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Abstract:_Background: Physical activity is a complex behaviour that is nurtured by environmental and
biological factors. In day-to-day life, moderate level of physical activity has a number of positive
influences on all systems, especially cardiovascular and respiratory systems. Few studies reported how
the different modes of aerobic exercise influence the cardiovascular efficiency and physical fitness in
sedentary subjects. This study was aimed to study the effect of whole body exercise, walking exercise,
upper and lower limb exercise and combined exercise on sedentary males. Method: Seventy five healthy
non-smoking males aged between 15-25 years were recruited for 12 week exercise training. Participants
were divided into five groups, 15 in each. Each group performed different exercise for 12 weeks under
the supervision of physical trainer. Interventions included respiratory rate, resting pulse rate, blood
pressure, forced expiratory volume in one second (FEV1), peak expiratory flow rate (PEFR), 6 minute
walk distance (6 MWD), 12 minute walk distance (12 MWD), 6 minute bicycle ergometer (6 MBE) test
and 6 minute arm ergometer (6MAE) test. Parameters were studied twice before and after exercise
training. Data was represented as meanzSD. Students paired t test was applied for pre and post data
analysis. Result: The increase in cardiorespiratory efficiency was found significantly higher in response to
whole body, combined and walking exercise. The other mode like only upper limb or lower limb
exercises are not as beneficial. Conclusion: In conclusion cardio-respiratory efficiency and exercise
performance both are improved by regular exercise training and whole body exercise is the best among
all. Lower limb exercise is least beneficial.
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Introduction: Development of brain occurred as been develop for specific training and
men is destined to move locomotive apparatus conditions. There are many evidences
constitute the majority of body mass. Basic confirming that the changes, which occur due to
instrument of mobility and locomotive the regular physical work, not only increase the
apparatus is skeletal muscle’. functional capacity of organism, but also
decrease the risk of various diseases>™. Exercise
training is important for the improvement of
cardio-respiratory efficiency, work performance
and the functioning of other systems. Physical

Exercise has been a means of testing the
physical capabilities and physiological responses
of an individual that form the basis of good

health and well-being. It develops the ability to
tolerate, withstand stress, and carry on in
circumstances where an unfit person cannot
continue. The American College of Sports
Medicine (ACSM) defines aerobic exercise as
"any activity that uses large muscle groups, can
be maintained continuously, and is rhythmic in
nature." It is a type of exercise that overloads
the heart and lungs and causes them to work
harder than at rest’ and the example are
walking, jogging, running, skipping, dancing,
swimming, bicycling etc.

In the many advance laboratories of exercises
physiology specific exercise programme have

activity is known to improve physical fitness and
to reduce morbidity and mortality from
numerous chronic ailments®.

Exercise training influence a number of factors
which affect exercise performance. It may cause
increase muscle strength, maximal oxygen
uptake, structural and functional changes in a
number of organ systems and there are
psychological changes as well. The aerobics
exercise is a system of acyclic exercises, which
improves the capacity of cardiovascular
functions, develops the toughness of muscles
and the coordination of movement. A regular
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participation in aerobics exercise program, as in
other endurance exercises, increases the
capacity of cardiovascular system *

There are few studies reported on aerobic
exercise and pulmonary function in general
population. As far as the recent developments
concern exercise physiology have shown
significantly positive improvements, however
non-significant associations have also been
reported.*™® There are different parameters
used for the measurement of lung functions but
FEV1 has been proven to be most crucial in
detecting pulmonary changes easily and
effectively in clinical settings the patient
turnover is high and in settings where obesity is
prevalent."

With this idea sedentary human were trained in
different forms of exercise for 12 weeks. Their
cardio-respiratory  efficiency and exercise
performance were measured and compared
before and after exercise training. Authors were
keen to know the role of physical activity in the
modification of cardiovascular functions, lung
functions; positive results if derived could then
be communicated to the students for their
fitness and well-being.

Material and Method: Participants: This study
was conducted in Department of Physiology,
PSMC, Karamsad after ethical clearance.
Longitudinal experimental study was conducted
in total 75 male subjects. After taking informed
consent detailed history was noted. This was
followed by a physical examination of each
participant and those with a past medical
history suggestive of asthma or exercise-
induced asthma, smoking, chronic cough,
recurrent respiratory tract infection, history of
chest or spinal deformity, obesity, and chronic
obstructive lung diseases were excluded from
the study. Only healthy, non-smoker and non
addict subjects were selected for the study. The
aim of the study and procedure of the tests
were explained to all subjects and only those
who volunteered, included in the study. Now
subjects were divided in to 5 different groups,
15 in each. Each group was trained for different

exercise. Anthropometric measurements were
taken.

Exercise training: Five different modes of
exercise were used. All participants underwent
the 12 week exercise training for half an hour
daily, five times in a week. Table 1 showed the
training protocol

Material and Interventions: All the subjects
were studied for cardiorespiratory efficiency
and exercise performance. Interventions were
performed twice, before and after the 12 week
of physical training. The following interventions
were taken.

(A) Cardiorespiratory efficiency tests:

1. Measurement of resting pulse rate and blood
pressure.

2. Respiratory rate: Resting respiratory rate was
taken before the study and after the exercise
training.

3. Forced expiratory volume in one second
(FEV1): For the measurement of FEV1 digital
spirometer SP-1A was used. Subjects were
asked to breathe in deeply in upright position,
then to take mouthpiece firmly between their
lips and breathe out as strongly as possible for
more than two seconds.

4. Peak expiratory flow rate (PEFR): To measure
the PEFR the mini Wright’s peak flow meter was
used. The subjects were asked to take a full and
deep inspiration and then to blow out fast and
forcefully in to the mouth piece of peak flow
meter.

(B) Exercise performance test: (1) Walking
tests: 6 minute (6MWT) and 12 minute walk
tests (12MWT) were performed. Both the teats
were carried out on a level enclosed passage.
Subjects were asked to walk as much as
distance as they could in 6 and 12 minutes and
instructed to walk continuously as fast as
possible without any stoppage or slowing down
in speed. Subjects should put their maximum
efforts to cover maximum distance. A physical
instructor accompanied the subject, acting as
time keeper and giving the necessary
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encouragement. Distance was measured in

meters.

2. Bicycle Ergometer test: Six minute ergometer
distance (6MED) was performed on Hero allegro
Exer bike. The subjects were instructed to pedal
(at moderate tension of 30 kg.m/sec) as fast as
possible for a period of six minutes. During the
test they were continuously encouraged to
reach a maximal pedalling. The result was
expressed as distance covered in kilometres. Six
min maximum arm ergometer test (6MAE) was
also performed by setting a moderate tension

(30 kg.m/sec) on handle bars of hero allegro
Exer bike. The subjects were instructed to row
the pedals as maximally as possible for a period
of six minutes. During the test they were
continuously encouraged to reach a maximally
rowing speed.

Statistical analysis: Students paired t-test (2 tail)
was applied to compare the pre and post
training values. Statistics were tested at the
p<0.05 level of significance and data were
reported as meanzSD.

Table 1: Exercise Training Protocol

Table 2 showed the anthropometric data of
subjects for each group which include age,
weight, height and body surface area. Table 3
showed the values of pre and post exercise
changes in cardio-respiratory efficiency. Pulse
rate and SBP decreased after all exercise
modes, while DBP has shown variable values.
Respiratory rate is not affected by exercise
while FEV1 and PEFR improved after all modes

Exercise training Instrument used Type of exercise Speed Tension
Whole body Hero allegro Exer Rowing+ 20 times/ min Moderate
Group A (N=15) bike pedalling+ 20 kms/hr 30 kg.m/sec
walking 10 kms/hr
Combined limb Hero allegro Exer Rowing+ 20 times/min Moderate
Group B (N=15) bike pedalling 20 kms/hr 30 kg.m/sec
Walking - walking 10 kms/ hr -
Group C (N=15)
Upper limb Hero allegro Exer Rowing 20times/min Moderate
Group D (N=15) bike 30 kg.m/sec
Lower limb Hero allegro Exer | Pedalling 20kms/hr Moderate
Group E(N=15) bike 30 kg.m/sec
Table 2: Anthopometric parameters
Data Whole body Combined limbs | Walking Upper limbs Lower limb
N ( N=15) ( N=15) ( N=15) (N=15) ( N=15)
Age (Yrs) 17.9+0.9 17.9+0.9 17.53+0.64 18.93+0.40 17.73+.59
Weight (kg) 57.75+9.19 57.75+9.19 61.67+12.26 57.40+7.27 57.2+8.55
Height (cms) 168.5515.52 168.55+5.52 168.33+4.91 172.0715.70 167.415.47
BSA m? 1.651£0.13 1.65+0.13 1.70+0.15 1.67+0.11 1.63+£0.11
Result: There were 75 sedentary male subjects of exercises except lower limb exercise. Table 4
aged between 15-25 vyears were studied. showed the improvement in exercise
Besides cardio-respiratory efficiency tests, performance as 6 MWD, 12 MWD both
exercise performance tests were also studied. increased after exercise training. Results

showing that whole body exercise showed
significant changes in all parameters.

It consisted of rowing, pedalling on hero allegro
exer bike and walking. Combined limbs exercise
or walking exercise training is the next best and
lower limb or upper limb exercise alone follows
them.
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Table 3: Comparison of effect different modes of exercise on cardio-respiratory parameters

Paramet | Whole body Combined limbs Walking Upper limbs Lower limb

ers Before | After Before | After Before | After Before | After Before | After

RR 15.7+ 16.0+ 14.9+ 15.2+ 15.7+ 16.0+ 14.5+ 15.6+ 15.1+ 15.5+

(/min) 2.37 2.14 2.25 1.82 2.37 2.14 1.96 1.88 2.6 1.60

PR (/min) 77.3+ 71.8+ 77.3+ 72.3+ 76.5+ 71.6+ 78.1+ 70.9+ 77.3+ 72.7+
3.2 2.92%** 3.18 3. %** 3.66 3.48%** 3.34 2.71%** 2.69 2.69%**

SBP 116.7+ 109.9+5. | 117.05. | 109.2+#4. | 120.2+7. | 112.2+6. | 114.8+8. | 108.5+5. | 115.3+8. | 109.6%6.

(mm/Hg) 7.2 8 ** 6 Bo*** 55 88** 28 15% 34 47*

DBP 76.0348. | 71.67+7. | 75.3% 73.5+ 78.4+ 75.6+ 73.8746. | 66.53%4. | 76.53+11 | 71.07+7.

(mm/Hg) 21 02%** 6.40 8.21 8.01 6.73 44 75%* 22 25

FEV1 3.4+ 4.7+ 3.38+ 4.36+ 3.26+ 4.12+ 3.51+ 4.07+ 3.31+ 3.43+

(L) .67 HLF** 71 A5x*E .66 L33k .03 34%* 45 47

PEFR 556.6+61 | 594.7+64 | 530.3%56 | 605.6+64 | 577.3%47 | 615.6+55 | 580.3+65 | 611.6+53 | 538.6+61 | 546.0+62

(L/min) .15 .39%* .93 A7%* .88 A5* .64 87* 4 7

RR= Respiratory rate, PR= pulse rate, SBP= systolic blood pressure, DBP= diastolic blood pressure, FEV1=

forced expiratory volume in first one second, PEFR= peak expiratory flow rate, * P <0.05, ** P<0.005,

*** n<0.001

Table 4: Comparison of effect different modes of exercise on exercise performance test
Test Whole body Combined limbs Walking Upper limbs Lower limb

Before | After Before | After Before | After Before | After Before | After

6 MWD 705.5¢47. | 743+ 694.6+30 | 758.6+57 | 705.5#55 | 761.2+58 | 715.6+46 | 717.2+46 | 706.4+54 | 734.8+58
(m) 21 56.7*** | 26 .99** .65 .23% 4 .53 .66 57
12 MWD 1439.6+1 | 1534.3#1 | 1441.446 | 1551.241 | 1453.9+1 | 1553.0#1 | 1462.7+#1 | 1506.6#8 | 1427.3+1 | 1526.8+1
(m) 13.4 19.2*%** | 541 13.0*** | 20.1 04.3* 26.4 8.18 13.8 65.3
6MBE 3.26% 3.90+ 3.13¢ 4.36+ 3.39¢ 4,17+ 3.37¢ 3.51+ 3.13¢ 3.57+.
(Km) 0.53 0.60*** | 0.50 0.41*** | 0.40 0.44*** | 0.61 0.61 0.57 0.46*
6MAE 306.0433. | 347.9+40 | 296.8+35 | 373.5+29 | 312.4+37 | 332.84#35 | 311.2¢26 | 371.1#25 | 303.7#33 | 314.1#39
(m) 2 e el .36 TEEE .98 .29 .07 EEE 22 .07

6MWD= 6 minute walk distance, 12MWD= 12

minute walk distance, 6MBE= 6 minute bicycle
ergometer test, 6MAE= 6 minute arm

ergometer test, * P <0.05, ** P<0.005, ***
p<0.00

Discussion:

Our

study

state that

regular

moderate aerobic exercise training significantly
improves  cardiorespiratory  efficiency in
sedentary male subjects. Whole body exercise
training causes maximum benefits in subjects.

Walking and combined limb exercise training
are the next. Lower limb and upper limb
exercise training has variable effects'.

exercise is
the

aerobic
for  evaluating

It is
particularly

reported that
useful

pathophysiology, and exercise prescription for
rehabilitation®**.

Pulse decreases significantly in all kind of
exercises. Resting pulse depends upon vagal
and sympathetic tone, but the vagal tone
predominates’’. Aerobic exercise increases the
vagal tone and also increases the concentration
of circulatory catecholamine. Reflex activation
of heart rate due to cardiovascular and
pulmonary reflexes is reduced and the effect of
stretch receptor of muscle and joints on heart
rate also reduced.™

Blood pressure depends upon central and
peripheral mechanism of regulation, peripheral
vascular resistance, mechanical efficiency of
heart and cardiac output. Exercise decreases
the magnitude of central and peripheral

cardiopulmonary capacity of athletes and mechanism, also reduced the peripheral
normal people, as well as for clinical practice, vascular resistance may cause increase
such as diagnosis and evaluation  of mechanical efficiency of heart."” Exercise is a
cardiovascular  disease, ~ assessment  of stressful condition that produces marked
treatment effect, ascertainment of change in body functions, improves endurance

and reduces breathlessness. Skeletal muscle
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control many crucial elements of aerobic
conditioning, including lung ventilation. The
possible explanation could be that regular
forceful inhalation and deflation of the lungs for
prolonged period’s leads to strengthening of
respiratory muscles.”> There might be an
increase in the maximal shortening of the
inspiratory muscles as an effect of training,
which has been shown to improve lung
function”. FEV1 depend upon airway
resistance, lung compliance and contraction
power of respiratory muscle. In present study
FEV1 increase significantly in whole body and
combined and walking exercise in males. This
may be due to increased elasticity of joints
concern with respiratory movements leading to
greater expansion and recoil of thoracic cage.
FEV1 is also improved after exercise in
asthmatic persons but the rise was statistically
insignificant maybe due to respiratory muscle
weakness.”” Our study improvement in FEV1
after an 12-week exercise course is comparable
to a study in which significant augmentation in
FEV1 and FVC were observed after physical
training in healthy male welders. These results
also agreed with a previous study which proved
that ventilatory exercise programme improves
all measured pulmonary parameters.”>**

Our study found that PEFR improved after all
exercises. It is reported that 16 weeks aerobic
exercise plan (five 20 minute sessions of jogging
in a week) can improve the PEFR up to 17%
significantly”. As far as airways are concerned,
activity-induced bronchodilation reduces airway
resistance and improves pulmonary ventilation.
It is known that normally the volume and
pattern of ventilation are initiated by neural
output from the respiratory centre in the
brainstem. This output is influenced by input
from chemoreceptors, proprioceptors in
muscles, tendons and joints and impulses sent
by nerves to the intercostal and diaphragmatic
muscles.”®Our result correlates with Y.J. Cheng
et al. who showed in their study that physical
activity improved pulmonary function in healthy
sedentary people %’

Our study found that exercise training not only
improves the cardio-respiratory capacity but

also increase the exercise efficiency. Exercise
training improves the 6 MWD and 12 MWD. We
found that the 6'WT is a reliable and
reproducible test. It is reported that after
exercise training, a significant improvement of
walking distance (WD) was shown in T-CHD®.
The 6MWT appears reproducible and valid
relative to cycle ergometer assessments of
cardio-respiratory responses, and offers a
simple method of clinical assessment. An 8-
week moderate walking program improves the
cardiopulmonary fitness of children with CP, as
measured by 6MWT.*

Conclusion: In conclusion the longitudinal
purposeful physical exercises significantly
improve the cardiorespiratory efficiency in
sedentary persons. Amongst different modes of
aerobic exercises the whole body exercise is
best suited to the individuals. It is confirmed
above mentioned aerobic exercise improves the
physical health component of quality of life and
endurance in persons. It should be included as a
part of a comprehensive health promotion
strategy.

Results of blood pressure enlightened the
further way of hypertension management. Our
study suggests that the moderate aerobic
exercise can improve airway functions in
healthy people and thus provides further
support for the aerobic exercise as an important
component of pulmonary rehabilitation. This
will lead to better and improved treatments of
COPD. Repeated periodic exercise helped in
improving lung functions, especially FEV1.
Periodic measurement of FEV1 with regular
exercise can help in generating awareness
regarding lifestyle modifications, and acquiring
a healthy habit of being active.
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