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Background and purpose: Bronchiectasis is characterized by chronic cough, acute exacerbations, and excessive 
sputum production, along with symptoms such as shortness of breath and fatigue, which impair respiratory 
functions and quality of life. This study aims to investigate the effects of yoga on dyspnea, sleep quality, and 
overall quality of life in patients with bronchiectasis.
Materials and methods: Forty-eight participants with bronchiectasis were included in the study. The patients were 
randomly divided into two groups, the yoga group (n = 24) or control group (no placebo or sham intervention) 
(n = 24). The yoga group participated in a total of 24 sessions over 8 weeks, with three sessions per week. No 
intervention was performed on the patients in the control group. The Modified Medical Research Council 
(mMRC) questionnaire was used to assess patients’ dyspnea level, and the Pittsburgh Sleep Quality Index (PSQI) 
and St. George’s Respiratory Questionnaire (SGRQ) were used to assess sleep quality and health-related quality 
of life, respectively.
Results: It was observed that the yoga intervention affected the intergroup change in dyspnea severity score over 
time (p < 0.05) (xyoga = 2.64-1.50 = 1.14; xcontrol2.24-1.95 = 0.29). The decrease in the mean PSQI score of the 
yoga practice group (16.41-13.18 = 3.23) was significantly higher compared with the control group (14.90- 
14.57 = 0.33). Post-practice SGRQ activity scores were significantly different from pre-practice SGRQ activity 
scores. Similar to the change in SGRQ activity and symptom scores, the impact score also changed significantly 
over time (xyoga12.55-9.09 = 3.46; xcontrol12–11.52 = 0.48).
Conclusion: The results indicate that yoga may have a positive effect on dyspnea, sleep, and quality of life in 
patients with bronchiectasis.

1. Introduction

Bronchiectasis is a chronic and progressive lung disease character
ized by dyspnea, chronic cough, sputum production, and abnormal and 
persistent enlargement of the bronchial structure due to bronchial 
infection [1]. Peripheral muscle weakness is a common feature of the 
disease, which is associated with decreased endurance, high levels of 
fatigue, and dyspnea [2–4]. As evidenced by results using the Modified 
Medical Research Council Dyspnea (mMRC) scale, difficulty in per
forming daily activities has been reported among people with bronchi
ectasis [5]. Dyspnea in bronchiectasis is multifactorial, with important 
factors including altered respiratory mechanics and inadequate gas 

exchange [4]. In individuals with moderate-to-severe bronchiectasis, 
dyspnea has been described as a result of expiratory airflow limitation, 
where the latter leads to a corresponding increase in dynamic hyperin
flation and elevated levels of dyspnea, as well as commonly accepted 
functional abnormalities such as air accumulation [6,7].

Considering the wide range of ways in which bronchiectasis affects 
the body, numerous treatment methods are used to improve patients’ 
quality of life and manage their symptoms. Recently, yoga has garnered 
increasing interest in the treatment of respiratory diseases. Several 
studies have demonstrated that yoga exercises can strengthen respira
tory muscles, increase lung capacity, alleviate shortness of breath, and 
facilitate breath control [8,9].
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Yoga consists of various components, including relaxation, medita
tion, breathing exercises, and asanas (poses) [10,11]. The therapeutic 
effects of yoga have been proven through studies that emphasize the 
importance of controlling the body, emotions, and mind. The breathing 
exercises involved in yoga can facilitate balanced health through various 
poses and meditation by establishing a connection between the mind 
and body [12]. Several studies have demonstrated the positive effects of 
yoga on respiratory function, quality of life, and symptom control in 
patients with asthma [13,14]. For instance, Sharma et al. reported that 
yoga could improve respiratory function and quality of life in patients 
with asthma [15]. Satyanand et al. [16] found that yoga significantly 
enhanced body and mind awareness, energy levels, respiratory function, 
and pectoral muscle strength in patients with asthma, and Hoang et al. 
[9] demonstrated that yoga could improve lung capacity in these 
patients.

Yoga is well-known for its effect on stretching the back and waist 
regions, strengthening muscles, alleviating fatigue, regulating sleep, 
promoting mindfulness and positive perspective, and reducing stress. 
These practices have been reported to effectively enhance respiratory 
muscle strength, increase lung capacity, alleviate shortness of breath, 
and improve breath control [17]. Yoga is an effective means of reha
bilitating respiratory diseases by improving respiratory functions [18]. 
Evidence-based studies have also proven that yoga is an important 
preventative practice for various diseases because it can enhance the 
quality of life for individuals with cardiovascular diseases, multiple 
sclerosis, diabetes, epilepsy, and low back pain [19–22].

Although there have been studies on yoga in various patient groups 
in Turkey [23,24], no specific study has been conducted on the effects of 
yoga on patients with bronchiectasis. There is a need for studies to 
investigate the effectiveness of yoga in managing symptoms in patients 
with bronchiectasis, and to contribute to the physiotherapy literature 
with their findings. Therefore, this study aimed to reveal the effects of 
yoga practice on shortness of breath, sleep, and quality of life in patients 
with bronchiectasis.

2. Methods

2.1. Study design

The study was conducted at Istanbul Medipol University, Faculty of 
Medicine, Department of Chest Diseases. Patients who were admitted to 
the hospital between September 2020 and September 2021 and diag
nosed as having bronchiectasis were included. The study was designed 
as a randomized controlled clinical trial and approved by the Ethics 
Committee of Istanbul Medipol University University (protocol code: 
E− 10840098-604.01.01–19408). The clinical trial registration number 
of the study is NCT04744220. The study was conducted in accordance 
with the principles of the Declaration of Helsinki. All patients provided 
written informed consent.

2.2. Participants

Patients aged 30–55 years, who had been diagnosed as having non- 
cystic fibrosis bronchiectasis for at least 3 months, were not partici
pating in a regular exercise program for the last 3 months, had no other 
respiratory system disease, were not experiencing exacerbations, had no 
physical disease or cognitive disability during the study period, had no 
diagnosis of a cognitive disease that would prevent the understanding of 
the education given, and volunteered to participate were included in the 
study.

Patients aged over 55 years were not included in the study because of 
the high risk of comorbidities, which would adversely affect the reli
ability and objectivity of the analysis results. Patients who had been 
treated with antibiotics and those with acute exacerbations up to 4 
weeks before the trial were excluded from the study.

2.3. Sample size calculation

The sample size for the study was calculated using the G*Power 
3.1.9.6 software (University of Kiel). Based on a medium effect size 
(Cohen’s d = .5), it was determined that 21 participants per group were 
needed to achieve 90 % statistical power with a 5 % margin of error for 
comparisons between two independent groups. To account for a po
tential 15 % dropout rate, the final sample included 48 participants, 
with 24 in each group [25].

2.4. Randomization

Forty-eight participants who met the inclusion criteria and were 
willing to participate in the study were randomly assigned to one of two 
parallel groups: the yoga group or control group (no placebo or sham 
intervention) (ratio 1:1). To allocate the participants, the Research 
Randomizer, which is an online randomization web service (https:// 
www.randomizer.org/), was used. Simple randomization procedures 
(computer-generated random numbers) were applied, and sequentially 
numbered index cards containing random assignments were prepared. 
Each participant was asked to select a sealed, folded card. Subsequently, 
a researcher opened each envelope and assigned the participants to the 
yoga or control group based on the selected index card. After the study 
began, two people were excluded from the yoga group, one had diffi
culty reaching the treatment center and the other had insufficient spare 
time. Three patients were excluded from the control group because they 
were unable to allocate sufficient time. The analysis was performed 
using the data of 43 participants. A flow diagram showing the progress 
of the phases throughout the study is presented in Fig. 1.

2.5. Interventions

Yoga was performed for a total of 8 weeks, with three sessions per 
week. The researcher who led the online yoga sessions for the yoga 
group collected the patients’ contact details to ensure the continuity of 
the practice, and the online group was created. Video and application 
booklets about the yoga techniques prepared by the researcher in par
allel with the literature were given to the yoga group as intervention 
material [15].

In general, yoga is practised in groups in 60–90-min sessions [26]. 
The existing literature describes different types of yoga practice that 
have been found to be effective in the short and long term in patients 
with lung disease [27,28]. In parallel with these studies, a total of 24 
yoga sessions, 3 days per week for 8 weeks were conducted online by the 
researcher. Groups of 6–8 people were formed. The groups were ar
ranged according to the days and times that were convenient for the 
patients so that they could attend sessions that were most convenient for 
them. The researcher was in constant contact with the patients so that 
they could attend the sessions regularly.

Yoga consists of breathing techniques, asanas (postures) and relax
ation phases [29]. Accordingly, the yoga sessions held in this study 
lasted 65 min in total and included the following exercises. 

❖ 10 min of standing breathing exercise
(Tadasana Pranayama, Ardha Kati Chakrasana x 3 repetetions)

❖ 10 min of sitting breathing exercise
(Shashankasana Pranayama, Vakrasana, Ardha Matsyendrasna x 3 
repetetions)

❖ 10 min of asana breathing exercise (Asana Pranayama)
❖ 15 min of sitting breathing exercise

(Shashankasana Pranayama, Vakrasana, Ardha Matsyendrasna x 3 
repetetions)

❖ 10 min of alternating breathing exercises
(Bastrika, Nadishodhana, Suryanuloma Viloma, Chandranuloma 
Viloma x 5 repetetions)

❖ 10 min of deep relaxation exercises (Dharana-Dhyna- Samadhi)
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At the end of the sessions, the patients provided feedback. During the 
study, all patients in both groups were under the control of a pulmo
nologist and did not use any mucoactive drugs unless necessary.

The control group received no intervention during the study. How
ever, at the end of the study, the yoga practice performed on the inter
vention group was introduced to 11 control patients who wanted to try 
it. In addition, all patients were given an educational booklet and a video 
on yoga techniques. The importance of respiratory physiotherapy in 
their treatment was explained to the patients in the control group.

2.6. Outcome measures

The patients included in the study were interviewed face-to-face at 
the first evaluation, and their demographic and clinical information was 
recorded. After 8 weeks, the evaluations were repeated face-to-face. A 
Personal Information Form, the mMRC questionnaire, Pittsburgh Sleep 
Quality Index (PSQI), and the St. George Respiratory Questionnaire 
(SGRQ) were used in the data collection process.

Personal Information Form: The personal information form, which 
was prepared by the researcher, included a total of 15 questions: five 
questions regarding socio-demographic characteristics such as age, sex, 
body mass index, educational status, and smoking history, and 10 
questions about the patient’s medical history such as presence of 
another chronic disease, family history of bronchiectasis, and time of 
diagnosis.

Modified Medical Research Council (mMRC) Questionnaire: The mMRC 
dyspnea scale was used to evaluate the level of dyspnea experienced by 

the patients. It is a 0–4-point category scale in which patients choose the 
statement that best describes shortness of breath among five statements. 
It is used to assess activity limitation due to dyspnea in patients [30].

Pittsburgh Sleep Quality Index (PSQI): The PSQI is commonly used to 
determine sleep-related disorders and sleep quality in the past month. 
This scale has a total of 24 questions with scores ranging from 0 to 21 
points, consisting of 19 self-report questions and five questions that must 
be answered by a roommate or spouse. The PSQI evaluates the frequency 
of sleep-related problems, sleep duration, delays in falling asleep, and 
the impact of inadequate sleep on an individual’s quality of life and a 
wide variety of domains associated with sleep quality [31]. The validity 
and reliability of the PSQI was also confirmed in Turkish [32].

St.George’s Respiratory Questionnaire (SGRQ): The validity and reli
ability of the SGRQ has also been confirmed in Turkish [33]. The 
questionnaire consists of two parts and 50 items (symptom and current 
status of the patient). It includes the clinical symptoms (e.g., cough, 
sputum, shortness of breath, wheezing) of the patient in the last month 
in terms of severity. The patient’s current status includes two subscales 
(activity and impact). The activity subscale assesses the impact of the 
disease on daily activity. The impact subscale evaluates the impact of the 
disease on the general health of the individual. Total quality of life and 
scores for each subscale were calculated by summing the relevant items 
and then normalized to the 0–100 range using the following formulas: 
Normal score = (raw score-min)/(maximum − min) × 100. On all 
subscales and quality-of-life scores, a high score indicates lower quality 
of life, and 0 represents excellent health [34].

Fig. 1. Flow chart of study.
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2.7. Statistical analysis

The statistical analyses were performed using the SPSS version 23.0 
program. Whether the variables were suitable for normal distribution 
was examined using histogram graphics and the Kolmogorov-Smirnov/ 
Shapiro-Wilk test. Mean and standard deviation values were used when 
presenting descriptive statistics. Frequency and percentage values of the 
variables were used when presenting categorical variables. Repeated 
measures analysis of variance (ANOVA) was performed to test the 
change of group means over time. Results with a p-value below .05 were 
considered statistically significant.

3. Results

A total of 43 participants were included in the study. The mean age of 
the yoga group was 43.41 ± 7.81 years, and the mean age of the control 
group was 38.05 ± 6.35 years. Women accounted for 40.91 % of the 
participants in the yoga group and 42.86 % of the control group. There 
was no statistically significant difference between the two groups in 
terms of sociodemographic and clinical characteristics except age 
(p˃.05). Descriptive statistics of the yoga and control group variables are 
shown in Table 1.

The change in time had a significant effect on the dyspnea severity 
score (p = 0.01). It was observed that the dyspnea severity scores after 
the yoga practice were different from the dyspnea severity scores from 
beforehand. In addition, it was observed that yoga practice affected the 
intergroup change in dyspnea severity scores over time (p = 0.01). The 
decrease in mean dyspnea severity score in the yoga group was signifi
cantly greater than the mean decrease in dyspnea severity score in the 
control group (p = 0.01) (Fig. 2).

According to the results of the repeated measures ANOVA, the PSQI 
scores changed significantly after the yoga practice sessions (p = 0.01). 
The change in PSQI scores over time varied between the groups, indi
cating the importance of the intervention. The decrease in the mean 
PSQI score of the yoga group was significantly higher than the decrease 
in the mean PSQI score in the control group (p = 0.01) (Fig. 2).

Fig. 3-a shows that post-practice SGRQ symptom scores differ from 
previous SGRQ symptom scores. Interaction was also important in the 
variation of SGRQ symptom scores over time between the groups (p =

0.01). The decrease in SGRQ symptom scores in the yoga practice group 
was significantly higher than the decrease in SGRQ symptom scores in 
the control group (p = 0.01). Accordingly, as shown in Fig. 3-b, post- 
practice SGRQ activity scores were significantly different from pre- 
practice SGRQ activity scores. Interaction had a role in the intergroup 
difference in the change in SGRQ activity score over time (p = 0.01). The 
decrease in SGRQ activity scores in the yoga practice group was 
significantly higher than the decrease in the control group. Similar to the 
change in SGRQ activity and symptom scores, the impact score also 
changed significantly over time (p = 0.01) (Fig. 3-c). SGRQ impact 
scores after training were different from SGRQ impact scores before 
training, but the interaction was not significant (p > 0.05). In other 
words, the decrease in SGRQ effect score in the yoga practice group was 
similar to the decrease in the control group. Significant changes in 
symptom, activity, and effect over time were also valid for SGRQ total 
scores (p = 0.01) (Fig. 3-d). SGRQ total scores were different from the 
pre-practice SGRQ total scores, and interaction also affected the differ
ence between groups (p = 0.01). The decrease in SGRQ total score in the 
yoga practice group was significantly greater than the decrease in SGRQ 
total score in the control group (Table 2) (Fig. 3-d).

4. Discussion

This study was conducted to investigate the effects of yoga on dys
pnea, sleep, and quality of life in patients with bronchiectasis. A 
bibliographic review found that since 1964 there have been 486 studies 
showing the effects of yoga on respiratory and cardiac diseases. How
ever, only 40 % of the studies conducted in the last 10 years used 
experimental methods [35]. Our experimental study showed a signifi
cant improvement in dyspnea, sleep, and quality of life after 8 weeks of 

Table 1 
Comparison of demographic characteristics of groups.

Demographic and Clinical Features Yoga Group Control Group p- value

(n = 22) (n = 21)

Age (year) c 43.41 ± 7.81 38.05 ± 6.35 0.210a

Gender, n(%) ​ ​ 0.897b

Female 9 (40.91) 9 (42.86) ​
Male 13 (59.09) 12 (57.14) ​

BMI (kg/m2)c 25.89 ± 3.44 26.41 ± 2.76 0.776a

Education, n(%) ​ ​ 0.704b

Elementary 6 (27.27) 4 (19.05) ​
High School 6 (27.27) 7 (33.33) ​
University 10 (45.45) 10 (47.62) ​

Education (year) c 13.18 ± 3.87 13.62 ± 3.60 0.742a

Smoking, n(%) ​ ​ 0.341b

Yes 12 (54.55) 11 (52.38) ​
No 10 (45.45) 10 (47.62) ​

Cause of Admission, n(%) ​ ​ 0.522b

Dyspnea 21 (95.45) 19 (90.48) ​
Atresia 13 (59.09) 13 (61.90) ​
Wheeze 11 (50.00) 15 (71.43) ​
Cough 15 (68.18) 14 (66.67) ​
Phlegm 11 (50.00) 16 (76.19) ​

Note: BMI = Body mass index (kg/m2), kg = kilogram, cm = centimeter.
*p < 0.05.

a Mann Whitney-U Test.
b Kruskal Wallis Test.
c mean ± Standart deviation.

Fig. 2. Change of dyspnea severity scores and PSQI scores over time in groups. 
Note: SGRQ = St. George’s Respiratory Questionnaire, a = SGRQ-Symptom 
score, b = SGRQ-Activity score, c = SGRQ-Impact score, d = SGRQ-Total score.
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yoga practice in patients with bronchiectasis who presented to the clinic 
with various symptoms.

Patients with bronchiectasis often experience chronic bronchial in
fections leading to a progressive decline in lung function, which can 
result in reduced exercise capacity and physical activity [36]. 

Pulmonary rehabilitation is one of the key components in the manage
ment of bronchiectasis. When the pre-test and post-test mean scores of 
the dyspnea scale were compared between the groups, a decrease was 
observed in the dyspnea values of the patients in the yoga group, but the 
decrease in the patients in the control group was not statistically sig
nificant. The findings indicate that yoga may have a positive effect on 
dyspnea levels in patients with bronchiectasis.

In their study, Agnihotri et al. showed that yoga had a positive effect 
on the treatment processes of patients with asthma. They found that 
yoga as a supportive additional treatment to pharmacologic treatment 
increased respiratory capacity in patients [37]. Karmur et al. concluded 
that yoga could be used as an alternative treatment method to increase 
the effectiveness of treatment in lung diseases [38]. A yoga practice 
study conducted on 50 patients with chronic heart failure (CHF) with 
reduced pulmonary functions and saturation levels showed that 
controlled breathing exercises caused an increase in oxygen consump
tion [39]. The results of our study on dyspnea score are consistent with 
the literature.

Sleep disturbances in adults with bronchiectasis are more common 
and associated with poorer quality of life than in healthy people due to 
depression, aging, nocturnal cough. and increased sputum volume [40,
41]. Gao et al. compared 144 patients with bronchiectasis and healthy 
controls and reported that 82 patients with bronchiectasis had sleep 
disturbances based on PSQI (>5), which was significantly higher than in 
the healthy control group [42]. In a meta-analysis, sleep quality of 
women with breast cancer or peri/postmenopause was evaluated using 
the PSQI and 16 randomized controlled trials reported positive effects of 
yoga on improving sleep quality [43]. When the mean PSQI post-test 
scores of the groups were compared, it was found that the yoga group 
had lower mean post-test scores than the control group and the differ
ence was statistically significant. This is consistent with the findings in 
our study, which observe a significant decrease in mean PSQI scores for 
the yoga practice group.

There are several studies showing the importance of yoga in disor
ders with similar symptoms such as airway irritations, constriction, 
inflammation, accelerated respiration, congestion, wheezing, coughing, 
and chest tightness [44]. In a study of the effect of yoga on sleep and 
respiratory problems in patients with chronic obstructive pulmonary 
disease (COPD) and asthma using the COPD and Asthma Fatigue Scale 
(CAFS) and Asthma and COPD Sleep Impact Scale (CASIS), it was re
ported that the respiratory capacity of the patients increased after 8 
weeks of yoga practice [45]. The post-practice change in mMRC scores 

Fig. 3. Change of SGRQ sub-scores (a–c) and total score (d) over time in groups.

Table 2 
Repeated measurement results before and after training.

Variables Measurement 
time

Yoga 
Group

Control 
Group

p1 p2

(n = 22) (n = 21)

mean ±
SD

mean ±
SD

mMRC BT 2.64 ±
.95

2.24 ± .94 <0.001 0.001

AT 1.50 ±
.91

1.95 ± .74

PSQI BT 16.41 ±
1.65

14.90 ±
1.97

<0.001 <0.001

AT 13.18 ±
2.38

14.57 ±
1.86

SGRQ - 
Symptom

BT 12.55 ±
2.84

12.00 ±
2.68

<0.001 <0.001

AT 9.09 ±
2.60

11.52 ±
2.52

SGRQ - 
Activity

BT 23.73 ±
4.51

23.00 ±
5.51

<0.001 <0.001

AT 18.18 ±
3.75

22.48 ±
5.40

SGRQ - 
Impact

BT 35.36 ±
7.50

30.48 ±
8.12

<0.001 .057

AT 24.82 ±
12.31

26.05 ±
8.07

SGRQ -Total BT 71.64 ±
10.14

65.48 ±
12.09

<0.001 <0.001

AT 51.18 ±
11.62

59.48 ±
11.91

Note: mMRC = modified Medical Research Council Dyspnea Scale; PSQI =
Pittsburgh Sleep Quality Index.
SGRQ = St. George’s Respiratory Questionnaire, BT = Before training, AT =
After training.
*p < 0.05, p1 = Mann Whitney-U Test, p2 = Wilcoxon Signed Rank Test.
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obtained from that study is in line with our findings.
Quality of life was evaluated in a 10-week yoga practice study in 

patients with asthma [46]. The post-implementation changes in SGRQ 
scores obtained from the study are consistent with our results. When the 
mean post-test scores of SGRQ sub-parameters symptom, activity, effect, 
and total values between the groups were compared, it was observed 
that the mean score of the yoga group was significantly lower than that 
of the control group (p < 0.05). These results support the idea that the 
use of yoga as a complementary treatment, in addition to pharmacologic 
treatment, has a positive effect on the healing process of the disease.

4.1. Strengths and limitations

This study has important strengths. Despite the increasing number of 
studies over the past decade demonstrating the effects of yoga on con
ditions such as nasal allergy, asthma, chronic bronchitis, and lung can
cer, there remains a significant gap in research evaluating its effects on 
chronic diseases such as bronchiectasis. Therefore, our research is of 
considerable importance in proposing an alternative therapeutic 
approach to this common clinical condition that significantly reduces 
patients’ quality of life. A comprehensive analysis of our findings, 
together with the existing literature, underlines that the practice of yoga 
provides significant data suggesting a reduction in dyspnea, an 
improvement in sleep quality, and an improvement in overall quality of 
life.

Nevertheless, there are also limitations to our study. Our study is 
limited by the fact that we did not evaluate functional capacity and 
saturation tests, although our results could be beneficial in future studies 
that evaluate these factors. The study only measured short-term out
comes (up to 8 weeks); the long-term results of our methods were not 
evaluated. Our study was conducted within the scope of a thesis, 
accordingly, it could not be planned blindly and was conducted and 
interpreted by a single researcher. The patients in the control group 
received no placebo or sham intervention. A sham control group could 
also have been included in the study to observe the placebo effect.

In conclusion, our study indicates that yoga practice may have 
positively affected the sleep quality of patients with bronchiectasis and 
decreased their dyspnea symptoms. Our findings are important in terms 
of showing that yoga practice can be applied following pharmacologic 
treatment for patients with bronchiectasis. These results also offer the 
opportunity to expand the study in collaboration with different disci
plines, such as cardiology and pulmonology, and several patients with 
chronic lung disease. With further research on this subject, we will be 
able to offer a treatment option to the chronic respiratory patient group 
that is not limited to pharmacologic or physiotherapeutic interventions 
but also includes different disciplines.
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[33] M. Polatlı, A. Yorgancıoğlu, Ö. Aydemir, N. Yılmaz Demirci, G. Kırkıl, S. Atış Naycı, 
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