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ABSTRACT

Background: Yoga is acclaimed for its diverse health benefits. Various studies confirm its positive impact on cardiovascular 
(CV) health and fitness. However, there is an extreme paucity in data pertaining to CV responses to exercise following 
long-term yogic practice with larger sample size. Aim and Objective: The present study was undertaken to evaluate the 
CV responses to exercise after long-term yogic practice in normotensive individuals. Materials and Methods: This pre- 
and post-yoga interventional single cohort study was conducted on normotensive healthy individuals (n = 200). Exercise-
induced change in heart rate (HR), systolic (SBP) and diastolic blood pressure (DBP) was evaluated before and after 6 
months yoga practice. Modified Harvard step test (HST) was used as an exercise tool. The data were analyzed and compared 
by SPSS and paired t-test, respectively. For statistical significance, P-value was established at 5%. Results: Post-yogic HR 
was significantly higher (P < 0.0001), while post-yogic SBP and DBP after HST were significantly (P < 0.0001) declined 
compared to their respective baseline value. Conclusion: Results show the effectiveness of yogic training in modulating 
CV responses to exercise. Reduction of blood pressures is suggestive of increased CV tolerance to exercise. Yoga may be 
considered as a potent preventive measure for future CV diseases).
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INTRODUCTION

Concept of yoga and practices has its lengthy existence 
in ancient Indian philosophy. Hatha yoga, one of the most 
common types of yogic practice among followers. Since the 
last 3 decades, yoga has gained remarkable popularity among 
western countries. Scientific communities too have started 
validating the health benefits of yoga claimed in mythological 
literature. Consequently, this is exponentially reflected as 
increased scientific publications on its widespread health 
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benefits. Yoga, although a holistic approach toward life 
but modern-day yoga practices, commonly includes certain 
physical postures, breathing exercises, and mediation. Various 
components of health such as physical, mental, emotional as 
well as spiritual health are well promoted by yoga practice.[1] 
Hence, yoga as a way of mind-body exercise, various studies 
have reported its cardiopulmonary fitness, functioning, and 
mental health-promoting effects.[2,3]

Physical inactivity is one of the most leading behavioral risk 
factors of cardiovascular diseases (CVDs) such as coronary 
artery disease, heart attack, stroke, heart failure, and other 
complications.[4] High blood pressure is among the few 
modifiable risk factors which can be prevented and controlled 
with altered behavior. Regular physical exercise is a well-
identified intervention for its widespread health-promoting 
effects at all ages in both genders and to significantly reduce 
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the risk of CVDs.[5-7] Scientific review reveals the positive 
correlation between regular aerobic exercise and blood 
pressure in healthy individuals.[8]

Outcomes of various studies indicate yoga as not only a tool 
to improve cardiac health but also a preventive and adjunct 
therapeutic measure for CVDs.[9-13]

There are plenty of studies available which reports the 
positive effects of yoga on CV parameters in health and 
disease. However, most of the studies are not adequately 
complemented with a larger sample size and duration of 
yogic training. Further, literature review reveals extremely 
limited data are available on exercise-induced CV changes 
after yogic training. Therefore, to know whether yoga can 
modulate the CV response to exercise stress, the present 
study was intended with the objective to assess the exercise-
induced CV response after long-term yoga training with 
relatively larger sample size.

MATERIALS AND METHODS

Design of the Study and Sample Size

Normotensive[14] healthy individuals (n = 200) of both the 
gender (male 120 and female 80) within 30 – 50 years of the 
age range (mean age 39±0.95 years) were recruited in this 
pre- and post-yoga interventional single cohort study. The 
sample size was calculated using the formula.[15]

Inclusion and Exclusion Criteria

Self-motivated healthy and normotensive individuals who 
voluntarily willing to undergo 6 months yoga training (1 h/day) 
were included in the study. Whereas, individuals with any 
systemic, mental disorders; physical inabilities, pregnant 
women; on anti-hypertensive drugs; and receiving any physical 
exercise and/or yoga training were excluded from the study.

Ethical Clearance

Written consent was obtained from all study participants. The 
ethical clearance was received from the institutional ethical 
committee (Reg. No. ECR/581/INST/MH/2014) before 
starting the study.

Intervention

Yoga (Asanas, Pranayama, and Meditation) intervention was 
given for 6 months (1 h/day, 6 days/week) continuously by a 
trained yoga instructor.

Study Variables and Measurement

One day before the intervention begins, baseline or pre-yogic 
heart rate (HR), systolic blood pressure (SBP), and diastolic 

blood pressure (DBP) were measured immediately after 
cessation of modified Harvard step test (HST). Similarly, a 
day after the completion of intervention for 6 months, post-
yogic HR, SBP, and DBP after HST were measured.

Modified HST[16-18]

In this test setup, 18 inches step was used. The test was 
performed in up-up and down-down fashion with 30 steps 
per minute speed. Time was kept on metronome for the 5 
min unless subject stops from exhaustion. HR, SBP, and DBP 
were measured immediately after cessation of HST.

Statistical Analysis

Collected data were analyzed using SPSS (24th Version). 
Quantitative data were presented as mean±standard deviation 
(SD). Mean±SD was calculated as the mean difference. For 
comparative data analysis, paired t-test was used. P-value at 
5% was established to check the statistical significance.

RESULTS

Table 1 shows a comparison between baseline and post-yogic 
mean HR, SBP, and SBP after exercise by HST.

The study participants showed a highly significant 
(P < 0.0001) increase in post-yogic HR after HST compared 
to the baseline value. On the contrary to HR, participants 
showed a highly significant (P < 0.0001) reduction in post-
yogic SBP and DBP after HST compared to their baseline 
values.

DISCUSSION

Essentially, HR and blood pressure are the vital attributes 
among many which symbolize the CV health status. Exercise-
induced changes in these parameters are critically important 
to assess the clinical status of CV fitness. The present pre- 
and post-yoga interventional study was aimed to assess 
the change in exercise-induced CV responses in healthy 
individuals.

The results show, increase in post-yogic HR after HST, 
decrease in post-yogic SBP and DBP after HST than their 
respective baseline values.

In spite of the difference in study design and sample population 
compared to the present study, the findings of Madanmohan 
et al.[19] are similar to our findings, specifically in relation 
to HR. In a review study, Trakroo et al.[20] had reported a 
similar kind of finding pertaining to rise in post yogic HR 
after HST. According to them, increased CV reactivity to 
stressor is known to be a CV risk factor; however, reduced 
reactivity is an indicator of fitness. Increased physical fitness 
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index (PFI) is a clear suggestion of faster HR recovery; 
therefore, improvement in CV response to an exercise. 
Hence, a significant increase in HR after HST after yoga 
training in the current study may be attributed to increased 
HST performance. This assumption is well supported by 
Muralidhara and Ranganathan.[21]

The interesting finding of this study was to observe a 
significant reduction in post-yogic SBP and DBP after 
HST compared to their baseline values. Our finding with 
respect to reduction in post-yogic SBP and DBP after HST 
matches with the finding of Madanmohan et al.[19] and 
Parkhad et al.,[22] in their similar kind of interventional study 
involving adolescent girls, has reported a significant increase 
in SBP, while a decrease in DBP after step test. Amid these 
varied outcomes, a study with analogous study design and 
exercise tool had reported the increased PFI level after the 
long-term yogic intervention.[2] Hence, our finding might 
draw consequential inference because, despite improvement 
in HST performance, there is a significant reduction in post-
yogic SBP and DBP. Therefore, our result indicates the 
efficacy of yogic training in modulating the CV responses 
to decrease the CV reactivity and increase tolerance to 
exercise-induced stress.

We presume that, increase in post-yogic HR after HST might 
be due to increased HST performance. While increased 
parasympathetic dominance, blood flow to heart muscle, 
endothelial functions, and respiratory efficiency, reduction 
in vascular tone, arterial stiffness due to yoga training might 
have collectively raised CV tolerance to exercise after long-
term yogic training which ultimately resulted in a reduction 
in SBP and DBP after HST.

Strength and Limitations of the Study

The present study was conducted on healthy individuals 
with a larger sample size. This study was considered a single 
cohort study; hence, only yoga group was considered and 
not the control group. Further, there was no gender-based 
comparative data analysis performed. In addition, being a 
combined yoga model (Asanas, Pranayama, and Meditation) 
was used as an intervention; therefore, it was difficult to 
assign the underlying cause of effects to any specific limb of 
yoga. In the future, the study can be repeated with a control 

group and gender-based analysis for a better understanding of 
exercise-induced CV responses.

CONCLUSION

The data obtained in this study indicate the positive effect 
of yoga practice on CV fitness, especially when subjected 
to exercise. Data show increased CV fitness by reducing CV 
arousal response and reactivity in normotensive individual. 
Therefore, yoga may be recommended as a prophylactic 
intervention to prevent future CVDs.
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