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Purpose: People with asthma often have sedentary lifestyles and are less physically, mentally,
and cardio-respiratory prepared than their peers. Therefore, the present study aimed to investigate
the effect of selected Yoga exercises on thoracic spine alignment and respiratory capacity indices
in children with asthma.
Methods: The present research is a quasi-experimental study with a pretest-posttest design.
For this purpose, 30 children with mild asthma were included in the study purposefully and
voluntarily. The subjects were randomly divided into a control group (15 people with Mean±SD
age: 11.40±2.13 years) and an experimental group (15 people with Mean±SD age: 10.60±1.76
years). Written informed consent was obtained from the parents of the children. Flexible ruler
and spirometry were used to evaluate the curvature of the thoracic spine and respiratory capacity,
respectively. To analyze the results of this study, we used a dependent t-test and analysis of
covariance at a significance level of P<0.05.
Results: The results showed a significant difference between the two groups in terms of thoracic
spine curvature (P=0.001) and increased respiratory capacity (P=0.001).

Keywords:
Asthma, Spirometry,
Kyphosis, Yoga;, Thoracic
spine curvature

Conclusion: Breathing exercises and asanas of Yoga positively influence the extensor muscles
of the chest and improve lung function and postural misalignment in children with asthma.
Therefore, therapists, coaches, and exercise teachers are recommended to use Yoga exercises to
improve the physical, postural, and respiratory indices of children with asthma.
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Highlights
● Yoga exercise improved the thoracic spine curvature in asthmatic patients.
● Yoga exercise increased the respiratory capacity and volume in asthmatic patients.

Plain Language Summary
Children with asthma often are less physically and mentally active than normal ones. Eventually, they develop abnormal body postures and have difficulty in breathing. In this study, we tried to answer whether Yoga practice can correct
chest misalignment and respiratory problems in asthmatic children. For this purpose, 30 children with mild asthma
were randomly divided into the control and experimental group. After the intervention, the findings showed that Yoga
exercise corrected spinal misalignment and increased lung capacity in children with asthma.

O

1. Introduction

ver 1.5 billion people suffer from
chronic respiratory diseases, with over
4 million annual death worldwide [1].
Asthma is among the most common
chronic respiratory diseases and the
main health concern in most societies
and Iran [2]. According to the latest reports, the prevalence of asthma among adults and adolescents is 13%,
increasing over the last decade [2]. One of the essential
and fundamental principles for preventing and controlling asthma is the standardization of services for the
diagnosis, treatment, and care of the disease at different levels. This endeavor requires the development of
national guidelines according to the native facilities [3].
It is well known that Yoga exercises improve the respiratory capacities of asthmatic patients [4, 5]. Although
unfamiliar in our country, Yoga has been recognized by
American and European researchers for its positive effect on both the human body and soul [6]. Some studies reveal the positive and beneficial effects of Yoga [7].
Yoga exercises and pranayama control asthma signs [8].
Pranayama in Yoga includes controlled respiratory techniques, e.g. elongation, holding, and shortening of breath
voluntarily by controlling respiratory muscles [7].
The corrected pattern of respiration in Yoga results in
the activation of dead lung spaces, improving circulation,
producing new mast cells, boosting children’s immune
system, and better controlling asthma signs [8]. When
the Yoga exercises were used, patients experienced not
only improvement in pulmonary capacity, function, and
ventilation but also promotion of respiratory strength
and flexibility [9]. However, asthma in children results
in chest immobility, shortening of pectoral muscles, increased kyphosis, shortening of neck muscles, and round
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shoulders. Such changes in posture results in pain, disability, and respiratory dysfunction [10]. Some mechanisms, e.g. respiratory muscle strengthening, shortening
hospitalization, decreasing bronchodilators improve respiratory function, and ventilation of spirometry parameters in asthmatic patients [11]. In this regard, Turan et
al., in a controlled randomly designed study, reported the
positive Yoga effect on respiratory function, disease control, and quality of life of asthma patients [12].
Brzek et al. studied the effect of physical activity on
asthmatic children’s posture and reported the positive
effect of physical activity on the horizontal and longitudinal diameter of the chest [13]. Also, Soni et al.
studied the efficient use of a two-month asana Yoga on
pulmonary diffusion capacity in asthma [14]. In another
research on the control of asthma by Yoga, Mekonnen
et al. and Sodhi et al. demonstrated its beneficial impact
on life quality, lung function, and the disease attack [15,
16]. Yoga improves lung function and quality of life,
and the golden rules in Yoga signify the correct body
alignment, especially the spinal cord. The pranayama
guidelines emphasize respiratory exercise and a higher
prevalence of postural disorders in the cervicothoracic
column among asthmatic children [17, 18]. We aimed to
investigate the effect of selected Yoga exercises on thoracic spine alignment and respiratory capacity indices in
children with asthma.

2. Materials and Methods
This quasi-experimental study has a pretest-posttest
design with a control group. The participants were asthmatic children referred to Hefdahe Shahrivar Hospital (Rasht City, Iran), and the research was carried out
there. The research was approved by the Ethics Committee of Guilan University of Medical Sciences (Code:
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Table 1. Individual information of the subjects
Variables

Age (y)

Height (cm)

Weight (kg)

Body mass index (kg/m2)

Duration of asthma (y)

Groups

Mean±SD

Control

11.40±2.13

Experimental

10.60±1.76

Control

1.49±0.06

Experimental

1.43±0.09

Control

43.13±11.83

Experimental

37.86±9.99

Control

19.10±4.68

Experimental

18.01±2.70

Control

3.46±1.59

Experimental

3.26±1.27

IR.GUMS.REC.1398.538), and all steps of the study
were performed according to the Helsinki Declaration.
Informed consent was taken from all participants. The
participants (N=30, aged: 8-14 years) were boys and
girls with no sign of puberty which were purposefully
assigned to two random groups: Yoga Exercise Group
(YEG) and Control Group (COG) (n=15 for each group).
All prescribed drugs were continued during the study.
The inclusion criteria were a history of mild asthma
with verification of a medical specialist, no regular
physical activity, and the agreement of children and parents. The exclusion criteria were history of severe cardiopulmonary, musculoskeletal, and infectious disease,
weakness and disability in performing Yoga exercises,
intermittent performing of exercises and more than two
sessions absence in exercises, and the reluctance of children and parents to take part. In the pretest stage, thoracic spinal curvature and respiratory capacities were
measured. Then YEG group performed selected Yoga
exercises consisting of combinations of asanas and
pranayama movements for eight weeks, three sessions
each week, and each session 30-45 min. However, COG
did not perform any activity unless their routine activities. Following the eighth session, similar to the pretest
stage, all variables were measured in two groups.
To measure the thoracic curvature, we used a 40-cm
flexible ruler (Kagran, Iran) (precision of 0.1 mm and
reliability coefficient of 97%) [19]. The participant was
in a relaxed standing position with his bare feet shoulderwidth apart. While the participant was in a standing po-

t

P

1.12

0.27

2.03

0.051

1.31

019

0.78

0.44

0.37

0.70

sition, the researcher behind the participant marked the
T2 and T12 spinous processes as the beginning and end
of the spinal curvature, respectively. Then the ruler was
placed along with the marked points on the body, and the
spinal curvature-shaped ruler was transferred on a sheet
of paper to determine the T2 and T12 points on paper. A
straight line was drawn between T2 and T12 points, and
the length of the line was determined as L. After that, a
vertical line beginning from the deepest curvature was
drawn to transect the L line, and the depth of the curvature (H) was measured. To yield the curvature angle (ϴ),
the respective values were replaced in ϴ=(4 Arc tan2h/1)
equation [20].
To measure the respiratory volumes and capacities, we
used spirometry. The measured spirometry indices were
Forced Expiratory Volume in one second and Forced
Vital Capacity (FEV1/FVC). While sitting on a special
chair and wearing a nose clamp, the test was taken by a
spirometry technician as follows. After wearing a nose
clamp and passing a 2-min respiratory test to allow the
participant to resume his/her breathing, the participant
exhaled into the spirometer following a deep inspiration.
The maximum value among the three exertional trials
was registered [21].
The Yoga protocol consisted of different yoga asanas:
Padmasana, Yoga Mudra, Matsyasana, Kukkutasana,
Uthana Padasana, Pavanmuktasana, Paschimottanasana;
Dhanurasana, Supta Vajrasana, Gomukhasana, Viparita
Karani, Sarvangasana, Halasan, Karnapidasana, Bhujangasana, Bakasana, Mandukasana, Parvatasana, Nauli
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Table 2. Results of Analysis of Covariance to compare variables in the posttest between groups
Variables

Curvature of the thoracic spine

FEV1

FEV1/FVC

Test Phase

Groups

Mean*

Posttest

Control

35.35

Posttest

Experimental

34.39

Posttest

Control

90.47

Posttest

Experimental

94.46

Posttest

Control

93.86

Posttest

Experimental

97.33

F

P

Eta Squared

10.36

0.003**

0.27

21.09

0.001**

0.43

30.40

0.001**

0.53

*Adjusted based on pretest values; ** Significance at the level of P<0.05; Forced Expiratory Volume in one second FEV1/Forced
Vital Capacity(FEV1/FVC).

According to Table 3, the dependent t-test revealed a
significant difference in the effect of selective Yoga exercises on thoracic curvature and spirometry parameters of
the participants (P<0.05). However, in the COG group,
no significant difference was revealed for thoracic curvature and spirometry parameters between pretest/posttest
scores following 8 weeks exercises.

and Shavasana. The Pranayam protocol consisted of deep
breathing, inhalation-retention-exhalation at fixed intervals, abdominal (diaphragmatic) breathing and alternate
nostril breathing [22, 23], and Kapalabhati breathing
[24]. Considering the overload principle of exercises,
the training sessions gradually increased in frequency
and training volume. All children and their parents were
first educated about the training protocol for three sessions. The educational CD of the protocol was given to
the parents, and the whole procedure at home was followed via cell phone and virtual media. After assessing
the normality of data, the Shapiro-Wilk, dependent t-test,
and covariance tests were used to analyze data. The significant level was considered as P<0.05.

4. Discussion
The objective of the present study was to explore the
effect of selected yoga exercises on thoracic spine alignment and respiratory capacity indices in children with
asthma. The findings revealed that 8 weeks of selected
Yoga exercises significantly affected thoracic spine alignment and respiratory capacity indices in children with
asthma. Our findings also revealed a positive relation
between performing Yoga exercises and thoracic spine
alignment and respiratory capacity indices in children
with asthma. Thoracic misalignment due to overuse of
main and auxiliary respiratory muscles and the pattern
of oral respiration among asthmatic patients resulted in
spinal structural abnormalities [25, 26]. Gonçalves et
al., in a study of posture in severe asthmatic patients, revealed spinal cord structural abnormalities (head-forward

3. Results
The demographic characteristics of the participants are
presented in Table 1. The analysis of covariance (ANCOVA) of the pretest (covariate) data for spinal curvature and respiratory variables (FEV1 and FEV1/FVC)
in the posttest showed the difference between YEG and
COG groups (P<0.05) (Table 2).

Table 3. The paired t-test results, the difference between pretest and posttest in groups
Experimental Group(n=15)
Variables

Mean±SD

Control Group (n=15)

t

P

Pretest

Posttest

Curvature of the
thoracic spine

36.04±5.61

34.89±4.93

3.58

FEV1

89.73±4.38

94.80±2.59

FEV1/FVC

92.26±3.67

96.40±2.94

Mean±SD

t

P

34.86±4.44

1.48

0.16

88.73±5.20

90.13±5.01

-2.62

0.05

95.13±5.76

94.80±4.03

0.47

0.64

Pretest

Posttest

0.003*

34.96± 4.44

-5.78

0.001*

-8.49

0.001*

* Significance at the level of P<0.05
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posture, round-shouldered, thoracic kyphosis) due to
asthmatic respiration pattern [27]. Almeida et al. found a
significant relationship between pulmonary function, posture, and body composition and proposed a better therapeutic approach in such patients based on postural correction and the improvement of respiratory function [28].
All findings demonstrate spinal structural in asthmatic patients. However, Dias studied head, shoulder, and
spinal alignment in oral respiration compared to nasal
one and found no difference because of the growth and
weight abnormalities of children [29]. Although most
studies used movement interventions and brace instead
of Yoga in hyperkyphotic cases, similar findings were observed. The agreement between our study and the mentioned ones may be due to the nature and structure of the
common bodily exercises. Corrective exercises use the
stretching and strengthening techniques for shortened
muscles to correct the posture, and asanas use the same
stretching and strengthening exercises while emphasizing the performance of movements and pranayama affects the chest dispensability [30].
Emphasis on deep respiration is part of Yoga, and performing each movement is related to awareness, respiration, and the whole body. During stretching and respiratory Yoga exercises, the respiratory rate decreases, and
lung capacity increases [7]. Similarly, Erdoğan Yüce
studied the effect of pranayama respiratory techniques
on asthma control, pulmonary function, and quality of
life in asthma patients and reported the positive effect
of the mentioned techniques following one-month exercise with no significant difference in pulmonary function
[31]. Many studies reveal the benefit of combinational
asanas and pranayamas on improving pulmonary capacities than the effect of different asanas or pranayama’s
exercise [12, 23, 32, 33]. Moreover, the observed combinational effect may be the reason for the discrepancy
between Erdoğan Yüce and the present study in term of
the effectiveness of Yoga on respiratory capacity, signifying the application of pranayama respiratory technique
per se in Erdoğan Yüce study [31].
Another reason for the discrepancy may be because of
the method of performing the movements. In Erdoğan
Yüce study, following a 3-day educational session, a video on the pranayama technique was loaded in their cell
phones, and the participants were required to perform
the respiratory techniques for at least 20 minutes daily
through viewing the educational video. However, in the
present study, after a face-to-face educational session,
all classes were held online under the supervision of a
researcher, three sessions each week, each session took

30-45 minutes. Many studies report the positive effect of
Yoga on the physical and mental status of children. On
performing the Yoga, combined asanas and pranayama
result in discharging the pulmonary secretions. Through
respiratory techniques, Yoga depletes negative energy
and stimulates respiratory ducts to make effective cough
for discharging pulmonary secretions [1, 5, 8, 34].
According to previous studies, training Yoga exercises
increases respiratory capacity and volume, chest flexibility, and expansion [24]. Also, there is an agreement
between our study and Sedaghati’s study comparing the
effect of a course of corrective exercise and typing the
spinal cord on kyphosis and chest anthropometric indexes among the senile hyperkyphotic women and reported
a significant effect on thoracic curvature [35, 36]. Besides improving respiratory condition, our study reveals
the impact of Yoga on posture, as previously reported by
Halvorson et al.. Respiratory function depends on different factors, including neural function, respiratory muscle
strength, and lungs [37].
To mention the limitations, we did not apply strict supervision on performing the exercise protocol due to the
COVID-19 pandemic, and only a few face-to-face sessions were held, and the remaining sessions were followed online at home. Considering the present study
results, it is suggested that sports coaches use our exercise protocol in therapeutic and sports centers for mild
asthma patients.
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