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Abstract

Asthma is a chronic inflammatory disorder of the airways with an increasing
prevalence globally by 50% every decade. Asthma not only affects the emotional
and social dimensions, but also involves the physical aspects of health related
quality of life. Despite breathing techniques occupy a major role in the non-
pharmacological management of asthma,; the effect of diaphragmatic breathing
exercise alone in asthmatics with an impaired quality of life has not been
studied. Results of this randomized pilot trail showed improvement in Asthma
Quiality of Life score in the intervention group with a mean difference of 1.0 at
the end of 4 weeks, which is more than 0.5, the clinically important threshold
for change in an individual patient. Significant improvement in respiratory rate
and chest expansion were also noted. Despite the total AQLQ score did not
change with 4 weeks of intervention, it demonstrated improvement in the activity
levels compared to those in the control group. Thus, clinical practitioners may
consider recommending diaphragmatic breathing exercise to asthmatics during

the asymptomatic phase.
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Introduction

Asthma is a chronic inflammatory disorder of the airways.
Chronically inflamed airways are hyper responsive, they become
obstructed and airflow is limited (due to bronchoconstriction,
mucous plugs and increased inflammation) when airways are exposed
to various risk factors. It causes recurrent episodes of wheezing,
breathlessness, chest tightness and coughing particularly at night or
in early morning. It is reversible in nature [1]. Globally around 300
million people currently have asthma, with estimates suggesting that
prevalence increases globally by 50% every decade [1]. The overall
burden of asthma in India is estimated to be 2468 per 100,000 persons

[2].

Asthma in adults is associated with a predisposition to anxiety
and stress, sleep disturbances and they often feel tired and frustrated.
Whereas, children and adolescents are found to have more behavioral
problems, lower self-perceived health status and self-esteem, self-
pity and sometimes embarrassment in taking medication. These
not only highlight the impact of asthma on the emotional and
social dimensions, but also on the physical aspects of health related
quality of life [3]. Quality of life (QoL) is a subjective concept
based on an individual’s perception of the impact that events and
experiences have on his or her life. It measures five domains: physical,
psychological, social, economic and spiritual. Measuring QoL has a
role in describing health outcomes, guiding and assessing clinical
management, predicting health outcomes, formulating clinical policy
and allocating health resources [3].

Management of asthma includes both pharmacological and non-

pharmacological approaches and the most commonly used forms of
non-pharmacological approaches are acupuncture, aromatherapy,
herbal products, homeopathy, yoga, prayer, diet therapy, vitamins
and minerals, massage, positive therapy, physical therapy, breathing
techniques [4-8] and breathing in conjunction with relaxation
techniques [7]. Breathing techniques, such as Buteyko, diaphragmatic
breathing and yoga are of considerable interest in asthma management
[9]. Each of these teach breathing patterns with slow respiratory
rate, acting as adjuncts to patient’s regular medical care and target
decreased respiratory rate and increase in resting PCO2 to normal
levels causing bronchodilation [7,8].

Diaphragmatic breathing exercise, a common breathing
exercise studied in subjects with asthma has given positive findings
in conjunction with other types of relaxation techniques [4-6]. A
systematic review concluded that there is a moderate evidence of
improvement in QoL following diaphragmatic breathing both in
short and long-term basis and needs further research to confirm
these results [10]. However, the effect of diaphragmatic breathing
exercise alone in asthmatics with an impaired quality of life has not
been studied. Hence the objective of the current trial was to examine
the effect of diaphragmatic breathing exercise alone on the QoL,
pulmonary function, respiratory rate and chest expansion in subjects
with asthma. Authors hypothesized that Diaphragmatic breathing
exercise will improve the QoL in subjects with asthma.

Methodology

This randomized pilot trial was approved by the institutional
review boards of Manipal College of Allied Health Sciences (now

Phys Med Rehabil Int - Volume 3 Issue 6 - 2016
ISSN : 2471-0377 | www.austinpublishinggroup.com
Syed et al. © All rights are reserved

Citation: Syed N, Sukhvinder G and Prem V. Effect of Diaphragmatic Breathing Exercise on the Quality of Life in
Subjects with Asthma: A Randomized Pilot Trial. Phys Med Rehabil Int. 2016; 3(6): 1100.



Syed N

Austin Publishing Group

Excluded (n=20)

Due to Asthma Quality of Life >5.5: 2
subjects

Due to previous history of breathing

Assessed for eligibility (n=43)

retraining: 3 subjects

Unstable asthmatics (acute exacerbation)
:10 subjects

v

Not local residents of Bangalore and

Enrolled (n=23)

Mysore: 5 subjects

Baseline Outcomes

A

v

Block randomization

Experimental group: DBE and Asthma
Education (n = 12)

Control group: Asthma Education (n=11)

Follow-up

v

Loss to follow up =3

Loss to follow up =4

Analysis

v

Post outcomes after 4 weeks of
intervention (n=9)

N\

Post outcomes after 4 weeks of Asthma

education (n=7)

Figure 1: Flow chart for the study.

known as School of Allied Health Sciences), Manipal University and
PKTB Hospital, Mysore. The trial was conducted at Manipal Hospital,
Bangalore & PKTB Hospital, Mysore. Diagnosedcases for asthma
referred by departments of Pulmonology and Respiratory Medicine
for physical therapy were considered in the study. A convenience
sampling method was adapted and the subjects were randomized
using block randomization. Subjects were randomized to groups
using six blocks of four in each block. The flow of the pilot trial is
shown in Figure 1.

Following a written informed consent participants were screened
for inclusion and exclusion criteria. Subjects with controlled asthma,
aged between 18-60 years of either sex, having a post bronchodilator
increase of 200ml or 12% increase over baseline in FEV , and having
an Asthma Quality of life score (AQLQ) < 5.5 were included in the
trial. Those who have a history of smoking, lesions in the lungs or
pulmonary tuberculosis or other respiratory disorders, exposed
to previous training on any of the breathing interventions, or

any medical intervention which hampers the patient to perform
diaphragmatic breathing exercise were excluded. Those meeting the
eligibility criteria were enrolled into the study and baseline AQLQ,
PFT, respiratory rate and chest expansion were collected before
randomizing them into experimental and control groups.

Outcome measures

English version of the self-administered Asthma quality of life
questionnaire (AQLQ) was used along with pulmonary function
test (Easyone™ diagnostic Spirometry System; Figure 2) in upright
position (Figure 3), respiratory rate and chest expansion. The sites
for measuring chest expansion used in this study are similar to those
used in a previous study [11] and are shown in Figures4a, 4b and 4c.

Intervention group: Subjects in these groups were positioned
in a semi-fowler’s position (Figure 5) where gravity assists the
diaphragmatic excursion. Shoulder rolls or shoulder shrugs were
performed to relax the muscles before performing the actual
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Figure 2: Pulmonary Function Test Apparatus.

Figure 3: Subject performing a pulmonary function test in upright sitting.

diaphragmatic breathing technique. Subject’s hand(s) are then placed
over the rectus abdominis just below the anterior costal margin.
Subject is instructed to breathe in slowly and deeply through the
nose. By keeping the shoulders relaxed and upper chest quiet, allow
the abdomen to rise slightly. Relax and exhale slowly through the
mouth [12]. Subject was asked to practice this, three or four times
and then rest and was advised to avoid hyperventilation. If the patient
is having difficulty using the diaphragm during inspiration, then the
subject would inhale several times in succession through the nose
by using a sniffing action. This action was found to usually facilitate
the diaphragm. Subject was taught to self-monitor this sequence, by
placing his or her own hand below the anterior costal margin and feel
the movement. It was ensured that the subject’s hand rises slightly
during inspiration and lowers during expiration [13].

Subjects were asked to perform this diaphragmatic breathing for
15 minutes with appropriate breaks after every 6-8 breaths, twice
daily for 4 weeks. During the third week, a telephonic contact was

Figure 4a: Sites of chest expansion measurement; A — Axillary site; B —
Xiphoid process. B: Chest expansion measurement at xiphoid process. C:
Chest expansion measurement at axillary line.

Figure 5: Positioning for diaphragmatic breathing exercise.

made with the subject to check the compliance to diaphragmatic
breathing exercise, and address any queries if the subject had and
provide clarifications if needed.Subjects were also provided with a
daily log to record the frequency at which diaphragmatic breathing
exercise was performed in a given day and the final outcomes were
assessed at the end of 4 weeks.

Control group: Subjects in this group were educated on
asthma management and identifying risk factors and prevention of
exposure which could cause any discomfort or exacerbation. Routine
pharmacological management was continued.

Statistical analysis

Data was analyzed using Statistical Package for Social Sciences
(SPSS) version 16.0. Normal distribution was evaluated using
histograms plotted for each variable. Wilcoxon Signed Rank Test
was used for within group analysis and between groups was analyzed
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Table 1: Demographics and baseline characteristics.

Intervention group

Control group

Median (IQR) Median (IQR)
(n=9) (n=7)
Age (yrs) 24.00 (19.50 — 46.00) | 47.00 (27.00 — 56.00)
Male /Female
0, 0, 0, 0,
N (%) 5 (56%) / 4 (44%) 2 (29%) / 5 (71%)
AQLQ 3.65 (3.01 —4.31) 3.91 (3.02 — 4.15)
Symptoms 4.00 (2.66 — 4.58) 4.00 (2.60 — 4.50)
Activities 3.72 (3.17 - 4.63) 3.63 (2.45 — 3.90)
Emotion 3.60 (3.40 — 4.40) 3.80 (3.00 — 5.20)

Environment

3.75 (2.00 — 4.25)

4.25 (2.00 — 4.75)

RR (breaths / min)

22.00 (19.00 — 22.00)

23.00 (18.00 — 24.00)

Axillary site expansion (cm)

1.50 (1.50 — 2.00)

1.50 (1.50 - 1.75)

Xiphoid site expansion (cm)

2.00 (1.87 — 2.25)

1.50 (1.50 — 2.00)

FEV, %

96.00 (72.00 — 98.00)

87.00 (78.00 — 98.00)

Chronicity of disease (yrs)

2.00(1.50 — 3.00)

4.00 (1.00 - 7.00)

AQLQ: Asthma Quality of life; FEV, %: Forced Expiratory Volume in First Second;
IQR: Inter Quartile Range; RR: Respiratory Rate.

using Mann Whitney U test. Level of significance was considered
p< 0.05 for this study. Also, “Number Needed to Treat” (NNT =1/
absolute risk reduction) calculation was performed as recommended
by Juniper and Guyatt to estimate the proportion of patients who had
a clinically relevant change in their asthma related quality of life [14].

Results

Out of the 16 asthma subjects included, 9 subjects were
randomized to intervention group and 7 to the control group. Baseline
characteristics show no significant difference between the groups for
all the outcomes, suggesting homogeneity of groups. The results are
projected as median and inter quartile ranges as shown in Table 1.

Statistically significant improvement in the total AQLQ score
of the intervention group was noted (p = 0.01). Total AQLQ score
in this group improved from 3.65 (3.01-4.31) to 4.86 (3.91-5.15).
Similarly, the 3 sub-domains of symptoms, activity limitation and
environmental stimuli improved from 4.0 to 5.1 (p=0.01), 3.7 to 4.81
(p=0.01) and 3.75 to 4.25 (p=0.02) respectively. Whereas, the control
group showed no significant improvement in the total score as well as
in the sub-domains of AQLQ (Table 2).

Table 2: Within group analysis for all the outcome measures.

Changes in respiratory rate showed significant improvement
in both intervention and control groups with the respiratory rate
changing from 22 to 18 breaths/min (p=0.01) and 23 to 20 breaths/
min (p= 0.01) respectively (Table 2). Changes in chest expansion
showed significant difference only at xiphoid site (p= 0.014) with
improvement from 2.00cm to 2.50cm in the intervention group.
No significant difference was observed at the axillary site in both
the groups and xiphoid site in the control group (Table 2). FEV %
demonstrated no significant difference in both intervention (96.0 -
95.0) and control (87.0 - 85.0) groups (Table 2).

Between group analysis showed statistically significant difference
(p=0.05) only in the activity domain of AQLQ with the medians of
interventional and control groups being 4.81 (4.31 - 5.09) and 3.45
(2.81 - 4.90) respectively. No significant difference was observed in
the remaining domains of AQLQ and also in other outcome measures
(Table 3). Using a minimal clinical important difference of 0.5 in
AQLAQ score to signify a clinically relevant change in an individual’s
health status, the “number needed to treat” (NNT) to produce a
clinically relevant improvement in the asthma related quality of life
was calculated to be 2.04 (Table 4).

Discussion

This study aimed to assess the effect of diaphragmatic breathing on
the quality oflife in stable asthmatic subjects’ demonstrated significant
improvement in the diaphragmatic breathing group compared to
control group. Intervention group showed improvement in Asthma
Quality of Life score with a mean difference of 1.0 at the end of one
month, which is more than 0.5, the clinically important threshold for
change in an individual patient. Similar trend of improvement with
a mean difference of 0.92 was observed by M Thomas et al [15] who
compared short physiotherapy breathing retraining versus an asthma
nurse education.

In the current study, symptom domain of AQLQ improved
with a mean difference of 1.16 in the intervention group and is
similar (1.02) to that noted in the past [15]. This could be due
to decreased hyperventilation (respiratory rate) thereby raising
ETCO, levels causing dilatation of smooth muscles in the walls of
the bronchi, bronchioles and alveolar ducts and thereby optimizing
ventilation perfusion mismatch [16]. Also nasal breathing occurring
concomitantly with diaphragmatic breathing cause’s filtration of

Intervention group (n=9) Control group (n =7)
Pre Post value Pre Post value
Median (IQR) Median (IQR) P Median (IQR) Median (IQR) P
AQLQ 3.65 (3.01 —4.31) 4.86 (3.91 — 5.15) 0.01* 3.91 (3.02 — 4.15) 4.07 (2.55 — 4.52) 0.73
Symptoms 4.00 (2.66 — 4.58) 5.16 (3.75 — 5.37) 0.01* 4.00 (2.60 — 4.50) 2.83(2.33-4.33) 0.73
Activities 3.72 (3.17 - 4.63) 4.81 (4.31-5.09) 0.01* 3.63 (2.45 - 3.90) 3.45 (2.81 - 4.90) 0.11
Emotion 3.60 (3.40 — 4.40) 4.80 (3.70 - 5.10) 0.09 3.80 (3.00 — 5.20) 3.60 (3.00 — 4.60) 0.50
Environment 3.75 (2.00 — 4.25) 4.25 (3.50 — 5.75) 0.02* 4.25 (2.00 — 4.75) 4.25 (2.5 — 6.00) 0.25
RR(breaths / min) 22.00 (19.00 —22.00) 18.00 (17.00-20.00) 0.01* 23.00 (18.00-24.00) 20.00 (17.00-20.00) 0.01*
Axillary site expansion(cm) 1.50 (1.50 — 2.00) 1.50 (1.50 — 2.00) 0.31 1.50 (1.50 — 1.75) 1.50 (1.50 — 2.00) 0.10
Xiphoid site expansion(cm) 2.00 (1.87 — 2.25) 2.50 (2.00 — 2.65) 0.01* 1.50 (1.50 — 2.00) 2.00 (2.00 — 2.00) 0.06
FEV, % 96.00(72.00-98.00) 95.00 (72.50-98.00) 0.83 87.00 (78.00-98.00) 85.00 (79.00-97.00) 0.91

. Asthma ualtyo Iie; 0. Forced xplratory olume in First Second; . Inter Quatrtile ange; N esplratory ate; p<0. .
AQLQ: Asthma Quality of life; FEV, %: Forced Expi Volume in First Second; IQR: Inter Quartile R RR: Respi Rate; *p < 0.05
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Table 3: Between group analysis for all outcome measures.

Intervention group Control group
Median (IQR) Median (IQR) 95 % Confidence Interval p value
(n=9) n=7)

AQLQ 4.86 (3.91-5.15) 4.07 (2.55 - 4.52) 0.00-0.18 0.08

Symptoms 5.16 (3.75-5.37) 2.83(2.33-4.33) 0.00-0.18 0.06
Activities 4.81 (4.31-5.09) 3.45 (2.81 - 4.90) 0.00 -0.17 0.05 *

Emotion 4.80 (3.70 — 5.10) 3.60 (3.00 — 4.60) 0.00 - 0.37 0.16
Environment 4.25 (3.50 - 5.75) 4.25 (2.50 - 6.00) 0.71-1.00 0.75

RR (breaths/min) 18.00 (17.00 — 20.00) 20.00 (17.00 - 20.00) 0.31-0.80 0.47
Axillary site expansion (cm) 1.50 (1.50 — 2.00) 1.50 (1.50 — 2.00) 0.71-1.00 0.81
Xiphoid site expansion (cm) 2.50 (2.00 — 2.65) 2.00 (2.00 — 2.00) 0.00 - 0.28 0.07
FEV, % 95.00 (72.50 — 98.00) 85.00 (79.00 — 97.00) 0.25-0.74 0.52

AQLQ: Asthma Quality of life; FEV, %: Forced Expiratory Volume in First Second; IQR: Inter Quartile Range; RR: Respiratory Rate; *p < 0.05.

Table 4: Number Needed to Treat (NNT) analysis.

Sample | Improved 20.5 Unchanged <0.5  NNT ‘

Intervention group 9 7 2 ‘
2.04

Control group 7 2 5 ‘

bronchoconstriction agents such as allergens and polluting dust, and
leads to bronchodilation of airways by humidification and production
of nitric oxide [17]. A mean difference of 1.0 in the activity limitation
domain of AQLQ was observed in the intervention group compared
to 0.82 in the previous study. This increase could be attributed to
the positive association between the decrease in the respiratory rate
and decrease in symptoms in turn improving the activity levels. No
statistical significant improvement was observed in the emotional
function domain of AQLQ in the intervention group which could
be due to duration of the intervention being shorter than needed
to develop behavioral adaptations which surpass the emotional
component associated with asthma [18]. In the environmental
stimuli domain, significant improvement with a mean difference of
1.17 was observed which was higher than those reported in the past
[15]. We hypothesize that the behavioral adaptations in their very
primitive state and knowledge on the triggers due to recurrence of
exacerbations could have led to the improvement in the intervention
group. Also, breathing maneuvers like pranayama (yoga) have
proved that slow, rhythmic pattern of breathing causes a reduction
in psychological over-activity and emotional instability thereby
decreasing vagal stimulation to the lung to cause bronchodilation
and a small decrease in bronchial over activity [19]. Diaphragmatic
breathing being similar to pranayama, could have possibly increased
the threshold for airway reactivity in turn creating immunity to the
environmental triggers.

Significant decrease was seen in respiratory rate of the intervention
group, with a mean difference of 2.33 breaths per min which is in
accordance with reports published by Benson and Klipper’s [20]
reported a minimal important decrease of two breaths per minute.
Diaphragmatic breathing requires slow, rhythmic inhalations
and exhalations with emphasis on the diaphragm muscle moving
downward on inhalation and upward on exhalation. The exhalation
phase is longer than the inhalation phase leading to a decrease in
respiratory rate [21]. FEV %, though a sensitive indicator of airway
obstruction did not show any significant difference in the intervention

group which may be due to mild to moderate severity of the disease
and subjects being stable asthmatics having an optimal level of
baseline FEV %. Chest expansion at xiphoid site was significant in
the intervention group with a mean difference of 0.34cm whereas
axillary site had no change in the same. Diaphragmatic breathing
helps in increasing the lateral transmission of pressure, upward and
outward motion of the lower ribs, which could have increased the
chest expansion at xiphoid site [22]. The control group in the present
study showed a significant change only in the respiratory rate with
a mean difference of 3.28 breaths per min which could have been
a spontaneous improvement. The other domains of AQLQ, chest
expansion and FEV % showed no significant improvement in the
control group.

Between groups analysis showed no improvement in the total
score of AQLQ and in the sub-domains (symptom, emotional function
and environmental stimuli domain); however, the activity limitation
domain of AQLQ showed improvement with a mean difference of
0.64. The physiological effects of diaphragmatic breathing exercise are
varied, and it is claimed that this mode of exercise causes a decrease
in the respiratory rate and reduces the work of breathing and dyspnea
[21]. This could have acted as a positive feedback for the subject and
helped in increasing the activity level. The other domains of AQLQ,
respiratory rate, chest expansion and FEV,% showed no significant
improvement in the control group.

In this study, the “number needed to treat” (NNT) to produce a
clinically relevant improvement in the asthma related quality of life
was found to be 2.04 which suggests that out of three subjects being
treated, at least two subjects should show minimal clinical difference.
Seven out of nine subjects showed improvement in our study which is
in accordance with that as given by Thomas et al [23] where the NNT
was found to be 1.96 after the intervention of 1 month.

Limitation

The smaller sample size of this study could be considered a
limitation of this study.
Future Recommendations

Long duration and larger sample studies incorporating outcome
measures such as airway inflammatory markers, end tidal carbon-
dioxide, bronchial hyper-responsiveness is recommended.
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Conclusion

Despite diaphragmatic breathing exercise was found not to be

superior to usual care in changing the total AQLQ score with 4 weeks
of intervention, it demonstrated improvement in the activity levels
compared to those in the control group. Thus clinical practitioners
may consider recommending diaphragmatic breathing exercise to
asthmatics during the asymptomatic phase.
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