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ABSTRACT 

Respiratory Distress Syndrome (RDS) is one of the main causes of neonatal morbidity and mortality, especially 

in premature infants. Interventional approaches such as Continuous Positive Airway Pressure (CPAP) with the 

knee-chest position are considered effective for improving oxygen saturation. However, research on the effect of 

this position on infants with RDS in Indonesia is still limited. This study aims to describe oxygen saturation in 

infants with respiratory distress syndrome (RDS) who use CPAP with the knee-chest position at Pariaman 

Regional Hospital. This study is a quantitative study with a cross-sectional design. The population consisted of 

all infants with RDS who used CPAP in the NICU room at Pariaman Hospital. A total of 15 infants were 

selected as samples using purposive sampling technique. Data collection was done with a questionnaire to record 

respondent characteristics (gender, gestational age, birth weight, type of delivery) and an observation sheet to 

measure oxygen saturation. Data analysis was performed using statistical software with descriptive tests, 

including frequency distributions and percentages. The majority of infants (66.7%) were male, with a gestational 

age of 34-37 weeks (80%), birth weight of 1500-2499 grams (66.7%), and delivered by caesarean section 

(66.7%). Oxygen saturation increased significantly after knee-chest positioning, from a mean of 94.40% before 

intervention on the first day to 98.73% after intervention on the third day. Statistical analysis showed that the 

change in oxygen saturation value was statistically significant (p<0.05). The knee-chest position effectively 

improves oxygen saturation in infants with RDS using CPAP. This intervention can be recommended as part of 

the neonatal nursing care protocol to improve oxygenation quality and support infant recovery. 
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INTRODUCTION 

Respiratory Distress Syndrome (RDS) is a major cause of global neonatal morbidity and 

mortality, especially in preterm infants, with the highest prevalence in Africa, Asia and the 

Middle East (Owuor et al., 2023). The WHO lists RDS as the main reason for infant 

admission to the NICU, with the global neonatal mortality rate reaching 6,400 per day. RDS 

accounts for 24.9-62.96% of NICU admissions and 31.3% of neonatal deaths, especially in 

low-middle income countries such as Indonesia (Basnet et al., 2022). In Indonesia, RDS 

accounts for 18.67% of neonatal deaths, with a high burden in West Sumatra due to the 

prevalence of prematurity and low birth weight (Marinonio et al., 2022). RSUD Pariaman 

reported RDS as the most common case in the NICU, requiring serious attention from 

healthcare workers (RSUD Pariaman, 2022). 

Respiratory Distress Syndrome (RDS) is caused by inadequate surfactant production or 

inactivation in immature lungs, making it insufficient for the respiratory process (Yadav et al., 

2024). Surfactant plays a role in preventing alveolar collapse and maintaining lung expansion 

during expiration. Clinically, RDS in neonates is characterized by tachypnea, nasal flaring, 

intercostal and subcostal retractions, and expiratory grunting in the first hours of life. Other 

symptoms include hypoxemia, hypercarbia, and respiratory or mixed acidosis (Khawar & 

 Indonesian Journal of Global Health Research 
Volume 6 Number S6, December 2024 

e-ISSN 2715-1972;   p-ISSN 2714-9749 

http://jurnal.globalhealthsciencegroup.com/index.php/IJGHR  

mailto:yulastri.arif@gmail.com
https://doi.org/10.37287/ijghr.v6iS6.5025
http://jurnal.globalhealthsciencegroup.com/index.php/IJGHR


Indonesian Journal of  Global Health Research, Vol 6 No S6, December 2024 

 

702 

Marwaha, 2023). The National Children's Hospital notes risk factors for RDS include a 

history of respiratory distress in siblings, multiple births, caesarean section, mothers with 

diabetes, infection, and hypothermia (Dyer, 2019). Respiratory Distress Syndrome (RDS) can 

cause respiratory arrest, increasing morbidity and mortality in neonates (Bacha et al., 2022). 

Respiratory distress in RDS can trigger hypoxia and ischemia, potentially damaging the brain 

or causing death. This hypoxia promotes anaerobic metabolism, producing lactic acid that 

worsens the neonate's condition through acidosis and decreased blood flow to the brain 

(Mota-Rojas et al., 2022;Hendry et al., 2022). 

Management of RDS includes early positive pressure ventilation, supplemental oxygen, 

surfactant therapy and supportive care such as temperature control, nutrition and hydration. 

This modern approach improves survival and reduces complications such as air leaks and 

bronchopulmonary dysplasia, with surfactant administration and mechanical ventilation skills 

being essential (Martin & Tehrani, 2024). The respiratory distress of neonates with RDS 

requires monitoring of oxygen saturation, which normally increases from 60%-65% in the 

first minute to 90%-95% by the 15th minute. CPAP helps meet oxygenation needs by 

providing constant positive pressure, maintaining 90%-95% saturation (Shaon Mitra & Arnab 

Mondal, 2023). CPAP effectively reduces breathing difficulties, oxygen dependency, and 

lung collapse. Its effectiveness is supported by adjusting the infant's sleeping position to 

support symmetrical development (Shah et al., 2022).Positioning changes are part of 

developmental care, which is developmental care in neonates that emphasizes the importance 

of positioning (Yang et al., 2023). The goals of developmental care include reducing energy 

expenditure, decreasing respiratory frequency, increasing oxygen saturation, and the ability of 

neonates to adapt, grow, and develop according to their stages. Positioning helps reduce 

circulatory dams, affecting vena cava pressure, blood pressure, and hemodynamic status, with 

the aim of increasing oxygen delivery in the body (Agustina & Nurhaeni, 2020). 

The knee chest position is a position where the patient kneels with the chest lowered to touch 

the bed while the buttocks are lifted into the air. This position can increase oxygen saturation 

in infants by increasing systemic vascular resistance through bending of the femoral artery, 

thereby reducing right to left shunts and increasing blood flow to the lungs (Mahrous & 

Aboelmagd, 2022b). This position is expected to increase blood flow to the lungs and 

overcome hypoxemia in infants with respiratory distress (Sara et al., 2022). Research of 

Poernamasari, (2017) showed that the knee-chest position, which was adopted from the 

squatting position in TOF patients with hypoxic spells, could increase oxygen saturation by 

5% (from 79% to 84%) compared to the supine position, within 15-20 minutes. Mahrous & 

Aboelmagd, (2022) also found that the knee-chest position in premature infants with 

respiratory distress significantly increased oxygen saturation, decreased heart rate, and 

improved respiratory rate. This study aims to determine the description of oxygen saturation 

in infants with respiratory distress syndrome (RDS) attached to CPAP with knee chest 

position at Pariman Hospital. 

 

METHOD 

This study is a quantitative study with a cross-sectional design that aims to determine the 

description of oxygen saturation in infants with respiratory distress syndrome (RDS) who use 

CPAP in the knee-chest position at Pariaman Hospital in September 2024. The study 

population consisted of all infants with respiratory distress syndrome who used CPAP in the 

NICU room at Pariaman Hospital. A total of 15 infants were sampled, which were selected 

using purposive sampling technique. Prior to data collection, permission and consent were 

obtained from the respondent or responsible party.Data collection was conducted using a 

questionnaire to record respondent characteristics, including gender, gestational age, birth 
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weight, and type of delivery. In addition, an observation sheet was used to measure oxygen 

saturation. The observation instruments Quesionare Questionnaire on Oxygen Saturation 

tested for validity and reliability with Cronbach's Alpha of 0.937, with the results indicating 

that they were valid and reliable. Ethical approval for this study was obtained from the Ethics 

Committee of the Faculty of Nursing, Andalas University 

(No.382a.laiketik/KEPKFKEPUNAND). Data analysis was conducted using statistical 

software, including descriptive analysis to display frequency distribution and percentages. 

 

RESULT 

Table 1.  

Frequency Distribution of Respondents' Characteristics based on Gender, gestational age, 

birth weight, and type of delivery  (n=15) 

Table 1 illustrates the frequency distribution of respondent characteristics of 15 infants 

admitted to the NICU of Pariaman Hospital based on gender, gestational age, birth weight, 

and type of delivery. The majority of respondents were male babies, as many as 10 people 

(66.7%), while female babies only amounted to 5 people (33.3%). Most babies were born at 

34 to less than 37 weeks gestation (80%), while the rest were born at 32 to less than 34 weeks 

gestation (20%). In terms of birth weight, most babies weighed between 1500 to 2499 grams 

(66.7%), followed by babies weighing 2500 to 3000 grams (20%), and a small number of 

babies had a very low weight of between 1000 to 1500 grams (13.3%).In terms of type of 

delivery, the majority of babies were delivered via a sectio cesaria procedure (66.7%), while 

the rest were delivered vaginally (33.3%). These data provide insight into the demographic 

and clinical characteristics of infants admitted to the NICU, showing a predominance of cases 

of prematurity, low birth weight, and the need for intensive care interventions. 

Table 2.  

Mean value of oxygen saturation (SPO2) before and after being given the Knee chest position 

(n=15) 

This table presents the mean oxygen saturation (SpO2) values of 15 infants before and after 

being given the knee-chest position for three consecutive days. This data includes the mean, 

range of minimum and maximum values, and standard deviation (SD) of the measurements on 

each day. On the first day, the mean oxygen saturation before the intervention (Pre-Test 1) 

was 94.40 with a range of 93 to 96 and an SD of 0.986. After the intervention (Post-Test 1), 

Characteristic f % 

Sex 

Male 10 66,7 

Female 5 33,3 

 Gestational Age 

32 - < 34 Weeks 3 20,0 

34 - <37 Weeks 12 80 

Birth Weight 

2500-3000 grams 3 20,0 

1500-2499 grams 10 66,7 

1000-1500 grams 2 13,3 

Type of Delivery 

Sectio cesaria 10 66,7 

Vaginal 5 33,3 

Oxygen saturation 
f (15) 

Mean Min-Max SD 

Day one Pre-Test 1 94,40 93 – 96 0,986 

 Post-Test 1 95,67 94 – 98 1,175 

Second day Pre-Test 2 95,93 94 – 98 1,033 

 Post-Test 2 97,73 96-100 1,163 

Third day Pre-Test 3 97,27 96 – 99 0,884 

 Post-Test 3 98,73 97-100 1,033 
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there was an increase in mean oxygen saturation to 95.67 with a range of values from 94 to 98 

and an SD of 1.175. On the second day, the mean oxygen saturation before the intervention 

(Pre-Test 2) increased to 95.93 with a value range of 94 to 98 and an SD of 1.033. After the 

intervention (Post-Test 2), the mean increased more significantly to 97.73 with a value range 

of 96 to 100 and an SD of 1.163. On the third day, the mean oxygen saturation before the 

intervention (Pre-Test 3) showed a further increase, which was 97.27 with a value range of 96 

to 99 and an SD of 0.884. After the intervention (Post-Test 3), the mean oxygen saturation 

reached 98.73 with a value range of 97 to 100 and an SD of 1.033. This data shows a gradual 

increase in oxygen saturation values each day, both before and after being given the knee-

chest position, with a greater increase occurring after the intervention. This indicates that the 

knee-chest position has a positive effect on improving infant oxygen saturation. 

 

DISCUSSION 

Respondent Characteristics 

The results showed that the majority of respondents were male infants (66.7%), with a 

dominant birth weight distribution between 1500-2499 grams (66.7%). Most babies were born 

at 34 to less than 37 weeks gestation (80%), which indicates a group of premature babies with 

a high risk of respiratory distress, including respiratory distress syndrome (RDS). This is 

consistent with the literature which states that prematurity and low birth weight are major risk 

factors for RDS due to immaturity of the surfactant system and lung function (Khawar & 

Marwaha, 2023).The relationship between infant gender and oxygen saturation in infants with 

respiratory distress syndrome (RDS), particularly those positioned in the knee-chest position 

while using CPAP, reveals significant insights. Research shows that male infants are at a 

higher risk of developing RDS compared to females, which may affect their oxygen saturation 

levels during treatment. The following section outlines these findings. Males have a 1.87 

times higher risk of developing neonatal respiratory distress syndrome (NRDS) compared to 

females, as indicated in a study involving 452 infants(Fang et al., 2024). This increased risk is 

associated with physiological differences that can affect respiratory adaptation and 

oxygenation. Proper positioning, such as the knee-chest position, can improve oxygen 

saturation in preterm infants. However, specific studies on this position in relation to gender 

differences are limited (Gulczyńska et al., 2019). 

 

The use of CPAP has been shown to improve oxygenation, but male infants may still exhibit 

lower arterial pH and higher carbon dioxide levels compared to females(Matteo et al., 2016). 

While male infants are more vulnerable to RDS and related complications, it is important to 

consider that proper positioning and supportive therapies such as CPAP may mitigate some of 

the risks. However, the intrinsic vulnerability of males remains a key factor in neonatal care 

outcomes (Kotecha, S. J., Lowe, J., & Kotecha, 2018) Most babies were delivered by sectio 

cesaria (66.7%). Delivery by this method is often performed in cases of preterm birth to 

reduce the risk of birth trauma, but it can increase the likelihood of the baby having impaired 

respiratory adaptation because it does not go through the process of lung compression during 

vaginal delivery  (Dyer, 2019). This finding is relevant to previous studies showing an 

association between delivery method and the incidence of neonatal respiratory distress. 

 

The relationship between cesarean section (CS) and respiratory adaptation disorders in infants 

is well documented, showing that CS can increase the risk of respiratory issues. This is 

especially evident in preterm and term infants, where the lack of labor during CS affects the 

clearance of lung fluid and respiratory function. The following section outlines the key 

findings from the literature. Infants born via CS have a significantly higher incidence of 

respiratory distress compared to those born vaginally, with rates of 24.6% versus 5.5%, 

respectively. Preterm infants are especially vulnerable, with 82% experiencing respiratory 
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morbidity after CS  (Offermann et al., 2015). Studies show that respiratory rate and tidal 

volume in infants born via CS are initially lower, indicating delayed adaptation (Finn et al., 

2018). The distribution of these respondent characteristics provides important insights into the 

population of infants admitted to the NICU of RSUD Pariaman, showing a predominance of 

prematurity, low birth weight and the need for intensive care interventions. These findings are 

consistent with the epidemiology of RDS in middle-income countries such as Indonesia, 

where the prevalence of prematurity and low birth weight rates are high (Basnet et al., 2022). 

Therefore, interventions such as knee-chest positioning that can support improved infant 

oxygen saturation are highly relevant in this context. 

 

Oxygen Saturation Overview 

The study showed that the knee chest position in the intervention group had a significant 

impact on improving oxygen saturation (SpO₂). Based on Table 5.2, the average SpO₂ in this 

group increased from 94.40 on the first day pre-test to 98.73 on the third day post-test. Each 

day of measurement showed a consistent increase, with an average difference of 1.27 on the 

first day, 1.80 on the second day, and 1.46 on the third day.Physiologically, the knee chest 

position provides benefits through increased tidal volume and alveolar recruitment, where 

previously inactive alveolar units become involved in the gas exchange process (Mahrous & 

Aboelmagd, 2022b). This position also helps to reduce airway resistance by widening the 

airways and maximizing the residual functional capacity of the lungs. The resulting 

improvement in ventilation-perfusion (V/Q) ratio increases oxygen uptake efficiency, which 

is particularly important in neonates with Respiratory Distress Syndrome (RDS) using 

Continuous Positive Airway Pressure (CPAP) (Campbell & Sapra, 2023). In addition, the 

knee chest position reduces diaphragm pressure against the lungs, which allows for better air 

distribution throughout the lungs. This improvement supports optimal physiological 

adaptation in neonates, so that oxygen saturation increases progressively (Mahrous & 

Aboelmagd, 2022 ; Gouna & Rakza, 2013). 

 

Statistical analysis showed that the change in SpO₂ values from pre-test to post-test was 

statistically significant, with a p value <0.05 based on the paired t-test. The small standard 

deviation (0.884-1.175) indicates the stability of the intervention effect in all respondents, 

despite variations in clinical conditions such as gestational age and birth weight. This study is 

in line with the findings by Mohamed Arafa Mohamed et al., (2020), which showed that 

positions that support lung expansion significantly improve gas exchange efficiency in 

neonates. In clinical practice, the knee chest position can be recommended as an effective 

nursing intervention to optimize oxygen saturation, especially in neonates with severe 

hypoxia. The advantage of the knee chest position lies in its ability to increase alveolar 

ventilation more effectively through pressure redistribution in the thoracic cavity. In addition, 

this position provides mechanical stimulation to the diaphragm, which plays a role in 

increasing spontaneous ventilation in neonates with respiratory distress. Research by  

Mahrous & Aboelmagd, (2022) also supports these findings by stating that positional therapy 

that supports an even distribution of ventilation can increase functional residual capacity and 

improve gas exchange in the lungs. 

 

The significant increase in oxygen saturation in the intervention group from day one to day 

three indicates the cumulative effect of knee chest positioning. The average oxygen saturation 

increased from 95.67% on day one to 98.73% on day three. This indicates that physiological 

adaptation of the lungs to the knee chest position takes time and provides greater benefits if 

applied consistently. This cumulative effect can be explained by the gradual improvement in 

ventilation-perfusion mismatch that occurs due to redistribution of air and blood flow in the 

lungs. Study of Bogdan et al., (2022) showed that consistent postural intervention can 
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improve ventilation patterns in neonates and increase oxygen saturation significantly. Thus, 

the knee chest position not only provides short-term benefits but also has the potential to 

accelerate the recovery of disorders.Oxygen saturation in infants with Respiratory Distress 

Syndrome (RDS) can be significantly influenced by their positioning and the application of 

Continuous Positive Airway Pressure (CPAP). The knee-chest position, in particular, has been 

shown to improve oxygen transport and enhance respiratory function in premature neonates. 

This review explores the effects of CPAP and the knee-chest position on oxygen saturation in 

RDS infants. CPAP is a non-invasive method that helps maintain alveolar stability and 

improves oxygenation in RDS infants by preventing atelectasis (Lorraine & Matthay, 2024). 

The Saturation Oxygen Pressure Index (SOPI) is a valuable tool for monitoring oxygenation 

levels in neonates on CPAP, demonstrating a strong correlation with arterial blood gas 

measurements (Thandaveshwara et al., 2021). 

 

The knee-chest position has been found to significantly enhance oxygen saturation levels in 

premature infants with RDS by improving respiratory mechanics and reducing the work of 

breathing . One study revealed that this position led to a significant increase in oxygen 

saturation and a decrease in heart rate, highlighting its effectiveness in managing RDS 

(Mahrous & Aboelmagd, 2022a). Conversely, while the knee-chest position and CPAP are 

beneficial, some studies suggest that other positions, such as the semi-upright position, may 

also offer advantages in specific contexts, emphasizing the need for individualized care 

strategies for RDS infants(Modjo et al., 2024;Suminto, 2020).Research indicates that the 

combination of Continuous Positive Airway Pressure (CPAP) and the knee-chest position 

significantly improves oxygen saturation and respiratory function in premature infants with 

Respiratory Distress Syndrome (RDS). The knee-chest position has been proven to optimize 

respiratory mechanics, reduce the work of breathing, and enhance oxygen transport, while 

CPAP helps maintain alveolar stability and prevent atelectasis. However, care strategies must 

be tailored to individual needs, as alternative positions, such as the semi-upright position, may 

also provide benefits in certain situations. A holistic approach that considers the effectiveness 

of positioning and CPAP application is essential for achieving optimal outcomes in infants 

with RDS. 

 

CONCLUSION 

This study showed that knee-chest positioning in infants with respiratory distress syndrome 

(RDS) using CPAP significantly improved oxygen saturation from day one to day three. The 

consistent increase in average oxygen saturation every day indicates that the knee-chest 

position is able to support blood flow to the lungs and improve gas exchange physiologically. 

This effect was due to pressure redistribution in the thoracic cavity, increased systemic 

vascular resistance, and improved ventilation-perfusion (V/Q) ratio. The intervention proved 

to be effective with the stability of the effect indicated by a small standard deviation, 

regardless of variations in the infant's clinical characteristics, such as gestational age and birth 

weight. The results support the application of the knee-chest position as part of nursing 

interventions to optimize oxygen saturation in neonates with RDS.  

 

REFERENCES 

Agustina, N., & Nurhaeni, N. (2020). Pengaruh Pengaturan Terhadap Posisi Status Kesehatan 

Pada Anak dengan Pneumoia: Telaah Literatur. Dunia Keperawatan: Jurnal 

Keperawatan Dan Kesehatan, 8(2), 189. Https://Doi.Org/10.20527/Dk.V8i2.7776 

Bacha, L. T., Hailu, W. B., & Tesfaye Geta, E. (2022). Clinical Outcome And Associated 

Factors Of Respiratory Distress Syndrome Among Preterm Neonates Admitted To 

The Neonatal Intensive Care Unit Of Adama Hospital And Medical College. Sage 

Open Medicine, 10. Https://Doi.Org/10.1177/20503121221146068 



Indonesian Journal of  Global Health Research, Vol 6 No S6, December 2024 

 

707 

Basnet, S., Adhikari, S., Jha, J., & Pandey, M. R. (2022). Neonatal Intensive Care Unit 

Admissions Among Preterm Babies In A Tertiary Care Centre: A Descriptive Cross-

Sectional Study. Journal Of The Nepal Medical Association, 60(248), 364–368. 

Https://Doi.Org/10.31729/Jnma.7240 

Bogdan, R. D., Bohiltea, R. E., & Toma, A. I. (2022). Respiratory Follow Up Of The 

Premature Neonates— Rationale And Practical Issues. Journal Of Clinical Medicine, 

11(6). Https://Doi.Org/10.3390/Jcm11061746 

Campbell, M., & Sapra, A. (2023). Physiology, Airflow Resistance. Statpearls Publishing Llc. 

Dyer, J. (2019). Neonatal Respiratory Distress Syndrome: Tackling A Worldwide Problem. P 

And T, 44(1), 12–14. Https://Doi.Org/10.1159/000458466.Wang 

Fang, K., Yue, S., Wang, S., Wang, M., Yu, X., Ding, Y., Lv, M., Liu, Y., Cao, C., & Liao, Z. 

(2024). The Association Between Sex And Neonatal Respiratory Distress Syndrome. 

Bmc Pediatrics, 24(1), 1–7. Https://Doi.Org/10.1186/S12887-024-04596-3 

Finn, D., De Meulemeester, J., Dann, L., Herlihy, I., Livingstone, V., Boylan, G. B., Ryan, C. 

A., & Dempsey, E. M. (2018). Respiratory Adaptation In Term Infants Following 

Elective Caesarean Section. Archives Of Disease In Childhood - Fetal And Neonatal 

Edition, 103(5), F417 Lp-F421. Https://Doi.Org/10.1136/Archdischild-2017-312908 

Gouna, G., & Rakza, T. (2013). Positioning Effects On Lung Function And Breathing Pattern 

In Premature Newborns. The Journal Of Pediatrics, 162(6). 

Gulczyńska, E., Szczapa, T., Hożejowski, R., Borszewska-Kornacka, M. K., & Rutkowska, 

M. (2019). Fraction Of Inspired Oxygen As A Predictor Of Cpap Failure In Preterm 

Infants With Respiratory Distress Syndrome: A Prospective Multicenter Study. 

Neonatology, 116(2), 171–178. Https://Doi.Org/10.1159/000499674 

Hendry, Z., Arisjulyanto, D., & Hidayat, R. (2022). Hubungan Antara Riwayat Sesak Nafas 

Dengan Resiko Terinfeksi Covid-19. Journal Nursing Research Publication Media, 1, 

27–34. 

Khawar, H., & Marwaha, K. (2023). Surfactant. Statpearls Publishing Llc. 

Kotecha, S. J., Lowe, J., & Kotecha, S. (2018). Does The Sex Of The Preterm Baby Affect 

Respiratory Outcomes? Breathe, 12(4). 

Lorraine, B., W., & Matthay, M. A. (2024). The Acute Respiratory Distress Syndrome. New 

England Journal Of Medicine, 342(18), 1334–1349. 

Https://Doi.Org/10.1056/Nejm200005043421806 

Mahrous, E. S., & Aboelmagd, A. (2022a). Effect Of Knee-Chest, Semi-Sitting, And Right 

Lateral Position On Preterm Neonates With Respiratory Distress Syndrome. 

International Egyptian Journal Of Nursing Sciences And Research, 2(2), 353–361. 

Https://Doi.Org/10.21608/Ejnsr.2022.212952 

Mahrous, E. S., & Aboelmagd, A. (2022b). Effect Of Knee-Chest, Semi-Sitting, And Right 

Lateral Position On Preterm Neonates With Respiratory Distress Syndrome. 

International Egyptian Journal Of Nursing Sciences And Research, 2(2), 353–361. 

Https://Doi.Org/10.21608/Ejnsr.2022.212952 

Marinonio, A. S. S., Costa-Nobre, D. T., Miyoshi, M. H., Balda, R. De C. X., Areco, K. C. 

N., Konstantyner, T., Kawakami, M. D., Sanudo, A., Bandiera-Paiva, P., De Freitas, 

R. M. V., Morais, L. C. C., La Porte Teixeira, M., Waldvogel, B. C., De Almeida, M. 

F. B., Guinsburg, R., & Kiffer, C. R. V. (2022). Clusters Of Preterm Live Births And 

Respiratory Distress Syndrome-Associated Neonatal Deaths: Spatial Distribution And 

Cooccurrence Patterns. Bmc Public Health, 22(1), 1–10. 

Https://Doi.Org/10.1186/S12889-022-13629-4 

Martin, R., & Tehrani, N. (2024). Respiratory Distress Syndrome (Rds) In Preterm Infants: 

Management. 1–2. 

Matteo, R., Ishak, N., Hanita, T., Harding, R., & Sozo, F. (2016). Respiratory Adaptation And 

Surfactant Composition Of Unanesthetized Male And Female Lambs Differ For Up 



Indonesian Journal of  Global Health Research, Vol 6 No S6, December 2024 

 

708 

To 8 H After Preterm Birth. Pediatric Research, 79(1), 13–21. 

Https://Doi.Org/10.1038/Pr.2015.175 

Modjo, D., Rokhani, M., & Bakari, P. R. (2024). Penerapan Posisi Quarter Prone Pada Pasien 

Rds (Respiratory Distress Syndrom) Terhadap Respiratory Rate Dan Saturasi Oksigen 

Diruangan Nicu Di Rumah Sakit Umum Daerah Prof. Dr. H. Aloei Saboe Kota 

Gorontalo. Malahayati Nursing Journal, 6(1), 24–31. 

Https://Doi.Org/10.33024/Mnj.V6i1.10189 

Mohamed Arafa Mohamed, N., Ebrahim Fouda Elashry, M., & Ahmed Mokbel, R. (2020). 

Effect Of Lateral Positions Versus Prone Position On Cardiorespiratory Parameters 

Among Preterm Neonates With Respiratory Distress Syndrome. Egyptian Journal Of 

Health Care, 11(2), 609–621. Https://Doi.Org/10.21608/Ejhc.2020.179966 

Mota-Rojas, D., Villanueva-García, D., Solimano, A., Muns, R., Ibarra-Ríos, D., & Mota-

Reyes, A. (2022). Pathophysiology Of Perinatal Asphyxia In Humans And Animal 

Models. Biomedicines, 10(2). Https://Doi.Org/10.3390/Biomedicines10020347 

Offermann, H., Gebauer, C., Pulzer, F., Bläser, A., Thome, U., & Knüpfer, M. (2015). 

Cesarean Section Increases The Risk Of Respiratory Adaptive Disorders In Healthy 

Late Preterm And Two Groups Of Mature Newborns. Zeitschrift Für Geburtshilfe Und 

Neonatologie. 

Owuor, H. O., Akelo, V., Murila, F., Onyango, D., Kuria, M., Rogena, E., Revathi, G., Mitei, 

P., Sava, S., Were, J., Igunza, A., Khagayi, S., Zielinski-Gutierrez, E., Hawi, S., Gethi, 

D., Verani, J. R., Onyango, C., Blau, D. M., & Tippett Barr, B. A. (2023). Prevalence 

And Missed Cases Of Respiratory Distress Syndrome Disease Amongst Neonatal 

Deaths Enrolled In The Kenya Child Health And Mortality Prevention Surveillance 

Network (Champs) Program Between 2017 And 2021. Global Pediatric Health, 10, 1–

7. Https://Doi.Org/10.1177/2333794x231212819 

Poernamasari, Y. (2017). Pengaruh Posisi Knee Chest Terhadap Kejadian Spell Hipoksia 

Pada Toddler Dengan Tetralogy Of Fallot Di Ruang Rawat Inap Anak Rs Jantung 

Harapan Kita. 1–14. 

Rsud Pariaman. (2022). Pengembangan Layanan Nicu Rsud Pariaman. 

Sara, S., Nizami, N. H., & Harahap, I. M. (2022). Penerapan Posisi Quarter Prone Pada Bayi 

Dengan Respiratory Distress Syndrome: Suatu Studi Kasus. Jurnal Ilmiah Mahasiswa 

Fakultas Keperawatan, 1(1), 24–31. 

Shah, B. A., Fabres, J. G., Leone, T. A., Schmölzer, G. M., & Szyld, E. G. (2022). 

Continuous Positive Airway Pressure For Term And ≥34+0 Weeks’ Gestation 

Newborns At Birth: A Systematic Review. Resuscitation Plus, 12. 

Https://Doi.Org/10.1016/J.Resplu.2022.100320 

Shaon Mitra, & Arnab Mondal. (2023). Preductal Postductal Oxygen Saturation Gradient In 

Preterm Infants Immediately After Birth: Effect Of Gestational Age On Achievement 

Of Target Saturation. Asian Journal Of Medical Sciences, 14(6), 170–175. 

Https://Doi.Org/10.3126/Ajms.V14i6.51988 

Suminto, S. (2020). Peranan Surfaktan Eksogen Pada Tatalaksana Respiratory Distress 

Syndrome Bayi Prematur. Cermin Dunia Kedokteran, 44(8), 568–571. 

Thandaveshwara, D., Chandrashekar Reddy, A. H., Gopalakrishna, M. V., & Doreswamy, S. 

M. (2021). Saturation Oxygenation Pressure Index: A Non-Invasive Bedside Measure 

For Severity Of Respiratory Disease In Neonates On Cpap. European Journal Of 

Pediatrics, 180(4), 1287–1292. Https://Doi.Org/10.1007/S00431-020-03877-0 

Yadav, S., Lee, B., & Kamity, R. (2024). Neonatal Respiratory Distress Syndrome. Statpearls 

Publishing Llc. 

Yang, L., Fu, H., & Zhang, L. (2023). A Systematic Review Of Improved Positions And 

Supporting Devices For Premature Infants In The Nicu. Heliyon, 9(3), E14388. 

Https://Doi.Org/10.1016/J.Heliyon.2023.E14388. 


