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Abstract

Background: Pregnant women are susceptible to have anemia, marked by hemoglobin level <11gr/
dL. Maternal hemoglobin levels may influence the nutritional transfer, oxygenation, and uteroplacental
circulation of the babies which may affect the infant’s birth weight. This study aimed to explore the
correlation between hemoglobin level and birth weight in pregnant women in rural area in Bandung.

Methods: This cross-sectional study was conducted from August to September 2014, recruiting all
pregnant women registered in a hospital in a rural areas Bandung. Hemoglobin level was obtained from
the medical records and analyzed to correlate with birth weight (Pearson correlation).

Results: In total, there were 95 pregnant women included. The mean of maternal hemoglobin level was
11.6+1.2gr/dL and birth weight was 2.927+398gram. The proportion of maternal anemia and low birth
weights were 30.5% and 15.8%, respectively. Pearson correlation test showed r=-0.093 and p=0.369
which was not significant.

Conclusions: There was no correlation between maternal hemoglobin level and birth weight. Other

factors for low maternal hemoglobin need to be further explored.
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Introduction

Pregnant women are susceptible to have
anemia. There is 37.1% of pregnant women
with anemia, asreported in data of Basic Health
Research (Riset Kesehatan Dasar, Riskesdas)
Indonesia 2013.! During pregnancy, blood
volume is increased due to higher plasma
volume and erythrocyte numbers. The plasma
increase is higher than hemoglobin, leading
to a lower hemoglobin concentration. Low
hemoglobin concentration in pregnant women
below 11 g/dL is designated as anemia of
pregnant women.? One of the effects of anemia
in pregnant women is a delivered baby with
low birth weight.? This may be to disturbance
to nutrition, oxygenation and uteroplacental
circulation.®*

According to the World Health Organization
(WHO), low birth weight is designated when
infant weight is less than 2500 grams (5.5
pounds) at birth.> Infant with low birth weight

may have a higher risk of mortality and
morbidity, such as the occurrence of growth
retardation, delayed cognitive development
and the risk of chronic diseases during
lifetime.>* Previous study in India among
pregnant women in their third trimester has
shown that anemia during pregnancy has a
negative effect on the infant birth weight.®

This study aimed to explore the correlation
between maternal hemoglobin level and birth
weight in a rural area in Bandung.

Methods

The study design was a cross-sectional study,
conducted from August to September 2014
in a rural area in Bandung. A total sample of
95 pregnant women was included from data
obtained from medical records of pregnant
women from January 2011 until May 2014.
The inclusion criteria was pregnant women
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Table 1 The Baseline Characteristics of Pregnant Women

Characteristics n=95 %

Parity

0 39 41.1

1 42 44.2

2 10 10.5

3 4 4.2
Educational Level

Elementary School 5 53

Junior High School 21 22.1

Senior High School 43 45.3

High Education 26 27.3
Occupation

Working 37 38.9

Housewife 58 61.1

aged 20-35 years old whereas the exclusion
criteria was pregnant women with high parity
(more than 4 previous live births), history of
abortion, multiple gestation, premature birth,
a baby with congenital abnormalities, history
of chronic diseases (hypertension, diabetes,
asthma, heart disease, tuberculosis, and
renal failure) and bleeding during pregnancy
(placental abruption and placenta previa).

Data of third-trimester maternal
hemoglobin level and birth weight were
obtained from the medical record of pregnant
women who gave birth at the AMC Hospital
Bandung after getting ethical approval from
the Ethics Committee of the AMC Hospital
Bandung.

Data were collected and analyzed by
univariate to find the proportion of each
variable, and by bivariate to find the
correlation between two variable using

Pearson correlation test, with a significant
value of p<0.05 using statistical software
(SPSS).

Results

Of 95 pregnant women included, 44.2%
had ever given birth for once (1 parity). The
majority were graduated from senior high
school (45.3%), and housewife (61.1%) as
shown in Table 1.

The proportion of maternal anemia and
low birth weight were 30.5% and 15.8%,
respectively (Table 2). The mean of maternal
hemoglobin level was 11.6+1.2gr/dl and birth
weight was 2927+398gram.

The linear test was used after normality
test. It showed p-value=0.783 (p>0.05),
this result indicates that there was a linear

Table 2 Hemoglobin Maternal Level and Infant Birth Weight

Characteristics n=95 %

Hemoglobin Level

<11 gr/dL 29 30.5

11-13 gr/dL 58 61.1

>13 gr/dL 8 8.4
Infant Birth Weight

<2500 gram 15 15.8

22500 gram 80 84.2
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Figure 1 The Linear Relationship between Maternal Hemoglobin Level and Infant Birth

Weight

relationship between maternal hemoglobin
level and infant birth weight, as shown in
Figure 1. Furthermore, the Pearson correlation
test was used to see how close the relationship
between the two variables.

Pearson correlation test showed that the
value of the Pearson correlation coefficient (r)
was -0.093, indicating a very weak correlation
with a negative correlation and value of
p=0.369 (p>0.05), showing no significant
relationship between maternal hemoglobin
level and infant birth weight.

Discussion

This study has shown that 30.5% of pregnant
women are anemic, and this is slightly lower
than the national percentage of 37.1%." The
characteristics of the respondents are different
compared to the national characteristic in
general. Furthermore, these pregnant women
have had a normal delivery. In this study,
the results show no significant correlation
between hemoglobin level of pregnant women
with birth weight (p=0.369), likewise, in a
previous study in other parts of Indonesia in
West Sumatra, also has shown no significant
correlation between maternal hemoglobin
level in the third trimester and infant birth
weight.” Many confounding factors cannot
be controlled, such as maternal age, parity,
nutritional status, chronic disease during
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pregnancy, genetic factors, characteristics of
antenatal care, maternal smoking habits, and
socioeconomic condition.” These factors may
have been taken into consideration. In another
study conducted in Africa has shown a similar
result that there is no significant relationship
between maternal hemoglobin levels and
birth weight.®

There evidence that various factors may
influence condition of anemia and birth weight
such as low maternal nutrition before and
during pregnancy, age less than 20 years old
during pregnancy, abortion history, a history
of having a baby with low birth weight, parity
>4 times, women with chronic illness during
pregnancy, premature birth, the mother who
had multiple gestation, pregnant women that
do not consume or low consume of iron tablets,
lack of antenatal visits, low maternal education
level, and low socioeconomic condition.’!?
In our study, most of these factors have been
controlled by exclusion criteria, however,
several factors are not examined because of
the incomplete data in the medical records.
Furthermore, several factors that affect birth
weight were not studied, such as maternal
nutrition before and during pregnancy,
intake of iron tablets, antenatal visits during
pregnancy, and socioeconomic condition,
whereas it may become a confounding factor
in this study.”*3

Of note, maternal

nutritional intake
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before and during pregnancy can affect fetal
development. Poor nutrition in the mother
before and during pregnancy can lead to a
lack of nutrients that are transmitted through
the placenta to the baby.®* Inadequate intake
of iron tablets during pregnancy and the lack
of antenatal care visits may increase the risk
of low birth weight of the baby.” The intake of
iron tablets during pregnancy helps increasing
overall maternal nutrition so it may increase
the birth weight of the baby.’ In antenatal
visits, the risk of low birth weight can be
reduced because antenatal visits can improve
the mother’s diet during pregnancy, monitor
and assist the mother in weight gain during
pregnancy.’ Socioeconomic conditions have an
important role for pregnant women because it
affects maternal nutrition before and during
pregnancy.’*?

Regardless our finding with no association
between low hemoglobin during pregnancy
and low birth weight, some previous
studies have shown otherwise resulting
that low hemoglobin level during pregnancy
is associated with low birth weight.*#15
Interestingly, when the severity of anemia in
the third trimester of pregnancy is decreased,
the average birth weight is increased.®

Limitations of this study were that not all
influencing factors can be controlled, such
as maternal nutrition before and during
pregnancy, intake of iron tablets, antenatal
visits during pregnancy, and socioeconomic
condition. Further study needs to include all of
these factors, by doing primary data collection
with a prospectively cohort study method and
assessing hemoglobin level from first until the
third trimester of pregnancy. As for secondary
data, in order to control the factors that may
affect the results, a good medical record is
encouraged, such as data of third trimester
hemoglobin level, maternal history of the ANC,
and keeping medical records in good place,
to be used for any later study, and to provide
complete information.

To conclude, our study shows that there
is no correlation between hemoglobin levels
of pregnant women with birth weight. Other
factors for low maternal hemoglobin need to
be further explored.
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