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Abstract 
Asphyxia is still a major cause of morbidity and mortality in newborns in both developing and developed countries. The 
prevalence of asphyxia in provincial referral hospitals in Indonesia is 41.94%. The purpose of this study was to determine the 
correlation between the first minute Apgar score and bilirubin levels in newborns at Margono Soekarjo Hospital, Purwokerto. 
The type of research used is analytic observational with a cross-sectional approach. The population in this study were 
newborns who were cared for in the perinatal room at Margono Soekarjo Hospital Purwokerto in 2021-2022 with a total of 
3824 babies. The sample size was 156. Data analysis used the Pearson Product Moment test. The results showed that the 
lowest Apgar score was 1 and the highest Apgar score was 8, the average Apgar score was 5. The lowest bilirubin level was 
0.1 mg/dL and the highest bilirubin level was 24.16 mg/dL, the average bilirubin level was 10.68 mg /dL. There is a significant 
correlation between Apgar scores and bilirubin levels in newborns at Margono Soekarjo Hospital, Purwokerto, with a weak 
correlation (-0.231). The greater the Apgar score, the lower the bilirubin level. 
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Introduction 
Asphyxia in newborns, often defined as a critical condition resulting from inadequate oxygen supply during the perinatal 
period, can have dire consequences for an infant's immediate and long-term health 9Mota-Rojas et al., 2022). This 
condition may arise from various factors, including obstructed airways, maternal complications during labor, or 
inadequate placental blood flow, which can lead to hypoxia—an insufficient level of oxygen in the body (Woday, Muluneh, 
& St Denis, 2019). The physiological repercussions of asphyxia can manifest rapidly, with infants exhibiting symptoms 
such as bradycardia, respiratory distress, and altered consciousness (Demisse et al., 2023). If not swiftly recognized and 
treated, asphyxia can precipitate severe neurological impairment, including cerebral palsy, cognitive deficits, and other 
developmental disorders, underscoring the urgency of effective intervention in the neonatal period  (Boskabadi, 
Ashrafzadeh, Doosti, & Zakerihamidi, 2015). The impact of asphyxia extends beyond the immediate health concerns of 
the newborn; it also poses significant challenges for healthcare professionals, particularly nurses who are often at the 
forefront of neonatal care (Ahearne, Boylan, & Murray, 2016). Nurses must possess a comprehensive understanding of 
the risk factors and clinical manifestations associated with asphyxia, enabling them to perform rapid assessments and 
implement life-saving interventions (Ye, Wang, & Sun, 2022). This includes administering appropriate resuscitation 
techniques, such as positive pressure ventilation and chest compressions, as well as monitoring vital signs meticulously 
to ensure the infant's stability (Sintayehu et al., 2020). Furthermore, nurses play a crucial role in the multidisciplinary 
team approach, collaborating with pediatricians and respiratory therapists to devise tailored care plans that address the 
unique needs of each affected infant. 
 Beyond acute management, the nursing profession is instrumental in providing education and support to families 
grappling with the implications of asphyxia. Nurses serve as advocates for parents, offering guidance on the potential 
long-term effects of asphyxia and the importance of early intervention services, such as physical therapy and 
developmental assessments (Chirinian & Mann, 2011). They also provide emotional support, helping families navigate 
the complexities of their infant's condition and fostering resilience in the face of uncertainty. Promoting awareness of 
preventive measures and facilitating access to resources not only enhance the immediate care of newborns affected by 
asphyxia but also contribute to improved health outcomes and quality of life for these vulnerable infants and their families 
in the long run. Asphyxia is one of the main causes of morbidity and mortality in newborns in both developing and 
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developed countries (Abdo et al., 2019). World Health Organization (WHO) reports that there is a newborn mortality rate 
of around 900.000 deaths per year caused by asphyxia (World Health Organization, 2012). The incidence of asphyxia at 
Margono Soekarjo Hospital in 2021 was 454 cases, accounting for 25.2% of total admissions. In the same year, cases of 
hyperbilirubinemia were reported at 442, representing 24.5% of admissions (RSUD Margono Soekarjo, 2021) . In 2022, 
there were 373 cases of asphyxia, accounting for 18.5% of the total admissions, while cases of hyperbilirubinemia 
reached 405, representing 20.1% of the infants treated at Margono Soekarjo Hospital in Purwokerto (RSUD Margono 
Soekarjo, 2022). 
 Asphyxia causes a redistribution of blood flow, known as the dive reflex, prioritizing circulation to the brain, heart, 
and adrenal glands, while reducing blood flow to other organs. This situation can lead to hypoxemia, hypercapnia 
accompanied by metabolic acidosis (Abdo et al., 2019). Hypoxemia negatively impacts the liver and other organs, leading 
to liver dysfunction that disrupts bilirubin metabolism and results in hyperbilirubinemia as a consequence of asphyxia  
(Saini et al., 2021). Hyperbilirubinemia is a state of increased bilirubin levels > 5 mg/dL which is often characterized by 
jaundice (Rohsiswatmo et al., 2018). Severe neonatal hyperbilirubinemia can cause brain damage, including bilirubin 
encephalopathy and kernicterus (Zhang, 2018). A prospective study by Hankins in America for 6 years in infants with 32 
weeks' gestation who experienced asphyxia and encephalopathy found an incidence rate of liver dysfunction of 80% (37 
of 46 subjects) (Hankins, 2002). A study in full-term infants with asphyxia criteria Apgar minutes less than 5, metabolic 
acidosis, and HIE have an incidence of liver dysfunction of 85% (110 of 130 subjects (Alhadar, Amir, Oswari, & Windiastuti, 
2010). Severity of hypoxemia in neonates with asphyxia has a negative impact on the liver and other organs (Kosim, Garina, 
Chandra, & Adi, 2016). Hepatic shock (severe liver impairment) as a result of asphyxia can disrupt the physiological 
function of the liver (Saptanto, Kurniati, & Khotijah, 2016). Based on several research results, it is necessary to have early 
prevention efforts and faster and more appropriate treatment for hyperbilirubinemia and asphyxia so that there is no brain 
damage due to hyperbilirubinemia in infants.  
 The impact of asphyxia on the development of hyperbilirubinemia in newborns is a critical area of study due to the 
significant health implications associated with both conditions. Asphyxia can lead to oxygen deprivation, which not only 
affects immediate survival but also has lasting effects on organ function, particularly the liver. Understanding the 
relationship between asphyxia and hyperbilirubinemia is essential for developing effective interventions and treatment 
protocols that can mitigate the risks of jaundice and its potential complications, such as kernicterus, which can result in 
severe neurological damage. This observational study aims to provide valuable insights into the prevalence and 
mechanisms linking these two conditions, ultimately contributing to improved neonatal care practices and outcomes. 
Despite the importance of this research, there are notable gaps in the existing literature that this study seeks to address. 
While previous studies have explored the individual effects of asphyxia and hyperbilirubinemia, there is a lack of 
comprehensive investigations that examine their interrelationship in depth. Additionally, much of the current research is 
limited by small sample sizes or a focus on specific populations, which may not be representative of broader 
demographics. Conducting a thorough observational study can fill these gaps, providing a clearer understanding of how 
asphyxia influences the onset of hyperbilirubinemia across diverse populations and identifying potential risk factors that 
could inform preventive strategies and targeted treatments for at-risk newborns. This study aims to determine the 
correlation of the first minute Apgar values with bilirubin levels in newborns at Margono Soekarjo Hospital, Purwokerto . 
 
Method 
This research employed an analytic observational design with a cross-sectional approach, focusing on the impact of 
asphyxia on the development of hyperbilirubinemia in newborns. Prior to initiating the study, a hypothesis was formulated 
to guide the analytical framework, which is a critical step in ensuring that the research is structured and focused. 
Conducted at Margono Soekarjo Hospital in Purwokerto, Central Java, the research spanned from March to June 2023. 
The study population consisted of newborns treated at the hospital during the years 2021-2022, totaling 3,824 infants. 
This broad population base provided a robust context for analysis, allowing researchers to derive meaningful insights 
regarding the prevalence and correlation between asphyxia and hyperbilirubinemia. For the sampling technique, simple 
random sampling was employed to ensure that every newborn in the target population had an equal chance of being 
selected, thereby minimizing selection bias. The sample size determination utilized the unpaired categorical analytic 
formula, resulting in 156 cases for detailed analysis. This strategic approach to sampling not only enhances the reliability 
of the findings but also ensures that the results can be generalized to the wider population of newborns treated in simila r 
settings. Data collection was meticulously executed through observation sheets, focusing on secondary data that had 
been previously documented. The rigorous data collection process involved multiple stages, including editing, coding, 
and tabulating, which were essential for ensuring data accuracy and integrity before analysis.  
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 Once the data was collected, it was processed and analyzed using SPSS, a powerful statistical software that 
facilitates complex data analysis. The grouping of data involved calculating the total score for each assessment 
component, particularly the Apgar score and bilirubin levels, using descriptive statistics such as mean, maximum, 
minimum, and standard deviation values. This descriptive analysis provided a foundational understanding of the data 
distribution and central tendencies within the sample. To determine the correlation between asphyxia and 
hyperbilirubinemia, the Pearson Product Moment test was employed, which is appropriate for assessing linear 
relationships between continuous variables. The researchers aimed to uncover significant associations that could inform 
clinical practices and highlight areas for further investigation, ultimately contributing to improved neonatal care 
strategies. 
 
Results 
This research involved 156 respondents with various characteristics, as summarized in the accompanying data of 
respondent characteristics. The analysis revealed that the lowest Apgar score among the newborns was 1, while the 
highest Apgar score reached 8, with an average Apgar score of 5. Additionally, the bilirubin levels exhibited a range, with 
the lowest recorded at 0.1 mg/dL and the highest at 24.16 mg/dL, resulting in an average bilirubin level of 10.68 mg/dL. 
These findings indicate a significant correlation between Apgar scores and bilirubin levels in newborns at Margono 
Soekarjo Hospital, Purwokerto, characterized by a weak correlation coefficient of -0.231. Among the 156 newborns 
studied, the lowest Apgar score was 1, and the highest was 8. The average Apgar score of 5, with a standard deviation of 
1.88, illustrates that most infants experienced moderate asphyxia during the first minute after birth, falling w ithin the 
category of moderate asphyxia, which is defined by a score range of 4 to 6. In terms of bilirubin levels, the data showed 
that the lowest level recorded was 0.1 mg/dL, while the highest was 24.16 mg/dL. The average bilirubin level of 10.68 
mg/dL, accompanied by a standard deviation of 3.35, indicates that the average newborn exhibited hyperbilirubinemia, 
as normal indirect bilirubin levels typically range from 0.3 to 1.1 mg/dL. The significant correlation between Apgar scores 
and bilirubin levels in newborns at Margono Soekarjo Hospital is noteworthy. The Pearson correlation value of -0.231 
suggests a weak negative correlation, meaning that as the Apgar score increases, the bilir ubin level tends to decrease. 
This relationship is further illustrated in Graph 3, which demonstrates that lower Apgar scores correspond to higher 
bilirubin levels. Conversely, higher Apgar scores are associated with lower bilirubin levels in newborns. The se findings 
clearly indicate that low Apgar values correlate with elevated bilirubin levels, emphasizing the importance of monitoring 
these parameters in the neonatal population at Margono Soekarjo Hospital, Purwokerto.  
 
Discussion 
The findings of this observational study reveal a positive correlation between asphyxia and the development of 
hyperbilirubinemia in newborns, shedding light on an important aspect of neonatal health that necessitates immediate 
attention and intervention. Asphyxia, characterized by a deficiency of oxygen during critical moments of birth, has far -
reaching implications for various organ systems, particularly the liver, which plays a vital role in bilirubin metabolism  
(Mamo, Teshome, Tesfaye, & Goshu, 2022). The study underscores the need for healthcare professionals, especially 
nurses, to be acutely aware of the potential for hyperbilirubinemia in infants who have experienced asphyxia. Early 
identification and management of elevated bilirubin levels can significantly reduce the risk of severe complications, such 
as kernicterus, thereby improving long-term outcomes for these vulnerable patients (Rattanaprom, Ratinthorn, Sindhu, & 
Viwatwongkasem, 2023). Nurses are often the first line of defense in recognizing the signs and symptoms of both asphyxia 
and hyperbilirubinemia in newborns. Their training equips them with the skills to perform thorough assessments and 
monitor vital signs, enabling them to detect deviations from normal physiological parameters (Kamath et al., 2021). In 
light of this study's findings, it is imperative that nursing education incorporates comprehensive training on the 
relationship between asphyxia and hyperbilirubinemia. This includes understanding the mechanisms by which asphyxia 
can lead to liver dysfunction and the subsequent development of jaundice (Espinoza & Parer, 1991). Fostering a deeper 
understanding of these connections enhance their clinical judgment and make informed decisions regarding 
interventions and referrals. 
 Furthermore, the role of nurses extends beyond immediate clinical care; they are pivotal in educating parents about 
the risks associated with asphyxia and the potential for hyperbilirubinemia (Maiwald et al., 2023). Parents often seek 
guidance and reassurance during the stressful period following their newborn's birth, particularly if complications arise  
(Heringhaus, Blom, & Wigert, 2013). Providing clear, evidence-based information empower parents to recognize early 
signs of jaundice and encourage timely medical consultations. This proactive approach not only enhances parental 
understanding but also fosters a collaborative environment where families feel supported in navigating the complexities 
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of their infant's health (Horsch et al., 2017). The government also plays a crucial role in addressing the implications of this 
study. Policies aimed at improving maternal and neonatal health can significantly impact the incidence of asphyxia and 
its associated complications. Investing in comprehensive prenatal care, access to skilled birth attendants, and advanced 
neonatal care facilities can reduce the prevalence of asphyxia and, consequently, hyperbilirubinemia. Additionally, public 
health initiatives that promote awareness of neonatal health issues can help educate communities about the importance 
of seeking timely medical attention for newborns exhibiting signs of distress (Lawn, Manandhar, Haws, & Darmstadt, 
2007). Moreover, the establishment of standardized protocols for the management of newborns who experience asphyxia 
is essential. These protocols should include guidelines for monitoring bilirubin levels and implementing interventions 
such as phototherapy when necessary (Haider & Bhutta, 2006). Standardizing care practices can ensure that all newborns 
receive timely and appropriate treatment, thereby minimizing the risk of long -term complications. The collaboration 
between nurses, physicians, and policymakers is vital in developing and implementing these protocols, ensuring  that they 
are evidence-based and reflective of the latest research findings (Wang, Liu, Li, & Li, 2015). 
 Parents, too, have a pivotal role in this dynamic. Their awareness and understanding of their newborn's health can 
significantly influence outcomes. Education programs aimed at parents should emphasize the importance of recognizing 
the signs of jaundice and understanding the potential risks associated with asphyxia (Sundal & Vatne, 2020). Improving 
an environment where parents feel informed and empowered can enhance the overall quality of care for newborns. 
Additionally, support groups and community resources can provide ongoing education and emotional support for families 
navigating the challenges of caring for a newborn with health complications (Bornstein, Suwalsky, & Breakstone, 2012). 
This study also highlights the need for further research to explore the underlying mechanisms linking asphyxia and 
hyperbilirubinemia. While the positive correlation identified in this study is significant, understanding the biological 
processes involved can lead to more targeted interventions and preventive measures. Future studies could investigate 
the specific pathways through which asphyxia affects liver function and bilirubin metabolism, providing valuable insights 
that could inform clinical practice and policy development. Furthermore, exploring the long-term outcomes of infants 
who experience both asphyxia and hyperbilirubinemia is crucial. Longitudinal studies that track developmental 
milestones, cognitive function, and overall health in these populations can provide a cle arer picture of the lasting effects 
of these conditions. Such research would be instrumental in shaping early intervention strategies and support systems 
for affected families, ultimately improving the quality of life for these children.  The positive correlation between asphyxia 
and hyperbilirubinemia in newborns underscores the importance of a multifaceted approach to neonatal care. The 
collaborative efforts of nurses, government entities, and parents are essential in addressing the comple xities associated 
with these conditions. Enhancing education, improving access to care, and fostering awareness can work together to 
mitigate the risks and improve health outcomes for newborns affected by asphyxia and hyperbilirubinemia. The findings 
of this study serve as a call to action for continued research and advocacy in the realm of neonatal health, ensuring that 
vulnerable infants receive the comprehensive care they need to thrive. 
 
Conclusion 
This observational study highlights the significant impact of asphyxia on the development of hyperbilirubinemia in 
newborns, underscoring the need for vigilant monitoring and early intervention in affected infants. The findings suggest 
that asphyxia not only compromises immediate respiratory function but also poses a risk for subsequent liver dysfunction 
and elevated bilirubin levels. These insights are crucial for neonatal care, as they emphasize the interconnectedness of 
various health complications arising from asphyxia, which can lead to severe outcomes if not addressed promptly. Future 
research should focus on larger, multicenter studies to validate these findings across diverse populations and settings, 
ensuring a comprehensive understanding of the relationship between asphyxia and hyperbilirubinemia. Additionally, 
longitudinal studies are recommended to track the long-term developmental outcomes of infants affected by both 
conditions, providing insights into potential interventions that could mitigate risks. Nursing research should also explore 
the efficacy of specific nursing interventions aimed at preventing hyperbilirubinemia in at -risk populations, including 
education and training programs for healthcare providers. Prioritizing these areas can enhan ce nursing practices and 
improve health outcomes for newborns experiencing asphyxia and hyperbilirubinemia.  
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Key points 

• The impact of asphyxia extends beyond the immediate health concerns of the newborn 
• Asphyxia not only compromises respiratory function but also poses a risk for subsequent liver dysfunction 
• This study serves as a call to action for continued research and advocacy in the realm of neonatal health 

 
Emerging nursing avenues 
• What are the underlying physiological mechanisms of asphyxia? 
• How can early identification and management of asphyxia in newborns reduce the incidence of hyperbilirubinemia? 
• What role do healthcare professionals, particularly nurses, play in educating parents about the risks of asphyxia? 
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