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Abstract

Short Communication

IntroductIon

Yoga is a physical, mental, and spiritual discipline which 
originated in India. The united nation realized that yoga is a 
holistic approach and needs a wider propagation of its benefits 
for the well‑being of the community. Yoga is documented as 
one of several traditional therapeutic systems by the World 
Health Organization.[1] Yoga provides strength and self‑control 
to face the challenges in an individual’s life. It has been 
practiced widely across the globe and becoming more relevant 
in today’s conflict‑ridden world.[2] A study on evaluation of the 
therapeutic effects of yoga of selected articles findings indicates 
that it improves all over the quality of life and well‑being of an 
individual. There is an activation of the parasympathetic system 
and its associated anti‑stress mechanism in yoga therapy.[3]

Review article by Arndt Bussing on the effects of yoga on 
mental and physical health summarizes that a number of 
areas where yoga may well be beneficial, but more research 
is required for virtually all of them to firmly establish such 

benefits.[3] This study was planned taking into consideration 
the scarcity of information about the effects of long‑term 
regular yoga practice on physical health. Hence, the present 
study was undertaken on a yoga diploma course student who 
practiced yoga regularly.

matErIals and mEthods

The study population comprised students who enrolled for 
1‑year diploma course at yoga center. The study was an 
interventional study, approved by the Institutional ethic 
committee. Inclusion criteria were students who enrolled 
for diploma course at yoga center. Exclusion criteria were 
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to exclude the participants who did not practice yoga 
regularly during the course. Informed written consent 
was taken from the enrolled participants. Information was 
collected regarding sociodemographic data such as age, 
sex, education, and profession., and any disease. Physical 
health parameters considered for assessment before and 
after yoga course were pulmonary function tests (PFT), 
maximum oxygen consumption (VO2 max), flexibility, body 
composition analysis (Metabolic age, body fat, visceral fat, 
resting metabolism, and body mass index), and hemoglobin 
level (Hb). Body mass composition was assessed by body 
composition monitor with scale‑Karada Scan (OMRON), 
HBF‑362 model. PFT was done with a portable RMS HELIOS 
401 PC‑based spirometer as per the guidelines by Miller 
et al.[4] PFT parameters were percentage of predicted forced 
vital capacity (%FVC), forced expiration volume at the end of 
the first second (%FEV1), FEV1/FVC ratio, peak expiratory 
flow rate (PEFR), and forced expiratory flow 25%–75%. The 
best value from the three measurements was considered as 
final value. Predicted values were calculated by the standard 
formulae programmed in computerized spirometry. The 
flexibility test was done by sit and reach flexometer machine. 
VO2 max assessment was done by motorized treadmill machine 
following Bruce protocol.[5] At the end of the test, the total 
time of exercise was recorded and VO2 max was calculated.

Contents of diploma course were yoga, Human Science, 
Ayurveda, and Naturopathy. Yoga classes were conducted 
by yoga experts for 4 h (Theory and practical, 2 h each) on 
every Sunday. Practical class included prayer, yoga asanas, 
pranayama, mantra chanting, and meditation. Yogasanas 
included yogasanas of standing, sitting, prone, and supine 
positions. Participants were assigned to do self‑practice of 
yoga for 1 h in 5 days a week at home. Participants who 
self‑practiced yoga for 30 min or more time per day for 
5 days a week were considered as “compliers” and eligible 
for postassessment after yoga course.

Statistical analysis
Descriptive statistics (mean [standard deviation (SD)], 
Frequency [%]) were used to present sociodemographic and 
baseline clinical/physiological profile of the study participants. 
Paired sample t‑test and Chi‑square test were used to assess 
the impact of the yoga training. A P < 0.05 was considered 
statistically significant. The data analysis was carried out 
using statistical software namely STATA (version 14.2, Stata 
Corporation, Texas, USA).

rEsults

All the 80 students enrolled for the 1‑year diploma yoga course 
agreed to participate in the study. Seven students discontinued the 
course whereas 12 others could not practice yoga regularly. These 
19 participants were excluded from the analysis. Further five 
females and six males could not visit for the end line assessment. 
Thus, pre and post records of 50 participants were analyzed 
whereas the demographic data of 61 participants is presented.

Of the 61 participants, 37 (60.7%) were females. About 
49.2% of participants had education up to college and 
47.5% was with higher education (master degree). Majority of the 
participants were professionals; job (52.5%), business (16.4%), 
students (9.8%), and homemakers (21.3%). Participants were 
free from cardiorespiratory illness and non‑smokers. The 
mean (SD) (median [Q1, Q3]) age of the participants was 
38.98 (12.18) (39 (29, 49]) years. Eleven females (35.5%) and 
nine males (37.5%) had mild anemia according to the World 
Health Organization classification of anemia.[6]

The aerobic capacity (FVC, FEV1, PEFR, Flexibility score) 
and endurance (Vo2, tread mill time) improved significantly 
whereas body mass composition and haemoglobin levels were 
similar before and after the intervention. [Table1].

dIscussIon

Yoga is an applied science to bring harmony between man 
and nature. The respiratory process can be deliberately 
controlled, partly or totally through pranayama. The practice 
of asanas removes the obstructions which impede the flow of 
prana.[7] In our study, there was a significant change in FVC, 
FEV1, and PEFR among participants. This could be because 
of the reduction of sympathetic activity attained with yogic 
training which may allow broncho‑dilatation by correcting the 
abnormal breathing patterns and reducing the muscle tone of 
inspiratory and expiratory muscles. Yogic breathing involves 
three types of breathing, namely, abdominal, diaphragmatic, 
and thoracic breathing.[2] Regular yogic breathing exercises 
lead to the use of respiratory muscles more efficiently with 
improving its tone and vital capacity of the lung.[8]

Our findings are consistent with studies done by Vedala et al. 
and Shankarappa et al. which found significantly higher values 
of FVC, FEV1, and PEFR after yoga training.[9,10] There was 
no significant change in FEV1/FVC ratio in our study. The 
same finding was observed by study by Madanmohan et al. 
where a significant increase in FEV, FEV1, and PEFR but no 
significant change in FEV1/FVC ratio after yoga training.[11]

There is a significant increase in the pulmonary function 
parameters after yoga practice which involved the regular 
combined practice of pranayama, yogasanas, and meditation 
for 1 year, whereas other studies reported the impact of each 
individually for different durations.

The assessment of cardiorespiratory fitness was done by 
VO2 max, measured by Bruce treadmill test which is an indirect 
method to estimate VO2 max.

[5] There was significant increase 
inVO2 max and in both gender among participants. Yogic 
training stimulates parasympathetic activity which leads to a 
generalized decrease in vascular tone.[3] Yoga postures (asanas) 
involve isometric contraction which is known to increase 
skeletal muscle strength. Improvement in both lung functions as 
well as cellular machinery explains raised VO2 max after regular 
practice of yoga.[12] Similar findings were observed by Udhan 
et al. where yoga intervention among healthy individuals 



Gohel, et al.: Effect of long‑term yoga on physical health of practitioners

Indian Journal of Community Medicine ¦ Volume 46 ¦ Issue 3 ¦ July‑September 2021510

resulted significant increase in VO2 max (P < 0.0001).[13] Similar 
findings were also observed by Doijad et al. among M. B. B. 
S students for both genders.[14]

Flexibility is an important component of fitness. Regular 
yoga practice improves flexibility and balance which 
leads to positive changes in physical performance and 
well‑being. Regular yoga practice involves gentle stretching 
of muscle, connective tissues around bones and joints which 
enhance flexibility.[15] In our study, there was a significant 
improvement in measures of flexibility. Similar results were 
observed in a quasi‑experimental study by Iftekher et al. 
where yoga training improved the balance and flexibility of 
shooting athletes.[16]

There was no significant change in the hemoglobin level of 
participants, even in anemic participants. A study by Sharma 
et al. observed significant increase in hemoglobin of anemic 
individuals after yoga training.[17] A study by Carranque 
et al. observed higher hemoglobin levels (P > 0.01) as the 
effects of long‑term yoga practice (more than three years) but 
preintervention Hb level was not done.[18] Our study duration 
was 1 year. It may require longer follow‑up of regular yoga 
practitioners to see the change in hemoglobin level. Diet 
assessment was also not part of our study. There was no 
significant change in body mass composition. There is scarcity of 
scientific literature on the yoga effect on body mass composition 
which directed us to the scope of research. The limitation of our 
study is that the dietary intake of participants was not tracked, 
but healthy and balanced diet advised to follow.

conclusIons

The intended purpose of this study was to explore the impact 
of long‑term regular yoga practice on physical health. Regular 
yoga practitioners demonstrated the improvement in pulmonary 
functions, cardiorespiratory fitness, endurance, and flexibility. 
Our findings suggest that the regular yoga practice enhances 
the physical health of yoga practitioner. Future studies in this 
area should explore the role of long‑term regular yoga practice 
in the field of preventive medicine.

Financial support and sponsorship
Financial support of Rs 50000 from Charutar Arogya Mandal, 
Karamsad.

Conflicts of interest
There are no conflicts of interest.

rEfErEncEs
1. Singh PK. International Day of Yoga 2017‑World Health Organization. 

WHO; 2017. Available from: https://www.who.int/southeastasia/news/
speeches/detail/international‑day‑of‑yoga‑2017. [Last accessed on 2020 
Jun 01].

2. Ministry of AYUSH, Certificate of Yoga Professionals: Official 
Guidebook for Level I (Instructor) and Level II (teacher). New Delhi: 
Excel Books; 2016.

3. Büssing A, Michalsen A, Khalsa SB, Telles S, Sherman KJ. Effects of 
yoga on mental and physical health: A short summary of reviews. Evid 
Based Complement Alternat Med 2012;2012:165410.

4. Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R, Coates A. 
et al. Standardization of spirometry. Eur Respir J 2005;26:319‑38.

5. Bruce RA, Lovejoy FW Jr. Normal respiratory and circulatory pathways 
of adaptation in exercise. J Clin Invest 1949;28:1423‑30.

6. Park K, editor. Nutrition and health. In: Park’s Textbook of Preventive 
and Social Medicine. 24th ed. Jabalpur: Bhanot Publishers; 2015. p. 661.

7. Muni SR. Pranayam, the Percept of Breath Control. Classical Hatha 
Yoga. 2nd ed. Vadodara: Life Mission Publications; 2011. p. 42.

8. Sengupta P. Health impacts of yoga and pranayama: A state‑of‑the‑art 
review. Int J Prev Med 2012;3:444‑58.

9. Vedala SR, Mane AB, Paul CN. Pulmonary functions in yogic and 
sedentary population. Int J Yoga 2014;7:155‑9.

10. Shankarappa V, Prashanth P, Annamalai N, Malhotra V. The short term effect 
of pranayama on the lung parameters. Clin Diagn Res 2012;6:27‑30.

11. Madanmohan T, Jatiya L, Udupa K, Bhavanani AB. Effect of yoga 
training on handgrip, respiratory pressures and pulmonary function. 
Indian J Physiol Pharmacol 2003;47:387‑92.

12. Madanmohan T, Thombre DP, Balakumar B, Nambinarayanan TK, 
Thakur S, Krishnamurthy N, et al. Effect of yoga training on reaction 
time, respiratory endurance and muscle strength. Indian J Physiol 
Pharmacol 1992;36:229‑33.

13. Udhan VD, Wankhede SG, Phatale SR. Effect of yoga on 
cardio‑respiratory health markers: Physical fitness index and maximum 
oxygen consumption (VO2 max). J Clin Diagn Res 2018;12:21‑3.

14. Doijad VP, Kamble P, Surdi AD. Effect of yogic exercises on aerobic 
capacity (VO2 max). Int J Recent Trends Sci Technol 2013;6:119‑21.‑

15. Woodyard C. Exploring the therapeutic effects of yoga and its ability to 
increase quality of life. Int J Yoga 2011;4:49‑54.

16. Iftekher SN, Bakhtiar M, Rahaman KS. Effects of yoga on flexibility 
and balance: A quasi‑experimental study. Asian J Med Biol Res 
2017;3:276‑81.

17. Sharma KK, Thirumaleshwara PH, Udayakumara K, Savitha B. A 
study on the effect of yoga therapy on anaemia in women. Eur Sci J 
2015;10:1857‑81.

18. Carranque GA, Maldonado EF, Vera FM, Manzaneque JM, Blanca MJ, 
Soriano G, et al. Hematological and biochemical modulation in regular 
yoga practitioners. Biomed Res 2012;23:176‑82.

Table 1: Impact of long‑term regular yoga practice on 
physical health parameters

Variable Mean (SD)

Baseline (n=50) Endline (n=50)
Pulmonary function 
tests

FVC* 3.01 (0.69) 3.19 (0.72)
FEV1* 2.53 (0.56) 2.79 (0.68)
FEV1/FVC 85.35 (3.74) 85.94 (3.75)
PEFR# 6.47 (1.60) 6.69 (1.79)
Flexibility score* 31.36 (8.65) 35.42 (8.40)

Endurance
TMT* 8.91 (3.17) 11.32 (3.36)
VO2 max* 33.84 (12.60) 43.64 (14.73)

Body composition
Body fat 30.53 (7.68) 30.73 (7.92)
Visceral fat# 8.06 (5.11) 8.64 (4.98)
Resting metabolism 1396.64 (211.88) 1390.32 (215.55)

Anthropometry
Weight (kg) 64.96 (12.13) 64.29 (12.24)
BMI 25.04 (4.11) 24.83 (4.37)
Hb 13.26 (1.75) 13.14 (2.43)

FVC: Forced vital capacity, FEV1: Forced expiratory volume 1 s, PEFR: 
Peak expiratory flow rate, TMT: Treadmill stress test, VO2 Max: Maximal 
oxygen consumption, BMI: Body mass index, SD: Standard deviation, 
Hb: Haemoglobin, #p=0.04, *p < 0.001


