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Introduction

Pulmonary tuberculosis (pulmonary TB) is an infectious respiratory disease that
remains a global public health problem, particularly among the adult population. This
disease is caused by Mycobacterium tuberculosis and is transmitted through the air
when a person with active TB coughs, sneezes, or speaks, producing droplets
containing the bacteria. The World Health Organization (WHO) reports that TB is
among the top ten causes of death from infectious diseases, even though it is actually
preventable and curable with proper management (WHO, 2025). The high incidence
of TB among people of working age indicates that this disease remains a challenge for
the healthcare system (Mawar Selvia & Joyo Minardo, 2025).

Pathophysiologically, inhaled bacteria reach the alveoli and trigger an
inflammatory response that leads to granuloma formation and lung tissue damage.
This condition causes respiratory symptoms such as chronic cough, increased sputum
production, hemoptysis, and shortness of breath, which impact the patient’s ability to
meet their oxygenation needs (Centers for Disease Control and Prevention [CDC],
2024; Utari Ekowati, Budi Santoso, & Sumarni, 2022). The global burden of TB remains
high, with approximately 10.7 million cases in 2024, 87% of which originate from the
30 countries with the highest burden. Indonesia ranks second after India, accounting
for about 10% of global cases. Nationally, there are an estimated 1,090,000 TB cases
and 125,000 deaths annually, with 885,000 cases reported in 2024. At the regional level,
the Jakarta Capital Region Health Office reported tens of thousands of new TB cases
throughout 2025, indicating that TB is not only a community problem but also
increases the need for hospital care (WHO - Global Tuberculosis Report, 2025;
Indonesian Ministry of Health, 2025; ANTARA, 2025).

Patients with pulmonary TB require hospitalization if their clinical condition is
severe, if there are respiratory complications, or if they require close monitoring of
their treatment. Symptoms such as persistent productive cough, excessive sputum,
shortness of breath, and reduced exercise tolerance result from chronic inflammation
and lung tissue damage that increase secretion production, making adequate
oxygenation a top priority (CDC, 2024).

One recommended nonpharmacological intervention is the Active Cycle of
Breathing Technique (ACBT). A quasi-experimental study in hospitalized pulmonary
TB patients showed that ACBT performed twice daily for five days significantly
reduced the severity of shortness of breath, with an average score reduction of 2.44
points (p<0.05), thereby effectively aiding secretion mobilization and improving
ventilation (Endria, Yona & Waluyo, 2022). ACBT is a breathing exercise technique
consisting of breathing control, thoracic expansion exercises, and the forced expiratory
technique (huff), performed in a structured manner for approximately 15 minutes per
session, depending on the patient’s tolerance. In pulmonary TB, increased sputum
production due to chronic inflammation leads to secretion retention; thus, ACBT plays
a role in improving respiratory function and reducing shortness of breath (Endria,
Yona & Waluyo, 2022). The success of the ACBT intervention can be evaluated using
the Breathlessness, Cough, and Sputum Scale (BCSS) to assess shortness of breath,
cough, and sputum characteristics before and after the intervention. A decrease in the
BCSS score reflects improved airway clearance and respiratory comfort for the patient
(Papuani & Rahayu, 2025).

During clinical practice in the inpatient ward, students encountered patients
with pulmonary TB who had a persistent productive cough, difficulty expectorating
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sputum, and shortness of breath—symptoms indicative of ineffective airway
clearance. Interventions such as respiratory monitoring, comfortable positioning, and
education on effective coughing techniques had not been optimally implemented,
necessitating an evidence-based approach. ACBT was selected because it can be
performed independently by nurses, requires no special equipment, and has a
scientific basis for aiding sputum mobilization and improving airway clearance.
Evaluation of success through clinical changes—including reduced shortness of
breath, cough, and sputum production—serves as the basis for applying this
intervention in a final scientific paper based on a case study of an inpatient with
pulmonary tuberculosis.

Objective

The purpose of this case study is to examine the application of the Active Cycle
of Breathing Technique (ACBT) to address ineffective airway clearance in patients
with pulmonary tuberculosis.

Method

This study employed a descriptive case study design with a pre-post test
approach involving three patients. The study aimed to evaluate the effectiveness of
the Active Cycle of Breathing Technique (ACBT) intervention in improving airway
clearance in patients with pulmonary tuberculosis. The study subjects consisted of
three patients with a medical diagnosis of pulmonary tuberculosis who were
experiencing the nursing problem of ineffective airway clearance. The study was
conducted in a hospital inpatient ward. Data collection was performed through direct
observation, measurement of respiratory status before and after the intervention using
the Breathlessness, Cough, and Sputum Scale (BCSS), and measurement of oxygen
saturation (SpO;) using a pulse oximeter. All measurement data were recorded on
observation sheets. Data analysis was performed using descriptive-comparative
methods, specifically by comparing the patients’ conditions before and after the
intervention, and the results were presented in tables and narrative form.

Inclusion Criteria
a) Patients diagnosed with pulmonary tuberculosis
b) Experiencing ineffective airway clearance (characterized by ineffective
coughing, difficulty expectorating sputum, and/or shortness of breath)
c) Patients who are conscious and cooperative
d) Willing to participate by signing an informed consent form
Research Variables
a) Independent variable: Active Cycle of Breathing Technique (ACBT)
b) Dependent variables: Airway clearance measured using the BCSS score and
oxygen saturation (SpO5)
Research Instruments
a) Breathlessness, Cough, and Sputum Scale (BCSS) to assess the severity of
shortness of breath, cough, and sputum
b) Pulse oximeter to measure oxygen saturation (SpO.)
c) Observation sheet to document measurement results before and after the
intervention
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Research Procedures

1) Conduct baseline (pre-intervention) measurements, including the BCSS score
and oxygen saturation (SpO5)

2) Position the patient in the semi-Fowler’s position or a comfortable position

3) Provide education and a demonstration of ACBT techniques to the patient

4) Implement the ACBT intervention, consisting of:
a. Breathing control
b. Thoracic expansion exercises
c. Forced expiration technique (huffing)

5) Each session lasts approximately 15 minutes

6) The intervention is administered twice daily (morning and afternoon) for 3
consecutive days

7) Monitor the patient’s response during the intervention

8) Stop the exercise if the patient experiences symptoms such as dizziness or
increased shortness of breath

9) Conduct post-intervention measurements using the BCSS and SpO,

Results
Patient 1

In the first patient, Mr. F, prior to the implementation of ACBT, the patient
complained of a productive cough with phlegm that was difficult to expel, shortness
of breath, and easy fatigue during physical activity. Objective data showed an
increased respiratory rate, the presence of rales, and thick sputum that was difficult
to expectorate, leading to a diagnosis of ineffective airway clearance. On the first day
of ACBT implementation, the patient still required guidance in performing breathing
control and chest expansion exercises. The patient was able to perform the huffing
technique with the nurse’s assistance, and sputum began to be coughed up in small
amounts. The respiratory rate remained elevated, but the patient reported feeling less
short of breath after the exercises.

On the second day, the patient began to perform the ACBT steps independently
with minimal guidance. The amount of sputum produced increased, the sputum
became thinner, and the rales decreased. The patient reported reduced shortness of
breath and improved exercise tolerance. On the third day, the patient was able to
perform ACBT independently and effectively. Sputum clearance was more optimal,
respiratory rate approached normal, and additional breath sounds were minimal.
Evaluation showed improved airway clearance, characterized by effective coughing,
easy sputum clearance, and reduced shortness of breath.

Patient 2

In the second patient, Mr. B, prior to intervention, the patient complained of a
productive cough, labored breathing —especially during activity —and rapid fatigue.
Examination revealed thick sputum, mild use of accessory breathing muscles, and
rales. On the first day of ACBT implementation, the patient appeared to tire quickly,
so the exercises were performed gradually with rest periods. The patient was able to
perform breathing control but still had difficulty performing effective huffing.
Sputum began to be expelled in small amounts.

On the second day, the patient showed improved ability to perform ACBT
exercises. Sputum production increased, breathing felt easier, and the use of accessory

Available on : https:/ / genius.inspira.or.id /index.php/indogenius 796


https://genius.inspira.or.id/index.php/indogenius

Journal of Indogenius Volume 5 (3), 2026

breathing muscles decreased. Rales were still present but less pronounced than on the
first day. On the third day, the patient was able to perform ACBT more independently;
sputum was easier to expel; respiratory rate decreased; and the patient reported a
significant reduction in shortness of breath. Evaluation showed improved airway
clearance and increased exercise tolerance.

Patient 3

In the third patient, Mr. A, prior to the intervention, the patient complained of a
productive cough accompanied by weakness and shortness of breath. Examination
revealed thick sputum, shallow breathing, and rales in the lung fields. On the first day
of ACBT implementation, the patient still required full assistance, particularly with
the thoracic expansion technique. Sputum output was minimal, and the patient still
became fatigued easily.

On the second day, the patient began to show improved ability to perform
breathing exercises. The sputum was thinner and the volume increased; breathing was
deeper, and the patient appeared more relaxed after the exercises. On the third day,
the patient was able to perform ACBT with minimal guidance. Additional breath
sounds decreased, sputum was easily expelled, and the patient reported more
comfortable breathing. Evaluation showed improved airway clearance and increased

cough effectiveness.
TABLE 1. Breathlessness, Cough and Sputum Scale (BCSS Score : 0-12)

Patient Day 1 Day 2 Day 3
Initials Morning  Afternoon  Morning Afternoon Morning Afternoon
(10.00) (15.00) (10.00) (15.00) (10.00) (15.00)
Mr. F 7 6 6 5 5 4
Mr. B 8 7 7 6 6 4
Mr. A 8 6 7 6 6 4
Discussion

Ineffective airway clearance is a common nursing problem found in patients
with pulmonary TB due to excessive sputum production, airway inflammation, and a
reduced ability to cough effectively. This condition causes secretions to become
trapped, thereby impairing pulmonary ventilation and causing shortness of breath. In
the three patients in this case study, the main complaints were a cough with sputum
that was difficult to expel, shortness of breath, and the presence of additional breath
sounds. These findings are consistent with the pathophysiology of tuberculosis, which
causes increased secretion production. The intervention provided was the Active
Cycle of Breathing Technique (ACBT) as a nonpharmacological therapy to aid in
secretion clearance. This technique consists of breathing control, chest expansion, and
exhalation techniques aimed at improving ventilation, opening the alveoli, and
facilitating sputum expectoration.

Results from the three-day intervention showed improved airway clearance in
all three patients. Improvements were evident in the increased volume of sputum
expelled, reduced rales, decreased respiratory rate, and reduced shortness of breath.
In addition, patients demonstrated improved ability to cough effectively and
increased exercise tolerance. These improvements were attributed to the ACBT
mechanism, which enhances alveolar ventilation and facilitates the transport of
secretions from the peripheral airways to the larger airways, making them easier to
expel. Breathing exercises also helped reduce work of breathing and improve
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oxygenation. Differences in response were observed among patients, with the first
patient showing faster improvement compared to the others. This may be influenced
by age, clinical condition, fatigue level, secretion volume, and the ability to adhere to
the exercises. Individual responses to interventions are common in nursing practice.

The results of this case study are consistent with previous research indicating
that ACBT is effective in improving airway clearance, reducing shortness of breath,
and enhancing respiratory quality in patients with chronic lung diseases, including
pulmonary TB. Consistency in exercise and patient engagement are key factors in the
success of the intervention. Although the results were positive, this study has
limitations, including a short implementation period and a small sample size. Long-
term observation is needed to assess the sustainability of the intervention’s effects.
Overall, the application of ACBT is an effective, safe, and easy-to-implement nurse-
led intervention to improve airway clearance in patients with pulmonary tuberculosis.
This intervention can be integrated into routine nursing care to enhance patient
comfort and the recovery process.

Conclusion

Based on the nursing care process conducted for patients with pulmonary
tuberculosis using the Active Cycle of Breathing Technique (ACBT) —namely Mr. F,
Mr. B, and Mr. A—it was found that the primary nursing problem identified was
ineffective airway clearance related to increased secretion production due to the
inflammatory process in the respiratory tract. The primary nursing intervention
provided in these cases was the nonpharmacological Active Cycle of Breathing
Technique (ACBT), administered over a period of 3 days.

The tangible results of implementing the nonpharmacological Active Cycle of
Breathing Technique (ACBT) intervention showed a decrease in the Breathlessness,
Cough, and Sputum Scale (BCSS) scores for all three patients; scores that were initially
between 7 and 8 decreased to 4 after three days of intervention. In addition, the
patients also showed clinical improvement, including improved breathing patterns,
increased oxygen saturation, decreased respiratory rate, and the patients” ability to
expel sputum more effectively.

The main conclusion of this report is that the application of the Active Cycle of
Breathing Technique (ACBT) has been proven effective in reducing shortness of
breath, coughing, and improving patients” ability to expel sputum, and can serve as a
nonpharmacological intervention option that can be widely applied in clinical nursing
practice.
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