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Abstract

Introduction: Cardiovascular disease (CVD) is one of the major causes of death in adult men and women.
Cardiovascular diseases (CVD) constitute major disorders like ischaemic heart disease (IHD), hypertension
(HTN) and stroke. CVD is the most common cause of death in developed countries in adult men and women.
Cardiovascular disease (CVD) is clearly of pressing clinical and economic significance underscoring the need
for effective primary preventive efforts that target common, modifiable risk factors. Chronic psychological
stress and negative affective states contribute significantly to hypertension and dyslipidemia, and ultimately
increase risk for CVD morbidity and mortality. In light of the strong influence of psychosocial factors and
sympathetic activation on the development of CVVD, mind-body therapies may have considerable potential in the
prevention and treatment of CVD.

Material and Methods: The present study was conducted on 60 healthy volunteers (30 females and 30 males of
17-20 years of age. They performed pranayama practice daily for 10 weeks. Blood Total Cholesterol level,
Blood HDL Cholesterol level, Heart Rate and Blood Pressure were recorded before and after pranayama
practice.

Result: A significant decrease in heart rate and systolic blood pressure were observed while diastolic blood
pressure, blood total cholesterol and HDL cholesterol levels did not show any significant change after 10 weeks
of pranayama.

Conclusion: Short term practice of pranayama shows a significant decrease in heart rate and systolic blood
pressure in young healthy volunteers. The effects on lipoid profile need further research in terms of the age of
the subjects, duration of pranayama and inclusion of yogic exercises.
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1.Introduction

Cardiovascular diseases (CVD) constitute Inappropriate nutrition, lack of physical

major disorders like ischaemic heart disease (IHD),
hypertension (HTN) and stroke. CVD is the most
common cause of death in developed countries in
adult men and women. In India approximately 46.9
million cases of CVVD were reported in the year 2010.
The mortality is 1.2 million per year.[1] IHD is likely
to be the most common cause of death worldwide by
2020.[2]
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activity, tobacco consumption, obesity, dyslipidemia,
HTN, diabetes mellitus (DM) are the modifiable risk
factors in the development of CVD. Even small
changes in the risk factor level can achieve greater
reduction in morbidity and mortality associated with
CVD.[1] This underscores the need for primary
preventive efforts to delay the onset or development
of CVD.
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Chronic psychological stress, sympathetic
activation and enhanced cardiovascular reactivity are
associated with development of HTN, dyslipidemia,
DM and CVD. The use of mind-body therapies,
especially yoga is on the rise in the prevention and
treatment of CVD.[3] Yoga, an ancient Indian culture
has the potential of relieving stress, enhance health
and improve fitness[4] by improving
cardiorespiratory function, lipid profile[5], sleep[6],
increasing strength[7] and reducing blood pressure
(BP)[8] and blood sugar level.[9]

Studies in Hatha Yoga have claimed that
employment of certain breathing techniques may
improve the body's visceral functions and decrease
the effects of vascular-related disorders. [4]Practice
of pranayama has been known to modulate cardiac
autonomic  status with an improvement in
cardiovascular functions.[10] The beneficial effects
of different pranayamaare well reported and have
sound scientific basis.[11]

Even though there have been numerous
studies on yoga and disease, there have been few in
healthy population. Again many people prefer
pranayama practice and ignore yogasanas (yogic
exercises) because of lack of time in today’s busy
lifestyle. We therefore carried out this before and
after comparison study in healthy volunteers with
the purpose of determining the effects of the
practice of short term pranayama on Blood Total
Cholesterol level (TCH), Blood HDL Cholesterol
level (HDL), Heart Rate and Blood Pressure.

2. Material and Methods

The present study was conducted on 60
healthy | year M.B.B.S. students (30 females and 30
males of 17-20 years of age). This study was
approved by the Ethical Committee of Government
Medical College, Miraj. Pranayama practice was
conducted daily under supervision of Yoga instructor

3. Result

Table 1: Comparison of Heart Rate before and after 10
weeks of pranayama in both sexes

for a period of 10 weeks and observed by the
research worker. The study was approved by the
ethical committee of Government Medical College,
Miraj.

2.1 Inclusion Criteria

Normal, Healthy, Nonsmoker, |
students willing to perform pranayama.
2.2 Exclusion Criteria

Cardiovascular or respiratory illness, family
history of asthma or allergic diseases, subjects
performing any type of yoga or pranayama practice
before this, subjects doing regular physical exercise.

Following parameters were recorded before
and after pranayama practice: Blood TCH, Blood
HDL, Heart Rate and Blood Pressure.

Estimation of Blood TCH, Blood HDL by
Wybenga and Pileggi method.[12]

Heart rate and blood pressure were
measured in the morning. Subjects were allowed to
rest for 15 minutes. Measurements were done with
subjects in supine position. The pulse was counted
for full one minute. It was measured by palpating the
right radial pulse.[13]

Blood pressure was measured indirectly by
sphygmomanometry using palpatory method first
followed by auscultatory method. Appearance of
sound (phase 1) was taken as systolic blood pressure
(SBP) and disappearance of sound (phase 5) was
taken as diastolic blood pressure (DBP).[13]

The Pranayama practice consisted of Prayer,
Nadishuddhi, Bhastrika, Anulom-vilom,
Suryabhedan, Kapalbhati, Bhramari (5 minutes each)
and Omkar Recitation(10 minutes) with a total
duration of 45 minutes.[14]

2.3 Statistical Analysis

Analysis was done by using paired ‘t’ test. A
‘p’ value of < 0.001 was considered statistically
significant.

MBBS

Table 3: Comparison of Diastolic Blood Pressure before
and after 10 weeks of pranayama in both sexes

Before After t
Pranayama Pranayama value
Mean+SD(n=30) | Mean+SD(n=30)
Male 78+5.81 77+5.18** 1.1923
Female 78+6.24 78+5.86** 1.118

Before After
Pranayama Pranayama t value
Mean+SD(n=30) | Mean+SD(n=30)
Male 77.345.42 74.8+5.50* 5.76149
Female 77.8+4.59 75.2+4.56* 5.88715

*Statistically significant (p value <0.001)
Table 2: Comparison of Systolic Blood Pressure before
and after 10 weeks of pranayama in both sexes

**Statistically non-significant; p > 0.001 indicates that the
observed value is greater than the expected value for the
level of significance at 0.001. So, in this case it is not
significant.
Table 4: Comparison of Blood Total Cholesterol level
before and after 10 weeks of pranayama in both sexes

Before After
Pranayama Pranayama t value
Mean+SD(n=30) | Mean+SD(n=30)
Male 119.047.12 115.9+ 1.15* 7.77033
Female 120.2+6.84 117.3+0.61* 6.88614

*Statistically significant (p value <0.001)
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Before After t
Pranayama Pranayama value
Mean+SD(n=30) | Mean+SD(n=30)
Male 172.67+23.10 172.47422.98** | 0.1393
Female 172.63+14.58 172.53+15.57** | 0.1249

**Statistically non-significant (p > 0.001)
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Table 5: Comparison of Blood HDL Cholesterol level
before and after 10 weeks of pranayama in both sexes

Before After
Pranayama Pranayama t value
Mean+SD(n=30) | Mean+SD(n=30)
Male 34.31+6.09 34.624+6.32** -0.8175
Female 36.74+7.22 36.4123+0.74** | 0.49612

**Statistically non- significant (p > 0.001)

Thus, in the present study a significant
decrease in heart rate and systolic blood pressure
were observed while diastolic blood pressure, blood
total cholesterol and HDL cholesterol levels did not
show any significant change after 10 weeks of
pranayama.

4. Discussion

The mortality as well as the loss of quality
of life associated with CVD underline the need of
effective preventive strategies. These strategies must
have clinical as well as economic significance. Mind-
body therapies may have considerable potential in the
prevention and treatment of CVD. Yoga is widely
used in India in the management of HTN and DM.[3]

Though yoga focuses on various stretching
exercises and breathing techniques (pranayama) with
importance of cleaning the body as a whole and
prevent illhealth, the beneficial effects of pranayama
in altered states of health have also been proven.
Considering the increased psychological stress,
inappropriate nutrition and lack of physical activity in
modern life, routine pranayama practice can prove
useful in order to modify various cardiovascular risk
factors.

4.1 Pranayama and Heart Rate

Statistically significant decrease in HR
observed in our study after 10 weeks of Pranayama
practice may be due to following reasons:

1) Increased vagal tone.

2) Decreased sympathetic activity.

3)Decreased release of catecholamine in the
blood.[15] [17]

Thus, pranayama by decreasing the work
load on heart can definitely increase the functional
life of heart.

4.2 Pranayama and Blood Pressure

A statistically significant decrease in
systolic blood pressure (SBP) observed in our may be
due to following reasons:

1. Decrease in sympathetic activity (Sympathetic
tone).

2. Increased parasympathetic tone

3. Decrease in stress (reduced baseline glucocorticoid
level)

4. Increase in plasma melatonin level

5. Relaxation of mind[15]-[19]
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Diastolic blood pressure (DBP) mainly
varies with the degree of peripheral resistance[20]
and heart rate. The non-significant change in diastolic
blood pressure observed in the present study suggests
that Pranayama might have no any immediate effect
on peripheral vascular resistance or it has some role,
but is obscured by a slow heart rate.

SBP is reported to be an important risk
factor than DBP in development of CVD. A small
reduction in SBP of even 2-3 mm Hg can produce a
large reduction in the occurrence of CVD.[1] Thus,
pranayama by decreasing SBP in healthy population
can prove useful in the prevention of CVD.

4.3 Pranayama and Blood Cholesterol Level

In present study there was no significant
change in TCH and HDL after 10 weeks of
Pranayama practice as shown in table 5.

Studies done by Prasad et al[21], Singh et
al[22], Sahay et al[23] and Bijlani et al[24] have
reported a significant rise in the HDL and fall in
TCH. The improvement in the lipid profile after yoga
could be due to increased hepatic lipase and
lipoprotein lipase at cellular level, which affects the
metabolism of lipoprotein and thus increase uptake of
triglycerides by adipose tissues.[22]

However most of these studies done
previously have been done on patients or normal
subjects of higher age groups in whom the lipid
profile was deviated from the normal values.

The reasons why we could not get similar
results in our study could be:

e Younger age of the subjects - the TCH and HDL
levels are unlikely to be deviated from normal in
this age group

o All volunteers were healthy

¢ Relatively short duration of the study

e The subjects practiced only Pranayama.

Cholesterol is a major risk factor in the
development of CVD, while HDL is protective
against CVD. Again, a small change in lipid profile
can have tremendous influence on the morbidity and
mortality associated with CVD. [1]

Research indicates that pranayama is helpful
to improve lipid profile, anthropometric indices and
blood pressure in both healthy population and
patients. The other beneficial effects of pranayama
are improvement in coagulation profile and reduction
is oxidative stress. Thus, yoga has several benefits in
the preventive as well as treatment of CVD.[25]
Inculcating the habit of regular pranayama early in
life will definitely have favorable effect on
cardiovascular factors.

There is need of a large scale study to find
the benefits of pranayama on CVD risk factors
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especially in healthy volunteers and in prevention of
CVD. Literature suggests that starting yoga early in
life definitely helps prevent cardiovascular disease.
Whether addition of practice of yogic exercises
(yogasanas) could have added to the benefit needs
further research.

5. Limitations

Small study group, healthy volunteers,
younger age group, probably of relatively high
socioeconomic status, their blood cholesterol levels
were least deviated from normal, relatively short
duration of the study are the limitations of our study.

6. Conclusion

Short term practice of pranayama shows a
significant decrease in heart rate and systolic blood
pressure in young healthy volunteers. The effects on
lipoid profile need further research in terms of the
age of the subjects, duration of pranayama and
inclusion of yogic exercises.
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