© 2025 IJNRD | Volume 10, Issue 4 April 2025 | ISSN: 2456-4184 | JNRD.ORG

IJNRD.ORG ISSN : 2456-4184 -

>+ INTERNATIONAL JOURNAL OF NOVEL RESEARCH

. e AND DEVELOPMENT (IJNRD) | UNRD.ORG
RD Anlnternational Open Access, Peer-reviewed, Refereed Journal

PHYSIOLOGICAL RESPONSES OF A MICRO-
YOGIC BREATHING CYCLE PROGRAM
AMONG YOUNG FEMALE PARAMEDICAL
COLLEGIATE

1Sandip Sinha, ?Loitongbam Homeshori, *Tage Simon
Asst. Professor, 2Professor & Vice Principal, *Asst. Professor
!Dept. of Physical Education & Sports Science
tArunachal University of Studies, Namsai-792103, Arunachal Pradesh (India).
Email: sandip.s@arunachaluniversity.ac.in ORCID: https://orcid.org/0009-0003-7812-9947

Abstract: The purpose of the present study was to investigate the physiological responses of a micro-yogic
breathing cycle program among young female paramedical collegiate, assessing the effect of Pranayama
exercises on breath-holding capacity. The pulmonary efficacy and self-motivation are important for measuring
the fitness of an individual from a physiological point of view. Vital function parameters tend to have a
relationship with lifestyle i.e. regular yoga practice. Yoga is universal and probably the best lifestyle ever
devised in the history of mankind appropriate for every individual. The present analytical study was
undertaken to assess the effects of yoga on respiratory system as well as on the attitude. A total of thirty six
(N=36) female paramedical collegiate, aged 19-26 year, BMI ranging from 15.57 kg/m2-30.59 kg/m? were
randomly selected from Arunachal University of Studies, Namsai, Arunachal Pradesh (India). The subjects
were non-sportspersons as well as not physically active. The subjects were measured before the intervention
with the breath holding capacity by nostril clip method. The Pranayama exercises were carried out for the
period of ten sessions, 60 minutes for each session. The pre- and post-test scores were statistically analysed
through statistical mean, standard deviation and t-test. There was a significant increase in the breath holding
capacity among female paramedical collegiate following a micro-yogic breathing cycle program of ten
sessions with 60 min/session. The present study showed beneficial effects of regular breathing exercises on
cardio-vascular functions mainly breath holding capacity in normal healthy female collegiate.

Index Terms: Physiological Response; Pranayama; Breath Holding Capacity; Micro-Yogic Program.
I. INTRODUCTION

Yoga is not only popular in India but also in Western countries. Example: Hatha yoga has become popular in
North America in recent years (Junkin, S.E., 2012). In India, the widely practiced ones are hatha yoga, raja
yoga, jnana yoga, integral yoga, karma yoga, bhakti yoga, mantra yoga, kundalini yoga, sahaja yoga, laya
yoga, and many more. Hatha yoga includes practice of asanas, pranayamas, and kriyas (purification
techniques including breathing cleansing techniques and shatkarmas—six groups of purification practices).
Around 900 BC, the ancient sage Patanjali evolved the eight stages of yoga which is called as ashtanga yoga.
As such, integral yoga incorporates hatha yoga, meditation, and pranayama. In the Indian subcontinent,
integral yoga is also known as yoga of transformation (Tandon O.P., 2012).

Yoga is a traditional practice from the ancient Indian culture and is considered to be the science of holistic
living. Various practices involved in the tradition include disciplined lifestyle such as Yama and Niyama,
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cleansing procedures or Kriya, physical postures or Asana, breath regulation or Pranayama, concentration or
Dharana and meditation or Dhyana (Taimni, I., 1999; Muktibodhananda, S., 2002). In recent years, there has
been greater interest in exploring the benefits of various practices described in Yoga (Jeter P.E. et al., 2015;
Sengupta, P., Chaudhuri, P. & Bhattacharya, K., 2013). There have been scientific studies on the effects of
individual Yoga practices or their combinations on healthy individuals as well as in people suffering from
various ailments (Sengupta, P., 2012). Pranayama or breath regulation has been greatly emphasized in Yoga
and has drawn special attention from the scientific community. Breath regulation includes modulation of the
pace of breathing, viz. slowing down or pacing the breath, manipulation of nostrils, chanting of humming
sounds, retention of breath etc.

Yoga, an ancient Indian science, aims to bring about functional harmony between body and mind through
three main practices; asana, pranayama and meditation. Pranayama means control of ‘Prana’ which refers to
all forms of energy in the universe in Indian philosophy. Life force in an individual is symbolized by
breathing. Breath is a dynamic bridge between the body and mind (Bijlani, R.L., 2004). When the force which
runs our life is disrupted, it results in physical, mental, emotional and spiritual disharmonies. Pranayama helps
in bringing conscious awareness to breathing and the reshaping of breathing habits and patterns.

Yoga is a mind and body practice with historical origins in ancient Indian philosophy. It is the science of
simple living that balances all aspects of life; the physical, mental, emotional, psychic and spiritual. Practicing
of asana, pranayama, mudra, bandha, shuddhi kriyas and meditation yoga, helps balance and harmonize the
body, mind and emotions (Saraswati, S. S., 2008). Classical literatures on yoga indicate that it is of great
value as a method of preservation of health and treatment of various diseases. Yoga practice consists of the
five-principle including proper relaxation, proper exercise, proper breathing, proper diet and positive thinking
and meditation. Yogic respiration consists of very slow, deep breaths with sustained breath hold after each
inspiration. Practicing yoga on regular basis contributes in the improvement of pulmonary ventilation and gas
exchange; it also helps in the prevention, cure and rehabilitation of patients with respiratory illnesses by
improving ventilatory functions (Adanmohan, U. K. et al. 2005).

Il. NEED OF THE STUDY

Perception of physical activity and understanding of psychophysiological responses may be useful for
intensity regulation for any non-exercising populations. Activity induced fatigue may persuade pacing during
any fundamental daily activity such as running, walking, jogging, and jumping which may be influenced by
physiological capacity, motivation, and individual experience (Faulkner, J., Parfitt, G. & Eston, R., 2008).
Although yoga training is not considered to be physically intense or vigorous as compared to endurance or
strength training programs, cardiorespiratory benefits can be achieved within 6 days/week for 2 months (~48
hours) of pranayama practice, as previously found (Waghmare, P. & Baji, P., 2013). As a complimentary
practice, the benefits of yoga may contribute to exercise performance through improved body composition,
aerobic endurance, and anaerobic power (Bera, T.K. & Rajapurkar, M.V., 1993), whereas the benefits of yoga
breathing techniques (YBT) especially pranayama compliment the vasculature in terms of improved blood
flow, which may be attributed to harmony between the body and mind (Ankad, R.B., Ankad, B.S. & Herur,
A., 2011).

Due to regular yogic exercise, yoga practitioners tend to have an increase in pulmonary capacity when
compared with no yoga practitioners. Pulmonary functions are generally determined by the strength of
respiratory muscles, compliance of the thoracic cavity, airway resistance and elastic recoil of the lungs (Cotes,
J.E., 1979). It is well-known that pulmonary functions may vary according to the physical characteristics
including age, height, body weight and altitude. The practice of yoga is accompanied by a number of
beneficial physiological effects in the body. Regular practice of yoga is known to improve overall
performance and working capacity (Madanmohan, U. K. et al., 2004). The pulmonary function capacities of
normal sedentary individuals have been studied extensively in India (Jain, S.K. & Ramiah, T.J., 1969) but less
in the context of comparison with yogic population practicing yoga. Furthermore, such comparative studies
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have not been done in this part of the country. Some researchers have done a non-comparative study and
others on a non-randomized sample (Doijad, V.P. & Surdi, A.D., 2012).

The present study was undertaken on a small randomly selected sample of thirty six (36) female paramedical
sedentary groups from Arunachal Pradesh and given a yoga training mainly focusing on yogic breathing i.e.
pranayama for ten sessions with 60 min/session, and the physiological impact (breath holding capacity) was
observed and determined. The current research specifically aims to assess the physiological responses (breath
holding time) resulting after a micro-yogic breathing cycle program among young female paramedical
collegiate and determine the pre- and post-training difference.

The above research objective tends to highlight and answer the research questions of the current study:

i.  What is the physiological response (breath holding time) of young female paramedical collegiate
before the scheduled micro-yogic breathing cycle program?
ii.  What is the physiological response (breath holding time) of young female paramedical collegiate after
the scheduled micro-yogic breathing cycle program?
iii.  Whether there is a significant difference between the pre- and post-training results?

1. METHODOLOGY

Thirty six (N=36) healthy female subjects studying paramedical sciences from Arunachal University of
Studies, Namsai, Arunachal Pradesh (India), under the age group of 19-26 year, BMI ranging from 15.57
kg/m2-30.59 kg/m? were randomly selected for the study who had not yet started practicing yoga but were
keen on learning.

The subjects were explained about the importance and procedure of the study. Information was collected
regarding the socio-demographic data, smoking history, recent respiratory illness, medications used and about
the family history of any bronchial asthma and an informed consent was obtained from all who volunteered
for the study. The same subjects were chosen who underwent a training of ten sessions with 60 min/session
and both pre- and post-training tests based on physiological aspects to meet the objectives of the study.
Anthropometric measurements like height and weight of each subject was measured before the test procedure.
Weight was recorded in kilograms (kg) and recorded to the nearest 0.5 kg. Height was measured in
centimeters (cm) while standing and the reading was taken to the nearest 0.5 cm.

Table 3.1: Showing the micro-yogic breathing cycle program

Item Description
Surya Namaskar | Sun salutation for full body warming-up and also stretching the joints around the
(Limbering-Up) | body
(11 Min)
Yogic Breathing I. Vibhagiya Pranayama (sectional breathing)
or Pranayama ii. Adama (Kanista) Vibhagiya Pranayama (diaphragmatic/abdominal breathing)
(Different types | iii. Madhyama Vibhagiya Pranayama (thoracic/intercostal breathing)
of Pranayama) Iv. Aadya (Jesta) Vibhagiya Pranayama (upper lobar/clavicular breathing)
(38 min) v. Poornamudra Pranayama (full yogic breathing)
vi. Nadishuddi Pranayama (alternate nostril breathing)

vii. Kapalabathi Kriya (cleansing breath)

viii. Bahya Pranayama (the external breathing)
Limbering- Cooling Pranayama
Down i. Sitali Pranayama
(11 min) ii. Sitkari Pranayama

Savasana
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IV. RESULTS & DISCUSSION

Thirty six (N=36) subjects with minimum height of 1.46 m and maximum height of 1.71 m; minimum weight
40 kg and maximum weight of 70 kg; ranging BMI from 15.57 — 30.59 Kg/m?; with lowest breath hold
capacity of 16 sec and highest breath hold capacity of 60 sec during the pre-test. After a micro-yogic
breathing program of ten sessions the breath hold capacity was recoded 33 sec (min) and 68 sec (max),
showing a difference of 17 sec (pre-test minimum minus post-test minimum) and a difference of 8 sec (pre-
test maximum minus post-test maximum).

Table 4.1: Showing the results of anthropometric and physiological features

N=36 Age Height Weight BMI BHC Pre-Test | BHC Post-Test
M1 (kg | (Kgm?) (sec) (sec)
Min 19 1.46 40 15.57 16 33
Max 26 1.71 70 30.59 60 68

*BHC: Breath Holding Capacity

Table 4.2: Showing the mean, standard deviation & standard error

Age Height (m) Weight BMI
(Kg) (Kg/m?)
Mean | 22.69 1.59 55.72 22.06
SD 1.864242 | 0.084272329 | 9.129578651 | 3.723418254
SE | 0.395912 | 0.014045388 | 1.521596442 | 0.620569709

*SD: Standard Deviation; SE: Standard Error

The statistical mean among the subjects for age is 22.69, height 1.59 m, and BMI 22.06 Kg/m?; standard
deviation for age is recorded 1.864242, height 0.084272329, weight 9.129578651, and BMI 3.723418254;
standard error for age 0.395912, height 0.014045388, weight 1.521596442, and BMI 0.620569709.

BHC Post-Test (Avg.)

BHC Pre-Test(Avg.)

Avg. BMI
Avg. Age
0 10 20 30 40 50 60
BHC Pre- BHC Post-Test
Avg. Age Avg. BMI Test(Avg.) (Avg.)
| Seriesl 22.69 22.06 44.08 48.94

Fig. 4.1: Showing the graphical representation of age, BMI & pre- and post-test

The result was calculated as mean standard deviation. Standard t-test was used to find the significance of
study P < 0.05 was considered statistically significant. The p-value was found 0.002782405 which is less than
0.05 and the independent p-value is 0.003823871 which is again less than 0.05.
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Table 4.3: Showing the mean, SD, SE & p-value

Test Mean SD SE p-value
Breath Holding Capacity 44.08 | 7.725190705 | 1.287531784 | 0.002782405
(Pre-Test) 0.003823871*
Breath Holding Capacity 48.94 | 7.285776533 | 1.214296089
(Post-Test)

*SD: Standard Deviation; SE: Standard Error

The practice of yogic breathing has been shown to increase the breath holding capacity, which is likely the
reason for increasing the anaerobic capacity. The breath holding capacity is indicative of an overall decrease
in the oxygen consumption allowing the body to shift from aerobic to anaerobic respiration and therefore, one
would expect a decrease in oxygen consumption as well.

It is well-known that the practice of yoga alters hypothalamic discharges resulting in a decrease in
sympathetic tone and peripheral resistance enhancing physiological responses. In addition, Yogic breathing
has been shown to strengthen the respiratory muscles, thus increasing the excursions of the diaphragm and
lungs along with increased thoracic compliance. Apart from this, yoga practice decreases airway resistance.
All these factors may contribute to the increase in breath holding capacity as was observed among the
treatment group. Lack of generalization of the results is one of the limitations of this study. Since this study
was carried out at one yoga center based in Arunachal University of Studies, differences in demographic
variables, location, and subject characteristics may affect the results when applied to another yoga center.
Future studies should be carried out at various locations with a larger sample size to validate the findings in
the current study.

Regular practice of slow and deep breathing exercises improves muscle strength and flexibility due to work
hypertrophy (Madanmohan, J. L., Udupa, K. & Bhavanani, A.B., 2003). Vibhagiya pranayama (sectional
breathing technique) practice increases thoracic-pulmonary compliances by more efficient use of
diaphragmatic and abdominal muscles, thereby emptying and filling the respiratory apparatus more efficiently
and completely. Pranayama cleanses airway secretions, acts as a major physiological stimulus for the release
of lung surfactant and prostaglandins into alveolar spaces which increases lung compliance (Joshi, L.N., Joshi,
V.D. & Gokhale, L.V., 1992). Stimulation of pulmonary stretch receptors due to maximum inflation of the
lungs relaxes smooth muscles of larynx and tracheo-bronchial tree which modulates the caliber of airways and
reduces airway resistance. Pranayama along with meditation has calming effect on mind and reduces
emotional stresses in asthma patients. Further deep and controlled breathing desensitize the sensory nerve
endings and reduce the allergic conditions of the environment (Khanam, A.A. et al. 1996).

Vital Capacity (VC) has increased from 2972 + 213.151 to 3372 + 528.7722. Tidal Volume (TV) has
increased from 496 + 84.06347 to 588 + 150.8863. Extrinsic Reserve Volume (REV) also shows increase in
values from 888 + 183.303 to 1096 + 386.7385. Breath Hold Time (BHT) also shows increase in values from
33 £ 5.773503 to 58.6 + 12.78019. 40 mm endurance also shows increase in values from 30.8 + 5.139715 to
53.52 + 15.68736. Peak expiratory flow rate (PEFR) also shows increase in value from 388.8 £ 15.36229 to
425.2 + 38.74274. There was a statistically significant increase in all the above mentioned pulmonary
functions following yoga training (Karthik, P. S. et al., 2014). Diurnal variability in peak expiratory flow
(PEF) was studied for three days in 152 healthy volunteers aged 20-40 years, and expressed as amplitude
percent mean (A%M) and standard deviation percent mean (SD%M). The commonest pattern (74.6%)
observed was that of a nadir at waking in morning, a progressive rise upto late afternoon and a plateau or a
small decrease at bedtime. Mean diurnal variation in PEF on the third day was 7.23 +/- 3.48 (A%M) and 2.98
+/- 1.31 (SD%M). Both the diurnal variation and the calculated upper limits of normality were found to be
lower than those reported previously for Western subjects. This knowledge of diurnal variation is important
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for any meaningful interpretation of PEF recordings used to monitor patients with asthma (Aggarwal, A. N. et
al., 2000).

V. CONCLUSION

Pranayama or yogic breathing practices were found to influence the neuro-cognitive abilities, autonomic and
pulmonary functions as well as the biochemical and metabolic activities in the body. The studies in the
clinical populations, show the effects of yogic breathing in modulating cardiovascular variables in patients
with hypertension and cardiac arrhythmias, relieving the symptoms and enhancing the pulmonary functions in
bronchial asthma, as an ancillary aid to modify the body weight and symptoms of pulmonary tuberculosis, to
enhance mood for patients withdrawing from cigarette smoking, to reduce the reaction time in specially abled
children, to manage anxiety and stress in students, and to modulate the pain perception.

This study showed that short-term yoga practice (breathing meditation) significantly improves the breath
holding capacity at rest. Hence, it seems clear that by increasing breath holding capacity and anaerobic
respiration capacity by way of breathing regulation, the work of the heart (i.e., myocardial oxygen
consumption) is decreased as well. Further research with a larger sample size is recommended for applying
these results to the population in general.
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