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Abstract

Aim: The aim of the present study was to investigate the effect of yoga on respiratory
endurance test in medical students.

Methods: This study was conducted in the Department of Physiology, Government medical
college, Bettiah, Bihar, India. After approval of Ethical Committee, eighty medical students
between the age group of 18 to 24 years (20 + 2 years) of both the sexes were selected. Informed
and written consent were taken from all the participants involved in the study. The duration of
the study was six months. 100 normal medical students of MBBS were randomly selected and
included in our study.

Results: The MVV, 40 mm endurance and chest expansion were significantly increased
(p<0.005) in the pranayama group (Group-II) and suryanamaskar group (Group-III). But the
RR was significantly decreased (p<0.005) in pranayama (Group-II), suryanamaskar (Group-
IIT) and combined group (Group-1V) than control group (Group-I), (p<0.005).

Conclusion: The regular practice of pranayama and Suryanamaskar practice induces more
beneficial effects than physical exercise which mostly affects skeletal muscles.

Keywords: pranayama, suryanamaskar(SN), respiratory endurance, peak expiratory flow rate,
vital capacity.
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Introduction

Cardiovascular disease (CVD) is the for instance, in guidance provided by the

leading cause of death and disability in all
developed countries. An integral part of
primary prevention mainly focusing on
modifiable risk factors is physical activity.
[1] One form of physical activity to be
potentially used is yoga, a system of
physical practices and breathing techniques
aimed at achieving better health and inner
balance. These activities are recommended,
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American College of Sports Medicine. [2]
Worldwide, studies have been published
that document the beneficial effect of
regular yoga exercises on human health.
Innes et al. [3,4] repeatedly carried out a
meta-analysis of literature regarding the
effects of yoga on indices of CVD risk
associated with insulin resistance and
suggested beneficial changes in blood
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pressure, abdominal obesity, lipid and
coagulation profiles, oxidative stress,
sympathetic activation, improved risk
profiles in adults with type 2 diabetes
mellitus, and several clinical endpoints.
These findings were confirmed by other
authors as well. [5]

On the other hand, Lau et al [6] conducted
a meta-analysis of studies in 2012 that
would confirm the effectiveness of yoga for
secondary prevention of CVD. In the main
databases, they found no eligible
randomized controlled trials meeting the
inclusion criteria (at least a 6-month
follow-up period, patients diagnosed with
CVD, studies comparing a group practicing
yoga and controls receiving no intervention
or interventions other than yoga). Yoga is
an ancient philosophic system that
originated in India, with the primary
objective of development of the union of
mind and body through a combination of
exercise, respiration, and meditation to
achieve psychosomatic harmony. [7,8]
Yoga consists of a holistic combination of
postural exercises (Asanas), relaxation, and
voluntary breathing exercises
(Pranayamas). All over the world, Yoga has
gained popularity as an alternative form of
physical activity since it offers a different
experience when compared to traditional
physical exercise training and is less
strenuous and more enjoyable. [9]

Yogic exercises are popular all over the
world in these days which increase
longevity and have therapeutic and
rehabilitative actions. [10] Asanas involved
in surya namaska, a component in the yogic
system tunes the range of flexibility of the
practitioners. Hence selective package of
yogic  exercises  (pranayama  and
suryanamaskar) would prove a positive
impact among the student population in
executing the skills for the better
performance in their education as
wholesome shaping of human body and
mind. [11] Govindarajulu (2003) observed
the effects of Yoga practices on flexibility
and cardio respiratory endurance on high an
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out school girls where he found significant
improvement on those selected variables
after the training period. [12]

The aim of the present study was to
investigate the effect of yoga on respiratory
endurance test in medical students.

Materials and Methods

This study was conducted in the
Department of Physiology, Government
medical college, Bettiah, Bihar, India. After
approval of Ethical Committee, eighty
medical students between the age group of
18 to 24 years (20 + 2 years) of both the
sexes were selected. Informed and written
consent were taken from all the participants
involved in the study. The duration of the
study was six months. 100 normal medical
students of MBBS were randomly selected
and included in our study. The participants
were divided into four groups namely;
control, pranayama, suryanamaskar and
combined group of pranayama and
suryanamaskar.

General characteristics (age, body weight,
height, and body mass index: BMI) were
observed in subjects. All subjects were
assigned to learn the whole yoga protocol
and were explained in detail by the
investigator. On the first day of study,
subjects came to the training room and
endurance tests were assessed using
standard test. These were pre yoga exercise
values. After six months of yoga training,
the same tests were conducted which were
designated as the post yoga values.

Inclusion criteria:

e Medical students of age between 18-24
years

e Only volunteers who were interested in
practicing Yoga

e Non-alcoholic & non-smokers

Exclusion Criteria:

e Previous experience of yoga training

e History of major medical illness in the
past e.g., Tuberculosis, Hypertension,
Diabetes mellitus, Bronchial asthma etc
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e History of major surgery in the recent
past

All tests were carried out in the laboratory
of the Department of Physiology,
Government medical college, Bettiah,
Bihar, India. The laboratory environment
was, quiet the temperature was between 33
0C-35 0C and the lighting subdued. The
study did not involve intravascular
instrumentation at any stage. The
participants were explained in detail about
the study protocol and written informed
consent was obtained from them. The
subjects were advised to come at 7:45 am
completely relaxed with empty bowel and
bladder. All subjects who were included in
the study (yoga group) were advised to
refrain from smoking and alcohol during
the entire study period.

All the subjects were asked to practice daily
for about one hour. Yoga classes started
with a brief prayer. Preparatory practices
like breath-body coordination and joint
loosening exercises were undertaken for 10
minutes. The duration of the study was six
months; the yoga training was performed
for 30 min, daily for 5 days a week. This
was followed by 30 minutes of either
pranayama (Group-II) or suryanamaskar
(Group-III) or combined  Group
(pranayama and suryanamaskar).

At the end of yoga training exercise,
attendance was taken and the subjects were
motivated to practice regularly. Some of the
classes were preceded by talk on diet and
lifestyle modification in controlling chronic
lifestyle disorders.

Endurance Test

MVV (Maximum Voluntary Ventilation):
was measured by asking the subject to
breathe as deeply and rapidly as possible for
15 seconds into the computerized
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spirometer model, RMS 401with the Helios
software and the results in L/min were
recorded in sec.

40 mm Endurance Test: After a deep
expiration, the subjects were asked to
inspire to the maximum. A clip was applied
to the nose and the subject asked to expire
into the mercury manometer up to the level
of 40mm and to maintain it as long as
possible.  The  maximum  possible
maintenance time were recorded in sec.

Chest Wall Expansion: The degree of
expansion of chest was measured by
placing an inch tape just below the nipple
around the chest with its mark at the middle
of the sternum. Instruction was given to the
subjects to breath in and out as deep as
possible. Readings were taken after 2 or 3
breaths. Measurement of the chest
circumference was done at the end of deep
inspiration and expiration and values were
expressed in centimeters.

Respiratory rate (RR): RR measured by
counting the number of breaths for one
minute at rest through counting how many
times the chest rises.

Time of exercise was 7:45 am.
Statistical analysis

All the values obtained before and after
performing Pranayama, Suryanamaskar
and combined pranayama, suryanamaskar
yogic exercises were expressed as mean +
SD. The data were analyzed by SPSS 16. 0
version one way ANOVA followed by
paired t test (Dennett’s test) which was used
to compare pre and post training results. P
values of less than 0.05 were accepted as
significant  difference  between  the
compared  values. = Comparison  of
respiratory endurance in pranayama,
suryanamaskar and combined pranayama
and suryanamaskarar procedures.
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Table 1: Equal distribution of participants into groups for the 6 months duration of the

study
Groups No. of participants Durationof training
Group-I (before yogagroup) 25 -
Group- II (Pranayama) 25 6 months
Group-III (Suryanamaskar group) 25 6 months
Group-IV (Combined group of 25 6 months
pranayama & suryanamaskar)

Results

Table 2: Comparison of respiratory endurance in pranayama, suryanamaskar and
combined pranayama and suryanamaskarar procedures

Before yoga | After After Surya | Combined

(Group-I) Pranayama namaskar Group-
Parameters (n=25) (Group -II) | (Group -III) | (Group-1V)

(Control) (n=25) (n=25) (n=25)
RR/min 18.12 £ 1.59 16.04 £ 1.45 15.55+ 0.35 14.0+ 1.70
MVV (L/min) |97.03+ 1.16 107.23 + 0.94 110.80 + 1.46 110.10 £ 1.70
40mm 2595+ 0.55 26.14 £ 1.28 27.03 £ 0.55 27.03 £ 1.52
endurance
Chest 2.28 + 0.57 3.00+ 0.53 3.79+ 0.95 3.01+ 1.15
expansion (cm)

The MVV, 40 mm endurance and chest
expansion were significantly increased
(p<0.005) in the pranayama group (Group-
II) and suryanamaskar group (Group- III).
But the RR was significantly decreased
(p<0.005) in pranayama (Group-II),
suryanamaskar (Group-III) and combined
group (Group-IV) than control group
(Group-I), (p<0.005).

Discussion

Medical students are confronted with a
variety of life stressors from both college
and home. Unmanaged stress is now
considered to be an important contributing
and/or causal factor in the development of
numerous physical and mental health
problems that are prevalent in adolescents,
including anxiety, depression, and other
behavioral problems. [13] In a recent study,
Malathi and Parulkar [14] have reported
that yoga training course of six weeks
duration produces a significant decrease in
visual and auditory reaction times (RTs).
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Being an interesting and novel observation,
this needs confirmation. Further, Nayar et
al [15] have observed a significant increase
in breath holding time after yoga training
whereas Gopal et al [16] have reported a
slightly lower breath holding time in yoga
trained subjects. Physical performance
improvement is possible owing to both
better economy of breathing and
improvement in cardiovascular reserve,
with other factors such as
psycho-physiological and better relaxation
possibly contributing. [17]

Pranayama and suryanamaskar practice
showed a significant improvement in
MVV. These findings concur with the study
conducted by Joshi, et al in 1992 who
reported a statistically significant increase
in MVV. The RR was significantly
decreased in the post yoga group (p< 0.05)
than the pre yoga group. [18] Practicing
Pranayama and suryanamskara for few
weeks, there was a new pattern of breathing
which was slower than its basal rhythm
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leading to decrease in respiratory rate.
Yogic practices also improved respiratory
muscle endurance. 40mm endurance time,
also a showed statistically significant
improvement, indicates better respiratory
endurance in post yoga group after regular
practice of pranayama and suryanamaskar.
At the end of 6 weeks Yoga training, chest
wall expansion significantly increased (p <
0.05) in middle level of the thoracic cage
(4th intercostal space) when compared to
their pretest values.

Rajesh et al (2004) found a significant
improvement in all pulmonary function
with a significant decrease in RR could be
mainly due to regulated, slow, deep and
controlled breathing for prolonged period
during pranayama practice leading to
increase in the strength and endurance of
expiratory as well as inspiratory muscles
and contributing to enhanced voluntary
control of breathing. As a technique,
pranayama can assume rather complex
forms of breathing, but the essence of the
practice is slow and deep breathing. Such
breathing is economical because it reduces
dead space ventilation. It also refreshes air
throughout the lungs, in contrast with
shallow breathing that refreshes air only at
the base of the lungs. [19] Bhutkar et al
(2008) showed a statistically significant
improvement in SBP, DBP, FEV1, PEFR,
MVV, lung compliance and airway
resistance as compared to baseline in CAD
patients after 3months of regular practice of
pranayama and asanas. [20]

Increase in inspiratory and expiratory
pressures suggests that yoga training
improves the strength of expiratory and as
well as inspiratory muscles. Respiratory
muscles are like skeletal muscles. Yogic
techniques involve isometric contraction
which is known to increase skeletal muscle
strength. Breath holding time depends on
initial lung volume. Greater lung volume
decreases the frequency and amplitude of
involuntary contractions of respiratory
muscles, thereby lessening the discomfort
of breath holding (Mandanmohan et al.,
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2003). During yoga practice, one
consistently and consciously over-rides the
stimuli to respiratory centers, thus
acquiring control over the respiration. This,
along with improved cardio-respiratory
performance may explain the prolongation
of breath holding time in yoga trained
subjects. Hence daily practice of both
Suryanamaskar and pranayama could also
be part of physical fitness and life style
modification program in maintaining better
physical and mental health [21].

Conclusion

Our study showed that the pulmonary
function test values improved after short
term (6 months) pranayama practice.
Regular, slow and forceful inspiration and
expiration for a longer duration during the
pranayama practice, leading to
strengthening of the respiratory muscles.
Pranayama training causes improvement in
the expiratory power and decreases the
resistance to the air flow in the lungs.
Pranayama training causes an increase in
the voluntary breath holding time. This may
be due to acclimatization of the
chemoreceptors to hypercapnoea.
Pranayama is a type of yogic breathing
exercise. This resultant effect of pranayama
can be used as lung strengthening tool to
treat many lung diseases like asthama,
allergic  bronchitis, post pneumonia
recoveries, tuberculosis and many
occupational diseases.
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