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ABSTRACT
Aim: The study was done to understand the relationship between pregnant 
women with anemia and low birth weight (LBW) in neonates born to them.
Methods and Materials: This cross sectional study was done from medical 
records of infants born in a tertiary referral hospital between January-March 
2019. Total 379 medical records taken by total sampling. Bivariate analysis 
using chi-square was done to find the relationship between anemia of 
pregnant women and the incidence of LBW infants. Multivariate binary logistic 
regression analysis was conducted to find the relationship between maternal 
age, total parity, gestational age, infant gender, and anemia simultaneously 
with LBW infants.
Results: From 379 pregnant women, 138 (36.4%) had anemia and 60 
(15.8%) pregnant women among them gave birth to LBW infants. Pregnant 
women who were not anemic amounted to 241 pregnant women (63.6%), 
which 114 (30.1%) of them gave birth to LBW infants (p=0.47). From the 
multivariate analysis, the variables anemia in pregnancy, maternal age, and 
gender of the infant were not associated with LBW, while the amount of 
parity and gestational age were significantly associated with LBW incidence. 
Nuliparous women [p=0.039, AOR 1.91 (95% CI 1.03-3.54)] were more likely 
to deliver LBW infants than multiparous women. Infants born to mothers at 
preterm gestation [p=<0.001, AOR 32.9 (95% CI 18.28-59.24)] were more 
likely to experience low birth weight compared to mothers at term gestation.
Conclusion: There was no relationship between anemia in pregnancy and 
LBW infants.

Introduction
According to the World Health Organization (WHO) 
in 2011, the maternal anemia global prevalence was 
38.2%, with the largest proportion in Southeast Asia at 
48.7%.1 Based on statistical data from Indonesia Basic 
Health Research (Riset Kesehatan Dasar/RISKESDAS) 
there has been an increase in the prevalence of 
maternal anemia formerly 37.1% in 2013 to 48.9% 
in 2018.2 From the same statistical data, it is known 
that proportion of low birth weight (LBW) infants in 
Indonesia reached 6.2% in 2018. The province with 
the highest proportion of LBW infants was in Central 
Sulawesi with 8.9% prevalence, while West Java had a 
proportion of LBW infants of around 6.3%.2 According 
to the Health Profile of West Java Province in 2017, 
Bandung is the city with the highest presentation of 
LBW incidents (7.52%), while the lowest is Sukabumi 
(0.36%).3

The increase in maternal blood plasma volume in 

pregnancy serves to meet the needs of blood supply 
from the uterus to the fetus. The increase in blood 
plasma volume is also accompanied by an increase of 
red blood cells. However, because the increase in red 
blood cells is not proportional to the increase of plasma 
volume, it will cause an unbalanced condition called 
hypervolemia.4 Hypervolemia is a condition where there 
is too much plasma volume in the blood, decreasing 
the ratio of red blood cells to blood plasma.5 This can 
makes the normal concentration of hemoglobin (Hb) of 
pregnant women to decrease when compared to non-
pregnant women.6 If the Hb concentration continues 
to drop to less than 11 g/dl during the first, second, 
or third trimester, this condition can be called anemia 
in pregnancy or maternal anemia.1

About 60% of severe anemia in pregnancy are caused 
by iron deficiency.1 The prevalence of maternal 
anemia was higher in pregnant women who did not 
take iron supplements (38.8%) compared to those 
who took iron supplements (29.2%).7 Iron deficiency 
anemia in pregnancy occurs due to the need for iron 
to increase significantly because of the rapid growth 
and development of the fetus.8 Various studies have 
reported that pregnant women with iron deficiency 
anemia will have a poor outcome for both mother 
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and infant. In a systematic review research and 
international meta analysis using electronic databases, 
it is stated that anemia in pregnancy is considered to 
be a factor for the incidence of LBW.9

Birth weight is divided into three conditions, LBW, 
normal birth weight, and large birth weight. Normal 
birth weight is a infant weighing ≥2500-3999 grams, a 
infant with large birth weight is weighing ≥4000 grams, 
while LBW is a infant weighing <2500 grams.10 LBW 
infants have a higher risk for developing various health 
problems as they grow. For example LBW infants in 
South Asia, especially those weighing less than 2000 
grams, have substantial cognitive and motor impairment 
compared with normal birth weight infants.11 Children 
with more disabilities and developmental delay have 
history of premature and LBW, so there is a need for 
developmental screening tests and interventions to 
reduce malnutrition in infants.12 Regarding the school 
performance, LBW infants were 2-6 times more likely 
to have a worse performance than the infants with 
normal weight.13

Based on the explanation above, this study was 
conducted to find the relationship between anemia in 
pregnancy and the incidence of LBW infants in a tertiary 
referral center in Indonesia.

Methods & Materials
This cross sectional study was done from the medical 
records of infants born in Dr. Hasan Sadikin Central 
General Hospital, Bandung, Indonesia from January 
to March 2019. Infants born to mothers who had 
checked their hemoglobin levels just before delivery 
were included in the study. Infants with major 
congenital abnormalities, infants of mothers with 
maternal hypertension, and multiple pregnancy were 
excluded from the study. Data was collected from 
the Neonatology Division of the Department of Child 
Health, Dr. Hasan Sadikin Central General Hospital 
with the ethical exemption permit number 907/UN6.
KEP/EC/2020 by the Research Ethics Commission of 
Padjadjaran University and online data collection permit 
by the Director of Human Resources, Education and 
Research Dr. Hasan Sadikin Central General Hospital.
By total sampling method, data was taken from 379 
infant medical records and included maternal age, total 
parity, history of anemia in pregnancy, gestational 
age, gender of infant, and birth weight. Maternal 
gestational age was considered as the duration of 
gestation measured from the first day of the mother’s 
last menstrual period until the date of examination. 
Term pregnancy was defined if the pregnancy has 
reached 37 weeks, below that range was called preterm 
pregnancy.10 Maternal anemia was classified into mild 
and moderate anemia. Mild anemia had a Hb level from 
9 to 10.9 g/dL and moderate anemia had a Hb level 
of 7 to 8.9 g/dL.14 LBW infant was an infant weighing 
<2500 grams.10

Statistical analysis: The data were analyzed using 
univariate, bivariate, and multivariate analysis. 
Univariate analysis used to identify the characteristics 
of the research subjects. Chi-square test was used 
to find the relationship between anemia of pregnant 
women and the incidence of LBW infants, with results 

of p value, X2 value, and Prevalence Ratio (PR). 
Bivariate analysis was also used to see differences in 
the distribution of LBW in other groups of variables. 
Multivariate binary logistic regression analysis was 
conducted to find the relationship between maternal 
age, total parity, gestational age, infant gender, and 
anemia simultaneously with LBW infants. Adjusted 
Odds Ratio (AOR) with 95% Confidence Interval (CI) 
was used to measure the strength of this relationship. 
The level of significance in this study was considered 
to be p<0.05.

Results
The characteristics of subjects are shown in Table 1. 
Based on Table 2 it can be seen that the proportion 
of LBW in this study was 45.9%. From 379 pregnant 
women, 138 (36.4%) had anemia and 60 pregnant 
women (15.8%) among them gave birth to LBW infants. 
Pregnant women who were not anemic amounted to 
241 pregnant women (63.6%), which 114 (30.1%) 
of them gave birth to LBW infants (p=0.47). Other 
variables that also showed no difference in distribution 
of LBW infants were maternal age (p=0.41) and gender 
of the child (p=0.29). From the multivariate analysis 
(Table 2), the variable anemia in pregnancy, maternal 
age, and gender of the infant were not associated 
with LBW, while the amount of parity and gestational 
age were significantly associated with LBW incidence. 
Nuliparous women [p=0.039, AOR 1.91 (95% CI 
1.03-3.54)] were more likely to deliver LBW infants 
than multiparous women. Infants born to mothers 
at preterm gestation [p=<0.001, AOR 32.9 (95% CI 
18.28-59.24)] were more likely to experience low birth 
weight compared to mothers at term gestation.

 
Table 1. Characteristics of Research Subjects

Characteristics N (%)

Maternal Age

<20 years 60 (15.8)

21-35 years 265 (69.9)

>35 years 54 (14.2)

Total Parity

1 167 (44.1)

2-3 188 (49.6)

<4 24 (6.3)

Gestational Age

Premature 166 (43.8)

Term 213 (56.2)

Gender

Female 174 (45.9)

Male 205 (54.1)

Anemia Classification

Mild 110 (79.7)

Moderate 28 (20.3)
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Table 2. Distribution and Relationship of Anemia in Pregnancy and other variables and Low Birth Weight (LBW) 
Infants

 
LBW

p 
value X2 PR 

(95% CI)
p 

value AORYes 
N (%)

No 
N (%)

Anemia

Yes 60 (15.8) 78 (20.6) 0.47 0.52 0.86 (0.56-1.3) 0.43 0.79 (0.43-1.43)

No 114 (30.1) 127 (33.5)    1 1

Maternal Age

<35 years 152 (40.1) 173 (45.7) 0.41 0.67 1.28 (0.71-2.3) 0.76 1.14 (0.47-2.76)

>35 years 22 (5.8) 32 (8.4)    1 1

Total Parity

Nulliparous 91 (24) 76 (20.1) 0.003 8.85 1.86 (1.23-2.8) 0.039  

Multiparous 83 (21.9) 129 (34)    1  

Gestational Age

Premature 141 (37.2) 25 (6.6) <0.001 181.19 30.76 (17.5-54.1) <0.001  

Term 33 (8.7) 180 (47.5)    1  

Gender

Female 85 (22.4) 89 (23.5) 0.29 1.12 1.24 (0.83-1.86) 0.05  

Male 89 (23.5) 116 (30.6)    1  

Note: AOR - Adjusted Odds Ratio, PR - Prevalence Ratio.

Discussion
Anemia is a problem that often occurs in pregnancy. 
This study found that anemia in pregnancy occurred 
quite often, namely 36.4%. However, there is a big 
difference in the proportion of maternal anemia in 
different countries such as US where only 10% of the 
mothers were diagnosed with anemia in pregnancy.15 
Proportion of infants born with LBW also varies in 
different countries from 11.4% in India while our study 
has 45.9% infants with LBW.16 This means Indonesia 
especially Bandung still needs an extra attention to 
maternal and child healthcare for a better health 
outcome.
Anemia in pregnancy raise the risks of bad outcomes 
for the infant, such as premature birth and LBW infant. 
Anemia can cause LBW in infant due to decreased 
oxygen supply through the placenta to the fetus.15 
Explanation regarding the relationship between anemia 
and LBW infants is due to the decreased oxygen supply 
reducing fetal fat and glycogen stores. If the fat and 
glycogen stores are reduced, it will cause the fetus 
to be in a hypoglycemic state. This will make Insulin 
like Growth Factor-I (IGF-I) decrease, because the 
regulation is regulated and is directly proportional to 
the supply of glucose to the fetus. The function of IGF-I 
is to stimulate proliferation, differentiation, protein 
and glycogen synthesis from fetal cells, and growth 
of neurons and brain. Decreased levels of IGF-I have 
been shown to make the fetal growth rate decrease and 
when the infant is born it will make his birth weight 
lower below normal limits.17,18,19

Contrary to the above, research by Bencaiova et al. 
(2014) states that anemia in pregnancy did not have 

a negative impact on the infant, because mild anemia 
which was also the most prevalent degree of anemia 
in this study (79.7%), was not associated with poor 
outcome in infants due to the protective effect that can 
still be obtained from adequate iron supplementation.20 
In this study it was found that anemia did not lead to 
LBW infants.
An infant can have LBW due to fetal growth restriction, 
premature birth or both. Fetal growth restriction is 
divided into three main causative factors, that are 
maternal, fetal and placental factors. Maternal factors are 
under nutrition, hypertension and preeclampsia. Fetal 
factors are chromosomal or congenital abnormalities, 
multiple pregnancy, and infection. Placental factor is 
the most common cause and generally described as 
placental insufficiency, i.e., several types of diseases 
cause reduced transfer of oxygen and nutrients to the 
fetus.17,21 The cause of LBW infant due to infants born 
prematurely occurred in this study. It showed that 
preterm infants had the chance to be born LBW by 32.9 
(95% CI=18.28-59.24).
Based on the explanation above, the internal risk 
factors for LBW infant can be due to various things. 
The assumption for the results of this study that there 
is no relationship between anemia in pregnancy and 
LBW infants is because there are still many factors that 
cannot be excluded as confounding factors in this study. 
Moreover, Dr. Hasan Sadikin Central General Hospital 
Bandung is a class A hospital which is the highest 
referral hospital in West Java Indonesia. This hospital 
accepts many patients from other hospitals with various 
conditions of pregnant women including diseases that 
have been mentioned in the previous paragraph.
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Another result obtained in this study was no relationship 
between pregnant women aged ≤35 years and >35 
years with the LBW infants (p=0.76). According 
to Goisis et al. (2017), there was no relationship 
between advanced maternal age and LBW infant due 
to unobserved factors such as the social background 
of parents and genetic factors.22

It was found that nulliparous women had a chance of 
giving birth to LBW 1.91 times more than multiparous 
women (95% CI 1.03-3.54). Nulliparous women often 
have complications because the mother is probably can 
not adapt well to pregnancy, causing excessive anxiety 
which results in stress and affects the development 
of the fetus.23 However according to a cohort study 
by Tellapragada et al. in India, amount of parity was 
not a risk factor for LBW, but rather periodontitis, 
hypertension, maternal height <150 cm, and late-
pregnancy genital infection.16

Even though the data sample consists of more male 
infants than female infants, but the proportion of female 
was higher in LBW infants (48.8%) than those without 
LBW infants (43.4%). The proportion of male was higher 
in non LBW infants (56.6%) compared to LBW infants 
(51.1%). This proportion was in accordance with other 
studies, although statistically there was no relationship 
between gender and LBW (p=0.05). Andayasari et al. 
concluded that most of the LBW infants were female 
(55.2%) and the risk of giving birth to LBW was higher 
in female than male (ORa=1.42; P=0.017).24 The exact 
mechanism of gender differences on the effect on infant 
birth weight is still unknown, but several studies have 
hypothesized that these differences in birth weight 
were due to differences in the effect of androgens on 
body composition.25

The weakness of this research was due to confounding 
factors that cannot be fully controlled. Confounding 
factors greatly influence the relationship between 
the independent and dependent variables. In this 
study, the confounding factors assumed to have a lot 
of influence were conditions that can cause impaired 
fetal growth, such as diabetes in pregnancy, maternal 
nutritional status before and during pregnancy, and 
maternal infections. This study also could not identify 
the timing of anemia during pregnancy because of the 
limited data.

Conclusion
The result showed that there was no relationship 
between anemia in pregnancy and LBW infants. Most 
of the anemia in this study was mild anemia, therefore 
iron supplementation can be promoted to pregnant 
women and preconception women as the preventive 
measure for more severe anemia.
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