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Abstract: 
Neonatal asphyxia is a condition characterized by the failure of spontaneous and regular 
breathing at birth or shortly thereafter, marked by hypoxia. This condition occurs due to 
the suboptimal function of the newborn's organs, particularly in the gas exchange 
process. One of the maternal factors contributing to neonatal asphyxia is preeclampsia. 
In mothers with preeclampsia, reduced blood flow to the placenta occurs due to 
vasoconstriction, which leads to impaired placental function and triggers fetal hypoxia. 
Prolonged hypoxia disrupts the exchange of oxygen and carbon dioxide, thereby 
increasing the risk of asphyxia. This study aimed to determine the association between 
preeclampsia and the incidence of neonatal asphyxia at Aura Syifa Hospital, Kediri 
Regency. This research was an analytical observational study with a cross-sectional 
approach. The sample consisted of 118 subjects, selected using simple random 
sampling. Data were collected through medical record review over a three-month 
period. The association between preeclampsia and neonatal asphyxia was analyzed 
using the Chi-Square test, with a significance level of 0.05. The results of the Chi-Square 
test (p = 0.003) showed a significant association between preeclampsia and the 
incidence of neonatal asphyxia at Aura Syifa Hospital, Kediri Regency. The significant 
Chi-Square result (p = 0.003) indicates that mothers with preeclampsia have a higher 
risk of giving birth to neonates with asphyxia, likely due to impaired placental blood flow 
and fetal hypoxia. There is a significant association between preeclampsia and the 
incidence of neonatal asphyxia at Aura Syifa Hospital, Kediri Regency. It is 
recommended to monitor pregnant women with preeclampsia closely to prevent 
neonatal asphyxia, including timely interventions to improve placental perfusion and 
fetal oxygenation. 
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INTRODUCTION 
 

The first month of life is the most vulnerable period, with 2.3 million newborn deaths in 2022, 

and nearly half of all under-five child deaths occurring during the neonatal period. These deaths are 

largely caused by prematurity, birth complications, infections, and limited access to quality care—

particularly in regions like sub-Saharan Africa, which records the highest neonatal mortality rates. 
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Improving access to care led by professional midwives has been proven to significantly reduce the 

risk of neonatal deaths and preterm births (World Health Organization, 2024).  

In 2023, a total of 27,530 infant deaths occurred during the neonatal period (0–28 days), 

accounting for 80.4% of all infant deaths, with 0.7% attributed to low birth weight (LBW) and 

prematurity (Kementerian Kesehatan RI, 2023 In East Java Province in the same year, the 

prevalence of premature births was recorded at 2.2%, with a total of 11,525 cases (Dinas Kesehatan 

Provinsi Jawa Timur, 2023). These data indicate that prematurity remains a significant public health 

issue and contributes to the high neonatal mortality rate in Indonesia.  

Preeclampsia is one of the leading causes of preterm birth, as this condition often requires 

early delivery to save both the mother and fetus. In the fetus, preeclampsia disrupts blood and 

oxygen flow to the placenta, which can impair growth (Gatford et al., 2020) and trigger chronic fetal 

hypoxia, increasing the risk of fetal distress and neonatal asphyxia, particularly during labor. 

Additionally, exposure to preeclampsia during pregnancy poses a risk for long-term outcomes such 

as hypertension, obesity, and metabolic disorders in the child later in life (Bouter & Duvekot, 2020).  

Preeclampsia is a hypertensive disorder that typically arises after 20 weeks of gestation and 

poses serious risks to both mother and fetus. This condition endangers maternal safety and can also 

impair fetal growth and survival (Chiabi et al., 2021). Globally, preeclampsia accounts for 

approximately 46,000 maternal deaths and around 500,000 fetal or neonatal deaths annually. In Asia 

and Africa, preeclampsia and eclampsia contribute to about 10% of all maternal deaths, while in 

Latin America, the rate reaches 25%, making it one of the leading causes of maternal and neonatal 

morbidity and mortality (World Health Organization, 2025).  

Preeclampsia is not only a risk factor for prematurity but also contributes directly to impaired 

cardiovascular function in preterm infants. Early delivery is often necessary to save the lives of both 

mother and fetus due to severely compromised blood flow caused by preeclampsia (Frost et al., 

2021). This study aims to analyze the relationship between preeclampsia and the risk of neonatal 

asphyxia, and to contribute to strengthening promotive and preventive interventions to optimize 

maternal and child health.  

 

METHODS 
 

This study employed an analytical observational design with a cross-sectional approach and a 

retrospective methodology. The study population consisted of all neonates born at Aura Syifa 

Hospital, Kediri, during the study period. A total of 166 neonates were selected using simple random 

sampling. 
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Data were collected through a review of patient medical records, which included information 

on maternal and neonatal conditions, such as maternal preeclampsia and the incidence of neonatal 

asphyxia. The research instrument was a standardized data collection form developed by the 

researchers to extract relevant information from the medical records. 

The study was conducted from July to August. Data analysis was performed using descriptive 

and analytical methods, specifically the Chi-Square test, to assess the association between 

preeclampsia and neonatal asphyxia.  

 

RESULTS 

 

Distribution of Preeclampsia and Neonatal Asphyxia 
 

Table 1. The Distribution of Preeclampsia and Neonatal Asphyxia from October to December 2017 

Variable Frequency Percentage 
Obstetric history   

Preeclampsia 77 65.3 
Non-preeclampsia 41 34.7 

Asphyxia   
Severe Asphyxia 2 1.7 
Moderate Asphyxia 52 44.1 
Mid Asphyxia 64 54.2 

 

Table 1 revealed that most of the participants in this study (65.3%) had a history of delivery 

with preeclampsia. Most of the infant participants in this study had a history of mild asphyxia (54.2%) 

 

Analysis of The Association between Preeclampsia and Neonatal Asphyxia 
 

Table 2. Analysis of The Association between Preeclampsia and Neonatal Asphyxia 

Obstetric History Asphyxia Neonatorum p-value 
Severe Asphyxia Moderate Asphyxia Mild Asphyxia 

Preeclampsia 2 42 77 0.003 
Non-preeclampsia 0 10 41 

 
Table 2 shows a significant association between preeclampsia and the incidence of asphyxia 

(p = 0.003). 
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DISCUSSION 
 

Based on Table 1, it was found that most mothers had a history of delivery with preeclampsia 

(65.3%). Preeclampsia is a leading cause of maternal and perinatal morbidity and mortality, 

characterized by new-onset hypertension after 20 weeks of gestation accompanied by proteinuria or 

other organ dysfunctions in previously normotensive women (Chaemsaithong et al., 2022). This 

condition is a serious pregnancy complication as it can cause organ damage, seizures, and increase 

long-term risks such as cardiovascular disease (Tanner et al., 2022).  

Pathophysiologically, preeclampsia begins with abnormal development of placental blood 

vessels, leading to impaired blood flow to the fetus and triggering oxidative stress. The stressed 

placenta releases antiangiogenic factors into the maternal circulation, damaging the endothelial 

function of blood vessels. As a result, vasoconstriction and increased systemic blood pressure occur, 

which can lead to severe complications such as kidney failure, liver damage, coagulation disorders, 

and seizures in the mother (Haßdenteufel et al., 2023). 

Preeclampsia is diagnosed after 20 weeks of gestation in previously normotensive women, 

indicated by blood pressure >140/90 mmHg on two measurements taken more than 4 hours apart. 

It may be accompanied by proteinuria of≥300 mg/24 hours or a protein-to-creatinine ratio of≥0.3 

(Gyamfi-Bannerman et al., 2020). In the absence of proteinuria, diagnosis is based on signs of organ 

dysfunction such as thrombocytopenia, elevated liver enzymes, kidney impairment, pulmonary 

edema, or neurological symptoms. Preeclampsia is classified as mild, severe, or superimposed, 

depending on severity and the presence of organ complications (Chang et al., 2023). 

Most infants experienced mild asphyxia (54.2%). Asphyxia is the failure of a newborn to 

breathe spontaneously and effectively, leading to hypoxia and carbon dioxide buildup in the body. 

Due to impaired oxygen and blood supply—especially to vital organs like the brain—cellular 

metabolism shifts from aerobic to anaerobic, triggering metabolic acidosis and the accumulation of 

lactate (Ahmed et al., 2021). 

This results in organ dysfunction and neurological injuries such as hypoxic-ischemic 

encephalopathy (HIE), characterized by seizures, altered consciousness, and risk of long-term brain 

damage (Bayih et al., 2021). Clinically, asphyxia presents with weak breathing, cyanosis, 

bradycardia, poor muscle tone, and poor reflexes, assessed using the Apgar score at the first and 

fifth minutes after birth (Mota-Rojas et al., 2022).  

Table 2 shows that there is a relationship between preeclampsia and the incidence of neonatal 

asphyxia. This finding is consistent with studies indicating that preeclampsia is a significant risk factor 

for perinatal asphyxia. Mothers with preeclampsia are more likely to give birth to infants with asphyxia 
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than mothers without preeclampsia, due to impaired maternal-fetal blood flow leading to decreased 

oxygen supply and increased risk of intrauterine hypoxia (Gebregziabher et al., 2020). 

Another study also shows that preeclampsia directly affects placental perfusion, inhibiting 

oxygen transfer to the fetus and increasing the risk of hypoxia during labor (Berhe et al., 2020). 

Uncontrolled maternal hypertension may lead to fetal metabolic imbalance, resulting in birth 

asphyxia. Furthermore, infants of mothers with preeclampsia are more susceptible to respiratory 

complications due to disrupted physiological adaptation to hypoxic stress in utero. 

Another study confirms that preeclampsia is a maternal risk factor clearly associated with 

neonatal asphyxia. Hemodynamic disturbances caused by preeclampsia reduce fetal blood and 

oxygen supply, increasing the likelihood of respiratory distress at birth. In addition, delivery 

complications commonly experienced by mothers with preeclampsia further raise the risk of 

suboptimal birth outcomes and asphyxia in neonates (Igboanugo et al., 2020). 

Prevention of asphyxia in infants born to mothers with preeclampsia can be achieved through 

routine antenatal care for early detection and monitoring of both maternal and fetal conditions. Active 

pregnancy management, such as fetal growth monitoring and fetal evaluation using CTG or 

ultrasound, helps determine the optimal timing of delivery. Controlled delivery, whether spontaneous 

or operative, should be adapted to the clinical condition to prevent birth hypoxia. Additionally, 

readiness of neonatal facilities such as NICUs is essential to immediately manage the risk of 

asphyxia after birth (Darsareh et al., 2023; Joanna R. G et al., 2022).  

Other studies found no significant association between preeclampsia and asphyxia based on 

low Apgar scores or the need for neonatal ventilation. These studies suggest that perinatal outcomes 

such as asphyxia can be minimized through optimal obstetric and neonatal management in tertiary 

care centers. Although preeclampsia is known as a potential risk factor, high-quality perinatal care 

can reduce its adverse effects on the infant (Matyas et al., 2022). 

 

CONCLUSION 
 

This study showed that most newborns with mild asphyxia were treated at Aura Syifa Hospital 

in Kediri Regency, and most mothers had a history of delivery with preeclampsia. The analysis 

results also demonstrated a significant association between preeclampsia and the incidence of 

asphyxia, indicating that preeclampsia is one of the contributing factors to the increased risk of 

asphyxia in this hospital. 

 This research is expected to serve as a consideration for Aura Syifa Hospital in Kediri 

Regency in screening for preeclampsia risk factors to improve the quality of care for newborns at 
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risk of asphyxia. Future researchers are encouraged to conduct broader studies on the risk factors 

for asphyxia, including those related to maternal health, labor processes, and placental conditions, 

to enrich and complement the findings of this study. 

 

ACKNOWLEDGEMENT 
 

Acknowledgments are extended to all parties who supported the implementation of this study, 

particularly the institution that granted permission and provided support, as well as the healthcare 

professionals who facilitated the data collection process. Appreciation is also extended to those who 

provided valuable suggestions, technical assistance, and moral support throughout the research 

process. 

 

CONFLICT OF INTEREST 
 

The authors declare that they have no financial or personal conflicts of interest related to this 

study. 

 

REFERENCES 
 

Ahmed, R., Mosa, H., Sultan, M., Helill, S. E., Assefa, B., Abdu, M., Ahmed, U., Abose, S., Nuramo, 
A., Alemu, A., Demelash, M., & Delil, R. (2021). Prevalence and risk factors associated with 
birth asphyxia among neonates delivered in Ethiopia: A systematic review and meta-analysis. 
PLoS ONE, 16(8), e0255488. https://doi.org/10.1371/journal.pone.0255488 

Bayih, W. A., Birhane, B. M., Belay, D. M., Ayalew, M. Y., Yitbarek, G. Y., Workie, H. M., Tassew, 
M. A., Kebede, S. D., Alemu, A. Y., Gedefaw, G., Demis, A., & Chanie, E. S. (2021). The state 
of birth asphyxia in Ethiopia: An umbrella review of systematic review and meta-analysis 
reports, 2020. Heliyon, 7(10), e08128. https://doi.org/10.1016/j.heliyon.2021.e08128 

Berhe, Y. Z., Kebedom, A. G., Gebregziabher, L., Assefa, N. E., Berhe, L. Z., Mohammednur, S. A., 
Wellay, T., Berihu, G., Welearegay, A. T., Mitiku, M., & Teka, H. G. (2020). Risk factors of birth 
asphyxia among neonates born in public hospitals of Tigray, Northern Ethiopia. Pediatric 
Health, Medicine and Therapeutics, 11, 13–20. https://doi.org/10.2147/PHMT.S231290 

Bouter, A. R., & Duvekot, J. J. (2020). Evaluation of the clinical impact of the revised ISSHP and 
ACOG definitions on preeclampsia. Pregnancy Hypertension, 19, 206–211. 
https://doi.org/10.1016/j.preghy.2019.11.011 

Chaemsaithong, P., Sahota, D. S., & Poon, L. C. (2022). First trimester preeclampsia screening and 
prediction. American Journal of Obstetrics and Gynecology, 226(2), S1071–S1097.e2. 
https://doi.org/10.1016/j.ajog.2020.07.020 



Volume 01, Number 02 (November 2025) 
  p-ISSN: 000000000 

e-ISSN: 000000000 
 

  74 

Chang, K. J., Seow, K. M., & Chen, K. H. (2023). Preeclampsia: Recent advances in predicting, 
preventing, and managing the maternal and fetal life-threatening condition. International 
Journal of Environmental Research and Public Health, 20(4), 2994. 
https://doi.org/10.3390/ijerph20042994 

Chiabi, A., Pisoh, W. D., Tsayim, F. T., Samje, M., Feuldi, E., Sunjo, F., Tague, D. A. K., & Nforniwe, 
D. N. (2021). Risk factors of perinatal asphyxia and neonatal outcome. Pediatric Oncall, 18(4). 
https://doi.org/10.7199/ped.oncall.2021.45 

Darsareh, F., Ranjbar, A., Farashah, M. V., Mehrnoush, V., Shekari, M., & Jahromi, M. S. (2023). 
Application of machine learning to identify risk factors of birth asphyxia. BMC Pregnancy and 
Childbirth, 23(1), 552. https://doi.org/10.1186/s12884-023-05486-9 

Dinas Kesehatan Provinsi Jawa Timur. (2023). Profil Kesehatan Provinsi Jawa Timur Tahun 2023. 
Frost, A. L., Suriano, K., Aye, C. Y. L., Leeson, P., & Lewandowski, A. J. (2021). The immediate and 

long-term impact of preeclampsia on offspring vascular and cardiac physiology in the preterm 
infant. Frontiers in Pediatrics, 9, 625726. https://doi.org/10.3389/fped.2021.625726 

Gatford, K. L., Andraweera, P. H., Roberts, C. T., & Care, A. S. (2020). Animal models of 
preeclampsia: Causes, consequences, and interventions. Hypertension, 75(6), 1363–1381. 
https://doi.org/10.1161/HYPERTENSIONAHA.119.14598 

Gebregziabher, G. T., Hadgu, F. B., & Abebe, H. T. (2020). Prevalence and associated factors of 
perinatal asphyxia in neonates admitted to Ayder Comprehensive Specialized Hospital, 
Northern Ethiopia: A cross-sectional study. International Journal of Pediatrics, 2020, 4367248. 
https://doi.org/10.1155/2020/4367248 

Gyamfi-Bannerman, C., Pandita, A., Miller, E. C., Boehme, A. K., Wright, J. D., Siddiq, Z., D’Alton, 
M. E., & Friedman, A. M. (2020). Preeclampsia outcomes at delivery and race. Journal of 
Maternal-Fetal & Neonatal Medicine, 33(21), 3619–3626. 
https://doi.org/10.1080/14767058.2019.1581522 

Haßdenteufel, K., Müller, M., Gutsfeld, R., Goetz, M., Bauer, A., Wallwiener, M., Brucker, S. Y., Joos, 
S., Colombo, M. G., Hawighorst-Knapstein, S., Chaudhuri, A., Kirtschig, G., Saalmann, F., & 
Wallwiener, S. (2023). Long-term effects of preeclampsia on maternal cardiovascular health 
and postpartum utilization of primary care: An observational claims data study. Archives of 
Gynecology and Obstetrics, 307(1), 275–284. https://doi.org/10.1007/s00404-022-06561-w 

Igboanugo, S., Chen, A., & Mielke, J. G. (2020). Maternal risk factors for birth asphyxia in low-
resource communities: A systematic review of the literature. Journal of Obstetrics and 
Gynaecology, 40(8), 1039–1055. https://doi.org/10.1080/01443615.2019.1679737 

Joanna, R. G. V., Lopriore, E., te Pas, A. B., Rijken, M., van Zwet, E. W., de Bruine, F. T., & 
Steggerda, S. J. (2022). Persistent pulmonary hypertension in neonates with perinatal 
asphyxia and therapeutic hypothermia: A frequent and perilous combination. Journal of 
Maternal-Fetal & Neonatal Medicine, 35(25), 4969–4975. 
https://doi.org/10.1080/14767058.2021.1873941 

Kementerian Kesehatan RI. (2023). Profil Kesehatan Indonesia 2023. 
Matyas, M., Hasmasanu, M., Silaghi, C. N., Samasca, G., Lupan, I., Orsolya, K., & Zaharie, G. 

(2022). Early preeclampsia effect on preterm newborns outcome. Journal of Clinical Medicine, 
11(2), 452. https://doi.org/10.3390/jcm11020452 



Volume 01, Number 02 (November 2025) 
  p-ISSN: 000000000 

e-ISSN: 000000000 
 

  75 

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), 347. https://doi.org/10.3390/biomedicines10020347 

Overton, E., Tobes, D., & Lee, A. (2022). Preeclampsia diagnosis and management. Best Practice 
& Research Clinical Anaesthesiology, 36(1), 107–121. 
https://doi.org/10.1016/j.bpa.2022.02.003 

Tanner, M. S., Malhotra, A., Davey, M. A., Wallace, E. M., Mol, B. W., & Palmer, K. R. (2022). 
Maternal and neonatal complications in women with medical comorbidities and preeclampsia. 
Pregnancy Hypertension, 27, 62–68. https://doi.org/10.1016/j.preghy.2021.12.006 

World Health Organization. (2024, March 14). Newborn mortality. https://www.who.int/news-
room/fact-sheets/detail/newborn-mortality 

World Health Organization. (2025, April 4). Pre-eclampsia. https://www.who.int/news-room/fact-
sheets/detail/pre-eclampsia 

 

https://www.who.int/news-room/fact-sheets/detail/pre-eclampsia
https://www.who.int/news-room/fact-sheets/detail/pre-eclampsia

