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ABSTRACT 
 
Pulmonary tuberculosis (TB) is a chronic disease that often causes serious respiratory complications 
such as excessive mucus buildup and decreased lung function, necessitating rehabilitation 
interventions to improve patients' quality of life. ACBT is a respiratory rehabilitation technique involving 
a series of active breathing exercises aimed at clearing the airways and improving lung function. A 
literature review of six studies encompassing various research designs, including quasi-experimental, 
pre-experimental, randomised controlled trials (RCTs), and case studies, found empirical evidence that 
ACBT is effective in clearing the airways, improving breathing patterns, and improving lung function 
parameters such as forced expiratory volume in one second (FEV1) and peak expiratory flow (PEF). 
Furthermore, this technique has also been shown to reduce respiratory symptoms such as shortness 
of breath and sputum production. ACBT is considered a safe intervention and can be integrated into 
pulmonary TB rehabilitation protocols to improve functional outcomes and patient quality of life. 
However, further research with larger sample sizes and more rigorous methodology is needed to 
strengthen the evidence for ACBT's effectiveness and address methodological variations in previous 
studies. This follow-up research is crucial to ensure optimal implementation of ACBT in the clinical 
practice of pulmonary TB rehabilitation. 
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INTRODUCTION 

 

Pulmonary tuberculosis is a chronic infection caused by the bacterium 

Mycobacterium tuberculosis. This disease often causes problems with the respiratory 

system, such as the accumulation of mucus secretions in the airways. This can lead 

to airway obstruction, decreased lung function, and the risk of complications such as 

pneumonia or respiratory failure. In patients with pulmonary TB, effective airway 

clearance is crucial to prevent the spread of infection and accelerate recovery 1. 

According to WHO data, the estimated number of people diagnosed with TB in 

2021 worldwide was 10.6 million cases, an increase of approximately 600,000 cases 

from 2020, which had an estimated 10 million TB cases. Of these 10.6 million cases, 

6.4 million (60.3%) have been reported and are undergoing treatment, while the 

remaining 4.2 million (39.7%) have not been found/diagnosed and reported 2.  
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Geographically, the highest number of TB cases are in Southeast Asia (45.6%), 

followed by Africa (23.3%) and the Western Pacific (17.8%). The lowest numbers are 

in the Eastern Mediterranean (8.1%), the Americas (2.9%), and Europe (2.2%). Ten 

countries account for two-thirds of the total TB cases: India (27.9%), Indonesia (9.2%), 

China (7.4%), the Philippines (7.0%), Pakistan (5.8%), Nigeria (4.4%), Bangladesh 

(3.6%), the Democratic Republic of the Congo (2.9%), South Africa (2.9%), and 

Myanmar (1.8%) 3.  

Indonesia is in second place with the highest number of TB cases in the world 

after India, followed by China, the Philippines, Pakistan, Nigeria, Bangladesh, and the 

Democratic Republic of Congo in that order. In 2020, Indonesia ranked third in case 

burden, so 2021 will clearly be bad. It is estimated that there are 969,000 cases of 

tuberculosis (one person every 33 seconds) in Indonesia. This figure is a 17% increase 

from 2020, which had 824,000 cases. The incidence of tuberculosis cases in Indonesia 

is 354 per 100,000 population, meaning that out of every 100,000 people in Indonesia, 

354 of them have tuberculosis 4.  

Pulmonary tuberculosis (TB) is a major global health problem, with high 

morbidity and mortality rates, especially in developing countries like Indonesia. One of 

the frequent complications experienced by patients with pulmonary tuberculosis is 

ineffective airway clearance, characterised by ineffective coughing, sputum buildup, 

shortness of breath, and additional breath sounds such as wheezes. This condition 

can lead to airway obstruction, reduced lung functional capacity, and a decline in the 

patient's quality of life 5.  

Airway clearance management efforts are ineffective in TB patients; in addition 

to pharmacological therapy, non-pharmacological interventions, such as breathing 

exercises, are also needed. One recommended technique is the Active Cycle of 

Breathing Technique (ACBT), which consists of a series of controlled breathing 

exercises, chest expansion, and forced expiratory techniques to help mobilise and 

clear secretions {Citation}. {Citation}Various studies show that applying ACBT can 

improve airway clearance, reduce the degree of breathlessness, improve lung 

function, and increase physical activity capacity in patients with pulmonary TB 6.  

Active Cycle Breathing Technique (ACBT) is a breathing exercise technique 

that includes breath control cycles, thoracic expansion exercises, and forced 

expiration techniques to control breathing to produce a calm and rhythmic breathing 

pattern that maintains the performance of the respiratory muscles and stimulates the 
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release of sputum to open the airways in patients with various respiratory diseases. 

The stages in ACBT are to regulate breathing patterns and what differentiates this 

method from other methods is the final stage using forced expiration techniques or 

huffing, which are effective in reducing obstruction in the airways 7. The ACBT 

technique is an effective technique for clearing the airway. The ACBT cycle consists 

of breathing control, three to four chest expansion exercises, and forced expiratory 

technique (huffing) 8. The Active Cycle of Breathing Technique has been proven to 

improve short-term secretion clearance in patients with chronic lung disease.  

This therapy is well-tolerated and accepted by patients. Although ACBT is 

widely used in patients with respiratory conditions characterised by chronic sputum 

production, such as cystic fibrosis and bronchiectasis, recent literature on 

perioperative chest physiotherapy involving ACBT after thoracic surgery is still limited 
9. A quasi-experimental study found that ACBT can improve secretion clearance and 

functional exercise capacity for lung cancer patients after lobectomy, but it did not 

significantly reduce PPC 10. Applying the Active Cycle of Breathing Technique (ACBT) 

trains tidal-volume breathing, which can reduce shortness of breath. This can help 

relax the respiratory tract and alleviate symptoms of shortness of breath, chest 

tightness, and anxiety 11.  

However, knowledge and application of this technique in the community are still 

limited, so many pulmonary TB patients have not yet received optimal benefit from 

ACBT interventions. Therefore, research on the effectiveness of ACBT in addressing 

ineffective airway clearance among patients with pulmonary TB is crucial to support 

rehabilitation efforts and improve patients' quality of life. 

 

MATERIAL AND METHOD 
This article discusses strategies for finding journals used in literature reviews. 

The strategy used to search for articles is the PICOS Framework, which includes 

Population (pulmonary tuberculosis patients), Intervention (Active Cycle of Breathing 

Technique or ACBT), Comparison (standard treatment without ACBT or control 

group), Outcome (airway clearance, lung function, breathing pattern, and respiratory 

symptoms), and Study design (quasi-experimental, pre-experimental, RCT, or case 

study). The search for articles and journals was conducted using keywords and 

Boolean operators (AND, OR, NOT, and NOT AND) to broaden or narrow the search, 

making it easier to identify the articles and journals used in this study. The keywords 
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used in the search for articles and journals were "Active Cycle Breathing Technique" 

AND "Pulmonary Tuberculosis" OR "Airway Clearance" AND "TB Patients". The data 

used in this literature review were secondary data obtained from previous studies. The 

secondary data sources obtained were journals and articles relevant to the topic, 

which were searched using databases thru Google Scholar and PubMed.  

Based on the results of the literature search thru Google Scholar and PubMed 

using English keywords, namely "Active Cycle Breathing Technique" AND "Pulmonary 

Tuberculosis" OR "Airway Clearance" AND "TB Patients". Meanwhile, in Indonesian, 

the literature search through Google Scholar using the keywords "Teknik Pernapasan 

Siklus Aktif" AND "Tuberkulosis Paru" OR "Bersihan Jalan Napas" AND "Pasien TB". 

Researchers identified 67 journals, which were then narrowed to the last 5 years, 

resulting in 57 journals. These were further selected for relevance to the topic, resulting 

in 15 journals. Finally, based on the abstracts, 6 relevant journals were identified. The 

final number of journals analysed, based on the research problem and objectives, was 

9. This review was conducted through a narrative analysis of the six articles provided, 

without external searches. Inclusion criteria are articles that focus on ACBT for 

patients with pulmonary TB, with clear study designs and empirical data on its 

effectiveness. 

 

RESULTS AND DISCUSSION  
Data was manually extracted from article summary tables, including titles, 

population/sample, objectives, methods, results, measured variables, and key 

findings. Analysis involved comparing findings across articles to identify patterns of 

consistency, methodological strengths, and clinical implications. The research designs 

in the articles include quasi-experimental, pre-experimental, and case studies, with 

sample sizes ranging from 1 to 40 patients (Article 1: 10 patients; Article 2: 17 patients; 

Article 3: 20 patients; Article 4: 40 patients; Article 5: 2 patients; Article 6: 1 patient). 

The duration of ACBT intervention ranges from 3 to 7 days, with pretest-posttest 

measurements or group comparisons. Descriptive and inferential statistics are used in 

most articles, such as t-tests or p-values, to assess significance (Article 1: p=0.004; 

Article 2: p=0.00; Article 3: p<0.05). 
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Table 1. Research Results on the Effectiveness of Active Breathing Cycle Technique  
              (ACTB) Therapy on Airway Clearance in Patients with Pulmonary 

Tuberculosis 

N
o Title 

Popula
tion/ 

Sampl
e 

Objective Meth
od 

Results 
What is 
Measur

ed 
Findings 

1 Active Cycle 
Breathing 
Technique on 
Airway 
Clearance in 
Pulmonary 
TB Patients. 
Vol. 6, No. 2, 
July 2024 
 

10  To 
determine 
the effect of 
ACBT on 
airway 
clearance in 
Tuberculosi
s patients. 
Published. 

Quasi
-
exper
iment 
One 
Grou
p 
Pre-
test 
Post-
test 
 

Airway 
clearanc
e 
 

After being given 
the active cycle 
breathing 
technique, 
airway 
clearance 
became 
effective with a 
p-value of 0.004, 
which is less 
than (α=0.05), 
indicating that 
ACBT has an 
effect on airway 
clearance 

2 The Effect Of 
Giving Active 
Cycle Of 
Therapy 
Breathing 
Technique 
(ACBT) On 
Respiratory 
Rate In 
Pulmonary 
Tuberculosis 
Patients At 
arifin achmad 
hospital Riau 
Province 

17    To 
determine 
the effect of 
active cycle 
of breathing 
technique 
(ACBT) 
therapy on 
improving 
breathing 
patterns in 
patients 
with 
pulmonary 
tuberculosis
. 

Pre-
exper
iment
al 
with a 
one-
group 
pre-
test 
and 
post-
test 
desig
n. 

Breathin
g 
patterns, 
respirato
ry rate. 

There is an 
effect of ACBT 
therapy on 
improving 
breathing 
patterns in 
patients with 
pulmonary 
tuberculosis with 
p=0.00. 
 

3 Combination 
of Active 
Cycle of 
Breathing 
Techniques 
(ACBT) and 
Chest 
Physiotherap
y on the 
Effectiveness 
of Airborne 
Cleaning in 

2 
groups 
consisti
ng of 8 
men 
and 12 
women  
 

explained 
the effect of 
combining 
Active Cycle 
of Breathing 
Techniques 
(ACBT) and 
chest 
physiothera
py on the 
effectivenes
s of airway 

quasi
-
exper
iment
al 
with a 
prete
st-
postt
est 
contr
ol 

Improve
ment in 
sympto
ms on 
day 3, 
such as 
reduced 
shortnes
s of 
breath, 
no 
wheezin

A value of < 0.05 
was obtained, 
which means 
there is a 
difference in 
airway 
clearance 
scores between 
the intervention 
and control 
groups for the 
delta/change 
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Pulmonary 
TB Patients. 
Vol.8 No.3. 
April 2025. 
Page.650-
656 

clearance in 
pulmonary 
TB patients. 

group 
desig
n 
appro
ach. 

g, and 
decreas
ed 
coughin
g. 

data. Based on 
the mean 
values, the 
intervention 
group had a 
higher airway 
clearance score. 
 

4  Effects of 
Active Cycle 
of Breathing 
Techniques 
on Pulmonary 
Function, 
Sputum 
Clearance, 
Chest 
Expansion, 
and Exercise 
Capacity in 
Tuberculosis 
Patients. 
Volume III, 
Issue IV 
 

A total 
of 40 
patient
s were 
rando
mly 
divided 
into a 
control 
group 
(n = 
20). 

Effect of 
ACBT on 
lung 
function, 
sputum 
clearance, 
chest 
expansion, 
exercise 
capacity 

RCT, 
contr
ol vs 
interv
entio
n 

ACBT 
improve
s lung 
function 
(FEV1, 
PEF), 
sputum 
clearanc
e, chest 
expansi
on, and 
exercise 
capacity
, with a 
decreas
e in 
BCSS 
score. 

Integrating 
ACBT with 
standard anti-TB 
treatment 
significantly 
improves lung 
function, chest 
mobility, airway 
clearance, and 
symptom 
burden, 
supporting its 
clinical 
application into 
tuberculosis 
rehabilitation 
protocols to 
enhance 
functional 
outcomes and 
patients' quality 
of life. 
 
 

5 Penerapan 
Teknik Active 
Cycle of 
Breathing 
Technique 
(ACBT) 
dalam 
Mengatasi 
Penumpukan 
Sekret pada 
Penderita 
Tuberculosis 
Paru. 
 
Vol. 3 No. 4 
 

A 
sample 
of 2 
people  

Applying the 
ACBT 
technique to 
remove 
retained 
secretions 
in patients 
with 
Pulmonary 
Tuberculosi
s in the 
Working 
Area of 
Penfui 
Health 
Center, 
Kupang 
City, East 

Case 
Study 

Applicati
on of 
ACBT 
exercise
s to 
patients 
for 3 
days, 
with 
sputum 
producti
on on 
the 3rd 
day. 

ACBT is 
effective in 
removing 
retained 
secretions, 
addressing the 
nursing problem 
of ineffective 
airway 
clearance. 
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Nusa 
Tenggara. 
 

6 Penerapan 
Active Cycle 
Of Breathing 
Technique 
Untuk 
Mengatasi 
Masalah 
Bersihan 
Jalan Nafas 
Pada Pasien 
Tuberkulosis 
Paru Dengan 
Bronkiektasis
: Studi Kasus. 
 
Volume 4, 
Nomor 1.  

The 
sample 
size of 
1 
person 

To identify 
the 
effectivenes
s of the 
Active Cycle 
Breathing 
technique 
(ACT) 
nursing 
intervention 
in 
addressing 
the problem 
of 
ineffective 
airway 
clearance 
thru a series 
of breathing 
control 
techniques, 
deep 
breathing, 
and sputum 
expectoratio
n 
techniques   

single 
case 
study
. 

The ACT 
intervent
ion was 
administ
ered for 
7 days, 
twice a 
day 
(mornin
g and 
evening)
, for 15 
minutes 
each 
time. 

studyThere was 
an improvement 
in oxygenation 
status, a 
decrease in 
sputum 
production, and 
a reduction in 
shortness of 
breath. 
 

 
Consistent with the research by Silvitasari & Purnamawati (2024), conducted 

over four days, which showed that the respiratory rate of respondents with pulmonary 

tuberculosis decreased with each ACBT therapy session, and the patients' shortness 

of breath was reduced 16. Damayanti et al. (2025) also found in their research that the 

Active Cycle of Breathing Technique (ACBT) is effective in increasing oxygen 

saturation, decreasing respiratory rate, and increasing sputum production in patients 

with pulmonary tuberculosis 17. Hosseini et al. (2021) discussed the effectiveness of 

ACBT in patients with pulmonary TB in their research, in line with the context of 

ineffective airway clearance 18. 

Combining it with chest physiotherapy showed additional benefits, making 

ACBT a practical and safe option in TB rehabilitation. Despite methodological 

limitations such as small sample sizes, these findings support the integration of ACBT 

into standard treatment protocols to improve functional outcomes and patients' quality 
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of life 14. Future research with larger, long-term RCT designs is needed to confirm 

long-term effectiveness and application in specific subpopulations. 

In a case study of bronchiectasis, Active Cycle of Breathing Technique therapy 

was administered for 7 consecutive days, twice a day, and showed improvement in 

oxygenation, reduced sputum production, and shortness of breath 12. Another study 

reported effective results after 3 days of intervention, with sputum expectoration 

occurring on day 3 13. Some experimental studies did not specify the duration, but 

generally, the intervention was performed for several days to a week, adjusting to the 

patient's condition and research objectives. 

Based on the six articles reviewed, the Active Cycle of Breathing Technique 

(ACBT) consistently demonstrated effectiveness in managing patients with pulmonary 

tuberculosis (TB). With a total sample size of 90 patients (ranging from 1 to 40 patients 

per study), ACBT has been shown to improve airway clearance, breathing patterns 

and frequency, and reduce symptoms such as shortness of breath, cough, and sputum 

production 6,11,14,15. These results are supported by statistically significant tests (p < 

0.05 or p = 0.00) in most studies, indicating strong clinical benefits, especially when 

combined with chest physiotherapy or standard anti-TB treatment 14.  

 

CONCLUSION 
Based on monitoring six articles, the Active Cycle of Breathing Technique (ACBT) 

has consistently proven effective as a physiotherapy intervention for improving airway 

clearance, lung function, and respiratory symptoms, such as shortness of breath, in 

patients with pulmonary tuberculosis, with statistically significant evidence (p < 0.05). 

Several studies have shown that ACBT for 3 to 7 days can improve oxygen saturation, 

reduce respiratory rate, increase sputum production, and improve breathing patterns and 

frequency. This therapy is also considered safe and practical, and it provides real clinical 

benefits, especially when combined with chest physiotherapy or standard anti-TB 

treatment, making it an effective rehabilitation option in the management of patients with 

pulmonary TB. 
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