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Asthma is one of the chronic and long-term diseases of the airways. It is characterized by reversible airflow 

obstruction, chest tightness, and dyspnea with decreased work of breathing. The inside airway’s walls are swollen or 

inflamed. The aim of this study was to determine the effectiveness of active cycle of breathing technique as an airway 

clearance technique in patients with asthma. The health-related quality of life and functional capacity of patients was 

measured using a standardized airway questionnaire (AQ20) and six-minute walk test. The study was cohort design 

included 38 patients (mean age 41.131±14.711) of both genders with mild to moderate asthma. Each patient received 

multiple sessions (3times/week for one month) of active cycle of breathing technique. Pre and post-treatment 

measures were recorded for functional capacity and health-related quality of life in the form of six-minute walk test 

and standardized airway questionnaire. All 38 patients were stable during the study period. The health-related quality 

of life and functional capacity of patient significantly improved post-treatment sessions with means [205.375±93.594 

for week 1, 1248.719±112.187 for week 2, 306.429±140.5554 for week 3, 337.245±134.389 for week 4], for six-

minute wall test and mean difference 4.13± 2.3SD for standardized airway questionnaire with p-value (0.00) 

significant upon paired t-test. It is concluded that the active cycle of breathing technique is very beneficial 

intervention for improving quality of life and functional capacity of patients with mild to moderate asthma. Further, 

investigations are required to explore efficiency of ABCT as a tool for cardio-pulmonary rehabilitation. 
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Introduction 

Asthma is a serious health problem affecting about 

300 million people of all ages throughout the world 
[1]. The heterogeneity of asthma depends on the 

geographical differences of gene and environmental 

interactions. Paroxysmal attacks of breathlessness, 

chest tightness and wheezing resulting from 

paroxysmal narrowing of bronchial airways are the 

characters of this disease. Inflammatory reaction 

within the bronchial walls causes muscle spasm, 

mucosal swelling and viscous bronchial secretion 

resulting in narrowing of airways [2,3]. However, the 

severity of disease and pathophysiology of the 

disease depends upon environmental exposure, 

health care access, care received, psychological 

factors and response to treatment [4]. Broadly asthma 

is classified as Early-onset and late-onset asthma. 

Early onset asthma occurs in childhood due to the 

formation of IgE antibodies in response to allergens 

present in the environment. While in late-onset 

asthma, external allergens play no role in the 

pathophysiology of the disease  [5]. It has been 

hypothesized that exposure to cold, exercise, air 

pollution, aspirin and emotional stress stimulate 

cholinergic and alpha-adrenergic system resulting in 

bronchial constriction and increased bronchial 

secretions. Pharmacological therapy consists of 

inhaled short-acting beta-2 agonists, and inhaled 

steroids are effective in alleviating symptoms of 

asthma [6]. 

 

There is a rising interest in a non-pharmacological 

intervention of asthma [3,7]. Many people try to use 

breathing exercises to cope up with asthmatic 

attacks. Among non-pharmacological interventions 

in asthma are breathing exercises, quitting smoking, 

dieting, avoiding allergens and complementary 

medicine [8]. Physiotherapy interventions play an 

important role in the non-medicated treatment of 

asthma. Active cycle of breathing technique 

(ACBT) is one of the methods in pulmonary 

rehabilitation that has been adapted for asthmatic 

patients. ACBT aims at the clearance of airways in 

pulmonary patients [9]. The ACBT and forced 

expiratory technique are used for airway clearance 

with chronic lung disease. The excessive production 

of secretion in asthmatic patients leads to airway 

obstruction and sputum retention. These techniques 

help to decrease the frequency of infection and 

protect further airway damage [10].  

 

The intervention works by clearing the secretions 

and preventing bronchospasm thus reducing the 

progression of airway disease and its associated 

symptoms. Thus ACBT in this way improves 

health-related quality of life and increases the 

functional capacity of patients [11,12]. ACBT includes 

chest expansion exercises, breathing control 

exercises and forced expiratory technique. The 

repetitions of each component of ACBT can be 

varied, but it is important that each element of 

ACBT must be present [13]. The aim of the study 

was to see the effect of ACBT by evaluating health-

related quality of life and functional capacity of 

adult asthmatic patients. 

The chronic obstructive pulmonary disorders 

(COPD) can cause severe complications as the 

disease progresses. There are several methods to 

measure functional capacity in these patients and 

six-minute walk test is commonly used among 

them. Six-minute walk test has three main outcomes 

walking distance, O2 destruction, and perceived 

exertion, assessed by Borg scale to measure 

functional capacity of disease [14]. The six-minute 

test is most commonly used the test to assess 

cardiac or functional exercise capacity during 

cardiac rehabilitation [15]. It is the most reliable tool 

to examine functional rehabilitation status of 

patients with chronic cardio-pulmonary illness [16]. 

This test is mostly conducted indoor and private 

environment without any distraction so that that 

patient can cover maximum distance in six minutes 
[17]. 

 

Material and Methods 

The study was conducted in the outdoor and indoor 

department of pulmonology at Jinnah Hospital 

Lahore, Pakistan. The study included total of 38 

patients with mild to moderate asthma. Adult 

patients age between 18-60 years, with a clinical 

diagnosis of atopic asthma [FEV1 and FEV1/FVC 

greater than 75%]. Patients who were mechanically 

ventilated with comorbid conditions like 

hypertension, heart diseases, intermittent 

claudication or any accompanied rib fracture and 

congenital ribcage deformities were excluded. The 

patients were given a consent form to participate in 

this study after ethical approval from ethical 

committee Jinnah Hospital, Lahore. Moderate 

asthma was defined as forced expiratory volume 1 

(FEV1) and forced vital capacity greater than 75%. 

Functional abilities referred to the capability of an 

asthmatic patient to carry out activities of daily 

living without alleviation of symptoms [18]. The 

basic interventions to assess functional lung 

capacity and treat patients with asthma were active 

cycle of breathing (ACBT) along with six-minute 

walk test and airway questionnaire (AQ). Reported 

data suggest that active cycle of breathing technique 

is basically used to clear airways and mobilize 

pulmonary excess secretions from lung [15]. It is 

consist of following steps, thoracic expansion, 

breathing control exercises followed by forced 

expiratory technique with an open glottis and 

control breathing [19].  

 

The intervention (ACBT) had been given to each 

patient according to standard protocol. The 

treatment included a session of about twenty-five 

minutes that consisted of chest expansion exercises, 

breathing control techniques and forced expiratory 

technique. Each patient received multiple sessions 

(3times/week for one month) of active cycle of 

breathing technique. To determine the effect of the 

intervention (ACBT); functional capacity of lungs 

and health-related quality of life were measured. It 

is observed that the patients suffering from asthma 

and chronic obstructive pulmonary disease usually 

have poor quality of life and the airway 

questionnaire 20 (AQ20) was developed to asses 

QOL [20]. The questionnaire consists of total 20 

items with scoring range from 0-20 and high score 

indicates poor quality of life. To measure the 

health-related quality of life in this study, a 
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standardized airway questionnaire (AQ20) was used 
[21]. The patient filled the questionnaire on the day 

one first session, and on the last day of the last 

session after four weeks.  

 

The six-minute walk test was conducted according 

to standard protocol and in temperature controlled 

environment. Patients were instructed to walk in 30 

meters marked corridor with starting point and 

finishing line. Patients were advised to stop in 

emergency situations, like chest pain, chest 

tightness, dyspnea and calf cramps [22]. The six-

minute walk test (6MWT) was used as a 

measurement tool to test the functional capacity of 

the patient [23]. The test was performed by the 

patient twice during each session, pretreatment and 

posttreatment distance was recorded in meters. The 

analysis of the study was done by using SPSS for 

Windows version 16. The comparison pretreatment 

and posttreatment levels were done using the paired 

t-test. The results presented as the mean ± standard 

deviation (SD). Statistical significance was 

considered at P<0.05, with 95% confidence interval. 

 

Results 

The study included 38 adult asthmatic patients out 

of which 19 were males, and 19 were females. The 

patients were treated with active cycle of breathing 

technique (ACBT) as an adjunct treatment. The age 

of patients was between 18-60 years. The mean age 

of asthmatic patients is showed in table 1. 

Table 1. Age of Patients (years) 

 

 
 

The table showed that mean age of subjects was 

41.131±14.711. The patient’s functional capacity 

was measure to define mild to moderate asthma, the 

value of forced vital capacity (FVC) along with 

forced expiratory volume (FEV1) are shown in 

figure 1. 

 

 
 

Further results showed that the quality of life of 

asthmatic patient was significantly improved and 

paired t-test results are listed in table 2. 

 

 

Table 2. Comparison of pretreatment and post 

treatment AQ20 score 

 
 

The table above shows pretreatment and a 

posttreatment score of AQ 20. The result shows that 

p-value for comparison of AQ20 score is 0.000. The 

result indicates significant improvement in 

posttreatment health-related quality of life. 

The interventions of active cycle of breathing 

technique employed to asthmatic patient were also 

assessed by six-minute walk test. The pre and post 

value of six-minute walk test for each week 

(4weeks for one month) is elaborated in figure 2. 

 

 
 

The table shows that means for posttreatment 

6MWT were 205.4±93.6 for week 1, 248.7±112.9 

for week 2, 306.4±140.6 for week 3, 345.4 ±134.4 

for week 4. The result showed improvement in the 

distances walked by patients during their four-week 

treatment. 

 

Discussion: 

Pulmonary disorders are becoming an important 

cause of morbidity and mortality in Pakistan. The 

most common among them are chronic obstructive 

pulmonary diseases, bronchiectasis, and asthma 

rising worldwide [24].  The present study was aimed 

to determine the effects of active cycle of breathing 

technique in mild to moderate asthmatic patients in 

Pakistan. The study was assessed by airway 

questionnaire 20 (AQ20) and six-minute walk test 

for both pre and post-treatment phases. A total of 

thirty-eight patients who had mild to moderate 

asthma were treated with active cycle of breathing 

technique (3times/week for one month) in 

improving the health-related quality of life and 

functional capacity. The analysis of results showed 

that there is a significant improvement in the score 

of airway questionnaire and six-minute walk test.  
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Many studies agreed with results of this study and 

reported improvement in six-minute walk with 

functional capacity. Comparative study done on 

patients with cystic fibrosis found active cycle of 

breathing technique as effective as postural 

drainage. The increase in functional capacity was 

observed after ACBT interventions [25].  A study 

conducted on patient with bronchiectasis also 

reported similar effectiveness of postural drainage 

and ACBT equally [26].  

 

The efficacy of ACBT has been reported in 

comparative studies. A research compared the 

efficacy of conventional treatment with active cycle 

of breathing technique in patients with 

bronchiectasis with variable etiology [27]. The 

results of this study were not like those reported by 

other researcher, where ACBT was reported to be 

more effective that conventional physiotherapy for 

expectoration of sputum in bronchiectasis patients 
[28]. 

 

Beside active cycle of breathing technique many 

other physiotherapy interventions are reported and 

used for pulmonary rehabilitation. To expectorate 

excess pulmonary secretions, and increase 

pulmonary functional capacity devices and 

coughing are being used. A device called Capella is 

also an effective method to expectorate sputum and 

airway clearance and as efficient as ACBT in 

patients with bronchiectasis and COPD [29]. There 

are other studies that compared active cycle of 

breathing technique with autogenic drainage but 

there few evidences which prefer ACBT over any 

other airway clearance technique. The analysis of 

means of distance walked among groups in meters 

showed significant improvement. The posttreatment 

mean of six-minute walk test for week one was 

205.37±93.59 while the posttreatment mean of six-

minute walk test for week four was 337.24±134.38. 

So there is an improvement in the score of six-

minute walk test. Hence there is a significant 

improvement in the functional capacity of patients 

during a first, second and fourth week of treatment 

session. This study used only two measurement 

tools such as airway questionnaire (AQ 20) and six-

minute walk test (6MWT).  

 

Further, studies can be done with other parameters 

like Borge scale, SF-36, AQLQ score, asthma 

control questionnaire. The results of this study also 

have got strong evidence from another study that 

included a comparison of active cycle of breathing 

technique and diaphragmatic breathing in patients 

with chronic obstructive pulmonary disease 

(COPD). The effectiveness of the intervention was 

measured through improvement in FEV1/FVC, 

FEV1, FVC and modified Borg scale. This study 

showed that there was an equal level of 

improvement in FEV1, FVC and modified Borg 

scale values. But FEV1/FVC levels have shown 

more improvement in a group of patients receiving 

active cycle of breathing technique than those who 

were performing the diaphragmatic technique with 

postural technique [30]. A systematic review found 

the evidence for the effectiveness of active cycle of 

breathing technique in patients with chronic 

obstructive pulmonary disease and cystic fibrosis. 

Most comparators were conventional chest 

physiotherapy, positive expiratory pressure, and 

control. Sputum net weight and forced expiratory 

volume were assessed. The results showed 

increased sputum production during and up to one 

hour post-ACBT in comparison with conventional 

chest physiotherapy [7]. 

 

Conclusion 

This study concludes that the active cycle of 

breathing technique (ACBT) is very beneficial as an 

adjunct treatment for improving health-related 

quality of life and functional capacity of asthmatic 

patients in Pakistan. Recommendations are ACBT 

can be useful during cardio-pulmonary 

rehabilitations and further studies are needed to 

elucidate the efficiency of ACBT as a rehabilitation 

tool in different lung diseases. 

 

Acknowledgement 

Special thanks to pulmonology department, Jinnah 

hospital who allowed us to collect data. We 

acknowledge the patients who cooperated and 

participated in this study and trusted us. 

 

References 

1. Bousquet J, Dahl R,  Khaltaev N. Global 

alliance against chronic respiratory diseases. 

Allergy. 2007; 62(3): 216–223. 

2. Mahdaviani SA, Rezaei N, Moradi B, Dorkhosh 

S, Amirzargar AA, Movahedi M. 

Proinflammatory cytokine gene polymorphisms 

among Iranian patients with asthma. Journal of 

Clinical Immunology. 2009; 29(1): 57–62. 

3. Murphy AC, Proeschal A, Brightling CE, 

Wardlaw AJ, Pavord I, Bradding P, Green RH. 

The relationship between clinical outcomes and 

medication adherence in difficult-to-control 

asthma. Thorax. 2012; thoraxjnl-2011. 

4. Wenzel SE. Asthma: defining of the persistent 

adult phenotypes. The Lancet. 2006; 368(9537):  

804–813. 

5. Bousquet, Jean, Mantzouranis E, Cruz AA, Aït-

Khaled N, Baena-Cagnani CE, Bleecker ER, 

Busse WW. Uniform definition of asthma 

severity, control, and exacerbations: document 

presented for the World Health Organization 

Consultation on Severe Asthma. Journal of 

Allergy and Clinical Immunology. 2010; 

126(5): 926–938. 

6. Chanez P, Wenzel SE, Anderson GP, Anto JM, 

Bel EH, Boulet LP, Dahlen B. Severe asthma in 

adults: what are the important questions? 

Journal of Allergy and Clinical Immunology. 

2007; 119(6): 1337–1348. 

7. McCarthy B, Casey D, Devane D, Murphy K, 

Murphy E, Lacasse Y. Pulmonary rehabilitation 

for chronic obstructive pulmonary disease. The 

Cochrane Library.2015. 

8. Liang A. The non-drug treatment of asthma. 

Zhonghua Minguo Xiao Er Ke Yi Xue Hui Za 

Zhi [Journal]. Zhonghua Minguo Xiao Er Ke Yi 

Xue Hui.1995; 36(6): 401–404. 

9. Cambach W, Wagenaar RC, Koelman TW, van 

Keimpema T, Kemper HC. The long-term 

effects of pulmonary rehabilitation in patients 



36 

 

AJMB, Official Journal of Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia. Sundus et al 

 

 

with asthma and chronic obstructive pulmonary 

disease: a research synthesis. Archives of 

Physical Medicine and Rehabilitation. 1999;  

80(1): 103–111. 

10. Lewis LK, Williams MT, Olds TS. The active 

cycle of breathing technique: A systematic 

review and meta-analysis. Respiratory 

Medicine. 2012; 106(2): 155–172. 

11. Eaton T, Young P, Zeng I, Kolbe J. A 

randomized evaluation of the acute efficacy, 

acceptability and tolerability of flutter and 

active cycle of breathing with and without 

postural drainage in non-cystic fibrosis 

bronchiectasis. Chronic Respiratory Disease. 

2007; 4(1): 23–30. 

12. Holloway EA, West RJ. Integrated breathing 

and relaxation training (the Papworth method) 

for adults with asthma in primary care: a 

randomised controlled trial. Thorax. 2007; 

62(12): 1039–1042. 

13. Cholika MM, Kesharwani P. Efficacy Of Active 

Cycle Of Breathing Technique Over 

Diaphragmatic Breathing Along With Postural 

Drainage In Elderly Patients With Obstructive 

Lung Disease-A Randomized Clinical Trial. 

(N.D.) 

14. Waatevik M, Johannessen A, Hardie JA, 

Bjordal JM, Aukrust P, Bakke PS, Eagan TM. 

Different COPD disease characteristics are 

related to different outcomes in the 6-minute 

walk test. COPD: Journal of Chronic 

Obstructive Pulmonary Disease. 2012; 9(3): 

227–234. 

15. Jenkins S, Cecins NM. Six‐minute walk test in 

pulmonary rehabilitation: Do all patients need a 

practice test? Respirology. 2010; 15(8): 1192–

1196. 

16. Henk F, van Stel JMB, Lous H. Multivariable 

assessment of the 6-min walking test in patients 

with COPD. Am J Repir Crit Care Med. 2001; 

163: 1567–1571. 

17. Brooks D, Solway S, Weinacht K, Wang D, 

Thomas S. Comparison between an indoor and 

an outdoor 6-minute walk test among 

individuals with chronic obstructive pulmonary 

disease. Archives of Physical Medicine and 

Rehabilitation. 2003; 84(6): 873–876. 

18. Colice GL. Categorizing asthma severity: an 

overview of national guidelines. Clinical 

Medicine & Research. 2004; 2(3): 155–163. 

19. Elsayed SH, Basset WKMA, Fathy KA. Impact 

of Active Cycle of Breathing Technique on 

Functional Capacity in Patient With 

Bronchiectasis. International Journal of 

Therapies and Rehabilitation Research. 2015; 

4(5): 287. 

20. Hajiro T, Nishimura K, Jones PW, Tsukino M, 

Ikeda A, Koyama H, Izumi T. A novel, short, 

and simple questionnaire to measure health-

related quality of life in patients with chronic 

obstructive pulmonary disease. American 

Journal of Respiratory and Critical Care 

Medicine. 1999; 159(6): 1874–1878. 

21. Win T, Pearce L, Nathan J, Cafferty F, Laroche 

C. Use of the Airway Questionnaire 20 to detect 

changes in quality of life in asthmatic patients  

and its association with the St George’s 

Respiratory Questionnaire and clinical 

parameters. Canadian Respiratory Journal.  

2008; 15(3):133–137. 

22. Caminati A, Bianchi A, Cassandro R, Mirenda 

MR, Harari S. Walking distance on 6-MWT is a 

prognostic factor in idiopathic pulmonary 

fibrosis. Respiratory Medicine. 2009; 103(1): 

117–123. 

23. Rasekaba T, Lee A, Naughton M, Williams T, 

Holland A. The six‐minute walk test: a useful 

metric for the cardiopulmonary patient. Internal 

Medicine Journal.  2009; 39(8): 495–501. 

24. Pauwels RA, Rabe KF. Burden and clinical 

features of chronic obstructive pulmonary 

disease (COPD). The Lancet.  2004; 364(9434): 

613–620. 

25. Miller S, Hall D, Clayton C, Nelson R. Chest 

physiotherapy in cystic fibrosis: a comparative 

study of autogenic drainage and the active cycle 

of breathing techniques with postural drainage. 

Thorax. 1995; 50(2): 165–169. 

26. Thompson C, Harrison S, Ashley J, Day K, 

Smith D. Randomised crossover study of the 

Flutter device and the active cycle of breathing 

technique in non-cystic fibrosis bronchiectasis. 

Thorax.  2002; 57(5): 446–448. 

27. Syed N, Maiya AG, Siva Kumar T. Active 

Cycles of Breathing Technique (ACBT) versus 

conventional chest physical therapy on airway 

clearance in bronchiectasis–A crossover trial. 

Advances in Physiotherapy. 2009; 11(4): 193–

198. 

28. Savci S, Ince DI, Arikan H. A comparison of 

autogenic drainage and the active cycle of 

breathing techniques in patients with chronic 

obstructive pulmonary diseases. Journal of 

Cardiopulmonary Rehabilitation and Prevention.  

2000; 20(1): 37–43. 

29. Patterson JE, Bradley JM, Hewitt O, Bradbury I, 

Elborn JS. Airway clearance in bronchiectasis: 

A randomized crossover trial of active cycle of 

breathing techniques versus Acapella®. 

Respiration. 2005; 72(3): 239–242. 

30. Williams MT. Chest physiotherapy and cystic 

fibrosis: why is the most effective form of 

treatment still unclear? Chest. 1994; 106(6): 

1872–1883. 

 

 

 

 

 

 

 

 

 

 

 



37 

 

AJMB, Official Journal of Faculty of Medicine, Universiti Sultan Zainal Abidin, Malaysia. Sundus et al 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Your next submission with AJMB will reach you the below assets  
• Quality Editorial service  
• Swift Peer Review  
• Reprints availability  
• E-prints Service  
• Manuscript Podcast for convenient understanding 
• Global attainment for your research 
• Manuscript accessibility in different formats 
 ( Pdf, E-pub, Full Text, Audio)  
• Unceasing customer service Track the below URL for one-step submission: 
    https://journal.unisza.edu.my/ajmb/index.php/ajmb/login 

 
 
 
 
 

 


