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Abstract
The competition in medical field, unhealthy food and lack of exercise deteriorate the health of student. 
Yoga is the ancient technique to increase the concentration power, physical and mental well-being. We 
have done randomized control study on medical students between study and control group. The study group 
has practice yoga for 4 weeks whereas the control group hasn’t. In the study group there is significantly 
improvement in cardio-respiratory parameters (p<0.0001).This study showed that regular yoga practice in 
medical students can decrease their stress and improve cardiac and respiratory function.
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Introduction
Medical students are confronted with a variety of life 

stressors from both college and home. The disproportion 
between sympathetic and parasympathetic discharge due 
to stress is associated with morbid condition like diabetes 
mellitus, hypertension and metabolic syndrome(1).

Yoga is development of the union of mind and 
body through a combination of exercise respiration 
and meditation in order to achieve psychosomatic 
harmony(2). Yogaconsists of a holistic combination of 
postural exercise (Asana)(3), relaxation and voluntary 
breathing exercise (pranayamas). The yoga has been 
studied in patient of diabetes, hypertension and post 
traumatic stress disorder for management(4)(5)(6).

Hence it is pertinent to study of the effects of yoga 
on cardio respiratory physiology of medical students 

in order to better understand its effects on healthy 
individuals and to provide the scientific basis for the 
possible use of yoga techniques as preventive and/or 
alternative therapy for health disorders(7)(8).

Material and Method
Study Design – Randomized control study

Inclusion criteria:

1.	 Those who were ready to give written consent.

2.	 Those who were above 18 years.

3.	 Those who were apparently healthy on history and 
clinical examination.

Exclusion criteria:

1.	 Those who had BMI < 18.5 or > 24.99

2.	 Those who were on any diet/exercise regime.

3.	 Those who were on any drugs that affect cardio-
respiratory functions.

4.	 Those who had any disease/disorder that can affect 
physiological functions e.g. thyroid disorders, 
diabetes mellitus bronchial asthma any acute illness 
of respiratory or cardiovascular system.



International Journal of Physiology, July-September 2020, Vol. 8, No. 03  25

5.	 Those who were smokers and/or alcoholics.

Sample size-300

Randomization: Using simple random sampling, 
participants were allotted to intervention study group 
and control group.

Intervention:

•	 Four weeks yoga training program by a certified 
yoga teacher.

•	 Program included yoga training for 6 days a week 
with one-day rest.

•	 Graded yoga training schedule with weekly medical 
examination of subjects.

Week No. Yoga training Total daily duration

1 Joint relaxation exercise(JRE) for 15 minutes followed by shavasan for 5 minutes 15+5=20 minutes

Weekly medical examination - 1

2 JREs for 5 minutes followed by pranayams for 10 minutes followed by shavasan for 5 
minutes. 5+10+5=20 minutes

Weekly medical examination - 2

3 JREs for 5 minutes followed by pranayams for 10minutes followed by suryanamaskar for 5 
minutes followed by shavasan for 5 minutes. 5+10+5+5=25 minutes

Weekly medical examination - 3

4 JREs for 5 minutes followed by pranayams for 10 minutes followed by suryanamaskar for 
10 minutes followed by shvasan for 5 minutes 5+10+10+5=30 minutes

Weekly medical examination - 4

Pranayam included following:

1.	 Anulomvilom pranayama

2.	 Bhramari pranayama

3.	 Shitali pranayama

4.	 Sitkari pranayama

General Parameters studied were Height, Weight 
and Body Mass Index. The cardiac parameter studied 
were Resting Pulse Rate (RPR), Resting Systolic and 
Diastolic Blood Pressure and Fitness Index (FI).

Fitness index: FI was calculated using the Harvard 
step test(9).

FI (%) =(100 x test duration in seconds) divided by 
(2 x sum of heart beats in the recovery periods)

The Respiratory Parameters were measured using a 
computerized spirometer. The tests recorded were tidal 
volume (TV), slow vital capacity (SVC), forced vital 
capacity (FVC), forced expiratory volume in first second 

(FEV1), FEV/FVC ratio, Peak expiratory flow rate 
(PEFR), forced expiratory flow during middle 50% (FEF 
25-75%),Forced expiratory flow during 200-1200ml 
of expiration (FEF200-1200) and maximum voluntary 
ventilation (MVV). The respiratory parameters for 
efficiency measured were Breatheholding (BHT), 
Maximum expiratory pressure (MEP) and 40 mm Hg 
endurance test (40mmHg ET).

Statistical analysis:

To compare a mean of different variables each 
group i.e. intervention and control group (post-test value 
versus pre-test value), paired students test was used.

To compare mean of different variables between 
the groups i.e. intervention and control group unpaired 
students test was used.

The alpha level to determine significance was 
P<0.05 for all analysis. p<0.05 shall be considered 
highly significant.
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Findings:

Table 1: Anthropometric parameters in intervention group (paired student’s test)

Gender Parameter
Pre yoga Post yoga

P value
Mean± SD Mean ±SD

Female
(n=72)

Age(years) 18.50 ±0.71 18.50±0.71 -

Height(cm) 156.46±5.29 156.46±5.29 -

Weight(kg) 52.00±6.44 52.03±6.39 0.32

BMI(Kg/m2) 21.22±2.26 21.24±2.25 0.39

Male
(n=78)

Age(years) 18.60±0.62 18.60±0.62 -

Height(cm) 170.72±7.64 170.72±7.64 -

Weight(kg) 61.69±8.81 61.64±8.54 0.44

BMI(Kg/m2) 21.14±2.46 21.12±2.37 0.47

All
(n=150)

Age(years) 18.43±0.67 18.43±0.67 -

Height(cm) 163.87±9.73 163.87±9.73 -

Weight(kg) 57.04±9.14 57.03±8.96 0.72

BMI(Kg/m2) 21.18±2.36 21.18±2.31 0.86

Table 2: Anthropometric parameters in control group (paired student’s test)

Gender Parameter
Pre yoga Post yoga

P value
Mean± SD Mean ±SD

Female
(n=64)

Age(years) 18.09 ±0.29 18.09±0.29 -

Height(cm) 158.94±5.51 158.94±5.51 -

Weight(kg) 53.16±6.44 53.13±7.22 0.57

BMI(Kg/m2) 20.97±2.04 20.96±2.01 0.62

Male
(n=86)

Age(years) 18.23±0.48 18.23±0.48 -

Height(cm) 171.00±6.43 171.00±6.43 -

Weight(kg) 62.20±8.64 62.13±8.50 0.13

BMI(Kg/m2) 21.22±2.23 21.20±2.19 0.15

All
(n=150)

Age(years) 18.17±0.41 18.17±0.41 -

Height(cm) 165.85±8.50 165.85±8.50 -

Weight(kg) 58.34±9.23 58.29±9.13 0.13

BMI(Kg/m2) 21.11±2.15 21.10±2.11 0.17

Table 3: Cardiovascular efficiency in intervention group (paired student’s test)

Gender Parameter
Pre yoga Post yoga

P value
Mean± SD Mean ±SD

Female
(n=72)

RPR(beats/min) 75.31±5.39 73.04±5.26 <0.01

SBP(mmHg) 116.75±8.68 114.44±5.43 <0.01

DBP(mmHg) 75.95±4.28 74.06±4.49 <0.01

fI (%) 69.93±12.10 71.31±10.34 <0.01
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Gender Parameter
Pre yoga Post yoga

P value
Mean± SD Mean ±SD

Male
(n=78)

RPR(beats/min) 79.31±8.14 77.15±6.24 <0.01

SBP(mmHg) 123.64±7.6 121.03±6.51 <0.01

DBP(mmHg) 78.26±6.51 76.64±4.96 <0.01

fI (%) 75.78±9.03 77.30± 7.14 <0.01

All
(n=150)

RPR(beats/min) 77.39±7.22 75.18±6.13 <0.01

SBP(mmHg) 120.33±8.81 117.87±6.84 <0.01

DBP(mmHg) 77.13±5.65 75.40±4.90 <0.01

fI (%) 72.97±10.98 74.42±9.29 <0.01

RPR – Resting Pulse Rate; SBP – Systolic Blood Pressure; DBP – Diastolic Blood Pressure; fI – Fitness Index

Table 4: Cardiovascular efficiency in control group (paired student’s test)

Gender Parameter
Pre yoga Post yoga

P value
Mean± SD Mean ±SD

Female
(n=64)

RPR(beats/min) 76.16±5.35 76.67±4.50 0.11

SBP(mmHg) 119.66±8.24 120.00±6.74 0.75

DBP(mmHg) 77.25±4.21 77.03±3.80 0.77

fI (%) 71.93±11.38 71.19±11.40 0.96

Male
(n=86)

RPR(beats/min) 76.29±4.64 76.48±5.32 0.80

SBP(mmHg) 120.95±6.54 119.16±5.93 0.07

DBP(mmHg) 76.77±4.91 76.56±4.54 0.78

fI (%) 77.05±7.32 75.06± 10.64 0.12

All
(n=150)

RPR(beats/min) 76.23±4.94 76.56±4.97 0.54

SBP(mmHg) 120.40±7.32 119.52±6.28 0.23

DBP(mmHg) 76.97±4.62 76.76±4.23 0.69

fI (%) 74.51±9.70 73.41±11.09 0.31

Table 5: Respiratory function tests in intervention group (paired student’s test)

Gender Parameter
Pre yoga Post yoga

P value
Mean ± SD Mean ± SD

Female(n=72)

TV(ml) 359.88±25.31 361.83±25.40 0.64

SVC(liters) 3.10±0.45 3.47±0.57 <0.01

BHT(seconds) 37.22±5.06 39.65±4.83 < 0.01

MEP(mmHg) 64.11±11.24 65.31±11.58 < 0.01

40mmHg ET(seconds) 28.04±9.57 30.40±10.21 < 0.01

FEV1(liters) 2.50±0.52 2.62±0.71 < 0.01

FVC(liters) 3.13±0.63 3.25±0.85 < 0.01

FEV1/FVC(%) 79.86±2.98 81.56±3.86 < 0.01

PEFR(L/sec) 382.72±26.63 383.88±26.40 < 0.01

FEF25-75% (L/sec) 296.76±15.82 297.29±15.75 < 0.01

FEF200-1200(L/sec) 346.58±14.79 347.11±14.83 < 0.01

MVV(L/sec) 99.95±20.62 100.03±20.60 < 0.01
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Gender Parameter
Pre yoga Post yoga

P value
Mean ± SD Mean ± SD

Male (n=78)

TV(ml) 409.96±62.36 412.92±62.41 0.77

SVC(liters) 4.00±0.53 4.30±0.50 < 0.01

BHT(seconds) 41.77±9.08 45.01±9.54 < 0.01

MEP(mmHg) 74.95±19.26 76.12±19.60 < 0.01

40mmHg ET(seconds) 34.68±13.07 37.15±13.49 < 0.01

FEV1(liters) 3.25±0.57 3.46±0.59 < 0.01

FVC(liters) 4.07±0.66 4.30±0.71 < 0.01

FEV1/FVC (%) 79.91±3.29 82.00±3.79 < 0.01

PEFR(L/sec) 419.73±48.67 455.08±38.30 < 0.01

FEF25-75% (L/sec) 298.32±16.52 298.88±16.48 < 0.01

FEF200-1200(L/sec) 341.94±14.88 342.46±14.89 < 0.01

MVV(L/sec) 129.99±23.95 130.42±23.94 < 0.01

All (n=150)

TV(ml) 385.92±54.27 388.40±54.55 0.69

SVC(liters) 3.57±0.60 3.90±0.68 < 0.01

BHT(seconds) 39.59±7.74 42.44±8.09 < 0.01

MEP(mmHg) 69.75±16.78 70.93±17.08 < 0.01

40mmHg ET(seconds) 31.49±11.96 33.91±12.46 < 0.01

FEV1(liters) 2.89±0.66 3.06±0.81 < 0.01

FVC(liters) 3.62±0.80 3.80±0.94 < 0.01

FEV1/FVC (%) 79.89±3.13 81.79±3.82 < 0.01

PEFR(L/sec) 419.73±48.67 420.90±48.62 < 0.01

FEF25-75% (L/sec) 294.57±16.15 298.12±16.10 < 0.01

FEF200-1200(L/sec) 344.17±14.97 344.71±14.95 < 0.01

MVV(L/sec) 115.38±27.05 115.84±27.03 < 0.01

Table 6: Respiratory function tests in control group (paired student’s test)

Gender Parameter
Pre yoga Post yoga

P value
Mean± SD Mean ±SD

Female(n=64)

TV(ml) 357.84±26.10 358.67±25.74 0.87

SVC(liters) 3.54±0.54 3.55±0.59 0.94

BHT(seconds) 37.27±5.33 37.36±4.98 0.88

MEP(mmHg) 62.91±11.06 62.30±11.19 0.10

40mmHg ET(seconds) 27.05±9.72 27.39±10.28 0.35

FEV1(liters) 2.80±0.52 2.75±0.60 0.45

FVC(liters) 3.57±0.62 3.52±0.77 0.55

FEV1/FVC (%) 78.34±3.33 78.13±3.34 0.71

PEFR(L/sec) 390.27±26.56 390.31±26.61 0.86

FEF25-75% (L/sec) 302.10±16.61 302.14±16.68 0.92

FEF200-1200(L/sec) 345.81±15.00 345.29±15.90 0.21

MVV(L/sec) 99.95±20.39 99.89±20.12 0.88
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Gender Parameter
Pre yoga Post yoga

P value
Mean± SD Mean ±SD

Male (n=86)

TV(ml) 395.08±48.07 396.56±63.02 0.86

SVC(liters) 3.76±0.64 3.84±0.53 0.32

BHT(seconds) 41.97±9.06 42.29±9.13 0.67

MEP(mmHg) 72.58±14.43 73.45±18.86 0.46

40mmHg ET(seconds) 35.20±12.86 34.95±13.32 0.68

FEV1(liters) 2.97±0.65 3.02±0.63 0.65

FVC(liters) 3.72±0.58 3.81±0.76 0.44

FEV1/FVC (%) 79.93±3.31 79.06±3.27 0.10

PEFR(L/sec) 393.34±36.12 392.85±35.96 0.12

FEF25-75% (L/sec) 306.48±16.56 309.44±16.08 0.17

FEF200-1200(L/sec) 349.66±15.70 350.00±15.18 0.49

MVV(L/sec) 101.90±23.83 102.42±23.81 0.88

All (n=150)

TV(ml) 379.19±44.13 380.39±53.84 0.82

SVC(liters) 3.67±0.61 3.72±0.57 0.43

BHT(seconds) 39.96±8.02 40.19±8.00 0.78

MEP(mmHg) 68.45±13.91 68.69±16.93 0.64

40mmHg ET(seconds) 31.72±12.27 31.73±12.65 0.98

FEV1(liters) 2.90±0.60 2.90±0.63 0.96

FVC(liters) 3.65±0.72 3.69±0.78 0.67

FEV1/FVC (%) 79.25±3.40 78.66±3.32 0.13

PEFR(L/sec) 392.03±32.32 391.77±32.23 0.22

FEF25-75% (L/sec) 304.61±16.67 306.32±16.68 0.17

FEF200-1200(L/sec) 348.02±15.48 347.99±15.61 0.94

MVV(L/sec) 101.07±22.37 101.34±22.28 0.89

Discussion
Cardiovascular efficiency parameters: In our 

study RPR, SBP and DBP reduced significantly whereas 
Fitness Index (FI) increased significantly following 
yoga training in participant students compared to control 
group. The similar effect oncardiovascular parameters 
was found by Bhavanani et al wherein participants 
practiced pranayama such as sukhapranayasms 
and Chandra nadi pranayama(10,11). Many studies 
have reported that practice of pranayams increases 
parasympathetic activity and decreases sympathetic 
activity which may be responsible for these observed 
cardiac parameters(12)(13)(14).

The calculated rate of breathing in different pranayams 
may have contributed to the beneficial cardiovascular 
effects seen in this study; previous studies have reported 

that slow and deep breathing decreases the heart rate and 
heart rate variability possibly due to enhanced vagal tone 
on sinoatrial node(15). Such enhanced vagal modulation 
may be responsible for decreased heart rate and blood 
pressure observed following yoga(16). Bernardi et al 
reported that slow and deep breathing combines RR 
interval fluctuations with the rate of respiration and 
significantly increases their amplitude and thereby 
enhances baro-reflex competence(17), such enhancement 
may have contributed to the lowering of blood pressure 
needs to be reduced. Thus yoga may serve as a simple 
cost effective adjunct in the management of hypertension 
in addition to the regular antihypertensive management. 
Jasmin et al found effect of yoga in diabetic patient to 
reduce pain with diabetic medication(4).

The RPR and DBP were significantly lower post 
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yoga in our study. A similar decrease in RPR and DBP 
was reported by Bhavani et al. and Bhutkaretal(18)(19). The 
main determining factor of DBP is peripheral vascular 
resistance which is regulated by sympathetic tone(20). In 
the present study significant decrease in DBP and RPR in 
yoga group may be attributed to a decrease in peripheral 
vascular resistance due to reduced sympathetic tone. 
The SBP was found to be significantly lower in yoga 
group after training; Bhutkar et al also reported a 
similar decrease in SBP(19). Interestingly Bhavanani 
AB et al reported an increase in SBP following fast 
Suryanamaskar practice which may be due to the speed 
of Suryanamaskar causing increasing venous return and 
cardiac output which resembles aerobic exercise(18)(21).

The observed cardiovascular changes may also be 
due to the shavasan which is reported to reduce cardiac 
sympathetic modulation(22). Yoga practices including 
relaxation (such as shavasan) improves autonomic 
modulation and enhances vagal dominance. Hence 
shavasan may be included in the non pharmacological 
management of hypertension.

Respiratory efficiency parameter: We found a 
significant increase in VC, BHT,MEP and 40 mmHg 
ET following yoga. While the change in TV was not 
statistically significant,similar results were reported by 
karmur et al and mahajan et al. yoga postures (asnas) such 
as suryanamaskar in our study increase skeletal muscle 
strength including those respiratory muscles(13,23)(24). 
Hence lungs and thorax expand and collapse to the 
fullest possible. Such strengthening of the respiratory 
musculature contributes to the increased respiratory 
efficiency evidenced in our body.

Pulmonary Function Tests: Lung functions depend 
on many factors including neuropsychological factors 
and strength of respiratory muscles. We found that all 
the parameters i.e. FEV1,FVC, FEV1/FVC,PEFR, 
FEF25-75%, FEF200-1200ml and MVV increased 
significantly after 4 weeks of yoga in healthy young 
adults’subjects, irrespective of the gender. Similar results 
were reported by various previous studies(18,19,23,25). 
During yoga training especially during pranayama there 
are maximal inflation and deflation of the lungs which 
cause increased strength recruitment and endurance 
of respiratory musculature. Such maximal inflation 
and deflation act as a physiological stimulus causing 
secretion of prostaglandins and surfactants in the alveoli 
which thereby increase the lung compliance(26,27). There 
is a reflex increases airway diameter and decreases 

resistance to air flow which causes the dynamic PFTs 
to improve. All the participants were investigated by the 
same investigators under similar conditions.

Conclusion
Yoga can be advocated as an adjunctive or alternative 

to conventional therapy for cardio respiratory disorders. 
We encourage yoga practice as physical activity during 
undergraduate curriculum in medical study to improve 
heath condition of medical students.
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