= M Gmail Q  advances in respiratory medicine X 3 ® ¢ e

<« 0O 0 = = 0 &€ & » : 37038 < > pm-~
I— Compose
O inbox 103 [ARM] Submission Acknowledgement #64263 inbox &
+ Starred
c Snoozed . Dr Resti Yudhawati journals@viamedica.pl via emaillabs.net.pl Mon, May 6, 2019, 10:39 PM ‘;} -
> sent @ ©ome~
n Drafts 5 Dr Resti Yudhawati:
¥ More Thank you for submitting the manuscript, "Effect of Yoga on FEV1, 6-minute walk distance (6-MWD) and quality of life in patients with COPD group B" to Advances
Meet in Respiratory Medicine. With the online journal management system that we are using, you will be able to track its progress through the editorial process by

B New meeting logging in to the journal web site:

& Join ameeting Manuscript URL: https://journals.viamedica.pl/advances_in_respiratory_medicine/author/submission/64263
Username: resti_1234
Hangouts
o Resti ~ + If you have any questions, please contact me. Thank you for considering this journal as a venue for your work.
Advances in Respiratory Medicine
No recent chals Biuro ZG PTChP, ul. Wronia 45, ok, 132, Warszawa
Starta new one wojciech.piotrowski@pneumonologia.viamedica.pl

2 9
4 Reply m» Forward



= M Gmail

l- Compose

Inbox 493
Starred

Snoozed

Sent

Drafts 5

<BvVexQO

More

Meet
B New meeting
B Join a meeting

Hangouts

e Resti ~ +

No recent chats
Start a new one

2 9

Q

&«

advances in respiratory medicine X I ® @«
o 06 8 0 ¢ B » 300f38 < > gm-
[ARM] Editor Decision #64263 nbox x X 8 B
Prof. dr hab. n. med. Wojciech Jerzy Pi i armj ica.pl via net.pl Jul10,2019,5:11AM  Yr 4
tome v

Dear Dr Resti Yudhawati,

in pil y Medicine, entitled "Effect of Yoga on FEV1, 6-minute walk

We kindly inform that we have reached a decision regarding your submission to
distance (6-MWD) and quality of life in patients with COPD group B".

Our decision is: Reassessment after essential revision

You can view review results on the page:
https://journals.viamedica.pl/advances_in_respirator ici ithor/submissionF 263

Using a form on bottom of the page, that can be accessed using the link above, you can upload author version after revision.
Best regards
Wojciech Piotrowski MD, PhD

Editor-In-Chief
Advances in Respiratory Medicine

Reviewer A:

Is the topic of the paper important?:
5YES

Is the aim of the paper clear?:
4

Is the title of the paper concordant with the problem presented?:
5YES

Is the paper divided into chapters in accordance with the instruction?:
4

Are the citations concordant with the Publisher's requirements?:
5YES

Is the assumption of the paper concordant with its topic?:
5YES

Is the methodology described clearly?:
2

Is the statistical analysis correct?:
3

Are the results innovative?:
4

Is the discussion led in a clear way of thinking?:
4

Comment (if the mark is lower than "5", concerns all the questions) - to the Author:

This is an interesting report concerning important clinical issue. However, before further proceeding of the manuscript, some of significant comments should be
addressed to.

1. According to the small number of patients, please add “a pilot study” to the title of the manuscript

2. In the methodology section there is no description of statistical methods. Please, all detailed description of the ones

3. Most of data are presented as mean with SD. Are they really all presenting normal distribution??? E.g. FEV1 in liters in such a small group is very unlikely to
present normal distribution... and use of particular stat-tests depends on this issue. Please, use Shapiro-Wilk test to check distribution of the data. Additionally,
please note that SD should be presented in parentheses, not after +\- sign, as this pattern should be reserved for standard error of the mean (SEM). Please,
reassess the data and present them correctly - mean (SD) for normally distributed data and median (IQR) for non-normally distributed data. And, adjust proper
stat-tests according to test assumptions.

4. Please, write the type and model of spirometer device. Recalculate every result reference values according to GLI-2012 and add z-score assessment to the
analysis (free software on ERS website). Of course, cite the GLI ref values in methodology section.

5. Please, pay more attention to English grammar and style as it requires much corrections.

6. Please, rethink and broaden your key-words as it will improve the visibility of the manuscript after possible acceptance and publication.

Reviewer B:

Is the topic of the paper important?:
5YES

Is the aim of the paper clear?:
5YES

Is the title of the paper concordant with the problem presented?:
5YES

Is the paper divided into chapters in accordance with the instruction?:
5YES

Are the citations concordant with the Publisher's requirements?:
5YES

Is the assumption of the paper concordant with its topic?:
5YES

Is the methodology described clearly?:
5YES

Is the statistical analysis correct?:
5YES

Are the results innovative?:
5YES

Is the discussion led in a clear way of thinking?:
5YES

Comment (if the mark is lower than "5", concerns all the questions) - to the Author:

Itis an interesting study, showing the potential usefulness of Yoga in symptomatic COPD patients.

The questions to the Authors are the following:

- How exactly randomization procedure was performed ?

- If all patients were in category B, were they assessed by mMRC or CAT ? If only mMMRC was performed, was it performed before and after Yoga training ? If yes,
does Yoga decrease dyspnea score ?

- For discussion - are there any data, by other authors, comparing Yoga vs standardize rehabilitation program in COPD?

Advances in Respiratory Medicine
Biuro ZG PTChP, ul. Wronia 45, lok. 132, Warszawa
wojciech. pi i 1reumonologia.vi ica.pl




= M Gmail

Compose

Inbox
Starred
Snoozed
Sent
Drafts

cmvex*O -+

More

Meet
B« New meeting

B Join a meeting

Hangouts

o Resti ~

No recent chats
Start a new one

2 9

493

Q

e

5 ) - =
advances in respiratory medicine X 3z @ @3 I e

0O 0 § &= 0 € O e : 320f38 < > pm-~
[ARM] Request for amendments to the manuscript #64263 inbox x 5
arm.journal@viamedica.pl via emaillabs.net.pl Tue, Jul 16,2019, :00 AM Y 4=
tome ~

Dr Resti Yudhawati:

You are kindly requested to make the amendments to the manuscript entitled "Effect of Yoga on FEV1, 6-minute walk distance (6-MWD) and quality of life in
patients with COPD group B", which has been submitted to the journal "Advances in Respiratory Medicine", after 1 round of the review process. Decision of the
Editor-in-Chief after last review was as follows: Reassessment after essential revision (on 2019-07-10).

Please log in to the journal website in order to gain access to the manuscript and the Reviewer’s remarks and then send the revised version of the manuscript. The
website of the journal is as follows:

If you do not have your username and password to the journal's website, you may use the link below to reset your password (which will then be send to you
together with your username):

Thank you for resubmission of the manuscript after making the amendments.

Advances in Respiratory Medicine
Biuro ZG PTChP, ul. Wronia 45, lok. 132, Warszawa
wojciech.piotrowski@pneumonologia.viamedica.pl

& Reply ®» Forward



A [Pilot Stud)ﬁ: Effect of Yoga on FEV1, 6-minute walk distance (6-MWD) and quality of
life in patients with COPD group B
Running title: COPD and Yoga

ABSTRACT

Background: Yoga is further used in the treatment of various diseases, including chronic
obstructive pulmonary disease (COPD), but no studies have assessed the effect of yoga on
COPD patients in Indonesia. The differentiation of this study to other countries is the type
and protocol of yoga exercises, demographic characteristics, and methodology as well. This
study aims to analyze the effect of yoga on FEV1, 6-minute walk distance (6-MWD), and
quality of life in patients with COPD group B in Indonesia.

Methods: This research is an experimental study with a randomized controlled trial pre and
post-test control group design. The samples were divided into 2 groups: the treatment group
(yoga practice for 1 hour, 2 times a week for 12 weeks) and the control group (untreated with
yoga, given lung rehabilitation brochure). Assessment of the effect of yoga exercises on lung
function parameters (FEV1), 6-Minute Walk Distance (6-MWD) and quality of life using
SGRQ questionnaires in COPD group B.

Results: 33 COPD patients fulfilled the inclusion criteria. 30 patients completed the study.
Pre-yoga and post-yoga in the treatment group and the control group was evaluated using
statistical tests. There was a significant increase in FEV1, 6-MWD and quality of life using a
SGRQ questionnaire after 12 weeks of yoga (p <0.05) and a significant change in FEV1, 6-
MWD and quality of life in the treatment group (p <0.05) compared with the control group
(p> 0.05).

Conclusions: Yoga affects FEV1, 6-MWD, and quality of life in patients with Group B
COPD.

Keywords: Yoga, COPD, FEV1, 6-MWD, Quality of Life, SGRQ
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is one of the non-communicable
diseases becoming a public health issue in Indonesia. The morbidity and mortality of COPD
patients are associated with periodic exacerbations or worsening of symptoms.[1], [2] The
more frequent occurrence of exacerbations will lead to severe lung damage, which followed
by a worsened of lung function.[3] Problems frequently experienced by COPD patients,
especially stages 11 and 111 include exercise de-conditioning, muscle wasting, and weight loss,
depression, as well as being isolated from the environment. Therefore, it requires
comprehensive management of COPD patients to make their life better.[3]

Some COPD patients are pharmacologically and non-pharmacologically managed,
such as by smoking cessation and pulmonary rehabilitation.[3], [4] The main purpose of
pulmonary rehabilitation is to reduce complaints, improve physical ability to perform daily
activities, improve emotions, and improve quality of life.[3], [5]

A couple of studies have shown that exercises such as upper extremity exercises, Tai
Chi, and yoga can improve COPD patients’ quality of life.[6] Yoga has been included as a
recommended exercise component for pulmonary rehabilitation programs and in addition to
the treatment of physical therapy in industrial rehabilitation programs and has been proven to
improve the coordination of mind and body. Yoga is called a ‘low impact’ exercise that can
be adapted to the needs and abilities of practitioners so that it is suitable for anyone including
COPD patients through asana (yoga posture) and pranayama (breathing technique). Short-
term studies on yoga practice have reported an increment in pulmonary function parameters,
diffusion capacity, improvement in the quality of life, and reduction in asthma-induced stress.
Yoga shows its efficacy to coal miners with COPD.[6] Based on the background that has

been described above, this research is then conducted.

METHOD
Study Design

This research is an experimental study with a randomized controlled trial pre and
post-test control group design. The initial step was made one week before the start of the
intervention by performing [CAT score and mmRC score assessments| to ensure that COPD
group B was included in this study, then conducting spirometry assessments using the Koko
Legend Spirometer (606055 9.A) land assessing 6-MWD. Every result was recalculated
according to GLI-2012 and add z-score assessment to the analysis [7]. The follow-up steps
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were carried out one week after completion of the intervention for 12 weeks. Yoga classes
were undertaken in one place determined by the researcher by bringing in a certified yoga

instructor.

Statistic Analysis

The data normality test was done using the [Shapiro-WiIk tesﬂ. Analysis of variance before
and after treatment was carried out using a paired t-test or Wilcoxon Signed Ranks Test.
Analysis of variance between yoga groups and controls was made using the independent

sample t-test or Mann Whitney test.

Participants

Participants were recruited via clinics and pulmonary rehabilitation centers, or by physician
referral. Inclusion criteria include men over the age of 40 years, people witdyh stable COPD
category B, willing to follow the research properly and sign informed consent. Exclusion
criteria include COPD with other accompanying diseases such as neoplastic or congestive
heart failure and asthma. Dropout criteria include subjects who refused to participate in the
research, did not undergo the research protocol, and experienced exacerbations more than one

time.

Randomization

All participants agreed to be randomized. Stratified randomization was made using baseline
measures of spirometry to assure participant balance in disease severity, and they were
randomized according to time of attendance, odd dates were included in the yoga group, and
even dates were included in the control group. Participants in both groups continued to
receive normal care, and those in the yoga group continued to attend the program. All
participants were asked to refrain from learning or practicing anything other than what is
taught during yoga interventions. Also, participants in the yoga intervention group signed a

confidentiality agreement not to discuss class content with fellow participants in the control

group.

Intervention
Yoga interventions consisted of two yoga classes for 60 minutes every week for 12 weeks.
Meditation instructors must have had formal training. Due to the need for supplemental

oxygen and the effectiveness of persons with COPD, the class time was limited to 60
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minutes. The program minimized the traditional focus on the breath during the beginning of
yoga exercises to address issues related to persons with COPD. The management of non-
threatening symptoms focused on awareness of dyspnea was included. Ujjayi, kaphalabati,
and sitkari breathing were included. Further, a spiritual focus was introduced to augment a
feeling of comfort during meditation. Savasana was chosen as the meditative movement

exercise, based on the expertise of the teacher leading the intervention.

RESULTS

Characteristics of research subjects

Table 1 shows the characteristic of this research subjects. The number of all research
subjects are 33 people, with male sex. Subjects excluded from the research consist of 3
people, 2 people from the treatment group, and 1 person from the control group. The number
of subjects who could take the research until the end is 30 people. Based on COPD degree, in
the treatment group including GOLD 2 and GOLD 4 COPD there are 5 people (33.3%) for
each group, while in the control group mostly in GOLD 4 obstruction degree there are 6
people (40%).

The results of the normal distribution test using the Shapiro-Wilk test showed that the
data on differences in 6-MWD in the yoga and control groups and the impact data of the yoga
group were [not normally distributed ](p <0.05). Therefore, the paired t-test was used to find
out differences in observations before and after treatment given in each group, except for the
difference in 6-MWD using the Wilcoxon Signed Rank Test, while the t-test of 2 free
samples was used to see the differences in observations between yoga and control groups
except for the difference in the impact after treatment using Mann Whitney test.

FEV1Change

FEV: assessment was carried out in the two groups. Mean FEV: in the treatment
group before yoga is 1.025 (0.507) L while in the control group is b.941 (0.488) L] FEV1re-
assessment was carried out after 12 weeks. In the treatment group there was an increase of
1.402 (0.629) L (p= 0.001) while in the control group there was an increase of 1.017 (0.534)
L (p=0.295).

Table 2 shows the results of paired t-test of FEV1 (L) and FEV1 (%) before and after

treatment given in each group ant t-test among groups. There were significant differences in
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FEV1 (L) before and after treatment in the yoga group (p <0.05), whereas in the control
group, there were no significant differences (p> 0.05). The results of the t-test of 2 free
samples between the yoga and control groups indicated that there were no significant
differences in FEV1 (L) both before and after treatment (p> 0.05), but there were significant
differences in the value of FEV1 (L) (p < 0.05).

As can be seen in Table 2, the mean FEV:1 (% prediction) in the treatment group
before yoga is 43.53 (20.625) % while in the control group is 40.87 (22.309) %. FEV1 re-
assessment was carried out after 12 weeks. In the treatment group there was an increase of
58.93 (22.799) % (p= 0.002) while in the control group there was an increase of 44.60
(22.344) % (p= 0.208). The results of paired t-test showed significant differences in FEV1
(%) before and after treatment in the yoga group (p <0.05), whereas there were no significant
differences in the control group (p> 0.05). The results of the t-test of 2 free samples between
the yoga and control groups indicated that there were no significant differences in FEV1 (%)
both before and after treatment (p> 0.05), but there were significant differences in the value
of FEV1 (%) (p < 0.05).

6-MWD Change

As can be seen in Table 3, there was an increase in mean 6-MWD after yoga in the
treatment group. Wilcoxon Signed Rank test results in the treatment group showed no
significant difference in 6-MWD value between before and after yoga with a p-value of 0.001
<0.05. It can be concluded that patients with COPD treated with yoga have a significantly
increased 6-MWD value, whereas in the control group there was a decrease in the mean of 6-
MWD after 12 weeks. Wilcoxon Signed Rank test results in the control group showed no
significant difference in 6-MWD value between before and after yoga with a p-value of 0.328
> 0.05. It can be concluded that COPD patients who did not get yoga treatment have an
insignificantly declining 6-MWD value. The 6-MWD change in the yoga group was greater
than in the control group. The difference test result using Mann Whitney test showed a
significant difference in 6-MWD value change between the two groups with a p-value of
0.016 < 0.05. It can be concluded that patients with COPD treated with yoga have a
significantly greater 6-MWD value change compared to patients with COPD not treated with

yoga.



The results of the Wilcoxon test showed significant differences in 6-MWD (m) before
and after treatment in the yoga group (p <0.05), whereas there was no significant difference
(p> 0.05) in the control group. The results of the Mann Whitney test on the difference in the
6-MWD between the yoga and control groups showed significant differences (p <0.05).

Change in quality of life

h’able 4 shows the results of symptoms, activity, impact and SGRQ total before and
after treatment given in each group. In the treatment group after yoga there was a decrease in
the mean value of SGRQ questionnaire. The paired t-test results in the treatment group
showed a significant difference in the SGRQ questionnaire value between before and after
yoga with a p-value of 0.000 < 0.05. It can be concluded that patients with COPD treated
with yoga have a significantly decreased SGRQ questionnaire value, while in the control
group there was an insignificantly decreased mean value of SGRQ questionnaire after 12
weeks. The paired t-test result in the control group showed no significant difference in SGRQ
questionnaire value in terms of symptom between before and after yoga with a p-value of >
0.05. It can be then concluded that patients with COPD untreated with yoga have an

insignificantly decreased SGRQ questionnaire value in terms of symptoms.

DISCUSSION

The number of subjects screened was 74 people who are patients with stable
outpatient COPD at Asthma-COPD Polyclinics of Dr. Soetomo Hospital Surabaya and
Airlangga University Hospital Surabaya, where 24 people were excluded, and 17 people
refused to participate in the research. 33 people with male sex were randomly divided into 17
people of the treatment group and 16 people of the control group. Patients who were excluded
in this research consist of 2 people from the treatment group because they could not take the
exercises regularly according to schedule, while in the control group there was 1 person
refused to continue the research. Patients who took the research until it was finished are 30

people.

Our result suggested that FEV1 change (L) in the treatment group is greater than in the
control group. It can be concluded that patients with COPD treated with yoga therapy have a
significantly greater change in FEV: value (L) compared to COPD patients untreated with
yoga therapy. FEV1 change (% prediction) in the treatment group is greater than in the
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control group. It can be concluded that patients with COPD treated with yoga therapy have a
significantly greater change in FEV1 value (% prediction) compared COPD patients who did
not get yoga treatment.

This research is in line with meta-analysis[8] literature by Katiyar[9] and Donesky[10]
that there was a significant increase in FEV: in patients with COPD treated with yoga
exercise for 12 weeks. Madanmohan[11] stated that yoga for 12 weeks would increase the
maximum expiratory pressure, maximum inspiratory pressure, time to hold breath during
inspiration, time to hold breath during expiration, and grip strength. This result is also in line
with the research by Joshi et al. in 1992 which also showed that during 6 weeks of pranayama
exercise there was an increase in ventilation function in the form of respiratory rate reduction
and increase in FVC, FEV1, MVV, ability to hold breath.

The effect of yoga obtained in this research relates to the deep breathing technique
(pranayama) and meditation, leading to a respiratory rate reduction. This enables the
modulation of airway reactivity, improves breathing sensation through regulating breathing
pattern, reduces oxygen consumption, reduces the incidence of hypoxia and hypercapnia, so
that blood oxygenation is better without increasing ventilation, improves respiratory
resistance and muscle strength then modulate autonomic function with a decrease in heart
rate at rest and sympathetic activity.[3], [10]

The result of this research is in line with the result of research by Katiyar[9] and
Donesky[10] that there was a significant increase in 6-MWD in COPD group given yoga
exercise. Ranjita[12] also gave a similar result that there was a significant increase in COPD
patients given yoga exercise for 12 weeks. The increase in 6-MWD is due to the effect of
yoga on the musculoskeletal and cardiorespiratory systems, improving cardiovascular
efficiency and homeostatic control of the body. Muscle effect during continuous yoga stretch
posture helps to increase oxidative capacity and skeletal muscle strength, flexibility,
endurance, coordination, power, static and dynamic balance, reduce glycogen utilization that
will improve physical performance and improve walking speed and step length. Relaxation
technique has been found to increase cardiopulmonary resistance through the body and breath
control, which manifests clinically as lung capacity increase, oxygen delivery increase and
breathing rate reduction, so overall it can increase exercise capacity at 6-MWD.[12]

Quality of life is assessed by the SGRQ questionnaire which consists of symptoms,
activity, impact, and total score of each group. The assessment of quality of life increases
when the SGRQ value is decreased. The British Thoracic Society (BTS) recommends using

SGRQ as it is more sensitive to assess clinical change. The SGRQ questionnaire can also be



used to detect the response to medical treatment or non-medical treatment such as a lung
rehabilitation program. Clinical change is at least significant if the SGRQ value decreases by
4%.[4]

The SGRQ change in the yoga group is greater than in the control group in each
component of the SGRQ questionnaire. The difference test result showed a significant
difference in the change of SGRQ questionnaire value (symptom, activity, impact, total
score) with a p-value of < 0.05. It can be concluded that patients with COPD treated with
yoga have a significantly bigger decrease in SGRQ questionnaire value in some components
(symptom, activity, impact and total score) compared to patients with COPD untreated with
yoga.

This research is in line with several kinds of research as in Fulambarker[13] and
Katiyar' s[9] that there was a significant change in the quality of life through the assessment
of SGRQ questionnaire for the group given yoga treatment for 12 weeks with 24 meetings.
h’here was a decrease in the mean value of SGRQ in the treatment group for 12 weeks in
terms of symptom, activity, impact, and total score. \It means that there is an improvement in
the quality of life in the treatment group. Lacasse et al. concluded the results of their research
by a meta-analysis that pulmonary rehabilitation will reduce shortness of breath symptoms
and improve the ability of COPD patient’s activity so that the functional capacity and quality
of life also increase.[14] Berry et al. explained that pulmonary rehabilitation would increase
the maximum oxygen consumption and maximum working capacity, thereby increasing the
functional capacity and quality of life.[15]

This study also consistent with Kulpati et al. Patients who received yoga training were
seen to have the best maintenance of function, reduction in the respiratory rate (p< 0.001) and
heart rate (p< 0.01) compared with a group who received conventional therapy, while a group
who received breathing exercise that only intermediate in their response, probably indicated
the efficacy of yogasanas.[16]

Yoga exercise will improve the functioning of body systems, namely the nervous
system and all the organs of the body. It affects the psychological and spiritual aspects. Yoga
exercise is a process of integrating aspects of oneself, including physical, psychological, and
spiritual aspects. The optimal integration process enables a person to achieve a quality of life
as they expected. A healthy body condition is indicated by the enhancement of psychological
well-being (positive psychological conditions improve such as mood and happiness increase,
as well as negative psychological symptoms decrease including stress, anxiety, and

depression). Such condition also affects spiritual aspects, for example be able to respect
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ourselves, others, and the surrounding environment, be closer to God and have a meaningful
life.[17]

This study is consistent with Villien F's research [18], which identified that changes in
breathing patterns could be used as a measure of taking meditation interventions. However, it
is possible that emotions can mediate the relationship between respiratory rate and level of
mindfulness. Respiratory patterns have been demonstrated to be stable over time and
fluctuate in a consistent manner during changes in respiratory demand, such as exercise.
Despite this stability, respiration patterns have been shown to change at rest in response to
meditation practice in persons without pulmonary disease. After attending a meditation
intervention using a focus on Ujjayi breathing, it was found that healthy persons

demonstrated a decrease in respiratory rate and an increase in expiratory time.[18]

CONCLUSIONS

Yoga has beneficial effects in COPD Group B. FEV1, 6-MWD and the quality of life
increase after yoga exercise. Therefore, yoga can be used as an option of pulmonary
rehabilitation in patients with COPD category B. The pulmonary rehabilitation program
should be given continuously to patients with COPD. However, pulmonary rehabilitation
needs to be performed together with the instructor and the exercise schedule to achieve the
movements that correspond to the proper procedures.
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