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Abstract

Objective: This study aims to analyze the factors associated with the incidence of neonatal asphyxia in newborns
at Dr. M. Yunus Bengkulu Regional General Hospital

Methods: This analytical observational study employed a case-control design with a retrospective approach. The
sample comprised 100 newborns, consisting of 50 asphyxia cases and 50 non-asphyxia controls. The case group
was selected using simple random sampling via computer-generated randomization, while the control group was
selected using systematic random sampling. Data were analyzed using the Chi-square test and binary logistic
regression.

Results: The results showed that there was a relationship between gestational age (p = 0.000), preeclampsia (p
= 0.014), and birth weight (p = 0.000) with the incidence of neonatal asphyxia. The type of delivery was not
significantly related (p>0.05). The most dominant variable was low birth weight with a value of Exp(B) = 4.653.
Conclusion: Gestational age, preeclampsia, and birth weight are significantly associated with neonatal asphyxia,
whereas the mode of delivery shows no correlation. Early detection and preventive measures are warranted,
particularly for high-risk newborns such as those with low birth weight.
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Faktor-Faktor yang Berhubungan dengan Kejadian Asfiksia Neonatorum
di RSUD Dr. M. Yunus Bengkulu Tahun 2024

Abstrak

Tujuan: Penelitian ini bertujuan menganalisis faktor-faktor yang berhubungan dengan kejadian asfiksia
neonatorum pada bayi baru lahir di RSUD M. Yunus Bengkulu.

Metode: Penelitian ini merupakan penelitian analitik observasional dengan desain case control
menggunakan pendekatan retrospektif. Sampel berjumlah 100 responden yang terdiri dari 50 kasus
asfiksia dan 50 non-asfiksia. Teknik pengambilan sampel kasus menggunakan metode simple
random sampling berbantuan komputer (spin method), sedangkan sampel kontrol menggunakan
systematic random sampling. Data dianalisis menggunakan uji chi-square dan regresi logistik biner.
Hasil: Hasil penelitian menunjukan terdapat hubungan antara usia kehamilan (p =0.000), preecklampsia (p =0.014),
dan berat badan lahir (p = 0.000) dengan kejadian asfiksia neonatorum. Jenis persalinan tidak berhubungan secara
bermakna (p>0.05). Variabel yang paling dominan adalah berat badan lahir rendah dengan nilai Exp(B) = 4.653.
Kesimpulan: Faktor yang berpengaruh terhadap kejadian asfiksia neonatorum adalah usia kehamilan, preeklamsia,
dan berat badan lahir, sedangkan jenis persalinan tidak berhubungan. Diperlukan peningkatan deteksi dini faktor
risiko oleh tenaga kesehatan terutama pada bayi dengan BBLR.

Kata Kunci: Asfiksia neonatorum; berat badan lahir; preeklamsia; usia kehamilan
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Introduction

Neonatal mortality remains a major
global public health challenge. The World
Health Organization (WHO) reported that
approximately 6,500 newborns die every day,
contributing to around 2.3 million neonatal
deaths annually. Although global neonatal
mortality has decreased by 44% since 2000,
neonatal asphyxia remains one of the leading
causes of death among newborns, accounting
for nearly half of these cases.! Neonatal
asphyxia is a condition in which a newborn
fails to initiate and sustain spontaneous
breathing at birth, leading to hypoxia,
hypercarbia, and metabolic acidosis that may
cause multi-organ damage, particularly to the
brain. Severe cases often result in death or
long-term neurodevelopmental impairment.?

In Indonesia, neonatal mortality remains
high. The Ministry of Health reported 4,701
neonatal deaths in 2023, with asphyxia
identified as one of the major causes,
followed by low birth weight and congenital
anomalies.’ In Bengkulu Province, the
neonatal mortality rate reached 8.4 per 1,000
live births in 2023, with asphyxia being the
second most common cause after low birth
weight.* Local data from Bengkulu City
also showed asphyxia as one of the major
contributors to infant mortality.’

The increase in cases of asphyxia in
various regions is generally influenced
by several factors, such as high rates of
preterm birth, pregnancy complications (e.g.,
preeclampsia), lack of high-risk antenatal
monitoring, and a significant proportion of
babies with low birth weight. These factors
are confirmed in various national reports
identifying LBW and maternal complications
as the main contributors to neonatal asphyxia
in Indonesia (Indonesian Ministry of Health,
2024; Bengkulu Provincial Health Office,
2024).

At Dr. M. Yunus General Hospital,
Bengkulu, cases of neonatal asphyxia
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increased significantly from 12.4% in 2023
to 21.41% in 2024, indicating a critical
upward trend.® Several risk factors have
been identified, including gestational age,
preeclampsia, mode of delivery, and birth
weight.” However, research results regarding
these factors remain inconsistent, and limited
studies have been conducted utilizing the
most recent hospital data.

Therefore, this study was conducted
to determine the factors associated with
neonatal asphyxia at Dr. M. Yunus Bengkulu
Hospital in 2024, with the aim of providing
scientific evidence for improved monitoring,
early detection, and prevention strategies in
neonatal care.

Method

This retrospective case-control study was
conducted at Dr. M. Yunus General Hospital,
Bengkulu, using secondary data obtained
from the perinatal ward registry for the year
202439

The total sample consisted of 100
subjects, including 50 newborns with
asphyxia as the case group and 50 newborns
without asphyxia as the control group. Case
samples were selected using computer-
generated simple random sampling, while
control samples were determined through
systematic random sampling with a 1:1 ratio
to the case group.

Data collection was carried out by
recording information from medical registers
and hospital records using a structured
checklist. The variables included gestational
age, preeclampsia, mode of delivery, birth
weight, and neonatal asphyxia status.'’

Data analysis was performed using
univariate analysis to describe frequency
distributions, bivariate analysis with the
Chi-square test to examine associations, and
multivariate analysis using binary logistic
regression to identify the dominant risk
factors influencing neonatal asphyxia.'!
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This study obtained research permission
from Dr. M. Yunus General Hospital,
Bengkulu, and received ethical approval
from the Health Research Ethics Committee
of Bengkulu Health Polytechnic.

Results

The study included 100 neonates, comprising
50 asphyxia cases and 50 controls. The
characteristics of the subjects are summarized
in Table 1."> The majority of infants were
born at term (72%), while 18% were preterm
and 10% were post-term. Regarding maternal
factors, 29% of mothers experienced
preeclampsia.  Most  deliveries  were
spontaneous (61%), followed by cesarean
section (35%) and vacuum extraction (4%).
In terms of birth weight, 33% of infants were

classified as low birth weight (<2,500 g)

Bivariate analysis revealed significant
associations between neonatal asphyxia and
gestational age (p = 0.002), preeclampsia
(p = 0.010), and birth weight (p < 0.001).
Conversely, the mode of delivery was
not significantly associated with neonatal
asphyxia (p = 0.087).

Multivariate logistic regression
identified birth weight as the dominant factor
associated with neonatal asphyxia (p = 0.001;
Exp(B) = 4.653). This indicates that infants
with low birth weight are approximately 4.6
times more likely to experience asphyxia
compared to those with normal birth weight,
after adjusting for gestational age and
preeclampsia.'

Table 1 Frequency Distribution of Neonatal Characteristics

. Frequency Percentage
Variabl Cat
ariable ategory (n) (%)
Preterm (<37 weeks) 18 18.0
Gestational Age Term (37-42 weeks) 72 72.0
Post-term (>42 weeks) 10 10.0
. Yes 29 29.0
Preeclampsia
No 71 71.0
Spontaneous 61 61.0
Type of Delivery Cesarean Section 35 35.0
Vacuum Extraction 4 4.0
) . Low (<2,500g) 33 33.0
Birth Weight
Normal (>2,500g) 67 67.0

Table 2 Relationship between Gestational Age, Preeclampsia, Mode of Delivery, and Birth

Weight with Neonatal Asphyxia

. Percentage
Variable p (%) g
Gestational Age 0.002 Significant
Preeclampsia 0.010 Significant
Type of Delivery 0.087 Not Significant
Birth Weight 0.000 Significant
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Table 3 Logistic Regression of Factors Associated with Neonatal Asphyxia

Variable B Sig. Exp(B) 95% CI for Exp (B)
Gestational Age 1.245 0.032 3.472 1.112-10.844
Preeclampsia 1.132 0.043 3.101 1.038-9.262
Birth Weight 1.538 0.001 4.653 1.912-11.320
Type of Delivery 0.411 0.112 1.508 0.830-2.739
Discussion asphyxia in this study (Exp(B) =4.653). Low

This study found that gestational age,
preeclampsia, and birth weight were
significantly associated with neonatal
asphyxia, while the mode of delivery
showed no significant association. These
findings suggest that neonatal asphyxia is
more strongly influenced by maternal and
fetal biological conditions than by obstetric
procedures, a conclusion consistent with
previous neonatal outcome studies."

Gestational age showed a significant
association with neonatal asphyxia. Neonates
born preterm are at higher risk due to lung
immaturity, insufficient surfactant production,
and underdeveloped respiratory control
mechanisms. Meanwhile, post-term neonates
may experience placental insufficiency,
which reduces oxygen supply to the fetus and
increases the risk of hypoxia during labor.
These results align with findings reported by
Hasani et al., who emphasized that deviations
from optimal gestational age increase the
likelihood of neonatal asphyxia.'

Preeclampsia was also significantly
associated ~ with  neonatal  asphyxia.
Hypertensive disorders during pregnancy
impair uteroplacental perfusion, resulting in
chronic fetal hypoxia and metabolic acidosis.
This condition compromises fetal oxygenation
and increases the risk of respiratory failure
at birth. Previous studies have similarly
demonstrated that preeclampsia is a major
contributor to adverse neonatal outcomes,
including asphyxia.!’

Birth weight was identified as the
dominant factor associated with neonatal
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birth weight often reflects organ immaturity,
particularly in the lungs and central nervous
system, limiting the infant’s ability to adapt
to extrauterine life. The 4.6-fold increased
risk observed in this study supports previous
research identifying low birth weight as a
strong predictor of early neonatal morbidity.'®

In contrast, the mode of delivery was
not significantly associated with neonatal
asphyxia. This suggests that when cesarean
sections or instrumental deliveries are
performed based on appropriate medical
indications and supported by adequate
intrapartum monitoring, the delivery method
itself does not independently increase the risk
of asphyxia. This finding is consistent with
studies indicating that neonatal outcomes are
primarily driven by antenatal and intrapartum
complications rather than the mode of
delivery.”

These results highlight the importance
of strict antenatal monitoring for mothers
with preeclampsia, the preparedness of health
workers to manage low-birth-weight infants,
and the need to strengthen midwives’ skills in
early detection and management of neonatal
asphyxia.?

Conclusion

Gestational age, preeclampsia, and birth
weight are significantly associated with the
incidence of neonatal asphyxia, with low birth
weight identified as the dominant risk factor.
Conversely, the mode of delivery shows
no significant correlation with asphyxia.
These findings underscore the necessity
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strengthening early detection of risk

factors and enhancing antenatal monitoring,
particularly for high-risk pregnancies, to
reduce the incidence of asphyxia and improve
neonatal survival.
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