP reduced from 122.67 mmHg to 112.8 mmHg and
DBP reduced from 81.73 mmHg t076.47 mmHg. They found mean difference (MD) of -
9.87 mmHg for SBP and -5.26 mmHg for DBP. Sandhu et al., 2014 evaluated the effect
of isometric exercise training on blood pressure in 50 normotensive individuals aged 19-
35 years. Isometric handgrip training was imparted to 25 individuals for 8 weeks with
increment in intensity every 2 week. They stated that after 2 weeks of training results was
non-significant but after 6 and 8 weeks of training, there was a significant reduction in
both SBP as well as DBP in experimental group as compared to control group. They
found MD of -7.04 mmHg in SBP and -6.56 mmHg in DBP. Gandhi 2016 studied the
effect of isometric hand grip exercise training of 5 weeks on cardiovascular and
echocardiographic parameters among healthy males. Subjects were asked to perform 4
isometric handgrip exercises at 30% of MVC for 3 minutes with 5 minutes rest in
between. The frequency of exercise was 4 days per week for a period of 5 weeks.
Cardiovascular parameters were recorded at the start (pre) and at the end (post) of the
training. Resting SBP reduced from 108.97 to 105.73 mmHg (MD -3.24 mmHg) and
DBP reduced from 69.03 to 65.00 mmHg (MD -4.03 mmHg).International studies
reported mean reduction of 7.14 mmHg in SBP and 2.74 mmHg in DBP (n=18).
Hypertensive patients showed more reduction in SBP than normotensive subjects (7.76
mmHg Vs 6.65 mmHg for hypertensive, normotensive subjects respectively). However,
there was no such difference in DBP values (2.71 mmHg Vs 2.77 mmHg for
hypertensive, normotensive subjects respectively). Majority of the included studies were
8 weeks in duration (13 out of 18 study groups). They reported a mean reduction of 6.92
in SBP and 2.15 in DBP. There was no association between duration of intervention and
BP reduction. Hand grip exercise seems to be superior to that of leg press exercise in
hypertensive subjects (Howden et al., 2002). 3 sessions per week is superior to that of 5

sessions per week (Badrov et al., 2013a) and followed by most of the studies.

22



Journal of Exercise Science & Physiotherapy, Vol. 12, No. 2, 2016
ISSN: 0973-2020 (Print)

ISSN: 2454-6089 (Online)

Table 1. Summary of isometric exercise training on blood pressure

Author Type of study Pre Post SBP | Pre DBP | Post DBP | Mean
Year Sample size SBP (mmHg) (mmHg) | (mmHg) | Difference
Duration (mm (MD)
Hg) mmHg
Indians
Sandhu et | Experimental study | 112.0 | 105.04 + 70.64 + 64.08 + SBP -07.04
al., 2014 50 normotensives 8+ 4.55 4.95 4.43 DBP -06.56
8 Weeks 4.45
Gargetal | Experimental study | 122.6 | 1128+ 81.73 ¢ 76.47 + SBP -09.87
, 2014 30 healthy adults 7+ 1.86 2.66 3.00 DBP -05.26
10 Weeks 2.31
Gandhi, Experimental study | 108.9 | 105.73 + 69.03 + 65.00 + SBP -03.24
2016 30 healthy males 7+ 6.83 5.99 6.74 DBP -04.03
5 Weeks 7.29
Internationals
Ray and Experimental Study | 116.0 | 113.00+ | 86.00 £ 82.00 £ SBP -03.00
Carrasco, 24 normotensives 0+ 2.00 1.00 1.00 DBP -04.00
2000 5 Weeks 3.00
Howden Experimental Study | T1 T1 T170.3 T1 SBP T1 -
etal., 27 subjects 120.7 110.7¢84 | +7.4 66.7+11.2 | 10.0
2002 T1 and T2* 9.6 T2 T2648 | T2 T2-134
5 Weeks each T2 101.947.7 | £5.6 58.8+12.3 | DBP T1-
114.3 03.6
+11.3 T2 -06.0
McGowan | Experimental Study | 118.1 | 113.2+ 64.2 + 64.1+1.2 | SBP-04.90
etal., 11 subjects +2.4 1.3 2.2 DBP -00.10
2007a 8 Weeks
McGowan | Experimental Study | Uni Uni Uni Uni SBP
etal., 16 hypertensives 141.6 132.4+4.4 | 79.6£3.8 | 76.0+3.1 Uni -09.20
2007b 8 Weeks +3.8 Bi Bi Bi Bi -15.40
Bi 118.5+4.0 | 73.2+3.2 | 67.2£3.4 DBP
133.9 Uni -03.60
5.0 Bi -06.00
Millar et Experimental Study | 122.0 | 112.0+ 70.0+ 67.0+1.0 | SBP -10.00
al., 2008 49 normotensives +3.0 3.0 1.0 DBP -03.00
8 Weeks
Wiles et Experimental Study | HI HI HI168.5 HI65.8+ | SBP
al., 2010 33 healthy males 1215 | 116.3+69 | +4.6 3.2 HI -05.20
Hl and LI 8 Weeks +4.6 LI LI69.6+ | LI67.1+ | LI-03.70
LI 114.3+8.6 | 9.7 8.3 DBP
118.0 HI1-02.70
+10.1 LI1-02.50
Devereux | Experimental Study | 119.9 | 1150+ 69.0 + 66.2+5.0 | SBP -04.90
etal., 13 normotensives +11.6 | 115 4.4 DBP -02.80
2011 4 Weeks
Baross et | Experimental Study | HI HI HI HI SBP
al., 2012 30 middle aged men | 138.7 127.9+8.0 | 78.245.5 | 76.6+7.4 HI -10.80
Hl and LI 8 Weeks +7.0 LI LI LI LI1-0.80
LI 136.5+5.9 | 78.345.5 | 79.445.6 DBP
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137.3 HI1-01.60
+5.3 LI1+01.10
Millar et Experimental Study | 125+ | 120+2 7312 70+3 SBP -05.00
al., 2012 23 hypertensives 3 DBP -03.00
8 Weeks
Stiller- Experimental Study | 127.4 | 1255+ 76.0 + 74.4+6.0 | SBP-01.90
Moldovan | 20 hypertensives +10.1 | 8.6 6.0 DBP -01.60
etal., 8 Weeks
2012
Badrov et | Experimental Study | IHG3 | IHG3 IHG3 IHG3 SBP
al., 2013a | 32 normotensive 94+6 88+5 57+7 54+6 IHG3 -06.00
women IHG5 | IHG5 IHG5 IHG5 IHG5 -06.00
8 Weeks 97+11 | 919 5717 5745 DBP
IHG3 -03.00
IHG5 00.00
Badrov et | Experimental Study | 129+ | 121+16 72+9 67+38 SBP -08.00
al., 2013b | 24 hypertensives 16 DBP -05.00
10 Weeks
Baross et | Experimental Study | 139+ | 128 85+ 7 83 SBP -11.00
al., 2013 20 older men 6 DBP -02.00
8 Weeks
*T1, T2 means training 1 (lower leg), training 2 (hand grip) each 5 weeks duration; Uni means unilateral exercise
and Bi means bilateral exercise; HI means high intensity training and LI means low intensity training; IHG3 means
3 sessions per week and IHG5 means 5 sessions per week
Discussion

The primary objective of present review was to see isometric training of at least 4 weeks
duration on blood pressure in Indian adults. The results suggest that there was mean
reduction of 6.72 mmHg in SBP and 5.28 mmHg in DBP. Even though we did not use
any statistical tests, the results also suggest reduction in blood pressure is duration of
exercise dependent especially in SBP. Results are comparable to each other since the
intensity exercise is same in all three articles (30% MVC).

Use of isometric exercise as a training modality to reduce blood pressure is relatively new
phenomenon even in western population. Majority of publications are published after
2008 and reported a significantly higher reduction in BP than other type of training (i.e)
aerobics, physical activity or dynamic resistance exercise. In a recent meta-analysis of 9
articles, Carlson et al., 2014 reported MD of -6.77 mmHg in SBP and -3.96 mmHg in
DBP. Present review finding is similar for SBP and slightly higher for DBP. However,
recent review on meta-analytical studies (total 3) Kulandaivelan et al., 2016 found MD of
-10.13 mmHg in SBP and -5.84 mmHg in DBP after isometric exercise training. Based
on this our present review is slightly higher for SBP and similar for DBP.

Significant of this review is mean reduction of 6.0 mmHg in SBP could reduce mortality
from coronary heart disease (CHD) by 12%, stroke by 18% (Stamler et al., 1989).
Another study found that rise of SBP by 6.0 mmHg and DBP by 4.6 mmHg would result
in estimated 24% increased risk for CHD and 48% increased risk for stroke (Poirier et al.,
2006). These findings suggest that isometric training could be used as a preventive
measure in young adults to counter future risk of hypertension. The important point to be
noted here is that the volume of isometric exercise (15 minutes) used in these articles are
much lesser than that of other type of exercises. Main limitation of this review is only 3
articles included for the review and all are from northern India. Another drawback is only
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one articles is from quality journal. We suggest that future studies should be conducted
from other parts of India and the authors should publish in quality journals. All articles
used same intensity of exercise for same duration. Future studies should focus to alter the
determinants of exercise (i.e) intensity, volume and duration etc.

Conclusion

The present review conclude that isometric exercise training reduce the blood pressure in
Indians that is similar to the findings of western population. So, health care practitioners
should prescribe isometric exercise to young adults who are at risk of hypertension.
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Effects of Mobilization with Movement (MWM) in Shoulder
Impingement Syndrome Patients on Acromiohumeral Distance
using Ultrasonography

Dabholkar Ajit and Shetty Shika

Abstract

Aim: To study the effect of MWM on acromiohumeral distance, pain and disability in
patients with Shoulder Impingement Syndrome. Method: Fifteen subjects with shoulder
impingement syndrome were selected. Participants were treated with MWM
posterolateral glide for shoulder for 6 sessions. The main outcome measures include
dultrasonographic measurement of the acromichumeral distance, VAS, SPADI and
DASH scale. Results: There were extremely significant changes seen in the
acromiohumeral distance in patients with impingement pre and post MWM treatment
with p value of <0.0001. Pain and disability also showed extremely significant changes
with a p value of <0.0001. Conclusion: The study concludes that MWM is effective in
increasing the acromiohumeral distance and in reducing pain and disability in patients
with shoulder impingement syndrome.
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Introduction

Shoulder disorders are among the most common of all peripheral joint complaints (Chard
et al,1991; Lo et al,1990). Shoulder Impingement Syndrome (SIS) is defined as the
mechanical entrapment of the rotator cuff (mainly the supraspinatus tendon) or the
subacromial bursa in the subacromial space between the humeral head and the acromion
or coracohumeral ligament (Ellenbecker. et al,2010; Cools et al,2008).1t is characterized
by shoulder pain that is exacerbated by arm elevation or overhead activities(Ludewig et
al,2000; Lukasiewicz et al,1999). The etiology of SIS is multifactorial. Two main
contributing factors are: (1) Narrowing of the subacromial space (2) Enlargement of the
subacromial tissues (bursae /tendons)(Cholewinski et al,2008; Wang et al,2005).The
subacromial space was quantified by the acromiohumeral distance (Cholewinski et
al,2008).The subacromial space or acromiohumeral distance could be measured using
ultrasound which was found to be a technique that is non-invasive, radiation free and has
high validity when compared with others (Azzoni et al,2004).More extensively studied is
the subacromial space at the anterior outlet via the acromiohumeral distance measure on
ultrasound images with the majority of studies reporting a smaller AHD in those with
subacromial impingement syndrome (Bhatt et al,2013).Many factors have been proposed
as contributors to the development of shoulder impingement syndrome (Michener et al,
2003).Mechanisms include intrinsic changes in the supraspinatus tendon and extrinsically
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the direct mechanical compression of the supraspinatus tendon in the subacromial space
(Neer ,1983). Characterizing supraspinatus tendon dimension and the tendon thickness in
proportion to the subacromial space will aid our understanding of the mechanism of this
(Michener. et al,2015).Ultrasonography is a useful technique for imaging a large variety
of musculoskeletal disorders(Bhatt et al,2013).Studies suggest that shoulder ultrasound
performed in patients with Shoulder Impingement Syndrome visually showed decreased
size of subacromial space and rotator cuff thickness (When compared to persons not
affected by this condition) (Cholewinski et al,2008).Conservative treatment of the
shoulder impingement syndrome consists of a wide range of procedures, manual therapy
being one of them (Olivera et al, 2012).MWM is a manual therapy technique in which a
manual force, usually in the form of a joint glide is applied to a motion segment and
sustained while a previously impaired action (e.g.painful abduction movement) is
performed (Vicenzino et al,2007). If the active movement performed is pain free, the
orientation of the glide will be considered adequate (Mulligan et al,2014).The principles
for this type of joint mobilization are based on analyzing and correcting any minor
positional fault in the patient, which according to the MWM theory occurs due to the
various soft and/or bony tissue lesions in/around the joint (Mulligan et al,2014).The
purpose of this study was to investigate the effects of MWM on AHD, pain and disability
in patients with Shoulder Impingement Syndrome.

Methods

It’s a Quasi experimental type of study. All the fifteen (n=15) subjects were selected from
the Physiotherapy OPD at Dr.D.Y.Patil Hospital and Research Center, Navi Mumbai.
The study duration was 1 year. Patients diagnosed with Shoulder Impingement Syndrome
were selected. Inclusion criteria: Subjects selected for the study were included on the
basis of those showing Positive Hawkins Kennedy test, Positive Neer’s Impingement test
and Positive Horizontal Adduction test. Exclusion criteria: Those having complete rotator
cuff tear, H/O active shoulder dislocation/subluxation or fracture, H/O Shoulder surgery
and Adhesive capsulitis. Materials used were Ultrasound Machine (Mindray) with 7-
MHz linear tranducer used for measuring AHD and Supraspinatus tendon thickness,
Shoulder Pain and Disability Index (SPADI), Disabilities of Arm, Shoulder and Hand
(DASH) and Stool.

Procedure

Approval for the study was gained from the Institutional Ethics Committee. All subjects
were explained the purpose of the study and written consent was taken from all of them
prior to assessment. Patients meeting the inclusion criteria were selected for the study.
Proforma was filled by interviewing the subjects which included information about their
gender, age, height, weight, location and duration of symptoms, previous history of
shoulder pain, and pain intensity using 10 cm Visual Analogue Scale. Pre evaluation was
done followed by treatment protocol of MWM for 6 sessions with 24 hours between
sessions after which post evaluation was done. Pre and Post Evaluation were done using
following outcome measures:

e Functional status of patients were assessed with SPADI and DASH
scale (Roach et al,1991; Hudak et al,1996).

e  USG measurements of AHD and SST.
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The intervention included MWM posterolateral glide for shoulder. Patient seated at the
edge of a chair. Patients arm should be in external rotation while performing abduction.
The therapist stands on the lateral side of the unaffected shoulder. Therapist stabilizes
scapula with one hand. Thenar eminence of the other hand is placed medial to the head of
humerus. Therapist glides the humeral head in postero-lateral-inferior direction with
thenar eminence. Patient performs the offending movement while the glide is sustained.
This movement should now become pain-free. Passive overpressure can be given by the
patient at the end of new available range using his other hand. The hand of the therapist
should also move along with the movement in order to sustain the glide along the
treatment plane. Allow upward rotation of the scapula as the patient moves his shoulder
(Mulliganet al,2014).

Figure 1. MWM Posterolateral glide for Shoulder

MWM - 10 repetitions daily, 30 sec rest period between sets, 6 sessions with 24 hours
between sessions.USG measurements of each participant, AHD and SST were scanned
using a Mindray ultrasound machine in conjunction with a 7-MHz linear transducer.

AHD: Acromio-humeral distance

The AHD measurement was taken with the participant in sitting position. His/her head
was in neutral position, arm in 0° flexion, elbow were in full extension and forearm in
neutral position. The transducer was placed on the lateral surface of the shoulder along
the longitudinal view and was measured from the infero-lateral edge of acromion to the
apex of the greater tubercle (Cholewinski et al,2008).
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Figure 2. Acromichumeral distance SST: Supraspinatus tendon thickness
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SST was taken with the patient in sitting position. His/her head was in neutral position,
with the palmar side of the hand on the superior aspect of the iliac crest, with elbow
flexed and directed posteriorly towards the midline. The SST was scanned in transverse
view and the thickness of the tendon was measured at 30 mm lateral to the long head of
biceps tendon (Cholewinski et al,2008;Wallny et al, 1999).
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Figure 3. Supraspinatus thickness

The data was statistically analyzed by Wilcoxon Test.
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Results
All subjects completed the intervention program study. The demographic variables of the
subjects were as follows:

Table 1. Demographic Variables

Variables Mean Standard Deviation
Age 53.86 8.84
Duration of pain 2.86 1.99

VAS 6.52 1.45

M:F 7:8

Table 2. Demographic Data

VARIABLES Mean+/-SD P value Significance
Pre Post

AHD 0.92+/- 1.25+4/- <0.0001*** ES
0.16 0.16

SST 0.61+/- 0.68+/- <0.0039** VS
0.08 0.07

SPADI Scale 46.96+/- 9.73+/- <0.0001*** ES
9.64 3.34

DASH Scale 51.71+/- 28.63+/- <0.0001*** ES
7.84 7.20

VAS-Hawkins Kennedy  6.72+/- 0.48+/- <0.0001*** ES

Test 1.53 0.43

VAS-Neers 6.75+/- 0.38+/- <0.0001*** ES

Impingement Test 1.55 0.37

VAS-Horizontal 6.06+/- 0.32+/- <0.0001*** ES

Adduction Test 1.73 0.38

Internal Rotation 2.40+/- 3.33+/- <0.0674 NS

Strength 1.12 1.23

External Rotation 0.93+/- 2.53+/- < ES

Strength 1.03 0.91 0.0010%**

Discussion

In a study by Hio-Teng Leong et al 2012, the subacromial space was quantified by the
AHD. The etiology of SIS is multifactorial, one of them being narrowing of subacromial
space (Cholewinski et al,2008; Wang et al,2005).A study by Jerzy et al, 2008 suggested
that shoulder ultrasound performed in patients with symptoms of SIS usually showed
decreased size of subacromial space. Ultrasonographic assessment of humeral head
elevation, measured as the AGT distance (the distance between the infero-lateral edge of
acromion and the apex of the greater tuberosity of humerus), proved to be useful in
establishing the diagnosis of the subacromial impingement syndrome of the
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shoulder(Neer,1983). Our study concludes that Mulligan MWM posterolateral glide helps
in correcting positional fault by repositioning the joint causing it to track normally,
(Hing,2007) thus increasing AHD post Mulligan treatment session. An extrinsic
mechanism is theoretically supported which states direct mechanical compression;
measures of direct tendon compression during arm elevation are needed to verify this
mechanism. Surgical intervention to increase subacromial space may be considered if
tendon compression can be verified (Lori et al,2015).Statistically significant difference in
rotator cuff thickness between the affected and unaffected joints found within the study
group results from the decrease in thickness of the rotator cuff during the development of
SIS, which was observed by some authors (Seibold et al,1999;Wiener et al,1993).Our
study concludes that the supraspinatus tendon compression is relieved because of
increase in the AHD pre to post Mulligan MWM posterolateral glide treatment ,because
of which there is slight increase in the supraspinatus tendon thickness. A study done by
Aimie et al,2008 have shown that MWM with supervised exercise showed the highest
percentage of change in decreasing pain and improving functions from pre to post
treatment. Since the SPADI function test is based on shoulder pain with functional
activities thus, interventions resulting in pain reduction would also result in an improved
SPADI score. One of the case report done by Lucy et al, 2006 concludes that MWM may
be an effective treatment intervention for patients with impingement which has an
improvement in SPADI scores, which is proved in our study. The Disabilities of the Arm,
Shoulder, and Hand questionnaire (DASH), is the most widespread and best-tested and
characterized instrument for shoulder assessment (Angst et al,2011).Also, we have found
that MWM helps in decreasing pain and improving functions from pre to post Mulligan
MWM posterolateral glide treatment, therefore improving DASH scores. A study done
by Aimie et al, suggested that the MWM group had a higher percentage of change from
pre to post treatment on all three pain measures (VAS, Neer, Hawkins Kennedy)
(Aimieet al,2008).1t is likely that the movement produced by MWM techniques resulted
in pain reduction through activation of mechanoreceptors inhibiting nociceptive stimuli
through the gate control mechanism or through facilitation of synovial fluid nutrition
(Melzack et al,1965; Wall 1978; Threlkeld1992).MWM also has an hypoalgesic and
sympathetic nervous system (SNS) excitation effect (Wallny et al,1999).Therefore in our
study we found that because of pain reduction the VAS scales have improved post
Mulligan MWM posterolateral glide treatment improving patients functions.

Conclusion

Thus are study concludes that MWM is effective in increasing the acromiohumeral
distance in patients with shoulder impingement syndromeand it is also effective in
reducing pain and disability thereby improving the patients functions.
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Awareness of Cerebral Palsy in Panipat City
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Abstract

Aim: This cross-sectional study assessed prevalence rate and physical therapy awareness
of cerebral palsy (CP) in Panipat city. Method: A total two hundred (107 male and 93
female) of age between 2 to 7 year subject with premature birth (< 36 weeks) and low
birth weight (< 2500 g) participated in the study. A structured questionnaire which sought
information on socio- demographics, gestational age, birth weight, mother history,
neonatal history, MAS and DTR scale was used to obtain data from the respondents who
were taken from all government and private hospitals/ nursing homes having obstetrics
and gynaecology department. Result: More than one fourth of the respondents, 54 (27%)
reported diagnosis was cerebral palsy hence 27.0% is reported prevalence rate and 42.6%
was aware of physical therapy importance in cerebral palsy. There were significant
associations between gestational age and low birth weight. A significant association was
also found between delayed cry and birth asphyxia and cerebral palsy. Conclusion: It
was concluded from the results of the present study that there was a high prevalence rate
of CP and low physical therapy awareness in Panipat city. It was also found that cerebral
palsy was significantly influenced by prematurity and low birth weight.
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Panipat(Haryana) India

Introduction
Cerebral palsy (CP) describes a group of permanent disorders of the development of

movement and posture, causing activity limitation that is attributed to non-progressive
disturbances that occurred in the developing fetal or infant brain (Zeljka et al 2011). The
motor disorders of cerebral palsy are often accompanied by disturbances of sensation,
perception, cognition, communication and behavior by epilepsy, and by secondary
musculoskeletal problems (Hwang et al 2011). Cerebral palsy is a static neurologic
condition resulting from brain injury that occurs before cerebral development is
complete. Because brain development continues during the first two years of life, cerebral
palsy can result from brain injury occurring during the prenatal, perinatal, or postnatal
periods (Bass 1999).The CP encompasses a spectrum of motor disorders of varying tone,
anatomical distribution and severity. According to clinical classification CP is divided
into Spastic, Dyskinetic, Hypotonic/Ataxic and Mixed type of CP. On the other hand CP
is divided into Hemiplegia, Diplegia, Quadriplegia, Triplegia, Monoplegia and Double
Hemiplegia on the basis of anatomical classification (Nadire 1999). Upper motor neuron
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syndrome often leads to common patterns of motor dysfunction and characteristic
spasticity and contractures (Mayer et al 1997). Selective dorsal rhizotomy is a procedure
intended to minimize or eliminate spasticity by selectively cutting dorsal rootlets from
spinal cord segments L1 to S2. Postoperatively, it can create proprioceptive loss, bladder
or bowel dysfunction, prolonged marked hypotonia, persistent back pain or spinal
deformities (McLaughlin etal2002). Adequate knowledge of a disease condition has been
reported to influence the patient’s attitude and practice in the management of their illness
and improving physical therapy awareness is known to improve compliance with
treatment in CP. Therefore the present study assessed prevalence rate and physical
therapy awareness in Panipat city (Haryana) India.

Materials and methods

This cross-sectional study recruited two hundred (107 male and 93 female) subject with
premature birth and low birth weight. The selected hospitals were all government and
private hospitals/ nursing homes having obstetrics and gynaecology department etc. The
inclusion criteria for participation in the study involved low birth weight (< 2500 g) and
premature birth (<36 weeks) of 2 — 7 year of age, Rh incompatibility and birth asphyxia.
Subjects were excluded if presented or reported any trauma after birth, genetic
abnormality and age less than 2 years. Ethical approval was obtained from the Prem
Physical Therapy and Rehabilitation College. Permission to conduct study was obtained
from government and private hospitals/ nursing homes of Panipat city which provide us
the history of children delivered in the hospital. Each respondent gave informed consent
to participate in the study. Parents of subject were contacted and asked for the informed
consent and a detailed questionnaire specifying cerebral palsy was filled by the same. We
have used MAS and DTR scale as an assessment tool. Reflex hammer used to elicit the
DTR. Subject who were not aware of the importance of physical therapy interventions,
we were told them the importance for the purpose of awareness and better quality of life
of subjects. The questionnaire used in the study was developed by a panel of experts. The
questionnaire sought information on socio- demographics, gestational age, birth weight,
mother history, neonatal history, MAS and DTR scale. The questionnaire was tested for
reliability was determined in a pilot study among 20 subjects with prematurity and low
birth weight. Consequently, items on the questionnaire that were ambiguous or
extraneous were either modified or expunged. The internal consistency of the
questionnaire was found to be 0.89 on Cronbach‘s alpha. The answering options were
—Yes or No. A correct response was assigned score of 1, incorrect response was given a
score of 0. Data were summarized using descriptive statistics of mean, standard
deviation, frequency and percentage. Inferential statistics of Chi Square test was used to
determine associations among gestational age, birth weight, birth asphyxia, delayed cry,
place of delivery, Rh incompatibility and mother history of disease.
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Result

The mean age of the respondents in this study was 4.51 + 1.70 years (Table 1). The study
recruited higher prevalence 27.0% of CP with prematurity and low birth weight and low
physical therapy awareness (42.6%). The 80.0% had reported delayed cry and 76.1% had
birth asphyxia in influenced respondents. The 38.0% had CP who had taken birth in
government hospitals while 16.0% have in case of private hospitals.

Table 1. Distribution of children according to age, birth weight and gestational age

Age Mean +SD 451+1.70
Range 2-7
. . Mean +SD 1.99+.30
Birth weight(Kg) Range <25
. Mean +SD 34.92 +1.49
Gestational age(weeks) Range <37

Table 2. Distribution of children according to history of disease, infection during
pregnancy and accidental history

Normal Cerebral palsy Other
Frequency (%) Frequency (%) Frequency (%)

During pregnancy any High BP 25 (54.3%) 18 (39.1%0) 3(6.5%0)
history of disease Low BP 18 (56.2%0) 14 (43.8%) 0 (0.0%)

Anaemia 75 (55.1%) 51 (37.5%) 10 (7.4%)

Diabetes 20 (100.0%0) 0 (0.0%) 0 (0.0%)

Any other 14 (56.0%0) 11 (44.0%) 0 (0.0%)
During pregnancy any Syphilis 17 (40.5%) 20 (47.6%) 5 (11.9%)
history of infection Torch 18 (58.1%0) 13 (41.9%) 0 (0.0%)

Any other 4 (40.0%) 4 (40.0%) 2 (20.0%)
Accidental history Yes 6 (25.0%) 15 (62.5%) 3 (12.5%)

during pregnancy

Table 3. Distribution of children with cerebral palsy according to sex, age, birth
weight, gestational age, place of delivery, consanguineous marriage, Rh
incompatibility, multiple pregnancy, birth asphyxia and delayed cry

Cerebral

Normal Other
palsy
Frequency Frequency Frequency
(%) (%) (%)
Sex Male 69 (64.5%) 30 (28.0%) 8 (7.5%)
Female 67 (72.0%) 24 (25.8%) 2 (2.2%)
<3 45 (68.2%) 19 (28.8%) 2 (3.0%)
Age 4-5 45 (67.2%) 19 (28.4%) 3 (4.5%)
=6 46 (68.7%) 16 (23.9%) 5 (7.5%)
. . <1.86 19 (30.2%) 39 (61.9%) 5 (7.9%)
Birth weight > 1.87 117 (85.4%) 15 (10.9%) 5 (3.6%)
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; <34 20 (29.9%) 43 (64.2%) 4 (6.0%)
Gestational age >34 116 (87.29) 11 (8.3%) 6 (4.5%)
Place of delivery Government 57 (58.2%) 38 (38.0%) 5 (5.1%)
Private 79 (77.5%) 16 (16.0%) 5 (4.9%)
Consanguineous Yes 5 (27.8%) 11 (61.1%0) 2 (11.1%)
marriage
Rh incompatibility Yes 5 (16.1%) 24 (77.4%) 2 (6.5%)
Multiple pregnancy Yes 24 (60.0%) 14 (35.0%) 2 (5.0%)
Birth asphyxia Yes 6 (9.0%) 51 (76.1%) 10 (14.9%)
Delayed cry Yes 4 (6.2%) 52 (80.0%) 9 (13.8%)
Prevalence
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Figure 2. Frequency of physical therapy awareness

Respondents, who had received treatment from physiotherapist, were less than half i.e.
20.3%. Two cases of Autism, two cases of deaf and dumb, three cases of MR, three cases
of western syndrome, and seven cases of epilepsy was found in the present study. A
majority of respondents (72%) diagnosis is normal and 23.6 % respondent’s diagnosis is
CP in consanguineous marriage group (p = 0.000™). There was significant association
between consanguineous marriage and CP. A majority of respondents (77.5 %) diagnosis
is normal and 17.8 % respondent’s diagnosis is CP and 4.7% others in Rh incompatibility
group (p = 0.0007).There was significant association between Rh incompatibility and
CP. A majority of respondents (80.0%) diagnosis is CP and 6.2 % respondent’s diagnosis
is Normal in Delayed cry group (p = 0.000™). A majority of respondents (76.1%)

39



Journal of Exercise Science & Physiotherapy, Vol. 12, No. 2, 2016
ISSN: 0973-2020 (Print) ISSN: 2454-6089 (Online)

diagnosis is CP and 9% respondents diagnosis is Normal in Birth asphyxia group is (p =
0.000™). There was significant association between birth asphyxia and CP. A majority of
respondents (44.7%) diagnosis is CP in jaundice group. There was significant association
between jaundice and CP (p = 0.0007). In Gestational age group <34, majority of
respondents (64.2%) diagnosis is CP. But in case of Gestational age group “>34”,
majority of respondents (87.2%) diagnosis is normal. (p = 0.000). There was significant
association between gestational age and CP. In case of birth weight group “<1.86”,
majority of respondents (61.9%) diagnosis is CP. While in case of birth weight group
“>1.86", majority of 85.4% of respondent’s diagnosis is normal (p = 0.000). There was
significant association between birth weight and CP.

Discussion

The results of the present study show that there was a high prevalence rate of CP and low
physical therapy awareness in Panipat city. Maryam et al. (2013) reported the prevalence
of CP expressed by gestational age was highest in children born before 28 weeks’
gestation (111.80 per 1000 live births; 95% CI 69.53-179.78; p<0.0327). Yudkin and
Johnson (1995) investigated the risk of cerebral palsy following intrapartum asphyxia at
term, and the contribution of intrapartum asphyxia at term to the overall rate of cerebral
palsy and recognized that the initial hypoxial insult might have occurred in the antenatal
period. Vandana et al (2014) also supported the results of the present study that a
disability is restriction or lack of ability to perform an activity in a manner or within the
range considered normal for a human being. The prevalence of disability is 7 per 1000
live births in India. 20% are not aware about the legal issues for person with disability in
developing countries. Kyllerman et al. (1982) reported that hyperbilirubinemia was
present as a contributory factor in 32%. Following the development of safe routines for
testing and treatment, hyperbilirubinemia has almost disappeared as a risk factor in
Sweden. The subgroup of children born preterm, who are more wvulnerable to
hyperbilirubinemia than those born at term, had decreased from 35% to 19% in the
present one. There are certain limitations addressed during the present research study like
some hospitals did not have their records maintained and others had the records but
without any proper documentation i.e. contact number and address of the patients etc.
Some hospitals did not maintain maternal screening records properly and proper neonatal
examination records were also not present. In 70%-80% of cases Apgar scoring was not
found in records, which is one of the main markers of CP.

Clinical Implication of findings

Maternity care must continue to focus on antenatal risk factors so that pregnancies with
risk associated with cerebral palsy can be identified and managed appropriately; Efforts
must continue to prevent low birth weight and preterm births and where they are
inevitable to provide antenatal and neonatal interventions to reduce associated risk factors
of CP.Multiple births should continue to be the subject of close surveillance in an effort
to reduce the associated mortality and morbidity, particularly cerebral palsy; Due to its
association with cerebral palsy, delayed child bearing and the transfer of multiple
embryos with fertility treatment must be addressed through education and policy
initiatives. Doctor should aware the patient for regular developmental assessment and
regular check-up if there is any birth defect noticed at the birth of child.
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Conclusion

It was concluded from the results of the present study that there was a high prevalence
rate of CP and low physical therapy awareness in Panipat city. It was also found that
cerebral palsy was significantly influenced by prematurity and low birth weight. Most of
the patients who have consulted a physiotherapist, were not taking physical therapy
treatment because of long duration of treatment, financial problems and unsatisfactory
outcome of the physical therapy treatment. We had motivated parents as well as the
society. The results of the present study suggest that we can plan some awareness
campaigns about CP and the role of Physical therapy in its treatment which will help
people gain the required information about the disease. Also, time to time camps those
offer free diagnosis can help as some of the people face financial problems and do not
even get to have a check-up.
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A Study of Physical Fitness Profile of Male Gatka Players

Sukhjinder Singh and Ashok Kumar

Abstract
Aim: The aim of the present study was to observe physical fitness profile of male gatka

players.Method: Twenty seven (N=27) healthy trained male gatka players between the
ages of 9 and 27 years volunteered for this study. Each participant was performed a
vertical jump test, 505 agility test, a maximal right & left handgrip strength test, queen’s
step test (VO,max) and flexibility measured at hip with goniometry (right & left hip
flexion).Result: The mean age, height and weight of gatka players was 16.52+4.91year,
150.56+14.40cm and 43.00+12.01Kg. It was found that the scores of vertical jump test,
505 agility test, maximal right & left handgrip strength test, VO,max, right & left hip
flexion was 14.66+4.16cm, 2.91+0.35 second, 54.00+33.66 kg , 46.66+26.85 kg,
54.64+5.00 ml.kg.min™, 121.33+3.73 degree and 119.74+3.35 degree. Conclusion: It
was concluded that the scores of right handgrip strength and right hip flexion were more
than the left handgrip strength and left hip flexion and this may be due to the effect of
dominant (right) and non-dominant (left) side of gatka players.
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Introduction

Physical fitness is the ability of the body to function at optimal efficiency. Physical
fitness involves skill-related (Speed, Power, Agility, Balance, Reaction time,
Coordination) and health-related components (Cardiorespiratory endurance, Muscular
strength, Muscular endurance, Flexibility, Body composition). The skill-related
components of fitness are important to athletic success and are not crucial for health. The
health-related components of fitness are important for health and performance of daily
functional activities (Astrand 2000). Gatka is a martial art from the North of India
practiced by the Sikhs. Gatka is a style of stick fighting, with wooden sticks intended to
simulate swords. By conception, gatka is defensive as well as offensive and focuses on
infusing the physical with both the spiritual and mental. The style originated in later 19th
century, out of sword practice in the British Indian Army, divided in two sub-style, called
rasmi (ritualistic) and khel (sport) from the 1880s. From a physical conditioning
perspective, the goal of gatka training is to prepare competitors to effectively manage
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both the physical activity and the physiological demands of combat. In championship,
competitors perform long periods of fighting activity interposed with brief periods of
non-fighting activity (pause, 30 second). These contests may elicit near maximal heart
rate (HR) responses and high lactate concentrations, which infer that high demands may
be imposed upon both aerobic and anaerobic metabolism during the bouts. The physical
activity and physiological requirements of gatka competition require athletes to be
competent in several aspects of fitness, including aerobic and anaerobic power, muscular
strength, muscular power, flexibility, speed and agility. It is therefore important that
coaches and sports scientists collect objective information about their players’ physical
performance capabilities to substantiate the objectives of training, establish short and
long-term training programmes and provide objective feedback and to motivate athletes
during training. Hence the present study was undertaken to observe the different
components of physical fitness in trained male gatka players. The alpha level for the data
analysis was determined at 0.05 levels.

Results and Discussion
The mean height and weight of gatka players was 150.56+14.40 cm and 43.00+12.01Kg.
Their body mass index (BMI) was 18.48+2.36 (Table 1).

Table 1. Mean£SD of Anthropometric & Physical Fitness variables of Male Gatka

Players
Variable(s) Mean Std. Deviation
Age, year 16.52 491
Height, cm 150.56 14.40
Weight, kg 43.00 12.01
BMI, kg/m? 18.48 2.36
Leg Power
Vertical Jump Height, cm 14.66 4.16
Muscular Fitness
Handgrip Strength Right, kg 54.00 33.66
Handgrip Strength Left, kg 46.66 26.85
Agility
Agility 505 test (AG505),second 291 0.35
Cardiorespiratory Fitness
VO,max,ml.kg.min™ 54.64 5.00
Flexibility (with Goniometry)
Hip Flexion (HFR), degree 121.33 3.73
Hip Flexion (HFL), degree 119.74 3.35
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The right and left handgrip strength of gatka players was 54.00+£33.66kg and
46.66+26.85kg. It was found that the absolute and percent difference in the value of right
and left handgrip strength was 7.34kg and 13.59 % (Table 18). Thus, mean value of right
handgrip strength was more than left handgrip strength. This may be due to the effect of
dominant (right) and non-dominant (left) hand of the subjects. Further, it was found that
the mean difference between right and left handgrip strength was statistical significant
(t=3.916 p< .01) (Table 2).

Table 2. Paired T-test of right and left handgrip strength of gatka players

Paired Differences
95% Confidence Interval of the

Right handgrip

Mean ; Sig.
strength_ - Left Difference Difference (2-
hand grip Lower Upper t tailed)
strength

7.33333 3.48388 11.18279 3.916 .001

The vertical jump height of gatka players was 14.66+4.16cm (Table 1). A heavier person
jumping the same height as a lighter person has to do more work as they have a larger
mass to move. It is sometimes useful to convert the vertical jump height to units of
power. Power cannot be calculated (Power = Work + Time) since the Time the force is
acted on the body is unknown. Formulas have been developed that estimate power from
vertical jump measurements. In these formulas mass = body weight and VJ = Vertical
Jump height.

Johnson and Bahamonde (1996) established equations for peak and average power.

e Peak power (W) = 78.5 x VJ (cm) + 60.6 x mass (kg) -15.3 x height (cm) -
1308

e Average power (W) = 41.4 x VJ (cm) + 31.2 x mass (kg) -13.9 x height
(cm) + 431

Thus, in the present study an estimated average power was 49 watts and peak power was
134 watts of gatka players.

The agility test (505 agility test) score of gatka players was 2.91+0.35 second. On the
basis of the time taken for 505 agility test, an estimated subject’s speed was 11.24
feet/sec or 7.67mphbor3.43 m/sec or 12.34 km/hr.

An estima&ed VO,max (Queen’s college step test) of gatka players was 54.64+5.00
ml.kg.min

The right and left hip flexion of gatka players was 121.33+3.73° and 119.74+3.35° and
was in the normal range (Tablel). The mean value of right hip flexion was more than left
hip flexion. Further, it was found that the mean difference between right and left hip
flexion was statistical significant (t=5.937 p<.01) (Table 3).
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Table 3. Paired T-test of Right and Left Hip Flexion of Gatka Players

Paired Differences
Right hip Mean 95% Confidence Interval of the Sig.
flexion-Left  pifference Difference (2-
hip flexion Lower Upper t tailed)
1.59259 1.04118 2.14401 5.937 .000
Conclusion

It was concluded that the scores of right handgrip strength and right hip flexion were
more than the left handgrip strength and left hip flexion and this may be due to the effect

of dominant (right) and non-dominant (left) side of gatka players.
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A Comparative Study of Dietary Intake and Expenditure of
Urban and Rural Adolescent Girls age 15-16 years

Narinder Kaur, Ashok Kumar and Vishal Kumar

Abstract

Aim: A comparative study of dietary intake and expenditure of urban and rural
adolescent girls age 15-16 years. Material & Methods: The study was conducted on 60
urban (age 16.09+0.62 years) and 60 rural (age 15.86+0.60 years) adolescent girls. All
subjects were taken from district Sangrur (Punjab). DINE healthy software,
version©1994-1997 dine healthy system was used for the dietary analysis of food
consumed by the subjects. Through this software nutrient intake and energy expenditure
was calculated. Three days recall method was used to determine caloric intake and all
activities with duration done by subjects for 24 hour were recorded for energy
expenditure. Results: Dietary intake of urban and rural girls was 2324.28+192.11 kcal
and 2366.93£221.69 kcal respectively. Energy expenditure of urban girls was
2451.63+165.93 kcal and rural girls were 2599.37+144.95 kcal. Conclusion: The results
showed that the urban and rural girls were taking sufficient dietary intake. But urban
girls’ energy expenditure was below than the rural girls. Both urban and rural adolescent
girls were taking extra energy from fat that was 46 per cent and 46.77 per cent
respectively.
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Introduction

World Health Organization defines adolescence as the segment of life between the ages
of 10-19 years. Adolescence is a transitional stage of life development through which a
child becomes an adult. At this stage the bodies of an adolescent girl are not like a child
anymore but are also not quite yet adult bodies. Balanced nutrition is utmost important in
these young adult’s life. For females required a diet consist of food, vegetables, whole
grains, lean meats and low-fat dairy for strong bones and prevention of osteoporosis later
in life calcium is required. India is in state of nutritional transition, where urbanization
has contributed to shift in diet and obesity is on rise with micronutrients deficiency and
protein energy malnutrition continues to be present. Under nutrition among early
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adolescent girls of rural areas in India is a major health problem (Maiti et al.,
2011).Adolescents need additional nourishing diet as the foundation for lifetime in
health; strength and intellectual validity is laid during this period of age (Kapil et al.,
1993). Dietary intake is a product of many variables like family income and family size,
socio-economic status, mother’s occupational, father’s occupation and knowledge of
sound nutritional practices which would ultimately affect the physical growth (Tamilsari
and Sasirekha 1990, Cole et al., 1997). Adolescents are unaware of the foods essential for
good health, eat very few of the food which supply the basic nutrients (Thomas and Call
1973). Meal skipping greater use of fast foods and fad diets contribute to poor dietary
intake among young people (Jakobivitis et al., 1977). Most of the children eat
improperly. Only 83.2 per cent have their breakfast regular and 62.6 per cent have regular
light lunch. Rural children have consumed 34.9 per cent sweets but fruits and vegetables
in low quantity. Eating habits may depend on parent’s education and household situations
(Kollataj et al., 2011).

Material & Methods

An attempt has been made to study the Dietary analysis of 120 urban and rural adolescent
girls. The subjects were divided into urban and rural groups on the basis of their
residence. Each group was comprised of 60 girls. All the subjects were ranging in age 15-
16 years. Various parameters measured in the present study on urban and rural girls have
been enlisted follow:

Age (years)

Height (cms)

Weight (kgs)

BMI (kg/m?)

Nutrient intake -Major nutrients:
Daily dietary intake of
carbohydrates

Daily dietary intake of fats
Daily dietary intake of proteins
Energy Intake (EI)

Energy Expenditure (EE)

. General Physical Characteristics

Il. Dietary Intake and Energy
Expenditure

corWNE

QO O o o

To determining the caloric intake, a three days recall method was used that is during three
days everything eaten and drunk along with the specific amount eaten by the subject was
recorded. All activities of the subject completed in 24 hours was recorded with duration
of activity and category of activity. DINE healthy software, version ©1994-1997 dine
system was used for the dietary analysis of food consumed by the subject. With the help
of this software nutrient intake and energy expenditure of the subjects was calculated.
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Results and Discussions

Table 1. Mean SD of Dietary Intake & Expenditure of Urban Adolescent Girls

Variables Mean S.D. dietary
intake %

Age (years) 16.09 0.62

Height (cms) 153.1 6.71

Weight (kgs) 44.47 8.12

BMI (kg/m?) 18.97 2.93

Daily dietary intake of 1063.09

carbohydrates (gm) (Calorie) 33.35 4583
266 (gm)

Daily dietary intake of fats (gm) 1071.46
(Calorie) 17.84 46
118.83 (gm)

Daily dietary intake of proteins (gm) 244.47 (Calorie) 1010 10.10
60.96 (gm)

Energy Intake (EI) (Kcal) 2324.38 192.11

Energy Expenditure (EE) (Kcal) 2451.63 165.93

The mean age, height, weight and BMI of urban adolescent girls were 16.09+0.62 year,
153.146.71cm, 44.47+8.12kg and 18.97+2.93 kg/m? respectively (Table 1). The daily
dietary intake of carbohydrates, fats and proteins of urban adolescent girls were
266+33.35gm, 118.83+17.84gm, 60.96+ 10.10gm respectively. The energy intake of
urban adolescent Punjabi girls was 2324.38+192.11 kcal and energy expenditure was

2451.63£165.93 kcal (Table 1).

Table 2. Mean SD of Dietary Intake & Expenditure of Rural Adolescent Girls

Variables Mean S.D. dietary
intake %
Age (years) 15.86 0.60
Height (cms) 155.2 7.14
Weight (kgs) 44.25 6.51
BMI (kg/m?) 18.39 2.62
Daily dietary intake of 1063.48(Calorie) 45.15
carbohydrates (gm) 266.17 (gm) 37.48
Daily dietary intake of fats (gm) 1112.72(Calorie) 46.77
23.59
123.47 (gm)
Daily dietary intake of proteins 246.21 (Calorie) 12.80 10.41
(gm) 62.26 (gm) '
Energy Intake (EIl) (Kcal) 2366.93 221.69
Energy Expenditure (EE) (Kcal) 2599.37 144.95

The mean age, height, weight and BMI of rural adolescent girls were 15.86+0.60 year,
155.247.14cm, 44.25+6.51kg and 18.39+2.62kg/m? respectively (Table 1). The daily
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dietary intake of carbohydrates, fats and proteins of rural adolescent girls were
266.17+37.48 gm, 123.47+£17.823.594 gm, 62.26+ 12.80 gm respectively. The energy
intake of rural adolescent Punjabi girls was 2366.93+221.69 kcal and energy expenditure
was 2599.37+144.95 kcal (Table 2).

Discussion

Furthermore, both groups of adolescent girls also put on display statistically insignificant
difference in percent contribution of carbohydrates, fats and protein and in total energy
intake. Rural girls displayed more energy expenditure than urban girls. It has been
explored from the above-mentioned review of literature that most of the countries of the
world are experiencing deterioration in nutritional of their young generation. Therefore,
the results of the present study will also be helpful in providing the information regarding
nutritional status of rural and urban Punjabi adolescent girls.
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Conclusion

The results showed that the urban and rural girls were taking sufficient dietary intake. But
urban girls’ energy expenditure was below than the rural girls. Both urban and rural
adolescent girls were taking extra energy from fat that was 46 per cent and 46.77 per cent
respectively.
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Comparison of Auditory Response Time in Physically Active and Non-
Active Type 2 Diabetics

Vishal Kumar, Ashok Kumar and Narinder Kaur

Abstract
Aim: To study the auditory response time of physically active type 2 diabetics and non-

active type 2 diabetics. Materials & Method: The study was conducted on 30 physically
active type 2 diabetics (age 46+3 years) and 30 physically non-active type 2 diabetics
(46£3 years) males. Response Analyzer (audio-visual response time instrument) was used
to measure the auditory response time. The stimulus was given by the buzzer and subject
was required to response to the stimulus by pressing an appropriate button. Result: Audio
1(1.08 £ 0.46 ms), Audio 2 (1.05+0.42 ms), Audio3 (1.08+0.40) ms, Audio 4 (1.11+0.39
ms) and combined auditory response time (1.08+£0.33 ms) of physically active type 2
diabetics and Audio 1, Audio 2, Audio3, Audio 4 and combined auditory response time
of physically non-active type 2 diabetics was 1.02 £ 0.31 ms, 1.11+0.44 ms, 1.18+0.58
ms, 1.27+0.52 ms, 1.14+0.37 ms respectively. Conclusion: It was concluded that the
auditory response time was delayed in non-active type 2 diabetics than physically- active
type 2 diabetics.
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Introduction

Physical inactivity and Obesity independently contribute to the development of type 2
diabetes; however, the magnitude of risk contributed by obesity is much greater than that
imparted by lack of physical activity. It knows that physical training has positive effects
on reaction time (Davranche et al., 2006 and Little and Williams 2005). Physical activity
contributes to several positive effects on both physicaland mental health (Blair et al.,
2001; Hallal et al., 2006).Obesity and physical inactivity are well-known risk factors for
the development of type 2 diabetes (Chan JM et al., 1994 — Hu FB et al., 1999). A
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reaction time measurement is a reliable indicator of processing of sensory stimulus by
central nervous system and its execution in the form of a motor response (Aley L et al.,
2007). It is an important method used for central information processing, speed and co-
ordinate peripheral movement responses (Batra A et al., 2014). Type 2 diabetes is a major
cause of morbidity and mortality and has become an important public health issue
worldwide (Perkins2004). The relative risk of death is approximately 20% to 35% lower
in physically active and fit persons compared to that in inactive and unfit
persons(Warburton et al.,, 2006, Samitz et al., 2011).Physically exercise has been
considered a cornerstone of diabetes management, along with diet and medication.
However, high-quality evidence on the importance of exercise and fitness in diabetes was
lacking until recent years.(Sigal et al., 2004).

Materials and Methods

Subjects- All the subjects were participated in the study voluntarily. There were 60 type 2
diabetics male subjects and out of which 30 were physically active and 30 non- active
type 2 diabetics and their age ranged from 40-50 years. All the subjects were right
handed, non-smokers, non-alcoholic. The auditory response time was measured by digital
response time instrument, which is specially designed to measure response time in
seconds that was Response Analyzer which had a display accuracy of 0.001 second. The
auditory response time was recorded for low, medium, high and very high frequency
sound stimuli. The stimulus was given by the buzzer. The subject was required to
response to the stimulus by pressing an appropriate button. As soon as the stimuli was
perceived by the subject, he responded by pressing an appropriate response switch. The
display screen of the instrument indicated the response time in seconds. All subjects were
given practice trails and were instructed to react as quickly as possible on every trial. The
average of the three readings was taken as the value for auditory response time.

Data were analyzed using the Statistical Package for Social Sciences Software (SPSS
16.0 free trial version for Windows, SPSS Inc., Chicago, IL, USA). Mean and standard
deviation was calculated.

Results and Discussion

Table 1. Descriptive Statistics of Physically-active Type 2 diabetics

Variables Mean Standard
deviation
Age(years) 46.03 3.16
Height (cms) 171.97 7.70
Weight(kg) 78.46 11.75
Body Mass Index (kg/mz) 26.47 3.69
Audio-1 (very high frequency sound) (sec) 1.08 0.46
Audio-2 (high frequency sound) (sec) 1.05 0.42
Audio-3 (medium frequency sound) (sec) 1.08 0.40
Audio-4 (low frequency sound) (sec) 1.11 0.39
Combined audio (1+2+3+4) (sec) 1.08 0.33
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Table 2. Descriptive Statistics of physically non-active type 2 diabetics

Variables Mean Standard
deviation
Age(years) 46.70 3.77
Height (cms) 170.30 5.74
Weight(kg) 78.77 17.34
Body Mass Index (kg/mz) 27.10 5.52
Audio-1 (very high frequency sound) (sec) 1.02 0.31
Audio-2 (high frequency sound) (sec) 1.11 0.44
Audio-3 (medium frequency sound) (sec) 1.18 0.58
Audio-4 (low frequency sound) (sec) 1.27 0.52
Combined audio (1+2+3+4) (sec) 1.14 0.37

Discussion

Table 1 and Table 2 shows mean height, weight, body mass index, auditory response time
of physically active and non-active of type 2 diabetics. It was observed from results is
that auditory response time was less that is better in physically active type 2 diabetics

than non-active type 2 diabetics.

Conclusion

It was concluded that the auditory response time was delayed in non-active type 2

diabetics than physically- active type 2 diabetics.
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