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ORIGINAL ARTICLE
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Background: Bronchial asthma is a chronic respiratory disease characterized by airway inflammation
and constriction, leading to breathlessness and wheezing. This study aimed to compare the effects of
Alternate  Nostril Breathing (ANB) combined with pharmacological management versus
pharmacological management alone on dyspnoea and control pause in patients with bronchial asthma.
Methods: A non-blinded randomized controlled trial was conducted at Foundation University College
of Physical Therapy, Foundation University Islamabad, and Fauji Foundation Hospital, Rawalpindi
from February 2024 to January 2025. Thirty-two patients diagnosed with bronchial asthma were
recruited after pulmonologist referral. Participants with Grades 0—4 on the Modified MRC Dyspnoea
Scale were included. The control group received pharmacological management, whereas the
interventional group performed ANB in addition to standard therapy for four weeks, with two
supervised and five home sessions per week. Dyspnoea was assessed using the Dyspnoea-12
Questionnaire and control pause using a stopwatch. All measurements were taken at baseline and after
four weeks. Data were analysed using SPSS-23. Results: Between-group analysis showed a
statistically significant difference in dyspnoea and control pause, favouring the interventional group.
Within-group analysis revealed significant improvement in both groups after four weeks, with greater
gains in the interventional group. Conclusion: Incorporating Alternate Nostril Breathing alongside
pharmacological management is more effective than medication alone for improving dyspnoea and
control pause in patients with bronchial asthma.
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INTRODUCTION

Bronchial asthma, a chronic inflammatory disorder of
the airways, has been recognized as a major global
health challenge since the 1970s." According to the
World Health Organization (WHO), bronchial asthma
affects about 339 million people globally, with over
400,000 deaths annually.” It is prevalent among both
children and adults, with around 7 million children, 10
million men and 14.6 million women affected
worldwide.** According to the Global Asthma Report
2022, the prevalence in Pakistan was 4.3%.” Bronchial
asthma is a chronic inflammatory disorder of the
airways characterized by reversible narrowing, mucus
hypersecretion, and airway hyper-responsiveness,
resulting in dyspnoea, wheezing, and cough that often
worsen at night or early morning.® Multiple triggers
such as allergens, infections, smoking, and
environmental pollutants contribute to airway
inflammation and remodelling, which ultimately
increase airflow resistance and impair lung function.®’
Among various non-pharmacological
approaches, the Buteyko Breathing Technique (BBT)
has gained attention as an adjunct therapy for asthma

management. Developed by Dr. Konstantin Buteyko in
the 1950s, this method aims to correct chronic
hyperventilation by encouraging slow, shallow nasal
breathing and incorporating breath-holding exercises,
known as ‘control pause’, to improve carbon dioxide
retention and airway relaxation. Studies suggest that
regular practice of Buteyko Breathing can reduce
asthma symptoms, improve control of dyspnoea and
lower the need for bronchodilators by normalizing
breathing patterns and  enhancing  respiratory
efficiency.” Specific breathing techniques benefit
individuals with bronchial asthma, particularly Alternate
Breathing Exercise (ABE) also known as Anulom-
vilom Pranayama/Nadi-suddhi  pranayama have
emerged as a widely used and an effective method. This
technique involves alternate inhalation and exhalation
through left and right nostrils. It regulates respiratory
rate, improves lung function, reduces shortness of
breath, and relieves fatigue in asthmatic patients.'®"
Each nostril is connected to the contra-lateral brain
hemisphere. Breathing through the left nostril stimulates
the parasympathetic nervous system, which promotes
relaxation and improves dyspnoea and respiratory rate,
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while the right nostril stimulates the sympathetic
nervous system, which triggers alertness."

Breathing techniques, alongside traditional
medical treatments, can effectively manage respiratory
symptoms by correcting hyperventilation, normalizing
carbon dioxide levels, stabilizing breathing patterns,
optimizing oxygen delivery and strengthen respiratory
muscles. Inhaled corticosteroids and bronchodilators
remain the mainstay therapies for asthma, as they reduce
airway inflammation, improve lung function, and
prevent bronchoconstriction and disease
exacerbations.”” While, evidence supports the efficacy
of Alternate Nostril Breathing for bronchial asthma.
Research is limited regarding its combined effects with
standard management. This study aims to evaluate the
additive effects of Alternate Nostril Breathing along
with pharmacological management Versus
pharmacological management alone on dyspnoea and
control pause in patients with bronchial asthma.

MATERIAL AND METHODS

A non-blinded randomized controlled trial was
conducted at Foundation University College of Physical
Therapy, Foundation University, Islamabad, and Fauji
Foundation Hospital, Rawalpindi from February 2024 to
January 2025. Ethical approval was taken from the
Foundation University Medical College (ERC No.
FF/FUMC/215-443/phy24). The trial was registered at
clinicaltrials.gov (CTRI No. NCT06609941) and written
informed consents were taken.

Individuals were recruited through non-
probability purposive sampling due to the limited
availability of clinically stable asthma patients who met
the inclusion criteria and could commit to supervised
breathing sessions. Participants were then randomized
into Control and Interventional groups using the sealed
envelope method to minimize allocation bias. The
sample size was calculated using G*Power software
version 23.0 based on an independent #-test, assuming
an effect size of 0.8 (large effect), a level of 0.05, and a
power of 80%, resulting in a total of 32 participants (16
in each group).

Subjects of either gender aged 1845 years,
with Grades 04 on the Modified Medical Research
Council (mMRC) Dyspnea Scale and asthma severity
classified as intermittent, mild persistent, moderate
persistent, or severe persistent according to the National
Asthma Education and Prevention Program (NAEPP)
2020 guidelines were included in the study. Patients
with COPD, exarbated status asthmaticus, acute
infections or unable to follow instruction were excluded.

The Control group received pharmacological
management, including Short acting bronchodilators
(Albuterol,  Levalbuterol etc.), Long acting
bronchodilators (Salmeterol, Formoterol, Tiotropium
etc.) and  others  (Inhaled  corticosteroids,

Anticholinergic, Leukotriene inhibitors and Xanthine’s
etc.). The Interventional group performed ANB daily
alongside same pharmacological = management.
Medications were prescribed stepwise by pulmonologist
based on symptoms and severity. For ANB, patients sat
comfortably and breathe normally for about 2-3
minutes. They used the right thumb to close the right
nostril, inhaled through the left nostril for 4 Sec. Held
their breath for 2-3 Sec, then exhaled through right
nostril. They then inhaled through right nostril for 4 Sec,
held breath for 2-3 Sec. and exhale through the left
nostril for 6 Sec. The cycle was repeated””.

In weeks 1-2, the frequency was 1 session/
day, with 2-3 Sec of breath holding and 10 min duration.
In weeks 3—4 it increased to 2 sessions/day, with 5-6 Sec
of breath holding and 15 min duration. Two
sessions/week was performed under supervision and 5
days at home. Outcome measures included Dyspnoea-12
Questionnaire (ICC=0.94) to assess severity of dyspnoea
and a stopwatch to measure control pause.'®

Data was entered and analysed using SPSS-23.
Continuous variables were reported as Mean+SD.
Categorical variables as frequencies and percentages.
The Shapiro-Wilk test was used that indicated that the
data were not normally distributed (p<0.05); therefore,
non-parametric tests were applied. Between-group
comparisons were analysed using the Mann-Whitney U-
test, while within-group (pre-post) comparisons were
analysed using the Wilcoxon Signed-Rank test.

RESULTS

Mean age of participants of whole sample (n=32) was
30.3£7.1 years. The average weight of all participants
was 67.1+13.1 Kg and average height was 163.9+9.82
Cm. (Table-1). The Shapiro-Wilk test was used to assess
normality, which indicated that some variables were
normally distributed (p>0.05), while others showed non-
normal distribution (p<0.05). Therefore, non-parametric
tests were applied for consistency. Between-group
comparisons were analysed using the Mann-Whitney U
test, while within-group (pre-post) comparisons were
analysed using the Wilcoxon Signed-Rank test. (Table-2)

Between-group analyses showed a statistically
significant difference in dyspnoea and control pause,
with the intervention group showing greater
improvement (p<0.05). (Table-3). Within group analysis
indicated a statistically significant improvement in the
intervention group after four weeks of treatment
(p<0.05). (Table-4).

Table-1: Demographic characteristics of control and
interventional groups using the independent sample
t-test (n=32)

Mean+SD
Variables Control Group | Interventional Group | p
|Age (Years) 29.245.87 31.348.32 041
Weight (Kg) 66.1+9.66 68.1+16.2 0.67
Height (Cm) 163.5+13.7 164.3£3.17 0.83
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Table-2: Normality test results on data

Variables Control Group |Interventional Group
Pre dyspnoea score 0.130* 0.031

Post dyspnoea score 0.007 0.001

Pre control pause 0.001 0.126*

Post control pause 0.158%* 0.540*

Table-3: Dyspnoea scores and control pause
between control and interventional groups

(Median+IQR)
Interventional
Variable Control Group Group P
Pre dyspnoea score 11.50 (12.5) 15.50 (20.7) 0.762
Post dyspnoea score 3.50(10.0) 0.00 (2.75) 0.006*
Pre control pause 15.00 (4.0) 19.00 (4.0) 0.031
Post control pause 20.00 (5.0) 30.00 (1.75)  [<0.001*

*Between-group comparisons were analyzed using the Mann-
Whitney U test. A p<0.05 was considered statistically significant.

Table-4: Within group analysis of control and
interventional group

Assessment
Group Variable Time Median (IQR) p
Control Dyspnoea [Baseline 11.50 (12.5) 0.001%
Group score After 4 weeks 3.50(10.0) )
Control |Baseline 15.00 (4.0) 0.001%
pause After 4 weeks 20.00 (5.0) )
Interventional |Dyspnoea |Baseline 15.50 (20.75) <0.001%
Group score After 4 weeks 0.00 (2.75) )
Control |Baseline 19.00 (4.0) <0.001*
pause After 4 weeks 30.00 (3.75) i

Within-group (pre-post) comparisons were analysed using the
Wilcoxon Signed-Rank test. *Statistically significant.

DISCUSSION

To manage bronchial asthma by integrating breathing
exercises with pharmacological treatment is a composite
approach particularly in aggravated symptoms such as
dyspnoea and improving control pause. Although the
pharmacological treatments have good results and
control but the synergistic effects of combining specific
breathing techniques, such as Alternate Nostril
Breathing (ANB), with standard medical therapies
remain underexplored. We investigated the comparative
efficacy of ANB combined with pharmacological
management versus pharmacological management
alone in improving dyspnoea and control pause among
patients with bronchial asthma.

Our results are supported by a similar study
conducted by A. Ibrahim ef al'’ highlighting effects of
breathing exercises on dyspnoea. The results of their
study revealed that the total mean score of dyspnoea in
Alternate  Nostril Breathing group significantly
improved after 4 weeks of intervention (p<0.05)."” Same
in our study improvement in intervention group was
seen with patients doing ANB alongside medications
showed more reductions in dyspnoea compared to those
receiving only pharmacological treatment. It is may be
due to the fact that Alternate Nostril Breathing balances
the autonomic nervous system by stimulating
parasympathetic response through left nostril and
sympathetic response through right nostril. It is a
controlled breathing exercise which stimulates

parasympathetic nervous system and has its improving
effects on respiratory pathway and sympathetic activity
decreases which alleviates shortness of breath.'>'
ANB’s controlled breathing pattern may increase the
functions of diaphragm by optimizing the oxygen
delivery, all this is augmented by the bronchodilatory
and anti-inflammatory effects of medications such as
corticosteroids and bronchodilators. "’

Our study also demonstrates the contrast
results for control pause’, a method used to measure the
breath-holding capacity that reflects respiratory control
and lung function. Our findings indicate significantly
more improvements in control pause in the intervention
group compared to the control group after four weeks.
These results are similar to a study conducted by David
and Patil*® who observed control pause. In accordance
to our findings, their results also showed that Buteyko
breathing was more effective to improve control pause
but in control group there was insignificant change.

Notably, our study showed significant change
in control group which received only pharmacological
management. Control pause in control group was
improved as we excluded severe persistent asthmatic
patients and older adults because despite
pharmacological treatment age and asthma classification
may limit lungs function, making difficult to achieve
longer control pause.”’ A comparable study by Vagedes
K et al’ investigated the effects of Buteyko breathing
compared to standard treatment on control pause. The
results of their study demonstrated a significant
improvement in control pause in Buteyko group.
Conversely, the group which received standard
treatment showed minimal improvement.’

Pharmacological management helped to
improve control pause, yet the improvement was
significantly higher in patients practicing ANB along
with pharmacological management. The possible
mechanism behind control pause improvement might be
the mechanism behind breathing exercise as it reduces
hyperventilation and normalizes level of CO, and
medications relieving symptoms of respiratory distress
helping to improve control pause.

The findings highlight that ANB combined
with pharmacological management offers a simple, low-
cost, and non-pharmacological adjunct that can be easily
integrated into pulmonary rehabilitation programs.
Incorporating such breathing techniques may enhance
symptom control, promote patient self-management,
and support a more holistic approach to the long-term
management of chronic respiratory diseases.

LIMITATIONS OF STUDY

Due to the short duration, the long-term effects could not
be evaluated. The small sample size and single-centre
recruitment may limit the generalizability of the findings.
Use of non-probability purposive sampling was

https://pps.org.pk/PJP/21-4/Bazkha.pdf 9


https://pps.org.pk/PJP/21-4/Bazkha.pdf

(&) OO Pak J Physiol 2025;21(4)

considered a limitation of the study as it mjght have asthma dia‘gnos?s, management apd patient education. BS Thesis,
introduced selection bias and reduced the generalizability Laurea University of Applied Sciences. 2024.

. . . . 7. AbdElmawla Elsaid R, Zahran W, Elsaid Hafez D. Comparison
of the ﬁnd‘]ngs' FOllOW'up ofpatlents was quite difficult, of the effects of buteyko and diaphragmatic breathing technique

particularly to ensure that home based breathing exercise on improving pulmonary functions and asthma control among
plan was regularly followed up. ggtzignjssgwi;g bronchial asthma. Egypt J Nurs Heal Sci
CONCLUSION 8. Hassan EEM, Abusaad FE, Mohammed BA. Effect of the
s . . . buteyko breathing technique on asthma severity control amon
Addition of Altemat.e Nostril Breath.mg along W.lth scho}(/)l age childregn. Egyp(;lJ Bronchol 2022;16(1y):454 ¢
standard pharmacological management is more effective 9. Vagedes K, Kuderer S, Ehmann R, Kohl M, Wildhaber J, Jorres
compared to pharmacological management alone for RA, et al. Effect of Buteyko breathing technique on clinical and
improving dyspnoea and control pause in patients with functiogal parameters in adult patients with asthma: a
. . . . randomized, controlled study. Eur J Med Res 2024;29:42.
bron(;hlal asthr.na.. Incorporfmon of ANB in daily 10. Jahan I, Begum M, Akhter S, Islam MZ, Jahan N, Samad N, ef
practice can aid in managing bronchial asthma by al. Effects of alternate nostril breathing exercise on
fostering relaxation, alleviating stress and enhancing cardiorespiratory functions in healthy young adults. Ann Afr
lung functions through controlled breathing. Med 2021,20(2):69-77.
11. Jayawardena R, Ranasinghe P, Ranawaka H, Gamage N,
RECOMMENDATIONS Dissanayake D, Misra A. et al. Exploring the therapeutic benefits
1. Effects of intervention of longer duration could be ‘;g%ﬁ;{;ﬁ%ﬁ‘}%{c breathing): A systematic review. Int [ Yoga
studied to determine the persistent effects of ANB. 12. Vanutelli ME, Grigis C, Lucchiari C. Breathing Right... or Left!
2. Future studies could also incorporate different nasal The Effects of Unilateral Nostril Breathing on Psychological and
: . . . Cognitive Wellbeing: A Pilot Study. Brain Sci 2024;14(4):302.
breathmg e xerc1s§s with PhannaCOIO,glcal m?nager,nent 13. Wfister LR, Kara%l S. The ph}?/siology and mainte(nance of
to determine their combined effectiveness in patients respiration: A narrative review. Pain Ther 2020;9:467-86.
suffering from other respiratory conditions such as 14. Yorke J, Khan N, Garrow A, Tyson S, Singh D, Vestbo J, et al.
COPD and hyperventilation syndrome etc. Evaluation of the individual activity descriptors of the mMRC
: - : Breathlessness Scale: A mixed method study. Int J Chron
3. Home basgd bregthmg exercises should be prescribed Obstruct Pulmon Dis 2022:17:2289-99. Y
for asthmatic patients 15. Udaykumar KP, Ukkirapandian K, Selvaraj S, Kannan D. Effect
4. Study could ensure assessment of respiratory function. of alternate nostril breathing on cardio respiratory parameters
and muscle strength among rotating shift workers.
ACKNOWLEDGEMENT Bioinformation 2021;17(2):320-5.
The authors are highly obliged to Dr. Urfa Zaryab Mir, 16. Yorke J, Swigris J, Russell AM, Moosavi SH, Ng Man Kwong
. . . . G, et al. Dyspnea-12 is a valid and reliable measure of
ASSIStant Professor BlOCthlStry, CMH  Kharian breathlessness in patients with interstitial lung disease. Chest
Medical College for her valuable guidance. 2011:139:159-64.
17. Tbrahim Abd El Kader A, Ahmed Ibrahim F, Abd-Elrahman
REFERENCES Mohamed E. Effect of alternate nostril breathing exercise versus
1. Kapri A, Pant S, Gupta N, Paliwal S, Nain S. Asthma history, diaphragmatic breathing exercise on dyspnea and fatigue among
current situation, an overview of its control history, challenges, asthmatic patients. Egypt J Heal Care 2023;14:462-78.
and ongoing management programs: An updated review. Proc 18. Upadhyay-Dhungel K, Sohal A. Physiology of nostril breathing
Natl Acad Sci India Sect B Biol Sci 2022:1-13. exercises and its probable relation with nostril and cerebral
2. Alomary SA, Al Madani AJ, Althagafi WA, Adam IF, Elsherif dominance: A theoretical research on literature. Janaki Med Coll
OE, Al-Abdullaah AA, et al. Prevalence of asthma symptoms J Med Sci 2013;1(1):38-47.
and associated risk factors among adults in Saudi Arabia: A 19. Godwin Okwute P, M Mofolorunso A, Olamilekan Oluwatunase
national survey from Global Asthma Network Phase I. World G, Olawale Asafa O, Olalekan S, Bright Ogenetega O, et al. The
Allergy Organ J 2022;15(1):100623. Complex Interplay: Unfolding the Mechanisms of Chronic
3. Dharmage SC, Perret JL, Custovic A. Epidemiology of Asthma Obstructive Pulmonary Disease. In: A. Jones S, (Ed). COPD —
in Children and Adults. Front Pediatr 2019;7:246. pathology, diagnosis, treatment, and future directions.
4. Khan H, Hussain G, Majeed R, Shafiq A, Mustafa M. IntechOpen; 2024. doi:10.5772/intechopen.1003917.
Comparison of patient satisfaction and quality of life to Buteyko 20. John David J, R Patil H. Immediate effect of buteyko breathing
versus diaphragmatic breathing technique in patients with technique versus stacked breathing technique in asthma patients.
asthma. J Heal Rehabil Res 2024;4(2):1311-7. Int J Health Sci Res 2022;12(6):158-67.
5. The global asthma report 2022. Int J Tuberc Lung Dis 21. Global Initiative for Asthma. GINA-2024-Strategy-Report-
2022;26(Suppl 1):1-104. 24 _05_22_WMS. Global strategy for asthma management and
6. Woldu L, Amadu M. Leaflet for nursing students in pediatric prevention. 2024. Available from: www.ginasthma.org/reports

Address for Correspondence:
Dr Amaidah Mir, Department of Anatomy, CMH Kharian Medical College, Kharian, Pakistan. Cell: +92-330-5842835
Email: amaidahmir@gmil.com

Received: 16 Jul 2025 Reviewed: 29 Oct 2025 Accepted: 17 Nov 23025
Contribution of Authors:
BTAK: Concept and Study design SN: Writing discussion section AR: Data collection, Proof reading
SK: Manuscript writing, Pharmaceutical work ~ MUS: Results compilation, Patient management MW: Referencing, Statistical analysis

SAM: Rephrasing of whole article

‘ Conflict of Interest: None Funding: None ‘

10 https://pps.org.pk/PJP/21-4/Bazkha.pdf


https://pps.org.pk/PJP/21-4/Bazkha.pdf
http://www.ginasthma.org/reports
mailto:amaidahmir@gmil.com

