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Abstract 

Background: Birth asphyxia is a condition of failure to start breathing in neonates or unable to maintain 

spontaneous breathing at birth. Neonatal asphyxia is a contributor to 30-35% of neonatal deaths. The 

incidence of birth asphyxia in infants in developing countries is 10 times greater than in developed 

countries, especially if maternal and neonatal health services are inadequate. The incidence of asphyxia is 

inseparable from the accompanying risk factors. Therefore, this study aims to determine the risk factors 

for the incidence of asphyxia in newborns based on fetal and maternal factors. Method: This research is 

a literature review where researchers will review articles that are relevant to predetermined criteria. 

Articles were screened based on titles, abstracts, keywords, inclusion criteria, and the contents of the 

entire text, and the seven most relevant articles were obtained for review. Result: The results of a 

literature search showed that the most risk factors for the incidence of birth asphyxia were: Fetal factors 

consisting of low birth weight, prematurity, meconium amniotic fluid, malpresentation, and umbilical 

cord entanglement. Then on maternal factors, the most risk factors were prolonged labor, preeclampsia, 

primigravida mothers, and post-term pregnancies. Conclussion : Based on the results of a search of 

seven literature, researchers have taken the most mentioned factors and grouped these factors into 2 

factors, namely fetal factors and maternal factors. 
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1. Introduction  

Globally, in 2020 WHO stated that infant mortality reached 2.4 million in the first month of 

life. Every day, there are an estimated 6700 neonatal deaths. However, there has been rapid progress in 

efforts to reduce neonatal mortality, from 5 million deaths in 1990 to 2.4 million in 2019. According to 

WHO 2019 data, Indonesia ranks 7 out of 10 countries with the highest newborn mortality rates. in the 

world [17]. The infant mortality rate can be used as an indicator in assessing the health and welfare of 

society. The Neonatal Mortality Rate according to the latest data in 2019 showed that Indonesia reached 

12.41/1000 live births [16]. The most common causes of neonatal death in 2017 were premature birth, 

then intrapartum complications (birth asphyxia or respiratory failure in neonates), and infection [17]. 

Birth asphyxia is a condition of failure to start breathing in neonates or unable to maintain 

spontaneous breaths at birth. Neonatal asphyxia is a contributor to 30-35% of neonatal deaths[1]. About 

10% of newborns fail to initiate their first breath. As many as 3-5% of them require basic resuscitation 

from medical personnel, and <1% require advanced resuscitation[2]. Asphyxia is defined as disruption 
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of the process of blood circulation and oxygen exchange during the prenatal (placenta) phase to the 

postnatal (lung) phase during and immediately after the birth of the baby. This condition causes vital 

organs to experience hypoxia. Many factors are related to asphyxia, starting from fetal, placental, and 

maternal factors [18]. 

The incidence of birth asphyxia in infants in developing countries is 10 times greater than in 

developed countries, especially if maternal and neonatal health services are inadequate [18]. According 

to Mukhtar (2018), the incidence of asphyxia is a contributor to around 800,000 perinatal deaths every 

year. Nigeria, which is a country with the highest infant mortality rate in Africa. As many as 33% of 

newborn deaths in Nigeria are caused by birth asphyxia[3]. According to research by Yadav & Danke 

(2017), it is stated that 23% of neonatal deaths in developing and lower-middle-class countries are 

caused by asphyxia. Asphyxia is the 5th biggest cause of infant and under-five mortality after 

pneumonia, diarrhea, infection, and complications of prematurity[2]. In Indonesia alone, the number of 

neonatal deaths due to asphyxia cases reached 11,133.89 deaths in 2019 [16]. Birth asphyxia becomes a 

worrying condition if it is not treated immediately because it contributes to the morbidity and mortality 

of newborns[2]. 

Based on many studies, there are many risk factors associated with the incidence of asphyxia. 

According to research at Nisthar Hospital Multan in 2020, they grouped the results of research on 

asphyxia risk factors into 3 things, namely maternal factors as much as 30% consisting of hypertension, 

oligohydramnios, polyhydramnios, diabetes, PROM, and UTI. Then there is the placental factor of 

47.3% consisting of placental insufficiency and placental abruption). The third factor is the 22.7% fetal 

factor, namely fetal distress, IUGR, MAS, and malpresentation. To assess the condition of neonatal 

asphyxia, an evaluation can be carried out every 1.5, and 10 minutes using the APGAR score [4]. 

According to a study by Acharya (2020), the incidence of birth asphyxia was more commonly found in 

vaginal deliveries than in cesarean sections. 47.8% of infants had mild and 52.2% of moderate degrees 

of asphyxia. Asphyxia should be prevented by integrated ANC and active management during labor[5]. 

Research conducted at an independent practice of Palembang midwives in 2019 showed that 

there was a significant relationship (p<0.005) on several variables with infant asphyxia, namely maternal 

age at risk, prematurity, and breech position. Meanwhile, there is no statistically significant relationship 

between prolonged labor and the incidence of asphyxia, but mothers who experience prolonged labor 

have a 2.28-fold greater chance of asphyxia (Khoiriah & Pratiwi, 2019). Research by Ardyana (2019) 

also describes factors that are significantly related to the incidence of asphyxia, namely umbilical cord 

entanglement, prolonged labor, and placenta previa [7]. 

The understanding of health workers regarding risk factors for birth asphyxia is considered 

very important in promotive and preventive efforts for pregnant women. This study aims to determine 

the risk factors for asphyxia in newborns based on fetal and maternal factors. 
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2. Method 

This research is a literature review where researchers will review articles that are relevant to 

predetermined criteria. Articles were obtained from searches through Google Scholar, Pubmed, and 

Science direct by filtering the criteria for the 2017-2021 article year. The inclusion criteria set were 

articles of the last 5 years, full-text access, in Indonesian or English, there was a match between the 

objectives and results of the research, and was primary research, not a literature review, systematic 

review, or meta-analysis. The keywords used in the article search were birth asphyxia risk factor, 

neonatal asphyxia. The first search found 88 articles from 57 Google Scholar articles, 18 from Pubmed, 

and 13 from Science Direct. The articles were then screened based on the title, abstract, keywords, and 

inclusion criteria so that 15 articles were found that were deemed relevant to be re-screened. The second 

screening is based on the content of the entire text and obtained the 7 most relevant articles for review. 

 

 

 

 
 

Fig 1. Screening Method Diagram
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Table 1. Article Summary Results 

No Research Title Author Purpose Method Result 

1 Birth Asphyxia and 

Associated Factors 

Among Newborns 

Delivered in Jimma 

Zone Public 

Hospitals, 

Southwest Ethiopia: 

A Cross-Sectional 

Study 

 

Zelalem Jebessa 

Wayessa, Tefera 

Belachew, 

Jophin Joseph. 

Knowing 

asphyxia in 

newborns and 

related factors in 

public hospitals, 

Southwest 

Ethiopia. 

A cross-sectional 

study was 

conducted on 368 

live newborns 

The prevalence of asphyxia in 

newborn babies is 32.9%. 

Significantly related factors were 

prolonged labor, low birth weight, 

meconium, tight nuchal cord, non-

routine ANC, malpresentation. 

2 Description of Risk 

Factors in Asphyxia 

Neonatorum Cases 

at RSIA Budi 

Kemuliaan Jakarta 

Rahmatullah 

Razak 

Knowing the 

description of 

the factors that 

cause the 

incidence of 

asphyxia in 

neonates 

Case-control with 

360 samples 

The frequency of the number of 

asphyxia cases was 120 (33.3%). On 

the baby factor, find a baby with 

malpresentation, LBW, and gender of 

the baby. Meanwhile, maternal 

factors consist of ANC, parity, 

history of diabetes mellitus, and 

certain conditions during delivery 

such as PROM, type of delivery, and 

labor induction. 

3 Low Birth, 

Prematurity, and 

Pre-Eclampsia as 

Risk Factors of 

Neonatal Asphyxia 

Remita Yuli 

Kusumaningrum, 

Bhisma Murt, 

Hanung Prasetya 

Exploring risk 

factors for 

asphyxia in 

neonates at 

Nganjuk 

Hospital, East 

Java. 

Analytical 

observational 

study with a case-

control design. 

The total sample 

is 150 neonates. 

Low birth weight (OR=2.58), 

preeclampsia (OR=3.74), and 

premature birth (OR=1.27) have been 

shown to contribute to an increased 

risk of birth asphyxia. 

4 Risk Factors of 

Perinatal Asphyxia 

Among Newborns 

Delivered at Public 

Hospitals in Addis 

Ababa, Ethiopia: 

Case-Control Study 

Tewodros 

Mulugeta, Girum 

Sebsibe, 

Fikirtemariam 

Abebe Fenta, 

Migbar Sibhat 

Assess risk 

factors for 

perinatal 

asphyxia 

An unmatched 

case-control study 

was conducted on 

213 subjects 

Several factors that are significantly 

related to the incidence of perinatal 

asphyxia are amniotic meconium, 

fetal distress, cesarean delivery, 

device-induced labor, prematurity, 

low birth weight, antepartum 

hemorrhage. 

5 Risk Factors of 

Birth Asphyxia 

Yodit Zewdie 

Berhe, Abel 

determine risk 

factors for 

Case-control with 

390 samples 

Multivariate analysis showed a 

tendency for neonatal asphyxia to 
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Among Neonates 

Born in Public 

Hospitals of Tigray, 

Northern Ethiopia 

Gidey Kebedom, 

Letekikrstos 

Gebregziabher, 

et al. 

neonatal 

asphyxia at 

public hospitals 

of Tigray, 

Ethiopia. 

occur in infants with umbilical cord 

entanglement, meconium 

membranes, malpresentation, and 

maternal conditions such as 

primipara, post-term pregnancy, and 

preeclampsia. 

6 Prevalence and 

contributing factors 

of birth asphyxia 

among the neonates 

delivered at Nigist 

Eleni Mohammed 

memorial teaching 

hospital, Southern 

Ethiopia: a cross-

sectional study 

Ritbano Ahmed 

Abdo, Hassen 

Mosa Halil, 

Biruk Assefa 

Kebede, Abebe 

Alemu Anshebo 

and Negeso 

Gebeyehu Gejo 

Assessing the 

incidence of 

newborn 

asphyxia and the 

accompanying 

risk factors 

cross-sectional 

study was carried 

out on 279 

participants 

There are as many as 15.1% of 

newborns who have asphyxia. The 

condition of the meconium 

membranes, tight umbilical cord, 

prematurity, prolonged labor, and 

also primiparous mothers increase 

the risk of asphyxia in neonates. 

7 Birthweight is an 

independent 

predictor of birth 

asphyxia in twins: 

A retrospective 

cross-sectional 

cohort study of 

5337 Chinese twins 

Hong Cui, Ziwei 

Wang, Jinzhe 

Yu, Caixia Liu, 

CGTBFA 

Identify the 

incidence of 

newborn twins 

who have 

asphyxia and 

determine the 

weight 

percentile of 

babies who have 

asphyxia. 

Secondary data 

analysis. 

Retrieved 

sociodemographic 

and obstetric data 

from the 

electronic records 

systems. 

 

The incidence of neonates with 

asphyxia was 13.5% (705/5222), of 

which 9.35% had moderate asphyxia 

and 4.16% had severe asphyxia. 

Twins born at risk of severe asphyxia 

are those with birth weight <1500 g 

(64.8%). Meanwhile, twins with 

normal weight are at low risk (3.6%). 
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3. DISCUSSION 

Based on the search results, we have found 7 most relevant articles for review. The discussion 

section will describe risk factors for birth asphyxia based on 7 selected articles which are narrated in the 

following paragraphs : 

 

 FETAL FACTORS :  

 

a.   Low Birth Weight 

The results of a study conducted at the Nganjuk hospital, East Java, Indonesia in 2019 by 

Kusumaningrum et al, found that babies born with low birth weight had a statistically significant 

relationship with the incidence of neonatal asphyxia (p<0.05). LBW babies have a 2.58 times greater 

risk of asphyxia than babies who are not LBW. The instability of the body's condition at birth makes the 

system in the body more susceptible to problems, these conditions have an impact on morbidity and 

even mortality in infants.[8]. The results of the same study by Wayessa, et al (2018) stated that the 

chance of asphyxia increased by 4.2 times higher in LBW infants. Babies with low birth weight are 

associated with the incidence of prematurity which causes the baby's lungs to not fully mature and the 

ability of the respiratory muscles to function is limited. This is associated with a high risk of neonatal 

asphyxia[9].  

A study in China by Cui et al (2021) stated that they found 13.5% of twins born with asphyxia 

where LBW was a significant predictor. The results showed that the number of asphyxia twins reached 

64.8% in twins born weighing <1500 grams from the total sample, while twins with ideal body weight 

had a very low asphyxia rate of 3.6%. Increased asphyxia occurs as the baby loses weight at birth[10]. 

Razak (2021) stated that babies born with low birth weight did not receive adequate support from the 

placenta. This makes them deficient in glucose, carbohydrates, and oxygen supply which causes 

problems including unstable breathing function at birth, this can be seen from the low APGAR score. 

Their research descriptively describes the majority of asphyxia babies (38.3%) born with low body 

weight when compared to asphyxia babies who have ideal birth weight with a percentage of 12.5%[11]. 

b.   Prematurity 

The results of research by Abdo (2019), premature birth is one of the contributors to neonatal 

mortality by 21.8% in Ethiopia in 2015. Premature birth is also associated with perinatal asphyxia, 

where the results of their study found that babies born prematurely had a higher probability of being 

born prematurely. nearly 5 times the risk of asphyxia at birth. This is caused by insufficient pulmonary 

surfactant in infants aged <37 weeks. Surfactants play an important role in keeping the alveolar surface 

elastic, avoiding excessive tension, and maintaining the stability of the alveolus function. Insufficient 

surfactant production in premature babies causes asphyxia syndrome when the baby is born[12]. Not 

only that, The Indonesian Pediatrician Association (IDAI) explained that premature babies are very 

susceptible to hypothermia and asphyxia due to the lack of oxygen supply to newborns. Riskesdas 2007 

data describes asphyxia as a risk factor for asphyxia, namely 37%, then premature (34%) and the third is 

sepsis (12%) (IDAI, 2014). 

The results of the same study were stated by Kusumaningrum (2019) that asphyxia is closely related 

to the condition of fetal prematurity, where babies born prematurely have a 1.27 times greater chance of 

birth asphyxia. The results of their multivariate analysis obtained a p-value <0.05, which means that 

premature was significantly associated with asphyxia statistically. This is due to immature or immature 

lungs, so breathing problems can occur at birth[8]. Not only that, Tewodros Mulugeta (2020) stated that 

premature birth is a risk factor that causes birth asphyxia. They stated that the risk of asphyxia increased 

3.4 times in infants born prematurely than infants born at term gestational age. Preventing a premature 

birth is one of the efforts to reduce neonatal mortality. Premature birth is often associated with 
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conditions of low birth weight which will cause various disorders for the fetus in early life, including 

asphyxia problems. Premature babies tend to have insufficient surfactant production to maximize 

respiratory function, so they are very susceptible to asphyxia[13]. 

c.   Meconium Amniotic Fluid 

According to Ahmed (2020) stated the results of his research that meconium was a risk factor for 

increasing the incidence of asphyxia 29.2 times higher when compared to clear membranes. The 

rationale for the incidence of asphyxia in infants who have cloudy amniotic fluid is that meconium can 

cause inflamed lung tissue, narrowing of the airways, and pulmonary air leaks if there is inhalation and 

aspiration of meconium fluid by the baby at birth. This will lead to the output of hypoxia and asphyxia 

of neonates[14]. Asphyxia is 7.5 times more likely to occur in infants with meconium amniotic fluid at 

birth. This is because aspiration of meconium fluid disrupts fetal lung surfactant synthesis and surfactant 

is deactivated. This incident causes the newborn to have difficulty breathing spontaneously which is 

called asphyxia[12]. 

The results of a similar study by Wayessa (2018) stated that meconium amniotic fluid mixed with 

blood was an 8.29-fold risk factor for causing birth asphyxia compared to clear membranes. Aspiration 

of meconium fluid causes airway obstruction that ends in asphyxia. Babies born with cloudy amniotic 

fluid are very susceptible to asphyxia so it is necessary to prepare for rapid and appropriate resuscitation 

management. Prevention of severe asphyxia can be done by medical personnel by endotracheal 

meconium suctioning immediately when the baby is born[9]. 

The results of the same study to support the studies above were also obtained from a study at Addis 

Ababa Hospital, Ethiopia in 2020 that the increased risk of asphyxia was 9.02 times higher in infants 

born with meconium membranes. Several studies in various countries are also in line with this research. 

Cloudy amniotic fluid or meconium causes the majority of airway obstruction in newborns and lung 

inflammation leading to neonatal asphyxia[13]. 

d.   Malpresentation 

Non-cephalic presentations such as breech or transverse increase the risk of birth asphyxia by 6.98 

times when compared with the normal fetal position. Cord prolapse and trauma are the results of some 

malpresentation of the fetus, mainly the breech position. A pinched umbilical cord due to prolapse will 

increase the risk of asphyxia[9]. The results of a similar study were also obtained by Ahmed (2020) that 

fetuses with a non-vertex presentation had a 5.49-fold risk of birth asphyxia compared to babies born 

with a back of the head presentation. Just like previous studies, they also linked the condition of 

malpresentation with umbilical cord prolapse which has a chance of a lack of oxygen supply due to 

pinching of the umbilical cord[14]. 

e.   Tight umbilical cord 

According to Ahmed (2020), tight umbilical cord entanglement has a significant relationship with 

birth asphyxia. The umbilical cord entanglement increases the risk of birth asphyxia by 5.67 times 

compared to other normal babies. The umbilical cord plays an important role in the supply of blood, 

oxygen, and nutrients from the mother to the fetus. The function of the umbilical cord is disturbed due to 

the coiling and pinched umbilical cord resulting in its function is not optimal so that the fetus is at risk 

of lack of oxygen, especially if it is accompanied by clogged arteries and veins of the fetal neck due to 

tight entanglement of the umbilical cord[14] 

A higher increase in the risk of asphyxia due to a very tight umbilical cord was found in Wayessa's 

(2018) study, which is 7.4 times. Babies with tightly wrapped umbilical cords are 7.4 times more likely 

to have birth asphyxia. Oxygen exchange is not smooth and inadequate blood supply due to 

entanglement of the umbilical cord can cause breathing problems at birth or called asphyxia[9]. The 
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results of the same study by Abdo (2019) also found that a tightly wrapped umbilical cord increased the 

risk of asphyxia by 3.1 times. The twist of the umbilical cord here has the meaning of a 360º circle 

around the neck of the fetus. This causes restriction of blood circulation in the neck of the fetus due to 

tight pressure on the umbilical cord. In addition, the exchange of blood rich in oxygen and nutrients is 

not smooth, so it is very susceptible to birth asphyxia[12]. 

 

 MATERNAL FACTORS : 

 

a.   Prolonged Labor 

The second stage of labor more than 3 hours increases the risk of asphyxia in newborns 3.72. The 

condition of prolonged labor is closely related to fetal distress due to exhaustion from the mother and 

also the fetus. The immediate intervention will be able to help reduce the incidence of birth asphyxia[9]. 

The results of the same study by Abdo (2019) also stated that prolonged labor was significantly 

associated with the incidence of birth asphyxia. Mothers who experience prolonged labor in the second 

stage have a 4.6 times chance to give birth to an asphyxiated baby. This is associated with stress on the 

fetus due to too long the labor process[12]. According to Ardyana (2019), childbirth is one of the 

important factors that contribute to asphyxia. A long labor process is 3 times more likely to produce an 

asphyxiated baby. The impact of asphyxia cannot be ignored, it can give output in the form of 

morbidities such as mental retardation, neurological disorders, circulatory failure, and even infant 

mortality[7]. 

b.   Preeclampsia 

According to Kusumaningrum (2019), preeclampsia is one of the predisposing factors for the 

incidence of birth asphyxia. This condition causes placental insufficiency which results in hypoxia 

during and after the baby is born. Preeclampsia increases the risk of birth asphyxia by 3.74 times 

compared to mothers who do not have preeclampsia. The results of their study revealed a statistically 

significant effect between preeclampsia and birth asphyxia. In preeclampsia, the balance of vasodilator 

and vasoconstrictor hormones tends to be disturbed. This causes the blood to be sent to the placenta will 

be reduced so that oxygen is also reduced which results in fetal hypoxia. The prognosis of fetal hypoxia 

if not immediately treated will be severe neonatal asphyxia. According to Indah (2016) in 

Kusumaningrum (2020) states the condition of preeclampsia is when there is an increase in blood 

pressure which results in disrupted blood flow to the placenta unlike normal conditions so that oxygen 

and nutrients are reduced to the fetus due to disturbances in the placenta. Preeclampsia is associated with 

endothelial dysfunction[8]. 

The results of the same study were also obtained from that preeclampsia is a form of obstetric 

complications. Mothers with obstetric complications are 3.76 times more likely to have asphyxia in their 

babies at birth[9]. Not only that, but Ahmed (2020) also stated the results of his research that 

hypertensive mothers who lead to preeclampsia have a 12.4-fold greater chance of having their babies 

experience birth asphyxia. Of course, this condition is very worrying because intrauterine fetal growth 

will be disrupted due to a lack of nutrition and blood supply from the placenta[14]. 

c.  Primigravida mothers 

Primigravida mothers were significantly associated with the incidence of birth asphyxia. According 

to Abdo (2019), the chance of a primigravida mother to give birth to an asphyxia baby is 5.1 times 

greater than that of a multigravida mother. Primigravida is often associated with non-progressive labor 

which leads to fetal stress and respiratory distress[12]. The results of the same study were obtained by 

Ahmd (2020) that primigravida was one of the risk factors for asphyxia in newborns. Primigravida 
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mothers have a 5.5 times greater risk of asphyxia when the baby is born. This is related to primiparous 

mothers who may not have enough knowledge and experience about their pregnancy so that they 

sometimes do not get regular ANC services.[14]. In Wayessa's research (2018), it is also stated that 

mothers who do not perform routine ANC care are at risk of 4.6 times for asphyxia in their babies at 

birth. Mothers with complete and integrated antenatal care can monitor the condition and welfare of the 

fetus so that if complications occur, they can be resolved immediately[9]. 

d.   Post-term Pregnancy  

The results showed that post-term pregnancies had a 2.73 times greater chance of asphyxia in their 

babies at birth. This condition is the result of the inability of the placenta to provide adequate blood, 

oxygen, and nutrition supplies due to an overdue gestational age. The placenta will work optimally at < 

37 weeks of gestation, after which its function will begin to decline. The longer the gestational age, the 

needs of the fetus from the placenta cannot be adequately met. This causes various clinical 

manifestations, one of which is birth asphyxia[14]. 

Batubara and Fauziyah (2020) stated the results of their research that post-term or postdate 

pregnancy was significantly associated with asphyxia. Post-term pregnancy is gestational age > 42 

weeks or more calculated starting from the first day of the last menstrual period. Postdate mothers are 

5.83 times more likely to have asphyxia in their fetuses at birth. Postdate pregnancy is often associated 

with fetal distress due to a lack of blood supply and nutrition(Coal & Fauziah, 2020). 

 

 

4. CONCLUSSION 

Based on the results of a search of seven literature, several risk factors related to birth asphyxia were 

obtained. Researchers have taken the most mentioned factors and grouped these factors into 2 factors, 

namely fetal factors consisting of low birth weight, prematurity, amniotic fluid meconium, 

malpresentation, and umbilical cord entanglement. Then the second on maternal factors, the highest risk 

factors were prolonged labor, preeclampsia, primigravida mothers, and post-term pregnancies. The 

understanding of health workers regarding risk factors for birth asphyxia is considered very important in 

promotive and preventive efforts.  
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