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Keywords disease and diabetes mellitus will be related to the oxygen supply
Antepartum hemorrhage to the baby. The objective: to determine the effect of maternal
Asphyxia disease and antepartum hemorrhage on asphyxia in newborns at

Maternal disease Prof. Dr. Margono Soekarjo Hospital Purwokerto. Method: This

type of research used an analytical observational method with a
case control approach. The population in this study were all
newborns at Prof. Dr. Margono Soekardjo Hospital July-December
2020 as many as 749. The sample used was 150 with 75 samples
for cases and 75 samples for control. The analytical method in this
study uses Chi square. Results showed that maternal disease had
a 4.8 times effect on asphyxia (p = 0.004 95% CI; OR = 4.8),
placenta-previa had 5.2 times effect on asphyxia in newborns (p =
0.002, 95% CI; OR = 5.2), and placental abruption had an effect
on asphyxia (p=0.002). Conclusion: Factors that influence the
incidence of asphyxia in newborns are maternal disease
(hypertension, heart and diabetes mellitus), antepartum
hemorrhage (placenta previa, placental abruption).

1. Introduction

The Infant Mortality Rate (IMR) and Toddler Mortality Rate (AKABA) are still a priority in Central
Java. IMR achievements in 2020: 7.79/1000 KH and AKABA 8.99/1000 KH) although this figure is
much better than the national target (IMR: 24/1,000 KH), however, IMR achievements have decreased
compared to IMR achievements in 2019 (IMR: 8.24/1000 KH and AKABA 9.65/1000 KH, the
achievement has exceeded the 2019 target), but the IMR is an indicator to see the health and welfare
of the community in an area/country. In addition, the SDGs target has not been achieved (end of 2030
<70).[1]

One of the causes of infant mortality is asphyxia by 26.5% percent of infant deaths in Central
Java Province in 2019[2] Asphyxia is a condition in which a baby cannot breathe spontaneously and
regularly immediately after birth. Asphyxia is usually accompanied by hypoxia, hypercapnia and
acidosis. When this process takes place it can result in brain damage or death. Asphyxia can also be
related to the functions of other vital organs[3] Complications due to asphyxia are disorders of heart
function that have been protracted resulting in neonatal shock, so that blood flow to the brain will
decrease, this situation will cause hypoxia and brain ischemia which results in brain edema, this can
also cause cerebral hemorrhage which can then lead to seizures and seizures. The next coma can
result in death and if the baby is alive it can cause mental disability. [4]

The incidence of asphyxia in provincial referral hospitals in Indonesia, deaths due to asphyxia is
41.94%. Asphyxia in newborns contributes 45% as a cause of infant mortality[5] The main causes of
newborn or neonatal death in Indonesia include 29% premature babies, 25% sepsis and pneumonia,
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and 23% of newborns with asphyxia and trauma. Asphyxia in newborns occupies the 3rd cause of
infant mortality in the world in the early period of life[5] According to Saifuddin the

factors associated with the occurrence of neonatal asphyxia are maternal and preterm (premature)
diseases [4] while according to Mochtar these include placenta previa, placental abruption and
prolonged labor[6]

Maternal diseases that can increase the risk of asphyxia include hypertension, heart disease and
diabetes mellitus. In women with severe hypertension, placental abruption (premature detachment of
the placenta) occurs more often, which causes the supply of oxygen and nutrients to be cut off to the
fetus so that the fetus can die. In patients with heart disease, the process of straining causes disruption
of the absorption of oxygen through the mother's lungs so that the amount of oxygen that reaches the
fetus is reduced.

In hypertension in pregnancy (eg preeclampsia) high blood pressure causes reduced blood
delivery to the placenta. this will definitely reduce the supply of oxygen and food for the baby. As a
result, the baby's development becomes slow, and intrauterine hypoxia occurs, even more fatal, this
disease can cause the placental tissue to suddenly detach from the uterus prematurely: [7] The effect
of hypoxia is asphyxia neonatorum. The inability of the baby after birth to breathe normally due to
disturbances in the exchange and transport of oxygen from the mother to the fetus so that there is a
disturbance in the availability of oxygen and the expulsion of carbon dioxide. * Pregnant women with
a diagnosis of hypertension in pregnancy, this is in line with research conducted by Anggraini et al
which shows that there is a relationship between hypertension in pregnancy and asphyxia
neonatorum[8]

Research conducted by Ayuk Windiani, et al also stated that hypertension in pregnancy affects
neonatorum asphyxia. In this study, it was found that newborns with asphyxia heonatorum who were
born to mothers who had hypertension during pregnancy in Wonosari Hospital were 87% of the total
research subjects. In women with hypertension during pregnancy, vascular constriction causes
resistance to blood flow and plays a role in the development of arterial hypertension. In preeclampsia,
impaired placental function due to decreased blood supply can result in fetal hypoxia. The effect of
hypoxia is the occurrence of neonatorum asphyxia due to impaired oxygen exchange and
transportation from the mother to the fetus, so that there is a disturbance in oxygen supply and carbon
dioxide expenditure.[9] Another study was also conducted by Evi Desfauza which stated that there
was a significant relationship between hypertension in pregnancy and neonatal asphyxia: [10]

Meanwhile, in patients with diabetes mellitus, babies born to people with diabetes have a risk of
suffering from asphyxia. The results of Kurniawan and Wiwin's research show that gestational
diabetes has an effect on Respiratory Distress Syndrome (RDS) this is because during the delivery
process seizures occur in the mother caused by increased maternal blood pressure causing fetal
distress. Diabetes in pregnancy can cause blood coagulation to increase which causes impaired
cardiac performance and can lead to less or more oxygen supply to the fetus, resulting in respiratory
distress in neonates. The mother's pancreas works extra to produce insulin but insulin can't control
blood glucose, so high blood glucose crosses the placenta by giving high blood glucose levels to the
baby, this can cause the baby's pancreas to work extra to produce insulin to get rid of blood glucose
so that it can cause RDS[11]

2. Materials and Method

The type of research used is analytic observational research. using a retrospective case control
approach. The type of data used in this study is secondary data. The population in this study were
749 infants consisting of 460 infants with asphyxia and 289 infants with normal asphyxia. the number
of samples is at least 10-15% of the population size. So the sample used is 75 respondents. The
sample as cases amounted to 75 (asphyxia) while 75 respondents were not asphyxia as controls. So
that the number of samples used was 150. The sampling procedure used simple random sampling.
In this study, the research instrument used was a check list. The analytical method in this study uses
Chi square.

3. Results and Discussion
3.1. Results
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1.

Maternal disease factors related to the incidence of asphyxia in newborns at Prof. Dr. Margono
Soekarjo Hospital Purwokerto

Based on the results of the analysis in Table 1, it shows that the majority of mothers who
suffer from iliness during pregnancy experience asphyxia neonatorum, namely 16 (80%). In this
study, the number of mothers who had a history of the disease were 20 mothers, consisting of
hypertension, 14 mothers, heart disease, 2 mothers, and diabetes mellitus, 4 mothers.

Based on the chi-square correlation analysis, the probability value (p) is 0.004 with a
significance level of 5% (0.05). It can be stated that maternal disease factors are associated
with the incidence of asphyxia in newborns at Prof. Dr. Margono Soekarjo Hospital Purwokerto
in 2020. While the results of the Odd Ratio analysis showed a value of 4.8 (ClI 1.5-15.2) which
means that a history of maternal disease causes asphyxia in newborns by 4.8 times compared
to infants born to mothers who have no history of disease.

Table 1. Cross tabulation of maternal diseases related to the incidence of asphyxia in newborns

at Prof. Dr. Margono Soekarjo Hospital Purwokerto

Maternal diseases Asphyxia P OR
Yes No Total
f % f % f %
Yes 16 80 4 20 20 13.3 0,003 4.8
No 59 454 71 54.6 130 86,7 (Cl1.5-15.2)
Total 75 50 75 50 150 100

Factors of placenta previa related to the incidence of asphyxia in newborns at Prof. Dr. Margono
Soekarjo Hospital Purwokerto

Based on the results of the analysis in Table 2, it shows that the majority of mothers who
experienced placenta previa gave birth to babies with asphyxia, hamely 17 (81%) of the 21
cases of placenta previa experienced by mothers. Based on the chi-square correlation analysis,
obtained a probability value (p) of 0.002 with a significance level of 5% (0.05), it can be stated
that the placenta previa factor is associated with the incidence of asphyxia in newborns at Prof.
Dr. Margono Soekarjo Hospital Purwokerto.

While the results of the Odd Ratio analysis show a value of 5.2 (Cl 1.6-16.3, which means
that mothers who have placenta previa have a 5.2 times risk of asphyxia in newborns compared
to babies born to mothers who do not have placenta previa.

Table 2. Cross tabulation of placenta previa related to the incidence of asphyxia in newborns at

Prof. Dr. Margono Soekarjo Hospital Purwokerto

Asphyxia
Plasenta Yes No Total p OR
Previa
f % f % f %
Yes 17 81 4 19 21 14 5.2
No 58 45 71 54 129 86 0,002 (CI 1.6-16.3)
Total 75 50 75 50 150 100

Factors of placental abruption related to the incidence of asphyxia in newborns at Prof. Dr.
Margono Soekarjo Hospital Purwokerto

Based on the results of the analysis in Table 3, it shows that the majority of mothers who
experienced placental abruption gave birth to babies with asphyxia by 25 mothers (73.5%) of all
mothers who experienced placental abruption, namely 34 mothers. Based on the chi-square
correlation analysis, the probability value (p) is 0.002 with a significance level of 5% (0.05).
Because the value is 0.002 < 0.05, it can be stated that placental abruption affects the incidence
of asphyxia in newborns at Prof. Dr. Margono Soekarjo Hospital Purwokerto. While the results
of the Odd Ratio analysis show a value of 3.7 (Cl 1.5-8.5), which means that mothers who
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experience placental abruption are at risk of asphyxia in newborns by 3.7 times compared to
babies born to mothers who do not experience placental abruption.

Table 3.Cross tabulation of the frequency of placental abruption associated with the incidence of
asphyxia in newborns at Prof. Dr. Margono Soekarjo Hospital Purwokerto

asphyxia
Placental Yes No Total P OR
abruption
f % f % f %
Yes 25 735 9 26.5 34 22,7
0,002 3.7
No 66 56.9 50 431 116 77,3 (Cl 1.5-8.5)
Total 75 50 75 50 150 100

3.2. Discussion
1. Maternal disease factors related to the incidence of asphyxia in newborns at Prof. Dr. Margono
Soekarjo Hospital Purwokerto

Based on the chi-square correlation analysis, the probability value (p) is 0.004 with a
significance level of 5% (0.05). It can be stated that maternal disease factors are associated with the
incidence of asphyxia in newborns at Prof. Dr. Margono Soekarjo Hospital Purwokerto in 2020. While
the results of the Odd Ratio analysis showed a value of 4.8 (Cl 1.5-15.2) which means that a history
of maternal disease causes asphyxia in newborns by 4.8 times compared to infants born to mothers
who have no history of disease.

Maternal disease can cause asphyxia in newborns, this is because disease factors, especially
hypertension, heart disease and diabetes mellitus will be related to the oxygen supply to the baby.
Manoe VM, Amir | reseach showed that Risk factors for asphyxia in newborns consist of maternal
factors, namely: infection (chorioamnionitis), toxemia/eclampsia, maternal chronic disease
(hypertension, heart disease, kidney disease, lung disease and diabetes mellitus). During pregnancy,
there will be changes in circulation that are influenced by hormones. Increased weight in the mother
and the extra tissue needed for the fetus to grow and develop in the womb. Blood pressure will fall
in the first 6 months of pregnancy, this happens because of a decrease in peripheral vascular
resistance caused by stretching of smooth muscles by the hormone progesterone after 24 weeks
blood pressure will continue to rise. This increase occurs along with the enlargement of the uterus
and the size of the conceptus [12] [13][14][15]

This condition will cause the uptake of oxygen in the uterine blood too much during pregnancy,
if the blood flow to the placenta is delayed, the oxygen and nutrients that will be delivered to the fetus
will be reduced, so that it will slow down the growth and development of the fetus, and increase the
risk during childbirth. Preeclampsia can occur because it is influenced by several factors, namely the
old age of the mother because at the age of the old mother will experience a decrease in body
functions due to the degeneration process. The process of degeneration in the mother's reproductive
system results in impaired body functions making it easy to get pregnant. [16]

In women with hypertension during pregnancy, vascular constriction causes resistance to blood
flow and plays a role in the development of arterial hypertension. In preeclampsia, impaired placental
function due to decreased blood supply can result in fetal hypoxia. The effect of hypoxia is the
occurrence of neonatorum asphyxia due to impaired oxygen exchange and transportation from the
mother to the fetus, so that there is a disturbance in oxygen supply and carbon dioxide expenditure.
From the 96 study samples, there were 71.9% pregnant women with a diagnosis of hypertension in
pregnancy, this is in line with research conducted by Anggraini et al in 2014 which showed that there
was a relationship between hypertension in pregnancy and asphyxia neonatorum. [8][17][18]

Asphyxia can cause an imbalance in body temperature and hypothermia occurs. Hypothermia
can cause constriction of blood vessels resulting in anaerobic metabolism, increasing oxygen
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demand, and resulting in hypoxaemia. If this happens, the body quickly uses energy to stay warm
so that when it's cold, the baby needs more oxygen. Thus, hypothermia can result in reduced oxygen
flow to tissues and the neonate will experience hypoglycemia. Hypoglycemia in neonates can occur
if conditions are found such as inadequate maternal nutrition during pregnancy, excess insulin
production in infants with diabetic mothers, severe hemolytic disease in neonates, congenital defects
and congenital metabolic diseases, asphyxia, and liver disease[12]

Another study was also conducted by Husna at all, which stated that there was a significant
relationship between hypertension in pregnancy and neonatal asphyxia[10] Another study that
confirmed the relationship between hypertension in pregnancy and asphyxia neonatorum was
conducted by Anggraini et al in 2014 with the results that there was a significant relationship between
hypertension in pregnancy and asphyxia in newborns (p-value 0.000). [8] This is in accordance with
Hashemi's research, In hypertension in pregnancy (eg preeclampsia) high blood pressure causes
reduced blood delivery to the placenta. this will definitely reduce the supply of

oxygen and food for the baby[7] As a result, the development of the baby becomes slow, and
intrauterine hypoxia occurs, even more fatal, this disease can cause the placental tissue to suddenly
detach from the uterus prematurely. The effect of hypoxia is asphyxia neonatorum. The inability of
the baby after birth to breathe normally due to disturbances in the exchange and transport of oxygen
from the mother to the fetus so that there is a disturbance in the availability of oxygen and the
expulsion of carbon dioxide. Pl Hypertension in pregnancy was a relationship with asphyxia
neonatorum. [8] [17][18]

Heart disease can also cause asphyxia. In patients with severe heart disease, an epidural
anesthetic can be given to numb the lower spinal cord and so that the patient does not have to strain
during labor. Straining causes disruption of oxygen absorption through the mother's lungs so that the
amount of oxygen that reaches the fetus is reduced. Babies are born with the help of forceps or by
cesarean section. In addition to hypertension and heart disease, diabetes mellitus can also cause
babies to be born with asphyxia. Immediately after delivery, many sufferers do not need insulin.
Women who had diabetes before pregnancy, after delivery their need for insulin decreased
drastically, then gradually increased again after about 72 hours.

Babies born to diabetics have a risk of suffering from asphyxia, low blood sugar and calcium
levels, jaundice and an increased red blood cell count. This disorder is temporary and can be treated.
The results of this study are in accordance with research conducted by Muliawati, that mothers with
a history of hypertension have a risk 11.9 times greater than without a history of hypertension[19]
[20]

2. Factors of placenta previa related to the incidence of asphyxia in newborns at Prof. Dr. Margono
Soekarjo Hospital Purwokerto

Based on the chi-square correlation analysis, obtained a probability value (p) of 0.002 with a
significance level of 5% (0.05), it can be stated that the placenta previa factor is associated with the
incidence of asphyxia in newborns at Prof. Dr. Margono Soekarjo Hospital Purwokerto. While the
results of the Odd Ratio analysis show a value of 5.2 (Cl 1.6-16.3, which means that mothers who
have placenta previa have a 5.2 times risk of asphyxia in newborns compared to babies born to
mothers who do not have placenta previa.

Complications in the mother that can cause asphyxia are pre-eclampsia and eclampsia,
placenta previa, placental abruption, prolonged or obstructed labor, infection and post-term
pregnancy. [4] Placenta previa can cause asphyxia. This is because the placenta is the root of the
fetus to suck nutrients from the mother in the form of O2, amino acids, vitamins, minerals and other
substances to the fetus and remove the products of fetal metabolism and CO2. Impaired gas
exchange in the placenta will cause fetal asphyxia[21][22] [23]

The results of the study are in accordance with the theory put forward by Mochtar which states
that placenta previa is a placenta that implants in the lower uterine segment and covers part or all of
the internal uterine ostium. [6] The incidence of placenta previa is 0.4% - 0.6%. Bleeding from
placenta previa accounts for approximately 20% of all cases of antepartum haemorrhage. Seventy
percent of patients with placenta previa experience painless vaginal bleeding in the third trimester.
20 percent had contractions accompanied by bleeding, and 10 percent had an accidental diagnosis
of placenta previa by ultrasound or examination of the fetus at term. Complications in the mother can
cause anemia to shock, while in the fetus it can cause asphyxia neonatorum to fetal death in utero.
The results of this study are in line with research conducted by Ardyana there is a relationship
between placenta previa and the incidence of asphyxia neonatorum with p value = 0.000, there is a
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relationship between prolonged labor and the incidence of asphyxia neonatorum with p value =
0.000, and there is a relationship between umbilical cord entanglement with the incidence of asphyxia
neonatorum with p value = 0.000. [24]

3. Factors of placental abruption related to the incidence of asphyxia in newborns at Prof. Dr.
Margono Soekarjo Hospital Purwokerto

Based on the chi-square correlation analysis, the probability value (p) is 0.002 with a
significance level of 5% (0.05). Because the value is 0.002 < 0.05, it can be stated that placental
abruption affects the incidence of asphyxia in newborns at Prof. Dr. Margono Soekarjo Hospital
Purwokerto. While the results of the Odd Ratio analysis show a value of 3.7 (CI 1.5-8.5), which means
that mothers who experience placental abruption are at risk of asphyxia in newborns by 3.7 times
compared to babies born to mothers who do not experience placental abruption.

Placental abruption is the separation of the placenta from its normal implementation in the
uterus before the fetus is born, this can cause disturbances to the mother and fetus. Premature
detachment of the placenta causes blood to accumulate between the placenta and the uterine wall
which can cause disturbances to the mother and fetus.[25] [26][27]Complications for the fetus
depending on the extent of the detached placenta can cause mild neonatal asphyxia to fetal death
in utero. In pregnancies complicated by abruption, it is possible that neonates experience chronic
hypoxia that leads to underdevelopment even in the absence of prematurity. Hypoxia may also
explain the elevated risk of poor outcomes even among term neonates. placental abruption factors
can cause neonatal asphyxia. [28][29][30]

4. Conclusion

Based on the results of the study, it can be concluded that maternal disease (hypertension, heart
disease and diabetes mellitus) and antepartum bleeding affect the incidence of asphyxia. It is hoped
that from the results of this study pregnant women can prevent risk factors for asphyxia by conducting
early health checks before pregnancy so that optimal treatment of the disease can be carried out.
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