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Abstract

Pneumonia is a major cause of morbidity and mortality in children, particularly toddlers, and is often
complicated by ineffective airway clearance due to increased secretion production and impaired gas
exchange. This condition can be exacerbated by comorbidities such as rheumatic heart disease, pleural
effusion, malnutrition, and pulmonary infiltrates. This case study aims to describe comprehensive
nursing care for a child with pneumonia accompanied by cardiovascular disorders and poor nutritional
status, with interventions focused on improving airway clearance. The study subject was a preschool-
aged child with tachypnea up to 52 breaths/minute, bilateral moist rales, ineffective cough, use of
accessory muscles, decreased oxygen saturation, and pleural effusion. The patient also had a history of
severe rheumatic heart disease (RHD), hypotension, generalized edema, and poor nutritional status (BMI
10.9).

The nursing intervention was carried out for three days, including airway management (semi-Fowler's
position, nebulization, chest physiotherapy, and effective coughing techniques), oxygen therapy, family
education, pharmacological collaboration, and breathing exercises using the propeller blowing technique
as a modification of pursed lips breathing. This technique was applied 15 times per session for three
minutes each time signs of respiratory distress appeared. The evaluation results showed a decrease in
respiratory rate from 42x/minute to 30x/minute, a decrease in rhonchi, increased cough effectiveness,
and an improved breathing pattern. In addition, there was an improvement in cardiac output and a gradual
improvement in nutritional status. This study proves that the blowing technique as a play-based approach
is effective in children with pneumonia with complex clinical conditions as part of a comprehensive
nursing intervention.
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INTRODUCTION

Pneumonia is one of the leading causes of morbidity and mortality among hospitalized
children, especially toddlers, with a high incidence both globally and nationally [1]. Clinically,
children with pneumonia often experience excessive secretion production, pulmonary
hyperinflation, and impaired gas exchange, which lead to airway obstruction [2]. This
pathophysiological process contributes to the nursing problem of ineffective airway clearance
due to the accumulation of secretions that are not optimally eliminated [3].

Typical clinical manifestations include ineffective coughing, tachypnea (respiratory
rate >40 breaths/minute), use of accessory muscles, moist crackles, and decreased oxygen
saturation (<94%) [4]. If not managed effectively, these symptoms can progress to hypoxia,
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respiratory muscle fatigue, atelectasis, and eventually respiratory failure [5]. The condition
becomes even more complex when ineffective airway clearance occurs in children with severe
comorbidities such as rheumatic heart disease and severe protein-energy malnutrition, which
significantly reduce pulmonary capacity, cardiovascular performance, and immune response.

Because of this complexity, comprehensive nursing care is required. One evidence-
based, non-pharmacological, and child-friendly intervention is the use of play-based breathing
techniques. The propeller blowing method, along with similar activities such as balloon or
bubble blowing, has been reported to significantly improve oxygen saturation and decrease
clinical symptom scores in children recovering from pneumonia [6], [7]. Playful breathing
exercises have also been shown to reduce respiratory rate and improve SpO- in children with
asthma or pneumonia [8].

The purpose of this case study is to describe comprehensive nursing care for a child
with severe pneumonia accompanied by rheumatic heart disease and malnutrition, focusing on
the implementation of the propeller blowing technique as a specific intervention to address
ineffective airway clearance.

RESEARCH METHODS

A. Design and Setting

This clinical case study employed a descriptive-observational approach. The study was
conducted in the Anggrek Ward, Arifin Achmad Regional General Hospital, over a three-day
intensive care period beginning on October 9, 2025.

B. Case Subject

The subject was an 11-year-old female diagnosed with disseminated tuberculosis, severe
pneumonia (in recovery phase), severe malnutrition, rheumatic heart disease, and post-
laparotomy (adhesiolysis and appendectomy).

Inclusion criteria included:

. Children aged preschool to adolescence,

. Diagnosed with respiratory disorders (pneumonia, tuberculosis),

. Exhibiting ineffective airway clearance (dyspnea, accessory muscle use, moist rales,
tachypnea 42—52 breaths/minute),

. Conscious and cooperative (GCS 15), able to follow instructions,

. Parents or guardians provided informed consent.

Children with severe respiratory distress, neuromuscular disorders, or contraindications for
deep breathing were excluded.

C. Nursing Interventions

Primary nursing interventions focused on airway management, including:

. Positioning: Semi-Fowler’s position (30—45°).

. Oxygen therapy: 2—4 L/min via nasal cannula.

. Collaborative therapy: Nebulization (Combivent + Pulmicort 1:1), mucolytic
(Ambroxol), and cardiac management (Ramipril, Furosemide).

. Propeller Blowing Technique: A play-based adaptation of pursed-lips breathing,

where the child blew a paper pinwheel slowly and rhythmically. Each session involved 15
repetitions over approximately three minutes, applied whenever respiratory distress signs (RR
>4(0/min or increased retractions) were observed.

D. Data Collection and Outcome Indicators

Data were collected through direct observation and recording of parameters before and after
the intervention. A stopwatch measured respiratory rate, and a pulse oximeter measured oxygen
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saturation (SpO:2). Outcome indicators were based on the Indonesian Nursing Outcome

Standards.

Indicator Pre- Post-intervention Expected Description

intervention (Day 3) QOutcome
Effective 2 (moderate) 4 (improved) Improved Productive cough
cough
Sputum 3 (moderate) 4 (reduced) Reduced Sputum easier to
production expel
Dyspnea 1 (severe) 4 (improved) Reduced Less shortness of
breath

Respiratory 42/min 30/min Improved Decreased by
rate 12/min
Breathing 2 (irregular) 4 (regular) Improved Less retraction
pattern

E. Data Analysis
Data were analyzed descriptively by comparing pre- and post-intervention values using patient
progress notes (SOAP documentation) between Day 1 and Day 3.

RESEARCH RESULTS

A. Patient Profile

The patient presented with shortness of breath, productive cough, nausea, and vomiting.
Initial assessment (October 9, 2025) findings:

. General condition: Apathetic, hypotonic and hypotrophic extremities.

. Vital signs: HR 131 bpm (irregular tachycardia), BP 87/66 mmHg (hypotension), RR
42/min (tachypnea), SpO2 98% (with 4 L/min O>).

. Respiratory system: Bilateral moderate moist rales, subcostal and intercostal
retractions, nasal flaring.

. Cardiac: Pansystolic murmur, cardiomegaly (CTR >50%), pleural effusion on X-ray,
echocardiography showing severe tricuspid and mitral regurgitation.

. Nutrition: Weight 20 kg, height 135 cm, BMI 10.9 (severe malnutrition), poor appetite.

B. Nursing Diagnoses and Interventions

1. Ineffective ~ Airway  Clearance related to  airway  hypersecretion.
Intervention: Propeller Blowing Technique, Semi-Fowler positioning, nebulization, and
oxygen therapy.

2. Decreased Cardiac Output related to impaired contractility and valvular damage.
Intervention: Bed rest, vital signs monitoring, fluid balance monitoring, and collaboration for
cardiac therapy.

3. Imbalanced Nutrition: Less than Body Requirements related to increased metabolic
demand and inadequate intake.
Intervention: Dietary collaboration (nutrient-dense meals, 3x daily; milk 5x100 mL; folic acid
supplementation), and weight monitoring.
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C. Specific Outcomes for Airway Clearance

Parameter Day 1 Day 3 Improvement
Respiratory rate 42 30 112
(breaths/min) breaths/min
Moist rales Bilateral moderate Occasional, mild Reduced
Accessory muscle use  Subcostal, intercostal, Minimal subcostal Improved

suprasternal only
Effective cough (1-5 2 4 Improved
scale)

By Day 3, airway clearance outcomes improved from “poor” to “moderate improvement,”
indicated by normalized respiratory rate, more effective coughing, and reduced respiratory
distress.

DISCUSSION

A. Effectiveness of the Propeller Blowing Technique

Pneumonia causes hypersecretion and air trapping, leading to tachypnea and increased use of
accessory muscles. The propeller blowing technique, a modification of pursed-lips breathing,
physiologically works by prolonging the expiratory phase. This maintains positive end-
expiratory pressure (PEEP), prevents alveolar collapse, and facilitates secretion mobilization
from peripheral to central airways [9].

The decrease in respiratory rate (from 42 to 30 breaths/min) and reduction in rhonchi align with
prior studies indicating that pinwheel or balloon-blowing exercises significantly improve
oxygenation and reduce clinical severity in children with pneumonia [6], [7]. The play-based
nature of the technique enhances cooperation and engagement in pediatric patients, which is
often challenging in conventional breathing exercises.

B. Management of Comorbidities

The patient’s complex condition ineffective airway clearance, decreased cardiac output, and
severe malnutrition required integrated care.

e Respiratory Cardiac Interaction: Improved airway clearance reduced hypoxia and
respiratory effort, thereby lowering cardiac workload and indirectly supporting improved
cardiac output (BP improvement from 87/66 mmHg, reduced congestion).

e Nutritional Support: Severe malnutrition weakened respiratory muscles, prolonging
recovery. Nutritional collaboration ensured adequate caloric and protein intake, supporting
respiratory muscle strength and infection recovery.

Improved airway clearance reduced hypoxia and respiratory effort, thereby lowering cardiac
workload and indirectly supporting improved cardiac output. Stabilization of blood pressure
and reduced congestion indicate that as ventilation improves through the PEEP-like effects of
the propeller technique, pulmonary vascular resistance decreases [10], [12]. This is consistent
with findings that oxygenation stability is a primary predictor of heart rate normalization in
pediatric pneumonia [14].

Severe malnutrition weakened respiratory muscles, particularly the diaphragm, prolonging
recovery and impairing the ability to clear secretions effectively [11], [15]. In cases of co-
occurring wasting and infection, high-protein nutritional support is critical to prevent
respiratory failure and support the metabolic demands of breathing during the healing process
[13]. Nutritional collaboration ensured adequate caloric intake, supporting muscle strength and
overall infection recovery.
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CONCLUSION

Comprehensive nursing care effectively resolved the main problem of ineffective airway
clearance in an 11-year-old child with severe pneumonia, rheumatic heart disease, and severe
malnutrition. The propeller blowing technique proved effective in facilitating secretion removal
and improving respiratory patterns, evidenced by an improved clinical score, a 12-breath
reduction in respiratory rate, and reduced respiratory distress. Holistic nursing management
that integrates respiratory, cardiac, and nutritional care is essential to achieve optimal clinical
outcomes in complex pediatric cases.
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