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ABSTRACT  

Background: Globally, the infant and maternal mortality rate is still a severe problem 
because it was an indicator of national health – no exceptions for Indonesia. In 2017, the 
average infant mortality rate was 76 per 1,000 live births, while in Yogyakarta, it was 313 
cases. The most common causes of infant and neonatal mortality were low birth weight 
babies (LBW) and sepsis. In 2018 in Wonosari, Gunungkidul Regional Hospital found 1,421 
new-borns were normal, and 298 infants were experiencing LBW. This study aims to 
determine preeclampsia's relationship with the incidence of low-birth-weight babies (LBW) 
in Wonosari, Gunungkidul Regional Hospital Year 2018. 
Method: This research was conducted in Wonosari, Gunungkidul Regional Hospital, using 
quantitative analysis with a case-control approach. The case population was 280 and using 
the Slovin formula. We recruited 170 controls and 170 cases. Inclusion criteria used include 
(1) Babies born with low birth weight <2,500 grams; (2) a single fetus; and (3) recorded in 
the medical record at the hospital.  
Results: There was a significant relationship between preeclampsia with low-birth-weight 
babies (LBW) in Wonosari, Gunungkidul Regional Hospital 2018 with a p-value of 0.004 (p 
<0.05) and crude OR 2.114; 95% CI (1.268-3.523). 
Conclusion: Pregnant women with preeclampsia will be at greater risk of giving birth to a 
baby with LBW. 
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INTRODUCTION 

Globally, the infant mortality rate (IMR) and the maternal mortality rate (MMR) are still a severe 
problem because it was one of the national health indicators – including in Indonesia. Neonatal 
mortality in 2017 was about 2.5 million deaths or about 47% of all under-five mortality rates. 
Premature birth (born before 37 weeks' gestation) was blamed as the cause of low birth weight 
babies (LBW) (1), which is a new-born whose weight at birth was less than 2500 grams. The 
global prevalence of LBW is 15.5%, which means that around 20 million LBW infants were 
born every year, and 96.5% LBW was born in developing countries (2). The definition of LBW 
could not only occur in premature babies but also in term infants who experience growth 
retardation during pregnancy (3). 
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The 2012 Indonesian Demographic Health Survey (IDHS) showed neonatal mortality of 19 per 
1,000 live births. The number of deaths in 2017 has decreased compared the neonatal 
mortality in 2012, which declined to 15 per 1,000 live births. The cause of death in the perinatal 
group was caused by Intra-Uterine Fetal Death (IUFD) by 29.5% and LBW by 11.2% (3). 

According to the Special Region of Yogyakarta's health profile in 2017, the number of infant 
mortalities from 2014 to 2017 decreased from 405 to 278 in 2014-2016. Still, it increased in 
2017 as many as 313. The common causes of infant and neonatal mortality in the Special 
Region of Yogyakarta were low birth weight babies (LBW) and sepsis. The prevalence of LBW  
in 2017, Kulon Progo was 6.69%, Gunungkidul 5.67%, Yogyakarta 5.16%, Sleman 4.65%, 
and the lowest was Bantul with 3.79% (4). 

A previous study mentioned that LBW was caused by disease during pregnancy, one of which 
preeclampsia/eclampsia. Preeclampsia was a typical syndrome in pregnancy that affect the 
entire organ system due to decreased perfusion due to vasospasm and endothelial activation 
(5). General criteria for blood pressure preeclampsia ≥ 140/90 mmHg that occur after 20 
weeks' gestation and the presence of proteinuria 300 mg or more urine protein per 24 hours 
or 30 mg / dL (1+ on dipstick) in random urine samples (6). Around 12-25% results in limited 
fetal and small growth for gestational age and premature birth. Research in Palu, Indonesia, 
found a significant relationship between preeclampsia and LBW events with a p-value of 0.003 
and a strength of relationship 0.215 (7). There was a statistically significant relationship, but 
there were probably other variables that were also more influential than the preeclampsia 
factor. Mothers who have experienced preeclampsia during pregnancy had a 2.48 times 
greater risk of giving birth to low birth weight (LBW) babies than mothers who did not 
experience preeclampsia. 

A preliminary study conducted in January 2019 at Wonosari, Gunungkidul Regional Hospital 
found the number of patients with LBW infants from January - December 2018 was 298 babies 
with a total of 1,421 new-born babies. This research determined preeclampsia's relationship 
with the incidence of low-birth-weight babies (LBW) Wonosari, Gunungkidul Regional 
Hospital. 

METHOD 

This study was quantitative with a case-control approach that figure out in Figure 1. The 
population of the study was 298 new-born babies with LBW in Wonosari, Gunungkidul 
Regional Hospital. The study's sample size was 170 sample cases grouped by the Slovin 
formula with a confidence level of 0.05. The control group was 170 new-borns who did not 
experience LBW using a ratio of 1: 1 (8). The total sample of the study was 340 infants. 
Inclusion criteria were (1) Babies born with low birth weight <2,500 grams; (2) a single fetus; 
and (3) recorded in the medical record at the hospital. Exclusion criteria was (1) Intrauterine 
growth restriction (IUGR); (2) Twins; (3) LBW history; and (4) maternal age <20 and> 35 years. 
Data analysis uses Chi-square statistical tests.  
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Figure 1. Data acquisition diagram 

RESULTS 

Table 1 shows respondents' characteristics based on maternal age in the case group; 
maternal age 20-35 is 170 (100%). In the control group, maternal age of 20-35 years is 125 
people (73.5%) more than maternal age> 35 years, which is 39 people (24.1%), and maternal 
age <20 years is six people (3,5%). 

Table 1. Characteristics of Respondents in Wonosari, Gunungkidul 
Regional Hospital 2018 

Characteristics Case Control 
n % n % 

Mother’s Age     
Age <20 years 0 0 6 3.5 
Age 20-35 years 170 100 125 73.5 
Age > 35 years 0 0 39 22.9 
Total 170 100 170 100 

Parity     
Primiparous 79 46.5 58 34.1 
Multipara Multiparaous 91 53.5 112 65.9 
Total 170 100 170 100 

Age     
Preterm 94 55.3 46 27.1 
Aterm  76 44.7 124 72.9 
Total 162 100 162 100 

                  

The respondents' characteristics based on parity in the case group, primipara, were 79 people 
(46.5%) less than multipara, 91 (53.5%). In the control group, primipara was 58 people 
(34.1%) less than multipara, 112 people (65.9%). Of the 340 respondents, the most common 
gestational age distribution in the case group was preterm gestational age, with 94 people 
(55.3%) compared to term gestational age with 76 people (44.7%). In the control group, 
preterm gestational age was 46 people (27.1%), less than at term gestational age was 124 
(72.9). 
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Table 2. Distribution of LBW and preeclampsia status in 
Wonosari, Gunungkidul Regional Hospital 2018 

Variable n (%) 
LBW status   

LBW 170 50 
Not LBW 170 50 

Preeclampsia status   
Preeclampsia 83 24.4 
No Preeclampsia 257 75.6 

  
 
Table 2 shows that the number of respondents in this study was 340 respondents (100%) with 
the criteria of 170 respondents (50%) as case samples in LBW infants and 170 respondents 
(50%) as control samples for non-LBW infants. Women with preeclampsia were 83 (24.4%) 
less than women with no preeclampsia - 257 people (75.6%) out of 340 respondents. 
 

Table 3. Distribution of Preeclampsia Frequency in Wonosari, Gunungkidul 
Regional Hospital 2018 

Variable LBW No LBW Crude OR 
(95% CI)  

P-value 
n % n % 

Preeclampsia 53 31.2 30 17.6   
No Preeclampsia 117 68.8 140 82.4 2.114  

(1.268-3.523) 
0.004 

 
Table 3 shows that the respondents with LBW mostly came from a woman with no 
preeclampsia that was 117 (68.8%). The same case occurred in infants with no LBW, which 
is higher than LBW infant 140 (82.4).  
 
Chi-square test obtained a p-value of 0.004 (p <0.05). The results show a relationship between 
preeclampsia and LBW in Wonosari, Gunungkidul Regional Hospital. Odds Ratio analysis 
results, OR = 2.114, show that women who have preeclampsia are 2.114 times more at risk 
of giving birth with LBW than women who do not have preeclampsia. 

DISCUSSION 

Previous studies found that mothers age at risk to give birth to babies with LBW as many as 
29 (32.6%) was (<20 and >35 years). Simultaneously, a woman at 20-35 years has a low risk 
of as many as 60 (67.4%).  A study result obtained no difference in the proportion of LBW 
events between age at risk and not at risk (9). The results of this study were consistent with 
the theory that the risk of age for babies born with LBW is in mothers aged <20 years due to 
lack of perfection both physically and mentally and at age >35 years because at this age, the 
functions of the reproductive organs are experiencing setback so that the risk of giving birth to 
LBW is higher (10)(11). 

The results of this study showed that not only mothers with multipara parity gave birth to babies 
with LBW but also mothers with primiparous parity had the opportunity to deliver babies with 
LBW. In this study, primiparous and multiparous mothers almost had the same opportunity to 
deliver babies with LBW. Primiparous mothers or having a first-time pregnancy do not have 
pregnancy experience. The abnormalities and complications experienced are quite significant 
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such as dystocia of labor, low nutritional status, and lack of information about pregnancy that 
will affect the baby's weight (12). 

The results of previous studies indicate that gestational age <37 weeks at 143.5 times the risk 
of having a low birth baby (9). This is in line with a previous study that found a significant 
relationship between gestational age, multiple pregnancies, hypertension, and severe anemia 
during pregnancy with LBW events (13)(14). This is due to partial or complete detachment of 
the placenta from normal implantation, a history of disease during pregnancy, and uterine 
abnormalities due to genetic factors (15). Other causative factors include preeclampsia, acute 
infection, strenuous physical activity, multiple births, stress, anxiety, and other psychological 
factors (10)(16). This is consistent with the theory that babies born at less than 37 weeks' 
gestational age are at risk for LBW birth due to growth imbalances due to impaired placental 
circulation and chronic nutritional deficiencies. The birth of a baby with LBW at term gestational 
age can be caused by other factors such as parity 2 or 4, the lack of understanding of mothers 
regarding pregnancy care, and the mother's nutritional status. Age 37 weeks’ gestation is an 
excellent gestational age for the fetus (10)(17). 

Based on the bivariate analysis conducted to test preeclampsia's relationship with LBW using 
the Chi-square test, the p-value was 0.04. The results show an association between 
preeclampsia and LBW events because the p-value is smaller than α (0.04 <0.005). This result 
is in line with previous research with a p-value of 0.001. There is a significant relationship 
between severe preeclampsia with the incidence of low-birth-weight babies at Dr.Oen Hospital 
Surakarta (18). Preeclampsia and eclampsia are a group of diseases directly caused by 
pregnancy, the cause of which is unclear. In addition to infection and bleeding, preeclampsia 
and eclampsia are fundamental causes of maternal and perinatal death in obstetrics (19). This 
study's results are in line with research conducted by Hartati in 2018 in Wangaya District 
Hospital with a p-value of 0.00, indicating there is a relationship between preeclampsia 
mothers with low birth weight, with an OR value of 4.752 (20). Meaning that women with 
preeclampsia risk their babies will experience babies with LBW. And also supported by 
previous studies that showed that preeclampsia could increase the risk of IUGR and low birth 
weight due to decreased uteroplacental blood flow, and this will cause the outcome of low birth 
babies (21). 

Mothers with preeclampsia were at risk of giving birth to a baby with LBW. In preeclampsia, 
abnormalities of the placenta and vasospasm, and endothelial injury will occur. Preeclampsia 
will fail in the invasion of trophoblasts in both waves of the spiral arteries. There would be a 
failure of spiral artery remodeling, which results could decrease uteroplacental blood flow. 
Reduced blood flow to the uteroplacental could cause hypoxia and placental ischemia, 
resulting in stunted fetal growth (22) – supported previous research that states mothers with 
preeclampsia were four times at risk of giving birth to babies with LBW (20). Based on the 
study, 117 mothers did not have preeclampsia as many as 117 mothers who gave birth to 
LBW babies. Another cause of LBW from maternal factors was the birth spacing that was too 
short (less than one year), low socioeconomic conditions (23). 

Two previous studies mentioned that the risk factors for giving birth to a baby with LBW had 
an association with anemia and placental abnormalities to the incidence of premature LBW 
and desaturation while risk factors for parity, pregnancy spacing, maternal medical illness 
(hypertension, preeclampsia, diabetes, and infection), obstetric history and maternal 
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nutritional status that were stated to be no statistically significant relationship between 
premature LBW and desaturation (24,25). 

CONCLUSION 

Based on the research results, we conclude that the incidence of preeclampsia frequency in 
Wonosari, Gunungkidul Regional Hospital in 2018 was 83 people (24.4%), while those who 
did not preeclampsia were 257 people (75.6%). There is a relationship between preeclampsia 
and the incidence of LBW with a p-value of 0.04 <0.05. 
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