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ABSTRACT 

Pneumonia is a leading cause of morbidity and mortality in children, often accompanied by impaired gas 

exchange, decreased oxygen saturation, and increased respiratory rate. Non-pharmacological interventions such 

as body positioning have the potential to improve pulmonary ventilation-perfusion and enhance a child's 

respiratory status. This study analyzed the effectiveness of the right lateral position compared to the semi-Fowler 

position on oxygen saturation and respiratory rate in children with pneumonia. This research method used a 

quasi-experimental pretest-posttest design with a control group design. The sample consisted of 30 children aged 

1 month to 5 years with pneumonia selected using purposive sampling, consisting of 15 respondents in the 

intervention group who received the right lateral position and 15 respondents in the control group who received 

the semi-Fowler position. Oxygen saturation and respiratory rate were measured before and after the intervention 

using a standardized observation sheet. Data were analyzed using a paired t-test and an independent t-test with a 

significance level of 95% (α = 0.05). The baseline characteristics of respondents in both groups were 

homogeneous (p>0.05). In the right lateral group, oxygen saturation increased from 91.2±4.9% to 95.8±3.5% 

(Δ=4.6; p=0.001), while the respiratory rate decreased from 43.3±4.7 to 36.2±3.0 beats/minute (Δ=7.1; p=0.001). 

In the semi-Fowler group, oxygen saturation increased from 90.6±6.7% to 94.4±4.6% (Δ=3.8; p=0.001), and the 

respiratory rate decreased from 43.1±6.5 to 37.1±4.5 beats/minute (Δ=5.9; p=0.001). Changes in oxygen 

saturation (p=0.032) and respiratory rate (p=0.018) were significantly different between groups. The effect size 

showed a superior right lateral position on oxygen saturation (d=0.32) and respiratory rate (d=0.38). Conclusion: 

The right lateral position is more effective than the semi-Fowler's position in increasing oxygen saturation and 

decreasing respiratory rate in children with pneumonia.  
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INTRODUCTION 

Pneumonia is a leading cause of morbidity and mortality in children worldwide, particularly in 

developing countries. This condition occurs due to inflammation of the lung parenchyma, which 

inhibits gas exchange and leads to impaired oxygenation (Agustina et al., 2021)  ;  Alan & 

Khorshid, 2021;  Hilpriska Danal et al., 2021). Globally, pneumonia remains the leading cause of 

death in children under five years of age, despite the many promotive and preventive interventions 

that have been carried out (Nishant et al., 2024).  

 

In Indonesia, pneumonia remains a serious health problem. In 2024, the incidence of pneumonia in 

toddlers increased again to 52.7%. The provinces with the highest incidence of pneumonia in 

toddlers were Yogyakarta Special Region (149.2%), South Papua (111.8%), and Jakarta 

(108.6%).(Ministry of Health of the Republic of Indonesia., 2024).The high burden of this disease 
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has resulted in an increase in hospital admissions, including Harapan Kita Hospital as a national 

referral center. 
 

The main problem in pneumonia is impaired gas exchange which is characterized by a decrease in 

oxygen saturation (SpO₂) and an increase in respiratory rate (Alan & Khorshid, 2021;Hilpriska 

Danal et al., 2021;Nishant et al., 2024)Untreated hypoxemia can worsen a child's condition and 

increase the risk of complications. Therefore, various non-pharmacological interventions, including 

changes in body position, are an important part of caring for children with respiratory disorders 

(Agustina Novita, 2020) 

 

Body position plays a crucial role in improving pulmonary ventilation and perfusion. Research 

shows that positional interventions are effective in aiding secretion drainage and improving lung 

expansion (Alan & Khorshid, 2021)In children with respiratory disorders, the correct position greatly 

influences respiratory function and oxygenation quality (Agustina & Nurhaeni, 2020).  One position 

that has been proven effective is the right lateral position. Research results by  Agustina et al., 

(2021) showed that the right lateral position significantly increased oxygen saturation in children 

under five years of age with pneumonia. This finding was confirmed by research (Hilpriska Danal 

et al., (2021) which states that the lateral position increases alveolar ventilation and decreases the 

respiratory rate. Research Alan & Khorshid, (2021) also stated that the lateral position has an 

impact on the stability of vital signs. 

 

The effectiveness of the right lateral position is explained by physiological mechanisms. In this 

position, the anatomically larger right lung becomes more dominant in ventilation, thus optimizing 

gas exchange.  (Agustina Novita, 2020; Nishant et al., 2024). In addition, perfusion distribution is 

better on the lower side of the body due to the influence of gravity, thus supporting increased 

oxygenation (Hilpriska Danal et al., 2021) Literature study by (Agustina Novita, 2020) also 

confirmed that body positioning is a simple yet effective intervention in improving the respiratory 

status of children with pneumonia. They concluded that lateral positioning can reduce pressure on 

thoracic structures and improve secretion mobilization. Furthermore, the study (Nishant et al., 

2024). In pediatric patients on mechanical ventilation, there has also been improvement in 

oxygenation through modification of the lateral position. 

 

The role of nurses is crucial in implementing positional interventions, as they serve as direct 

caregivers and primary clinical decision-makers. Implementing the right lateral position is part of a 

basic nursing intervention focused on optimizing respiratory function (Agustina Novita, 2020; 

Agustina et al., 2021; Danal et al., 2021; Nishant et al., 2024). Evidence shows that nurses' 

competence in position management has a direct impact on children's clinical outcomes (Alan & 

Khorshid, 2021). Based on a preliminary study conducted in the Gambir Ward of Harapan Kita 

Hospital, data obtained from 40 children treated with pneumonia in the Gambir Ward over the past 

six months, it was found that most children with pneumonia had oxygen saturation below normal 

(92–94%) and an increased respiratory rate. Observations also indicated that the implementation of 

positioning interventions was not optimal and not based on the latest evidence.  (Agustina et al., 

2021; Hilpriska Danal et al., 2021). This reinforces the urgency of research into the effectiveness of 

the right lateral position in improving oxygenation in the space. The aim of the study is to analyze 

the effectiveness of the right lateral position in increasing oxygen saturation and decreasing 

respiratory rate in children with pneumonia. 

 

METHOD 

The design used in this study was a quasi-experimental pre-posttest with control group design. The 

research sample was determined using the techniquepurposive samplingThe sample size is 

calculated using the formulacomparison of two means with a significance level (α) of 0.05 and a 

test power of 80%, totaling 30 respondents consisting of 15 respondents in the intervention 
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groupwho gets the right lateral positionand 15 respondents in the control group who receivedsemi-

Fowler position. The inclusion criteria for research subjects were 1. Children aged 1 month to 5 

years treated with pneumonia, receiving nasal oxygen therapy of at least 1 liter/minute, stable 

hemodynamic conditions, and no contraindications to position changes.   The instruments used were 

Standard Operating Procedures and observation sheets.This research has received an ethical 

approval letter from the Research Ethics Committee of Hesti Wira Sriwijaya Health College 

Number: 004254/KEP STIKES HESTI WIRA SRIWIJAYA/2025 dated January 5, 2025.Data were 

analyzed using statistical software. Normality was tested using the Shapiro-Wilk test, while 

homogeneity of variance between groups was evaluated using Levene's test. Comparisons between 

pre- and post-intervention groups were analyzed using a paired t-test. Differences in oxygen 

saturation and respiratory rate changes between groups were analyzed using an independent t-test. 

All tests were performed at a 95% significance level (α = 0.05).. 

 

RESULT 

Table 1.  

Characteristics of Respondents of Children with Pneumonia Kita (n = 30) 
Characteristics Right Lateral 

(n=15) 

Semi-Fowler 

(n=15) 

p-value 

Age (months) 32.4 ± 10.6 34.1 ± 11.2 0.665 

Gender 
  

0.708 

Man 9 (60.0%) 10 (66.7%) 
 

Woman 6 (40.0%) 5 (33.3%) 
 

    

Nutritional status 
  

0.122 

Good Nutrition 0 (0%) 5 (33.3%) 
 

Malnutrition 12 (80.0%) 7 (46.7%) 
 

Malnutrition 3 (20.0%) 3 (20.0%) 
 

Severity Level 
  

- 

Pneumonia 15 (100%) 15 (100%) 
 

Severe Pneumonia 0 (0%) 0 (0%) 
 

Table 1 shows that the average age of respondents in the right lateral position group was 32.4 ± 10.6 

months, while in the semi-Fowler group it was 34.1 ± 11.2 months. The statistical test results 

showed no significant difference between the two groups (p = 0.665). Based on gender, the majority 

of respondents were male, namely 60.0% in the right lateral group and 66.7% in the semi-Fowler 

group. The most common nutritional status in both groups was malnutrition, namely 80.0% in the 

right lateral group and 46.7% in the semi-Fowler group. All respondents in both groups were 

diagnosed with pneumonia without being categorized as severe pneumonia. There were no 

significant differences in the initial characteristics of the respondents, so the two groups were 

considered homogeneous and worthy of further comparison. In the intervention group, the majority 

of respondents had poor nutritional status (80.0%), while in the control group, the majority also had 

poor nutritional status (46.7%). All respondents in both groups were in the pneumonia category 

(100%). Overall, the analysis showed that the baseline characteristics of respondents in the 

intervention and control groups were relatively homogeneous before the intervention. 

 

Table 2. Effect size analysis shows that both interventions had a significant impact on improving the 

respiratory status of children with pneumonia. In the right lateral position group, the increase in 

oxygen saturation showed a large effect size (Cohen's d = 1.61), while the decrease in respiratory 

rate showed a very large effect size (Cohen's d = 1.99). In the semi-Fowler's group, the increase in 

oxygen saturation and the decrease in respiratory rate also showed large effect sizes with Cohen's d 

values of 1.80 and 2.17, respectively. Although both interventions had strong effects in improving 

respiratory parameters, comparative analysis of changes between groups showed that the right 

lateral position provided additional benefits compared to the semi-Fowler's position, with small to 

moderate effect sizes for increased oxygen saturation (d = 0.32) and decreased respiratory rate (d = 
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0.38). These findings suggest that the right lateral position has clinical advantages in improving 

oxygenation and decreasing the work of breathing in children with pneumonia. 

Table 2.  

Effectiveness of Right Lateral Position on Oxygen Saturation and Respiratory Rate (including 

Cohen's d) 
Variables Group Before 

Intervention 

Mean ± SD 

After 

Intervention 

Mean ± SD 

Δ 

Mean 

p-

value 

Cohen's d 

Oxygen Saturation 

(%) 

Right Lateral 

(n=15) 

91.2 ± 4.9 95.8 ± 3.5 +4.6 0.001 1.61 

 
Semi-Fowler (n=15) 90.6 ± 6.7 94.4 ± 4.6 +3.8 0.001 1.80  
Comparison of 

changes between 

groups 

   
0.032 0.32 

Respiratory Rate 

(breaths/minute) 

Right Lateral 

(n=15) 

43.3 ± 4.7 36.2 ± 3.0 -7.1 0.001 1.99 

 
Semi-Fowler (n=15) 43.1 ± 6.5 37.1 ± 4.5 -5.9 0.001 2.17  
Comparison of 

changes between 

groups 

   
0.018 0.38 

 

DISCUSSION 

The results showed that the right lateral position increased oxygen saturation from 91.2±4.9% to 

95.8±3.5%, with a mean increase of 4.6% (p=0.001). Meanwhile, the semi-Fowler group 

experienced an increase of 3.8%. These results indicate that the right lateral position provides 

greater oxygenation improvements than the semi-Fowler position. This is in line with research by 

Agustina et al. (2021), which found that providing the right lateral position to toddlers with 

pneumonia significantly increased oxygen saturation and decreased respiratory rate after 

intervention. Alan and Khorshid (2021) through a systematic review reported that various body 

position modifications, including the lateral position, contribute to improved oxygenation and vital 

sign stability in patients with respiratory disorders. Nishant et al. (2024) in a systematic review 

showed that the lateral position has a positive effect on oxygenation by improving ventilation 

distribution and pulmonary perfusion. These findings are supported by Bhandari et al. (2022) 

concluded that changes in body position can improve lung mechanics, improve alveolar ventilation, 

and increase gas exchange efficiency. Furthermore, Alghamdi et al. (2023) reported that positioning 

interventions in children with respiratory disorders were associated with increased oxygen 

saturation and decreased respiratory distress. According to the researchers, the increase in oxygen 

saturation in the right lateral group occurred because this position optimized the pulmonary 

ventilation-perfusion balance, resulting in more effective oxygen diffusion into the alveolar 

capillaries. This condition allows for increased systemic oxygenation, as reflected in increased 

oxygen saturation values after the intervention. 

 

The increase in oxygen saturation in the right lateral group can be explained by the physiological 

mechanisms of pulmonary ventilation-perfusion. In the right lateral position, the right lung is on the 

dependent side and therefore receives greater pulmonary blood flow due to the influence of gravity. 

Given that the right lung has a larger volume and surface area than the left lung, the distribution of 

ventilation and perfusion is more optimal. This finding is supported by Bhandari et al. (2022) who 

reported that changes in body position can improve lung mechanics and gas exchange efficiency by 

improving the distribution of alveolar ventilation. Furthermore, Nishant et al. (2024) in a systematic 

review found that the lateral position contributes to improved oxygenation by improving the 

ventilation-perfusion balance in patients with respiratory disorders. Similar results were reported by 

Ogilvie et al. (2021) who showed that changes in body position affect the distribution of pulmonary 

blood flow and improve ventilation-perfusion matching, resulting in better tissue oxygenation. 

Furthermore, Kallet (2022) explained that the lateral position can increase alveolar recruitment in 
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functional lung areas and reduce ventilation-perfusion mismatch, while Beitler et al. (2023) reported 

that positioning strategies play a crucial role in improving respiratory function by optimizing air 

distribution and lung perfusion. According to the researchers, this mechanism is particularly 

relevant in children with pneumonia, as inflammation and accumulation of secretions often cause 

impaired ventilation in some alveoli. By maximizing the function of healthy lung areas, the right 

lateral position helps increase the efficiency of gas exchange, thus improving systemic oxygenation. 

 

This study showed that the respiratory rate in the right lateral group decreased from 43.3±4.7 

breaths/minute to 36.2±3.0 breaths/minute, with an average decrease of 7.1 breaths/minute 

(p=0.001). This decrease was greater than the decrease in the semi-Fowler group, which 

experienced a decrease of 5.9 breaths/minute. These findings indicate that the right lateral position 

not only improves oxygenation but also reduces the work of breathing in children with pneumonia. 

These results are consistent with Agustina et al. (2021) who reported a significant decrease in 

respiratory frequency in toddlers with pneumonia after being placed in the right lateral position. 

Herbert et al. (2020) found that a decrease in respiratory rate is an early indicator of improved 

respiratory function in children with acute respiratory distress. Furthermore, Alan and Khorshid 

(2021) through a systematic review showed that body position interventions can improve breathing 

patterns and stabilize physiological parameters in patients with respiratory disorders. These findings 

are supported by Kheir et al. (2022) reported that changes in body position can improve lung 

mechanics and reduce the workload of breathing, while Kwon et al. (2023) in a meta-analysis in 

pediatric patients found that positional interventions were associated with decreased respiratory rate 

and improved respiratory status. According to the researchers, the decreased respiratory rate in the 

right lateral group occurred because improved ventilation-perfusion and increased tissue 

oxygenation reduced the need for physiological compensation in the form of tachypnea. This 

condition causes the respiratory muscles to work less hard, resulting in decreased respiratory rate 

and better clinical signs of improvement in children. 

 

The decrease in respiratory rate found in this study indicates a reduced respiratory muscle workload 

in children with pneumonia. In pneumonia, alveolar inflammation, secretion accumulation, and 

impaired gas exchange lead to increased respiratory effort characterized by tachypnea. After being 

placed in the right lateral position, the respiratory rate decreased significantly, indicating improved 

respiratory function. This finding is supported by Bhandari et al. (2022), who reported that changes 

in body position can improve lung mechanics and ventilation efficiency, thereby reducing the need 

for respiratory muscle work. Furthermore, Herbert et al. (2020) found that a decrease in respiratory 

rate is an important indicator of clinical improvement in children with acute respiratory distress. 

The results of a systematic review by Nishant et al. (2024) also showed that the lateral position 

contributes to increased functional residual lung capacity and optimized alveolar ventilation. 

Similar findings were reported by Kheir et al. (2022), who stated that positioning interventions can 

reduce airway resistance and increase lung expansion, while Beitler et al. (2023) explained that 

positioning strategies can improve ventilation distribution, thereby reducing the need for respiratory 

compensation. According to researchers, increased alveolar ventilation after right lateral positioning 

results in better tissue oxygenation and reduced energy requirements for breathing. This reduces the 

workload on the respiratory muscles, resulting in a lower respiratory rate and a more comfortable 

appearance for the child during treatment. 

 

Statistical analysis showed that the increase in oxygen saturation in the right lateral group was 

significantly different compared to the semi-Fowler group (p=0.032). These results indicate that 

although both positions provide benefits, the right lateral position has a better effect on the 

oxygenation status of children with pneumonia. This finding is consistent with research by Agustina 

et al. (2021) which found that the right lateral position is more effective than the standard position 
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in increasing oxygen saturation. Similar results were also reported by Nishant et al. (2024) and 

Bhandari et al. (2022). The researchers argue that the superiority of the right lateral position is 

related to the anatomical characteristics of the right lung, which has three lobes and a larger lung 

volume than the left lung, thus potentially optimizing ventilation and perfusion. 

 

Statistical analysis showed that the increase in oxygen saturation in the right lateral group was 

significantly different compared to the semi-Fowler group (p=0.032). These results indicate that 

although both positions provide benefits for oxygenation, the right lateral position produces a better 

effect in children with pneumonia. This finding is in line with Agustina et al. (2021) who found that 

the right lateral position is more effective than the standard position in increasing oxygen saturation 

and improving respiratory status in toddlers with pneumonia. Similar results were reported by 

Nishant et al. (2024) who, in their systematic review, concluded that the lateral position provides 

benefits in improving oxygenation by optimizing pulmonary ventilation-perfusion. In addition, 

Bhandari et al. (2022) reported that the lateral position can improve alveolar ventilation distribution 

and gas exchange efficiency compared to several other conventional positions. These findings are 

supported by Alghamdi et al. (2023) showed that positioning interventions were associated with 

increased oxygen saturation and decreased signs of respiratory distress in pediatric patients, and 

Kallet (2022) explained that the lateral position can improve alveolar recruitment and reduce areas 

of the lung experiencing hypoventilation. According to researchers, the advantages of the right 

lateral position are related to the anatomical characteristics of the right lung, which has three lobes, 

a larger volume, and a larger surface area than the left lung. This condition allows for a more 

optimal distribution of ventilation and perfusion, thereby increasing the efficiency of gas exchange 

and resulting in a greater increase in oxygen saturation compared to the semi-Fowler position. 

 

The difference in effectiveness between groups was also seen in respiratory rate, which showed a 

significant difference (p=0.018). These results indicate that the right lateral position is more 

effective in reducing the work of breathing than the semi-Fowler's position in children with 

pneumonia. These findings align with those of Alan and Khorshid (2021), who in their systematic 

review reported that proper body positioning can improve respiratory function, increase 

oxygenation, and decrease respiratory rate in patients with lung disorders. Furthermore, Herbert et 

al. (2020) found that a decrease in respiratory rate is one of the main clinical indicators reflecting 

improved respiratory conditions and reduced respiratory distress in children. These results are 

supported by Bhandari et al. (2022), who showed that changes in body position can improve lung 

mechanics, increase alveolar expansion, and reduce the need for respiratory compensation. Similar 

findings were also reported by Kwon et al. (2023), who found that positioning interventions in 

pediatric patients were associated with reduced respiratory rate and increased respiratory stability, 

and Kheir et al. (2022) explained that optimizing body position can reduce the workload of 

breathing by improving alveolar ventilation and pulmonary air distribution. According to 

researchers, when oxygenation improves due to optimized pulmonary ventilation-perfusion, 

chemoreceptor stimulation of hypoxia is reduced, so the respiratory center no longer triggers an 

excessive increase in respiratory rate. This condition causes a decreased respiratory rate, reduced 

respiratory muscle workload, and a more stable child's respiratory status during treatment. 

 

The effect size values in this study indicate that both interventions significantly improved the 

respiratory status of children with pneumonia. In the right lateral position group, the effect size 

increased oxygen saturation by 1.61 and decreased respiratory rate by 1.99, indicating a very strong 

intervention impact. According to Cohen (1988), an effect size above 0.80 is considered large, while 

Sullivan and Feinn (2021) emphasized that effect size provides more meaningful information than 

the p-value alone because it reflects the magnitude of an intervention's clinical benefit. This opinion 
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is supported by Serdar et al. (2021), who stated that reporting effect size is important for assessing 

the clinical relevance of research results and supporting evidence-based decision-making. 

Furthermore, Lakens (2022) explained that effect size helps researchers and practitioners 

understand the practical significance of an intervention beyond statistical significance. The results 

of this study indicate that the benefits of the right lateral position are not only statistically 

significant but also have a substantial clinical impact on improving oxygenation and reducing the 

work of breathing in children with pneumonia. According to the researchers, the large effect size 

value obtained indicates that the right lateral position has the potential to be an effective non-

pharmacological nursing intervention and is worthy of being integrated into evidence-based clinical 

practice to improve respiratory outcomes in pediatric patients with pneumonia. 

 

The findings of this study have important implications for pediatric nursing practice, particularly in 

the management of pneumonia patients experiencing oxygenation impairment. The right lateral 

position is a simple, safe, non-invasive, easy-to-implement, and low-cost intervention, making it 

suitable for various levels of healthcare. This intervention can be performed concurrently with 

oxygen therapy and pharmacological therapy without disrupting existing medical management. 

These findings align with Agustina et al. (2021) who reported that the right lateral position 

effectively increased oxygen saturation and decreased respiratory rate in toddlers with pneumonia. 

These results are reinforced by Nishant et al. (2024) who concluded that positioning intervention is 

a supportive strategy that contributes to improved oxygenation through optimizing pulmonary 

ventilation-perfusion. Furthermore, Bhandari et al. (2022) demonstrated that body positioning can 

improve lung mechanics and gas exchange efficiency, while Alghamdi et al. (2023) and Kwon et al. 

(2023) reported that positioning interventions in pediatric patients were associated with improved 

respiratory parameters and increased patient comfort. Based on the research results and the support 

of scientific evidence, the researchers are of the opinion that the right lateral position is worthy of 

being recommended as part of routine nursing interventions in children with pneumonia to support 

the improvement of respiratory status, improve the quality of nursing care, and potentially 

accelerate the patient's recovery process. 

 

CONCLUSION 

The right lateral position was proven to be more effective than the semi-Fowler's position in 

increasing oxygen saturation and decreasing respiratory rate in children aged 1 month to 5 years 

with pneumonia. This intervention resulted in a greater increase in oxygen saturation and a decrease 

in respiratory rate, with a statistically significant difference compared to the control group. These 

findings indicate that the right lateral position can optimize pulmonary ventilation-perfusion, 

increase gas exchange efficiency, and reduce the work of breathing in children with pneumonia. The 

large effect size obtained further confirms that the benefits of this intervention are not only 

statistically significant but also have strong clinical relevance in supporting the improvement of 

patient respiratory status. As a simple, safe, easy-to-implement, and low-cost non-pharmacological 

nursing intervention, the right lateral position has the potential to be integrated into evidence-based 

nursing practice to improve the quality of care and clinical outcomes in children with pneumonia.  
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