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Abstract 
Background: Chronic obstructive pulmonary disease (COPD) is a progressive respiratory disorder characterized by persistent airflow 
limitation, dyspnea, and reduced physical capacity. The Active Cycle of Breathing Technique (ACBT) is a physiotherapy intervention 
aimed at improving ventilation, airway clearance, and functional capacity. 
Objective: To describe the clinical effects of ACBT on cardiorespiratory fitness and dyspnea severity in patients with COPD. 
Methods: This case report followed the CARE Guidelines and involved two patients with COPD treated at a primary healthcare 
center in Surakarta, Indonesia. ACBT, consisting of breathing control, thoracic expansion, and huffing, was administered twice daily 
for two weeks. Outcomes assessed before and after the intervention included blood pressure, oxygen saturation, the Six-Minute Walk 
Test (6MWT), and dyspnea severity using the modified Medical Research Council (mMRC) Dyspnea Scale. 
Results: Both patients demonstrated improvements in walking distance on the 6MWT, exceeding the minimal clinically important 
difference (25–33 m). Oxygen saturation remained stable in both patients. Patient 1 achieved a 6MWT distance of 300 m, while 
Patient 2 achieved 210 m. Changes in blood pressure reflected individual physiological responses. 
Conclusion: ACBT was associated with improved functional exercise capacity and stable oxygen saturation in two patients with 
COPD. Further studies with larger samples are needed to confirm these findings. 
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Introduction 

Chronic obstructive pulmonary disease (COPD) is a major global health problem and a leading cause of morbidity and 
mortality worldwide. The disease is characterized by persistent airflow limitation that is usually progressive and associated with an 
enhanced chronic inflammatory response in the airways and lungs to noxious particles or gases. Clinically, COPD manifests as 
chronic cough, sputum production, dyspnea, exercise intolerance, and a gradual decline in functional capacity, all of which 
substantially impair quality of life and daily functioning.1 

According to the Global Burden of Disease Study 2019, COPD was responsible for approximately 3.3 million deaths globally, 
placing it among the leading causes of death worldwide.2 This significant disease burden is also reflected in low- and middle-income 
countries, including Indonesia. National health survey data indicate that the prevalence of COPD in Indonesia remains considerable, 
particularly among adults over the age of 40 years.3 At the primary care level, many patients with COPD present with reduced physical 
endurance, limitations in daily activities, and persistent dyspnea, which often remain insufficiently addressed due to limited access to 
comprehensive pulmonary rehabilitation services. 

Reduced cardiorespiratory fitness is a hallmark of COPD and is closely associated with disease severity, hospitalization 
rates, and mortality risk. Functional exercise capacity in patients with COPD is commonly assessed using the Six-Minute Walk Test 
(6MWT), a simple and reliable field test that reflects the ability to perform daily physical activities. The 6MWT has been widely adopted 
in clinical practice and research because it is sensitive to changes following rehabilitation interventions and correlates with health-
related quality of life.4 In parallel, dyspnea remains one of the most disabling symptoms of COPD and is frequently evaluated using 
the modified Medical Research Council (mMRC) Dyspnea Scale. Higher mMRC scores are associated with poorer functional status, 
increased healthcare utilization, and reduced survival.5 

Pulmonary rehabilitation is a cornerstone of non-pharmacological management for COPD and has been shown to improve 
exercise capacity, reduce dyspnea, and enhance quality of life. Physiotherapy interventions within pulmonary rehabilitation aim to 
optimize ventilation, reduce the work of breathing, facilitate airway clearance, and improve tolerance to physical activity. Among 
various airway clearance and breathing techniques, the Active Cycle of Breathing Technique (ACBT) is widely used in clinical practice. 
ACBT consists of three components—breathing control, thoracic expansion exercises, and forced expiration (huffing)—which are 
performed in a structured sequence to improve ventilation distribution, mobilize airway secretions, and promote effective 
expectoration.6 

Previous studies have demonstrated that ACBT can enhance airway clearance, improve breathing efficiency, and support 
functional improvements in individuals with chronic respiratory diseases.7,8 Evidence suggests that ACBT may contribute to improved 
pulmonary mechanics, reduced sputum retention, increased peak expiratory flow, and enhanced exercise tolerance in patients with 
COPD. In addition, ACBT is considered safe, low-cost, and easy to perform, making it particularly suitable for use in primary care 
settings and in populations with limited access to specialized rehabilitation facilities. 

Current international clinical practice guidelines strongly recommend pulmonary rehabilitation for patients with chronic 
respiratory diseases, including COPD, in both stable conditions and following exacerbations.9 Despite these recommendations, the 
availability and utilization of structured pulmonary rehabilitation programs remain limited in many healthcare systems, particularly in 
resource-constrained settings. In Indonesia, barriers such as limited infrastructure, financial constraints, and a shortage of trained 
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rehabilitation professionals often prevent patients from receiving optimal non-pharmacological management.10 As a result, many 
patients experience persistent functional limitations and reduced quality of life despite pharmacological treatment. 

Local evidence describing the clinical effects of ACBT in Indonesian patients with COPD, particularly in primary healthcare 
settings, is still scarce.11 While several international studies have investigated the physiological and functional benefits of ACBT, 
there is a lack of real-world clinical reports that document patient responses to this intervention in routine primary care practice. Case 
reports may provide valuable preliminary insights by illustrating individual clinical trajectories, feasibility of intervention delivery, and 
potential functional outcomes in specific healthcare contexts. 

Therefore, this case report aimed to describe the clinical application of the Active Cycle of Breathing Technique in two 
patients with COPD treated at a primary healthcare center in Indonesia. Specifically, this report sought to document changes in 
cardiorespiratory fitness, as measured by the Six-Minute Walk Test, and dyspnea severity, as assessed using the mMRC Dyspnea 
Scale, following a two-week ACBT intervention. By presenting these clinical observations, this study aims to contribute preliminary 
evidence supporting the potential role of ACBT as an accessible physiotherapy intervention for patients with COPD in primary care 
settings. 
 
Methods 
Study Design 

This study was designed as a case report and was prepared in accordance with the CARE (CAse REport) Guidelines. The 
report describes the clinical response of two patients diagnosed with chronic obstructive pulmonary disease (COPD) who received a 
physiotherapy intervention using the Active Cycle of Breathing Technique (ACBT) in a primary healthcare setting. 
 
Participants 

Two patients with a confirmed medical diagnosis of COPD were recruited from Puskesmas Nusukan Surakarta, Indonesia. 
Participants were selected based on predefined inclusion and exclusion criteria. The inclusion criteria were: (1) a confirmed diagnosis 
of COPD by a physician, (2) age over 40 years, (3) clinically stable condition without acute exacerbation, (4) ability to walk 
independently without assistive devices, and (5) willingness to participate in the intervention program for two weeks. 
Exclusion criteria included: (1) clinical deterioration during the study period, (2) presence of neurological disorders that could interfere 
with mobility or breathing control, (3) inability to ambulate independently, and (4) refusal or inability to complete the intervention 
protocol. Prior to participation, both patients received a detailed explanation of the study objectives, procedures, potential benefits, 
and risks. Written informed consent was obtained from all participants. 
 
Setting and Ethical Approval 

The intervention was conducted at Puskesmas Nusukan Surakarta between 27 October and 10 November 2025. Ethical 
approval for this study was obtained from the Ethics Committee of the Faculty of Health Sciences, Universitas Muhammadiyah 
Surakarta (Ethical Approval No. 0136223311211132025091300018/2025). Permission to conduct the study was also granted by 
Puskesmas Nusukan Surakarta. Participant confidentiality was maintained throughout the study in accordance with ethical research 
principles. 
 
Intervention 

The physiotherapy intervention consisted of the Active Cycle of Breathing Technique (ACBT), which comprises three 
sequential components: breathing control, thoracic expansion exercises, and forced expiration (huffing). Breathing control involved 
slow, relaxed diaphragmatic breathing aimed at reducing respiratory muscle tension and stabilizing the breathing pattern. Thoracic 
expansion exercises consisted of deep inhalation with a brief inspiratory hold of approximately 2–3 seconds to enhance lung 
expansion and ventilation distribution. Huffing involved forced expiration with an open glottis to facilitate mobilization and clearance 
of airway secretions. Each component was performed three times per session. The complete ACBT cycle was administered twice 
daily for a total duration of two weeks. All sessions were supervised by a physiotherapist to ensure correct technique execution and 
adherence to the intervention protocol. 
 
Outcome Measures 

Outcome measures were assessed at baseline (pre-intervention) and after completion of the two-week intervention (post-
intervention). The primary functional outcome was exercise capacity, measured using the Six-Minute Walk Test (6MWT). The 6MWT 
was conducted according to the European Respiratory Society/American Thoracic Society technical standards, using a flat corridor 
with a minimum length of 30 meters. Participants were instructed to walk as far as possible within six minutes, with standardized 
encouragement provided throughout the test. 

Dyspnea severity was assessed using the modified Medical Research Council (mMRC) Dyspnea Scale, which categorizes 
perceived breathlessness during daily activities on a scale from 0 to 4. Blood pressure and peripheral oxygen saturation were 
measured before and immediately after the 6MWT using a calibrated sphygmomanometer and pulse oximeter, respectively, to ensure 
participant safety during testing. 
 
Procedure 
Baseline assessments included measurement of blood pressure, oxygen saturation, 6MWT distance, and mMRC dyspnea score. 
Following baseline assessment, participants commenced the ACBT intervention program. Adherence to the intervention was 
monitored to ensure that no scheduled ACBT sessions were missed. After completion of the two-week intervention period, all outcome 
measures were reassessed using the same instruments and procedures as at baseline. 
 
Data Analysis 

Given the descriptive nature of a case report, data analysis was limited to descriptive presentation of individual patient 
outcomes. Changes in functional capacity, dyspnea severity, blood pressure, and oxygen saturation before and after the intervention 
were reported for each patient. No inferential statistical analysis was performed. 
 
Results 
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Both patients completed the two-week Active Cycle of Breathing Technique (ACBT) intervention without missing any 
sessions. No adverse events or safety issues related to the intervention were reported during the study period. 
 
Patient Characteristics and Clinical Timeline 

Baseline clinical characteristics, pharmacological treatment, and disease classification of both patients are summarized in 
Table 1. Patient classification was determined according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2023 
criteria, based on symptom severity assessed by the modified Medical Research Council (mMRC) Dyspnea Scale and functional 
capacity measured by the Six-Minute Walk Test (6MWT). 

Patient 1, aged 49 years, presented with mild dyspnea during strenuous activity and productive cough in the morning. Based 
on an mMRC score of 1 and a baseline 6MWT distance of 270 m, the patient was classified as GOLD Group A. At the time of 
intervention, the patient was not receiving regular pharmacological therapy. 

Patient 2, aged 64 years, reported dyspnea and dizziness during prolonged walking and had a medical history of 
hypertension. The baseline mMRC score was 3, and the baseline 6MWT distance was 150 m, corresponding to GOLD Group B. The 
patient was receiving pharmacological treatment, including bisoprolol fumarate, fluticasone/salmeterol, spironolactone, and vitamin 
B12. 
 
Table 1. Clinical Timeline and Baseline Characteristics (CARE Guidelines) 

Patient Date Event Clinical Findings GOLD 
Group 

Pharmacological Therapy Comorbidities 

Patient 1 
(49 y) 

Jan 15, 
2025 

Initial diagnosis Productive cough, 
dyspnea during heavy 
activity 

A None None 

 
Oct 27, 
2025 

Pre-intervention 
assessment 

Persistent morning 
sputum, exertional 
dyspnea 

   

Patient 2 
(64 y) 

Jan 17, 
2025 

Initial diagnosis Dyspnea during walking, 
dizziness 

B Bisoprolol, fluticasone/salmeterol, 
spironolactone, vitamin B12 

Hypertension 

 
Oct 27, 
2025 

Pre-intervention 
assessment 

Dyspnea during prolonged 
walking 

   

 
Intervention Timeline 

The intervention process and assessment timeline are summarized in Table 2. Both patients underwent baseline 
assessment, participated in twice-daily ACBT sessions for 14 consecutive days, and completed post-intervention evaluation. 
 
Table 2. Timeline of Intervention and Assessments 

Time 
Point 

Procedure Description 

Day 0 Informed consent and baseline 
assessment 

Explanation of study procedures; baseline measurement of blood pressure, oxygen saturation, 
6MWT, and mMRC score 

Day 1–14 ACBT intervention Breathing control, thoracic expansion, and huffing performed twice daily 
Day 14 Post-intervention assessment Reassessment of blood pressure, oxygen saturation, 6MWT, and mMRC score 
Post Day 
14 

Follow-up Patient-reported description of changes following intervention 

 
Baseline Outcome Measures 

Baseline physiological and functional measurements for both patients are presented in Table 3. Prior to the intervention, 
Patient 1 demonstrated a longer walking distance on the 6MWT and a lower mMRC score compared with Patient 2. Oxygen saturation 
values were within acceptable ranges in both patients before and after the 6MWT. 
 
Table 3. Baseline Measurements (Pre-intervention) 

Outcome Measure Patient 1 Patient 2 

Blood pressure before 6MWT (mmHg) 110/72 96/61 
Blood pressure after 6MWT (mmHg) 116/75 137/77 
Oxygen saturation before 6MWT (%) 98 98 
Oxygen saturation after 6MWT (%) 96 93 
6MWT distance (m) 270 150 
mMRC score 1 3 

 
Post-intervention Outcome Measures 

Post-intervention measurements are summarized in Table 4. Both patients demonstrated increased walking distance on the 
6MWT following completion of the ACBT intervention. Oxygen saturation remained stable in both patients before and after the 6MWT. 
 
Table 4. Post-intervention Measurements 

Outcome Measure Patient 1 Patient 2 

Blood pressure before 6MWT (mmHg) 112/73 127/82 
Blood pressure after 6MWT (mmHg) 105/67 132/83 
Oxygen saturation before 6MWT (%) 94 97 
Oxygen saturation after 6MWT (%) 92 96 
6MWT distance (m) 300 210 
mMRC score 1 3 

 
Summary of Observed Changes 

Following the two-week intervention, Patient 1 demonstrated an increase of 30 m in 6MWT distance, while Patient 2 
demonstrated an increase of 60 m. Oxygen saturation remained relatively stable across assessments. Blood pressure responses 
varied between patients. No adverse events were observed during the intervention period. 
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Discussion 

This case report describes the clinical response of two patients with chronic obstructive pulmonary disease (COPD) who 
underwent a two-week intervention using the Active Cycle of Breathing Technique (ACBT) in a primary healthcare setting. The main 
findings demonstrated improvements in functional exercise capacity, as reflected by increased Six-Minute Walk Test (6MWT) 
distances, while oxygen saturation remained stable in both patients. These observations suggest that ACBT may contribute to 
meaningful functional changes in patients with COPD when applied as part of physiotherapy management. 

The observed increases in 6MWT distance in both patients exceeded the minimal clinically important difference (MCID) for 
individuals with COPD, which has been reported to range between 25 and 33 meters.12,13 This finding indicates that the improvements 
were not only statistically observable but also clinically relevant. Functional exercise capacity, as measured by the 6MWT, is strongly 
associated with daily activity performance, hospitalization risk, and mortality in COPD.14,15 Therefore, even modest improvements in 
walking distance may translate into meaningful benefits for patients’ independence and quality of life. 

The improvements in functional capacity observed in this report are consistent with previous studies demonstrating that 
ACBT can enhance ventilation efficiency, facilitate airway clearance, and reduce the work of breathing in patients with chronic 
respiratory diseases.7,8 The structured sequence of breathing control, thoracic expansion, and huffing may optimize ventilation 
distribution and reduce dynamic hyperinflation, thereby improving exercise tolerance. These physiological mechanisms are 
particularly relevant in COPD, where airflow limitation and ventilatory inefficiency contribute significantly to exercise intolerance. 

Differences in the magnitude of response between the two patients may be explained by variations in baseline 
characteristics, including age, dyspnea severity, and disease classification. Patient 1, who was younger and classified as GOLD 
Group A, demonstrated a smaller absolute increase in 6MWT distance compared with Patient 2; however, both improvements 
exceeded the MCID threshold. Patient 2, despite being older and having more severe dyspnea (mMRC score of 3), demonstrated a 
larger absolute improvement in walking distance. This finding suggests that patients with greater baseline functional limitations may 
still achieve clinically meaningful gains following targeted breathing interventions, even in the presence of comorbidities such as 
hypertension. 

Dyspnea severity, as assessed using the mMRC Dyspnea Scale, remained unchanged in both patients following the 
intervention. While improvements in dyspnea are commonly reported following comprehensive pulmonary rehabilitation, changes in 
perceived breathlessness may require longer intervention durations or multimodal programs that combine breathing techniques with 
endurance and strength training. The absence of change in mMRC scores in this report may reflect the short duration of the 
intervention or the limited sensitivity of the scale to detect subtle changes over a two-week period. 

Oxygen saturation remained relatively stable before and after the intervention in both patients, which is consistent with 
previous evidence indicating that ACBT primarily affects ventilatory mechanics and secretion clearance rather than directly improving 
arterial oxygenation.16 Stable oxygen saturation during exercise is clinically important, as it suggests that the intervention did not 
impose additional physiological stress or compromise patient safety. Moreover, the absence of adverse events throughout the 
intervention period supports the safety and feasibility of ACBT in a primary care setting. 

The findings of this case report align with current clinical practice guidelines that emphasize the importance of non-
pharmacological interventions, including physiotherapy and pulmonary rehabilitation, in the management of COPD.9 However, access 
to comprehensive pulmonary rehabilitation programs remains limited in many healthcare settings, particularly in low- and middle-
income countries. In such contexts, simple, low-cost, and easily implemented interventions like ACBT may offer a practical alternative 
or adjunct to standard care. The ability to deliver ACBT in a primary healthcare facility underscores its potential applicability in 
resource-limited environments. 

Despite these promising observations, this case report has several limitations. The small sample size (n = 2) limits the 
generalizability of the findings, and the absence of a control group precludes causal inference regarding the observed changes. 
Additionally, the short duration of follow-up prevents assessment of the long-term sustainability of the functional improvements. 
Potential confounding factors, such as variations in daily physical activity or medication adherence, could not be fully controlled in 
this descriptive design. 

Future research should aim to evaluate the effectiveness of ACBT using more robust methodological designs, such as 
randomized controlled trials or prospective cohort studies with larger sample sizes and longer follow-up periods. Combining ACBT 
with other components of pulmonary rehabilitation, including aerobic and resistance training, may also provide greater benefits in 
dyspnea reduction and overall functional outcomes. Furthermore, studies conducted in primary care and community-based settings 
are needed to better understand the real-world feasibility and impact of ACBT in diverse patient populations. 

In summary, this case report provides preliminary clinical evidence that ACBT may improve functional exercise capacity in 
patients with COPD when implemented in a primary healthcare setting. While the findings should be interpreted with caution due to 
methodological limitations, they support the potential role of ACBT as a safe and accessible physiotherapy intervention for individuals 
with COPD. 
 
Conclusion 

This case report described the clinical effects of a two-week Active Cycle of Breathing Technique (ACBT) intervention in two 
patients with chronic obstructive pulmonary disease (COPD) treated in a primary healthcare setting. The findings demonstrated 
clinically meaningful improvements in functional exercise capacity, as reflected by increased Six-Minute Walk Test (6MWT) distances, 
while oxygen saturation remained stable throughout the intervention period. These observations suggest that ACBT may contribute 
to enhanced activity tolerance without compromising patient safety. 

The improvements in walking distance observed in both patients exceeded the minimal clinically important difference 
reported for individuals with COPD, indicating that the changes were relevant from a clinical perspective. Although dyspnea severity, 
as measured by the modified Medical Research Council (mMRC) Dyspnea Scale, did not change following the intervention, the 
stability of dyspnea scores alongside improved functional capacity may still represent a favorable outcome, particularly given the 
short duration of the intervention and the advanced disease characteristics of one patient. 

From a clinical standpoint, ACBT represents a simple, low-cost, and easily applicable physiotherapy intervention that can 
be implemented in primary care and resource-limited settings. Its structured approach to breathing control and airway clearance may 
help address functional limitations commonly experienced by patients with COPD, especially in contexts where access to 
comprehensive pulmonary rehabilitation programs is limited. 
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However, the findings of this report should be interpreted with caution due to the descriptive nature of a case report, the 
small number of participants, and the absence of a control group. These limitations restrict the generalizability of the results and 
preclude causal conclusions regarding the effectiveness of ACBT. 

In conclusion, this case report provides preliminary evidence supporting the potential role of ACBT as an adjunct 
physiotherapy intervention for patients with COPD in primary healthcare settings. Further studies employing more rigorous 
methodological designs, larger sample sizes, and longer follow-up periods are warranted to confirm these findings and to establish 
stronger evidence for the clinical effectiveness of ACBT in COPD management. 
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