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ABSTRACT

Chronic Obstructive Pulmonary Disease (COPD) is a heterogencous pulmonary condition caused by
abnormalities in the airways that result in persistent airflow obstruction. Patients with COPD often complain of
shortness of breath (dyspnea), fatigue, limited physical activity, and coughing with or without sputum
production. They may also experience exacerbations that require specific prevention and treatment strategies.
Management of COPD symptoms can be carried out through both pharmacological and non-pharmacological
approaches. One non-pharmacological intervention that can be provided to COPD patients is the pursed-lips
breathing (PLB) technique. This scientific paper was designed using a case report approach. The purpose of this
case report is to provide an overview of the implementation of pursed lips breathing technique on respiratory
frequency and oxygen saturation of patients with COPD. The subject was one patient diagnosed with COPD,
admitted to the Pulmonary Inpatient Ward at Raden Mattaher Regional Hospital in Jambi. An oximeter was used
as the measuring instrument to assess oxygen saturation, and a digital timer was used to measure respiratory rate
over one minute. Data were analyzed descriptively by observing respiratory rate and oxygen saturation from the
first day before PLB was performed until the last day of intervention. Changes in respiratory rate and oxygen
saturation were observed, where on the first day, the patient’s RR was 25 breaths per minute, which decreased to
23 breaths per minute, and oxygen saturation increased from 95% to 98% after three days of therapy. Pursed-
lips breathing (PLB) therapy was proven effective in increasing oxygen saturation and reducing respiratory rate
in COPD patients, although the improvements were also influenced by pharmacological management, including
bronchodilators and supplemental oxygen.

Keywords: Chronic Obstructive Pulmonary Disease (COPD), Oxygen Saturation, Pursed-Lips Breathing,
Respiratory Rate.

INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) has been described as a chronic and progressive
pulmonary disorder characterized by persistent airflow limitation that is not fully reversible. The
Global Initiative for Chronic Obstructive Lung Disease (GOLD, 2023) has been defined as a
heterogeneous condition marked by chronic respiratory symptoms—dyspnea, cough, sputum
production, and/or exacerbations—caused by abnormalities in the airways, such as chronic bronchitis
and bronchiolitis, and/or alveoli, such as emphysema. Structural damage to the alveoli has been
associated with reduced lung elasticity and airway collapse during exhalation, which consequently has
been linked to impaired ventilation and gas exchange (Agusti et al., 2023).

According to the World Health Organization (2024), COPD has been recorded as the fourth leading
cause of global mortality, accounting for an estimated 3.5 million deaths in 2021, or nearly 5% of all
deaths worldwide. Almost 90% of premature mortality from COPD has been reported in low- and
middle-income countries. Smoking has been identified as the most dominant risk factor, responsible
for 30—40% of all cases, while exposure to indoor and outdoor pollution also has been recognized as a
significant contributor (Arifin, 2021).

In Indonesia, COPD has been classified as one of the four major non-communicable diseases (NCDs)
and has been estimated to account for 60% of NCD-related mortality. Data from the National Basic
Health Survey (Riskesdas, 2018) has revealed a prevalence of 4.5%, with the highest proportion being
found in Central Sulawesi Province. This prevalence has been regarded as a substantial health burden
since repeated exacerbations have been shown to require hospitalization and have increased healthcare
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costs (Kemenkes RI, 2018).

Clinically, COPD patients have been reported to experience dyspnea, fatigue, wheezing, chest
tightness, and chronic cough with or without sputum. Dyspnea has been recognized as the most
distressing symptom, often associated with reduced activity tolerance and impaired quality of life.
Oxygen saturation, normally ranging between 95-100%, has often been reduced below 95% in COPD
patients, leading to hypoxemia. Such deterioration has been attributed to obstructed airflow, reduced
alveolar diffusion, and ventilation—perfusion mismatch, which have been shown to compromise
oxygen delivery (Mansyur, 2020).

In addition to pharmacological management, non-pharmacological strategies have been emphasized as
important in COPD care. Among these, pursed-lips breathing (PLB) has been recommended as a
simple and effective complementary nursing intervention. PLB has been performed by encouraging
slow inspiration through the nose followed by prolonged expiration through pursed lips, which has
been proven to prevent airway collapse, reduce respiratory rate, and improve oxygen saturation.
Several studies have demonstrated its effectiveness: Zainuddin et al. (2024) have reported improved
oxygen saturation after PLB application in COPD patients, Asmaul et al. (2023) have confirmed its
role in reducing dyspnea, and Kariresa (2021) has concluded that PLB has been found to be more
effective in lowering respiratory rate compared to other breathing techniques (Kariresa, 2021).

METHODS

This case report was conducted on Mr. P (54 years old) with a medical diagnosis of COPD with the
results of spirometry examination FEV1: 23.9%, FVC 23.9%, Severe Obstruction and Severe
Restriction treated in the pulmonary ward of Raden Mattaher General Hospital, Jambi. The research
design used was a descriptive qualitative case study. The main interventions included implementation
of the pursed-lips breathing technique, with supporting pharmacological treatments maintained
according to the physician's orders. The measurement tools used were a pulse oximeter to assess
oxygen saturation and a digital timer to measure respiratory rate over one minute. PLB therapy was
performed daily for three consecutive days. Data were collected before and after each intervention
session.

RESULTS

On the first day before the intervention, the patient's respiratory rate was recorded at 25 breaths per
minute and oxygen saturation at 95%. After three days of PLB therapy, the respiratory rate decreased
to 23 breaths per minute and oxygen saturation increased to 98%. These findings indicated that the
PLB technique was effective in reducing dyspnea and improving oxygenation in this patient. The
patient also reported reduced shortness of breath and felt more comfortable during daily activities.

Table 1. Observation of changes in Respiration Rate (RR) and Oxygen Saturation (SpO:) before and after
the pursed lips breathing intervention.

Respiration Rate (RR) Oxygen Saturation (SpOz)
Measurement Time
Before After Before After
Day 1 29x/minute 25 x/minute 95% 95%
Day 2 27x/minute 24x/minute 95% 96%
Day 3 25%/minute 23x/minute 97% 98%

DISCUSSION

The breathing exercise pursed-lips breathing (PLB) was implemented on the study subject once daily
for three consecutive days, with each session lasting approximately 10—15 minutes and consisting of
about six breathing cycles interspersed by 2-second pauses. The technique was performed by inhaling
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through the nose with lips gently closed, then exhaling slowly through pursed lips, thereby creating
mild positive pressure and prolonging the expiratory phase.

Clinical evaluations revealed notable improvements: the respiratory rate (RR) was reduced from 25 to
23 breaths per minute, while oxygen saturation (SpO.) was increased from 95% to 98% after three
days of therapy. The patient also reported decreased dyspnea, sputum production, and wheezing, along
with improved breath depth. These effects were attributed to enhanced synchronization between
thoracic and abdominal muscles, allowing more efficient ventilation and better oxygenation.

Physiologically, patients with COPD have experienced airway obstruction due to chronic
inflammation, mucus accumulation, and alveolar damage—Ileading to ventilation—perfusion mismatch
and decreased oxygen diffusion. Through prolonged exhalation, PLB has prevented bronchiolar
collapse, reduced intrathoracic pressure, and facilitated improved alveolar gas exchange, thus
correcting hypoxemia and restoring SpO: levels.

The findings of this case have been supported by multiple previous studies. Zainuddin et al. (2024)
demonstrated improved oxygen saturation following a 7-10 minute PLB session among six COPD
patients in the emergency department. Similarly, a literature review by Asmaul et al. (2023) concluded
that PLB was effective in alleviating dyspnea in COPD patients. Kariresa (2021) further confirmed the
superiority of PLB over relaxed sitting and upper limb training techniques in lowering respiratory rate
and improving oxygenation. These consistent outcomes have reinforced PLB's value as a simple, non-
pharmacological nursing intervention in pulmonary care.

The application of pursed-lips breathing (PLB) in patients with COPD has been widely recognized as
a beneficial technique in managing respiratory symptoms. PLB helps to maintain positive airway
pressure during exhalation, preventing alveolar collapse and promoting better gas exchange. In this
case, a notable improvement in oxygen saturation and a reduction in respiratory rate were observed
after consistent implementation of PLB therapy. These outcomes are in line with previous studies that
demonstrate the effectiveness of PLB in enhancing pulmonary function and alleviating dyspnea.
However, it is important to note that the improvement observed cannot be solely attributed to PLB, as
concurrent pharmacological treatments such as bronchodilators and supplemental oxygen also played a
significant role in supporting respiratory function. This highlights the importance of a comprehensive
approach in the management of COPD, combining both pharmacological and non-pharmacological
strategies for optimal patient outcomes.

CONCLUSIONS

The implementation of pursed-lips breathing (PLB) therapy in patients with Chronic Obstructive
Pulmonary Disease (COPD) was proven to be effective in improving oxygen saturation and reducing
respiratory rate. However, these improvements were not solely attributed to PLB therapy but were also
influenced by pharmacological interventions such as bronchodilators and supplemental oxygen. A
combined approach that integrates both pharmacological and non-pharmacological strategies is
essential to optimize respiratory function and enhance the quality of life in COPD patients.
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