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Abstract

Background: Tuberculosis (TB) entails loss of lung
volumes (caseous tubercles, calcification, fibrosis or
cavitations), hypoxia, hypercapnoea, type Il respiratory
failure and poor quality life. Treatment has its own
challenges like adverse drug effects, non compliance.
Henceforth, complimentary approaches are need of the
hour. In Yoga, an alternative Indian Medicine system,
sitting positions termed Asanas promote respiratory
muscle relaxation and postural alteration- improving
oxygenation, strength, endurance, alleviating fatigue and
breathlessness.

Methods: We assessed a cohort of 45 patients diagnosed
with TB and on therapeutic treatment at a Tuberculosis
centre, with informed written consent, after securing
institutional Ethics Committee permission. A randomized
nested case-control study with 22 cases (who performed
Yoga) and 22 controls (who did not do Yoga) was
formulated. Patients were trained to sit for 50 minutes in

Padmasana and perform four Yogic exercises termed

Pranayamas: Bhastrika- 7 minutes, Kapalbhati- 20
minutes, Ujjaee- 3 minutes, and Anulom vilom- 20
minutes. Forced vital capacity(FVC), Forced expiratory
volume in 1 second (FEV1), FEV1/FVC ratio, and Peak
expiratory flow rate (PEFR) were measured with
Spirometry for both groups, at beginning and at the end of
8 weeks, along with administering World Health
Organization- Five- Well- Being Index questionnaire.
Results: Statistically significant improvement in lung
volumes i.e. FVC (P= 0.009), FEV1 (P= 0.016),
FEV1/FVC (0.010) and PEFR (0.000) was observed in
Yoga group. Initially, mean well being score was 9.57 and
12.43 for the Yoga and the control group respectively
(non significant) and 21.57 and 17.29 (statistical
significant difference, P= 0.04) after 8 weeks. Yoga group
had significantly higher mean well being score than
controls (P= 0.00).

Conclusion: Marked improvement in Lung volumes and
well being of tubercular patients on treatment, performing

Yoga substantiate its complimentary role.
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Background

The Global Tuberculosis Report 2018 * elaborates that
worldwide, about 6.4 million new cases of tuberculosis
(TB) were notified in the year 2017 with the respective
national authorities across all the regions. This accounted
for about 64% of the total estimated 10.0 million new
cases that occurred in 2017. Moreover, diagnosis and
treatment of TB has been preventing million of deaths due
to this highly communicable infectious disease (an
estimated 54 millions in the year span 2000- 2017). The
proportion of people who died from TB fell from 23% in
the year 2000 to 16% in 2017. The report also highlighted
that globally, the TB incidence rate is falling at about 2%
per year. However, the treatment success rate has
decreased marginally from 86% in 2013 and 83 % in 2015
to 82% in 2016, pointing out that still there are gaps in the
diagnosis and treatment of the disease.

The physiology of the disease meets attention in this
regard. TB presents with obstructive, restrictive and
mixed pattern of lung disease as a squeal despite the
treatment . A great proportion of treated patients also
show signs of marked airflow obstruction or restrictive
impairment *®. The disease also significantly affects the
quality of the life of the treated person " 8 There are
various overlooked process and phenomenon which later
on contribute to such a varied disease sequel.

One such aspect is the understanding of the physiology
of the disease. The rationale of the human respiratory
physiology is the incorporation of the oxygen present in
the environment for the utilization of energy from the
organic compounds and in turn releasing carbon dioxide
into the environment. The anatomical built of the human

body involving the rib cage bones, diaphragm, inter
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coastal muscles and the spine stature affect the lung
compliance and the elastance, which eventually control
the inspiration and expiration of air by the lungs °. It is the
alveoli of the lungs where the exchange of gases takes
place. Restrictive lung diseases such as tuberculosis tend
to lead to difficulty in expanding and deflating the lungs.
The ability of the lungs and the pleural cavity to expand
and contract, commonly referred to as the lung
compliance, is dependent on the changes in the lung
pressure. The lung compliance is known to decrease
because of thickening of the lung tissue which may occur
due to fibrosis of lungs which can be a sequel of
pulmonary tuberculosis.

Progression ~ of  tuberculosis  (caseous tubercles,
calcification, fibrosis or cavitations) also leads to loss of
lung volumes causing hypoxia and hypercapnoea and
eventually to type Il respiratory failure. Quality of life

10

gets deteriorated with the disease progression

Moreover, the treatment has its own challenges ** 2.
Frequent adverse effects of drugs and treatment non
compliance worsen the scenario further. Henceforth,
complimentary approaches in the management of TB are
need of the hour.

In the west Yoga has been classified by the National
Institute of Health as a complementary and alternative
medicine (CAM) **. However, in India, Yoga, a part of the
mainstream Medicine has been practiced for ages in the
treatment of many acute and chronic, infectious and non-
infectious, communicable and non communicable diseases
14 151 This stream of medicine finds a wide
acknowledgement now days as it has been acknowledged
internationally by United Nations General Assembly and
21 June has been endorsed to be celebrated as
International Day of Yoga or Yoga Day . Yoga is a

holistic health approach. This science involves sitting
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position termed Asana which promote relaxation and
postural alteration of muscles which aid in breathing,

18

thereby, improving oxygenation Strength  and
endurance building by aerobic Yogic exercises alleviates
fatigue, shortness of breath and improves general well
being *°. The intervention of Yoga as a complementary
tool along with anti- tubercular drug regimes was assumed
to benefit the tubercular patients. Henceforth, the study
was proposed with the objectives of assessment of Yoga
in affecting lung functions and in the overall well being of
the tubercular patients.

Methods

A prospective cohort study was formulated by enrolling
45 tubercular patients who had volunteered after informed
consent. These patients had been initiated on anti
tubercular treatment at a Directly Observed Treatment
Short course (DOTS) centre at a tertiary hospital in Solan,
a mountainous region in northern state of India. The
ethical clearance for the study was secured from the
Institutional ethics committee of a Medical College of the
region.

Study Design: A randomized matched controlled clinical
study was formulated. Yoga, involving the sitting postures
(asanas) and the breathing exercises (pranayama) was
explored on 22 patients, who were on therapeutic
treatment. These were the cases of the study. Informed
written consent was obtained from the participants.

Yoga training was imparted to the cases to sit for a total
time span of 50 minutes in a posture referred to as
Padmasana, the lotus pose Yoga in Yoga science (Figure
1) # and perform four aerobic Yogic exercises termed as
Pranayamas (Table 1). These exercises along with their
respective time duration of performance were namely, the
Bhastrika: 7 minutes, Kapalbhati: 20 minutes, Ujjaee: 3

minutes and Anulom vilom: 20 minutes. A video film
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depicting the methodology of these Yogic practices was
shared with the participants. Thus the randomized nested
case- control study from among the cohort of 45
tubercular patients on anti- tubercular treatment was
designed with 22 cases (the interventional group who
completely practiced Yoga) and 22 controls (the control
group who did not perform Yoga). One patient had died in
the first month of the treatment and henceforth was
excluded from the study. Interventional and the control
group was observed and studied for a time span of 8
weeks. The Spirometry test was employed for measuring
the lung volumes such as the Forced vital capacity (FVC),
expiratory volume in 1 second (FEV1),
FEV1/FVC ratio, and Peak expiratory flow rate (PEFR).

These lung volumes were measured for both the groups at

Forced

the beginning of the therapeutic anti tubercular treatment
and at end of 8 weeks. A standardized World Health
Organization (WHOQO) well

concordantly administered by the interviewer to these

being questionnaire was

patients during the same time period.

Table 1: List of Yogic practices

Practice Duration

Sitting posture (Asana)

Padmaasana 50 minutes
Breathing yogic exercises

Bhastrika 7 minutes
Kapalbhati 20 minutes

Ujjaee 7 times in 3 minutes
Anulom vilom 20 minutes
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Padmasana

Sit upright with your

spine straight \

) oulders
‘ '

1 Place your hands
/ on your knees
Sit cross-legged on
the floor

Figure 1: Padmasana (Lotus pose Yoga) %2

Data statistics and analysis: The data was collected
regarding the various lung volumes and the well being
aspects perceived by the patients. The outcome measure
were recorded at the beginning of the antitubercular
treatment and then at the end of 8 weeks. The data was
analyzed in IBM SPSS Statistics version 21 and Microsoft
2010 software.

employed for the analysis. The p values of lesser than 0.05

Excel Paired t-test statistics were
were considered significant.

Results: The data inferred from table 2 reflects the
demographic profile of the study cohort of 45 patients
comprising of 23 males (51.1%) and 22 females (48.9%)
with median age of 27 +16.28 years and median weight of
54.3+16.22 kg.

22 cases with the median age of 27.5£17.59 years and
median weight of 52.2£16.00 kgs showed significant
improvement in their lung functions as compared to the
control group of patients having the median age of
28.00£15.59 years
52.4+15.87years.

with a median weight of

© 2019 IIMSIR, All Rights Reserved

Table 2. Demographic profile of the study participants

Group | Male Female Median Weight
age (years) | (kg) £SD
+SD

Cohort | 23(53.1 | 22(48.9 |27 +16.28 | 54.3+16.

%) %) 22

Cases | 12(54.5 |10(455 |27.5+17.5 |52.2+16.

%) %) 9 00
Contro | 10(45.5 | 12(54.5 | 28.00+15. | 52.4+15.
Is %) %) 29 87

It is evinced from table 3 that statistical significant
positive correlation existed between the initial and post
yogic exercises lung volumes with correlation coefficient
(r) ranging from 0.008 to 0.608. The correlation observed
in the lung volumes measured FVC, FEV1 AND PEFR
was found to be statistically significant (p value< 0.05).
Whereas, the correlation observed in the ratio of
FEV1/FVC, was found to be statistically non significant.
The data formulated in table 3 enumerates the
statistically significant improvement observed in the lung
volumes of the cases i.e. the interventional group of
patients who had performed the yogic practices. FVC (p=
0.009), FEV1 (p= 0.016), FEV1/FVC (0.010) and PEFR
(0.000) improved significantly when measured at the
follow up examination of the cases at the end of eight
weeks as compared with group at the beginning of the

study.
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Table 3: Paired Samples t- test findings of the cases

Paired Differences T df Sig. (2-
Mean | Std. Std.  Error [95% Confidence Interval of tailed)
Deviation Mean the Difference
Lower Upper
) *|-FVC -1-24.773 |40.205 8.572 -42.599 -6.947 -2.890 21 .009
Pair 1 HERVC
Pair 2 I-FEV1 - FFEVI | -9.0909 |16.2361 3.4615 -16.2896 -1.8922 -2.626 21 .016
) I-RATIO -116.182 |26.862 5.727 4.272 28.092 2.825 21 .010
Pair3 FRATIO
) I-PEFR -1-12.909 |9.611 2.049 -17.170 -8.648 -6.300 21 .000
Pair 4 FPEFR

*Initial, **Follow up at eight weeks

The WHO Mean well being score recorded for the cases at
the beginning of was 9.57 and the score at the end of
eight weeks was 21.57 with statistical significant
difference between them (p= 0.04) as compared to the
intital and follow up scores of 12.43 and 17.29 with no
significant difference observed amongst these.

Table 4: Paired Samples t- test findings of the controls

The controls were not subjected to the yogic practices and
did not show any significant improvement in their
respective lung volumes (Table 4) when these were
measured at the beginning and then at the end of the eight

weeks of the study.

Paired Differences T df Sig. (2-tailed)
N=22 Mean Std. Std. Error [ 95% Confidence Interval
Deviation Mean of the Difference
Lower Upper

*|-FVC -1-.174 10.012 2.088 -4.503 4.156 -.083 22 .934
Pair 1

**FFVC
Pair 2 I-FEV1 - FFEVI ] -9.609 33.435 6.972 -24.067 4.850 -1.378 |22 .182
Pair 3 I-RATIO —-15.348 51.691 10.778 -17.005 27.701 496 22 .625
air

FRATIO

I-PEFR —1-3.348 14.031 2.926 -9.415 2.720 -1.144 |22 .265
Pair 4

FPEFR

*Initial, **Follow up at eight weeks

Discussion
The

improvement in the lung volumes of the subjects who had

present study has documented significant

practiced and followed yogic exercises. The sitting

posture termed asana and the breathing exercises known
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as the Pranayamas had improved the lung health of the
tubercular patients performing these exercise. Similarly,
Yadav et al. (2015)® had observed in their study that a
yoga regime of three months had shown significant
improvement in the lung volumes of the persons who

followed yogic postures and pranayama breathing

%élSl
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exercises. Spirometrically documented evaluation of lung
functions in the present study also empirically established
the improvement found in the lung functions of the
patients who had followed the yogic exercises. In a similar
study Hakked et al. (2017) had

spirometrically documented significant improvement in

interventional

the lung volumes such as FVC and FEV1 in the persons
who had performed the yogic pranayama exercises %*. The
present study was formulated with the purpose to assess
the role of yogic exercises on lung health. The exercises
comprising the voluntary breath cessation and slowing
down of breathing aiding the practitioner to gain control
over the pneumotaxic centre and influencing the pontine
areas on the brain stem, had shown positive results with
significant improvement as depicted by the mean WHO
well being score. Similar observations have also been
studies in studies incorporating yogic exercises for
improving lung health (Kesavchandran et al., 2001; Smith
et al., 2006 and Chaya et al., 2006).

Conclusion

Tuberculosis is a highly communicable disease associated
with the challenges of its treatment like compliance,
adverse drug reactions, breathing difficulties and
generalized weakness of the body. Yogic exercises
increase the breathing capacity and lung health. It
eventually improves the well being in tubercular patients
on treatment. Hence, the yogic exercises if advocated for
the tubercular patients, can prove to be a complimentary
tool in tuberculosis treatment.
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