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Background: The high number of infant mortality rate in Indonesia relate to Low Birth
Weight (LBW) babies that be a problem of public health sector. LBW babies are facing
several health problems such as various diseases that arise in the first six days of life, and
can experience long-term problems such as impaired development and growth. This is
inseparable from the mother's risk factors during pregnancy. West Papua Province
contributes 23.8% of LBW cases in Indonesia. Fakfak District Hospital as the only
referral hospital in West Papua Fakfak district still has many problems related to cases of
low birth weight babies.

Objective: To know the risk factors of LBW prevalence based on maternal age,
gestational age, parity, hemoglobin levels, premature rupture of membranes (PROM),
and preeclampsia in Fakfak public hospital, West Papua.

Methods : This study is an observational analytic with cross sectional study in Fakfak
public hospital during April 2021 till October 2021. Purposive sampling method used to
obtain the samples from medical records that fit to inclusion and exclusion criteria
(N=418). Data was analyzed with SPSS statistic for Mac used Chi-square test and logistic
regression method. The significant level of the test was p < 0,05.

Results: A total of 418 newborn were included during study period. There were
significant results in gestasional age (p=0,000) (OR 7,23, C195% 1,13-10,4), premature
rupture of membranes (PROM) p=0,000 (p<0,05) OR 14,23 (CI95% 7,7-26,2),
hemoglobin levels (p=0,000) (OR 3,47 CI195% 1,99-6,03), preeclampsia (p=0,000) (OR
9,76 CI195% 5,39-17,6). The regression test showed significant result at four variables.
Conclusion : Gestational age, PROM, hemoglobin levels, and preeclampsia are risk
factors that significant lead to LBW prevalence in Fakfak public hospital, West Papua.

Introduction

The low number of infant mortality
rate (IMR) is an indicator of public health
improvising (De Onis, et al., 2019).
the  World

According  to

Organization (WHO), newborns with birth
weight less than 2,500 grams (LBW) have a
risk of death twenty-times higher than the
normal birth weight. As many as 34% of

Health neonatal deaths are caused by conditions of
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LBW. WHO estimates that globally from

20 million births, there are about 15% to 20%

of newborns with LBW each year (WHO,
2014).

Birth weight has an essential impact
on the growth and development process in
newborns. In LBW babies, the lungs are
imature and immunodeficiency that lead to
several illness such as infections and even a
death (Hartiningrum and Fitriyah, 2018).
Several factors that relate to LBW are
maternal, fetal, and environmental factors.
Maternal factors include maternal age
below twenty years and above thirty five
years, as well as pregnancy complications
such as anemia, antepartum bleeding,
hypertension, preeclampsia, PROM, low
socioeconomic conditions, and deficient
nutritional status. Fetal factors include
chromosomal abnormalities, Intra uterine
(IUGR),

environmental factors such as radiation and

growth restriction and
exposure to toxic substances (WHO, 2014).

Based on data, The five-highest
provinces of LBW are Papua (27%), West
Papua (23.8%), East
(20.3%), South Sumatra (19.5%) and West
Kalimantan (16.6%) (Riskesdas, 2015).

Fakfak public hospital, that is the only

Nusa Tenggara

referral hospital in Fakfak Regency, has
many problems related to LBW cases. It is

interesting to distinguish the factor of LBW
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in newborns baby who cared at Fakfak
public hospital, West Papua.

Methods
This
observational study using cross sectional

study is an analytical
research design to determine the risk factors
of LBW prevalence in Fakfak public
hospital-West Papua during April 2021
until October 2021. The population of this
study were all live newborns with LBW that
meet the inclusion and exclusion criteria.
Sampling in this study using purposive
sampling method according to research
criteria. The independent variables in this
study were maternal age, gestational age,
parity, PROM, hemoglobin levels, and
preeclampsia. The dependent variable was
the prevalence of LBW. Data analyzed
using SPSS, with Chi-square test method
and

logistic regression where p<0.05

showed a significant difference.

Result and Discussion

The total sample were 418 (LBW
50%;n=209) (normal birth weight-NBW
50%; n=209). The data was extracted to the
characteristic of respondents, Chi-square
analysis and multivariate test. Subject

characteristics are described in table 1.
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Table 1. The characteristic of LBW risk factor.

Characteristic

LBW (n=209)

NBW (n=209)

Maternal age
<20 or > 35 years

103 (52,9%)

92 (47,1%)

20-35 years 106 (47%) 96 (43%)
Gestational age

< 37 weeks 125 (69,8%) 54 (30,2%)
37-42 weeks 83(34,9) 155 (65,1%)
> 42 weeks 1 (100%) 0 (0%)
Parity

>3 93 (48,1%) 100 (51,9%)
<3 116 (51,6%) 109 (48,4%)
PROM

Yes 146 (78,5%) 40 (21,5%)
No 63 (27,2%) 169 (72,8%)

Hemoglobin levels
Anemia

130 (68,1%)

61 (31,9%)

No anemia 79 (34,8%) 148 (65,2%)
Preeclampsia

Yes 142 (76%) 45 (24%)
No 67 (29%) 164 (70,1%)

Bivariat Chi square analysis showed

that four of six variables resulted

significance risk of LBW in gestational age
(OR 2,76; 95%CI 1,54 — 8,93; p=0,000),

hemoglobin levels (OR 3,99; 95%CI 2,65 —
6,09; p=0,000), PROM (OR 7,79; 95%ClI
6,21 — 15,41; p=0,004) and preeclampsia
(OR 7,72; 95%CIl 4,97 — 11,98; p=0,000).

Table 2. Risk factors of LBW

Variable n (%) Odds Ratio (OR) Cl 95% P

Gestational age

< 37 weeks 125 (59,8)

37 — 42 weeks 83(39,7) 2,76 1,54 -8,93 0.000

>42 weeks 1(0,5)

Maternal age

<20 or > 35 years 103 (49,3)

20 till < 35 years ) 0.281
106 (50,7)

Parity

>4 93 (44,5) - 0.492

<4 116 (55,5)

Hemoglobin levels

Anemia

No anemia 130 (62,2) 3.99 2,65 -6,09 0.000
79 (37,8)

PROM

Yes

No 146 (69.9) 9,79 6,21 — 15,41 0.004
63(30,1)

Preeclampsia

Yes 142 (68) 7,72 4,97 — 11,98 0.000

No 67 (32)
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From logistic regression analysis
obtained four significance variables, they
are maternal age (OR 7,234; 95%CI 1,13 -
10,40; p=0,000), hemoglobin levels (OR
3,471; 95%CIl 1,99 - 6,04; p=0,000),

premature rupture of membranes (OR
14,296; 95%Cl 7,78 — 26,28; p=0,000) and
preeclampsia (OR 9,762; 95%CI 5,39 —
17,66; p=0,000) (table 3).

Table 3. Multivariate analysis of LBW risk factor

Risk factors Exp(B) Cl 95% P
Maternal age 7.234 1.13-10.40 0.000
Hemoglobin levels (Hb) 3.471 1.99-6.04 0.000
PROM 14.296 7.78 — 26.28 0.000
Preeclampsia 9.762 5.39-17.66 0.000

Discussion

This study showed that gestational
age was a significant risk for the LBW
prevalence. Delivery before 37 weeks of
gestation in Ghana is one of the predictors
of LBW (WHO, 2014). Gestational age is
an important role in determining birth
weight. WHO estimates that about one third
of LBW in the world is caused by premature
delivery (Adam, et al., 2019). It is clear that
preterm  newborns, either due to
gynecological or medical factors, have
higher risk of being born with LBW,
because growth below 37 weeks of
gestation has not yet reached the optimal
growth and development (Riskesdas, 2015;
Aboye W, et al., 2018).

Maternal age has no significant risk
of of LBW prevalence. These results are in
line with a study stated that there was no
significant result between maternal age and
LBW prevalence (Elisa and Andriana,

2019). The distribution of LBW based on
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maternal age showed that the age of
mothers between twenty years till below
thirty-five years who are not at risk but
gives birth to LBW (48%). Maternal age
below twenty years and above thirty-five
years were not at risk for the LBW
prevalence, contrary in this study the result
obtained for maternal age below twenty
years or above thirty-five years were 52%.
Women at the risky age (<20 years and >35
years) should remain avoided to have a
pregnancy, because the optimal age for a
mother to give birth is at the age of twenty
till below thirty-five years old. Pregnancy at
the age of teenagers below twenty years has
an impact to growth failure because they
have several risks such as frequent anemia,
impaired fetal growth and development,
miscarriage, prematurity or low Dbirth
weight, birth disorders, preeclampsia. and
antepartum haemorrhage. In addition,
mothers who give birth at the age above

thirty-five years are not recommended and
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harmful, considering that women who are
pregnant at the age above thirty-five years
are one of the reason of pregnancy

complications, especially the increase

number of giving birth to babies with LBW
(Manuaba, et al., 2010).
In this

study, parity has no

significant difference with LBW prevalence.

It in line with a study of Permana, 2019 (p
value = 0,15). This study results that LBW
(birth weight below 2500 gr) from low
parity (parity <4; n=116) has higher number
than multiparity (parity >4; n=93). A study
from Manuaba has contrary, stated that
parity two until four has a secure pregnancy
and delivery, however the primipara and
multiparity than four are not secure because
of the fibroid tissues as the result from
previous pregnancy. The fibroid tissues
caused a thrombosis to the placenta that
make placenta adhesions. Placenta become
thinner and wide invasions. This condition
resulted the decrease of uterus vascular
supply to the fetus (Sulistyawati, 2015).
The first maternal and delivery are
probable to have LBW because the lack of
the experience. During the pregnancy,
relative anemia happened because the
hemodilution that resulted from the increase
number of relative plasma that has bigger
volume than erythrocyte. Hemodilution is
one of the physiology adaptations of
maternal circulation to fulfilling uterus and

fetus that have vascular hyperthrophy
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(Cunningham, et al., 2010). Hemoglobin
normal is 12,5 g/dl, the hemodilution effect
resulted the hemoglobin around 11 g/dl. If
the number below 11 g/dl, it is an iron
deficiency anemia (Prawirohardjo, 2016).
The results of this study showed that
the examination of hemoglobin levels is a
risk for the incidence of LBW. Based on the
results of statistical tests, the OR value is
3.99, this indicates that the hemoglobin
level examination is a risk factor for the
incidence of LBW or in other words,
mothers who do not regular examination of
hemoglobin levels have a 3.99 times greater
risk to give birth of LBW compared to
mothers who do. Coverage of hemoglobin
levels examination. This is because during
antenatal care visits there are still many
pregnant women who have not regular
examination for hemoglobin levels so that
properly
controlled during pregnancy that can result

hemoglobin levels are not
in pregnant women experiencing anemia
and having a high risk of LBW. Simple
preventions of LBW are routine antenatal
care visits and routine hemoglobin
examination two times during pregnancy.
Pregnant women who suffer from
anemia experience LBW by 3.1 times
greater than women who are not anemic
(Nur and Adhar, 2016). Anemia led to
decrease oxygen supply to tissues, besides
that it can also change the structure of the

placental vascular, that will interfere with
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fetal growth so that it will strengthen the
risk of developing anemia. The occurrence
of preterm labor and the birth of babies with
LBW, especially for low hemoglobin levels
starting from the early trimester of
pregnancy.

PROM shows a significant risk
factor for LBW prevalence. Similar to the
results of 2018, stated that
mothers with PROM (n=203), experienced
LBW in the delivery (p <0.05) (Indriani,
2014). PROM will affect the weight of the

baby being born which results in premature

Indriani,

birth and the risk of giving birth to babies
with pure prematurity that are included in
the LBW category (Cunningham, et al.,
2010). The

membrane is due to an imbalance between

rupture of the amniotic

the synthesis and degradation of the
extracellular matrix, transforms in cell
structure and collagen catabolism. One of
the complications of PROM is increase the
risk of premature labor and LBW. The
cause of PROM is not known for certain,
but the possible predisposing factors are
abnormal membranes infection, fetal
position abnormalities, incompetent cervix,
maternal age below 20 years or above 35
years, multigravidity or parity factors,
previous history of PROM, excessive
uterine tension, narrowing of the pelvis,
maternal fatigue at work, as well as trauma

obtained such as sexual intercourse, internal
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examination or amniocentesis
(Prawirohardjo, 2016).

Preeclampsia shows a significant
risk factor for the incidence of LBW. The
results of the research according to the
theory, there is vasoconstriction of blood
vessels in the uterus in preeclampsia, which
causes an increase in peripheral resistance,
and leading to an increase in blood pressure.
Vasoconstriction of blood vessels in the
uterus can result the decreased blood flow
so that the supply of oxygen and nutrients to
the fetus is reduced. When this happens, it
can implicate to the intrauterine growth
restriction (IUGR) and give birth to the
LBW (Backes, et al.,, 2013). Another
condition is explained by the failure of
spiral arteries in the myometrium to
maintain their musculoelastic structure, in
addition to acute atherosclerosis in the
spiral arteries which can cause arterial
lumen. If the size gets smaller, this situation
will induce placental infarction and lead to
fetal hypoxia and fetal death (Castro, 2014).

In this study, preeclampsia has risk
factor 7.72 times higher to generate LBW
compared to non-preeclampsia. According
to the study of Bacak (2017), preeclampsia
increases the risk of IUGR and low birth
weight due to decreased uteroplacental
blood flow, and it will lead to LBW.
Preeclampsia is a multisystemic disease
characterized by hypertension that develops

after twenty weeks of gestation that was
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previously normal, accompanied

by
proteinuria or, if not present, accompanied
by signs of organ injury (Cunningham, et al.,
2010).

The incidence of LBW is related to
serious cases of

the handling of

preeclampsia and eclampsia requiring

active action, called termination of

pregnancy immediately regardless of
gestational age and estimated fetal weight.
Therefore, it is important to have health
workers monitoring for maternal who have
complications in prior pregnancy, so that
they get early treatment then minimalize
LBW prevalence (Mulyanti, 2014).

Socialization and early diagnosis in
pregnancy at the primary health center are
needed to decrease the risk factors that
cause LBW so that maternal problems that
arise can be detected earlier. Supports from
obstetricians, pediatricians, and primary
health center will minimize problems of
pregnant women such as preeclampsia,
anemia, preterm pregnancy, and PROM that
can increase LBW prevalence.

Limitation of this study lies in the
time of study. This study probably has
better result with longer time, in order to get
more samples to get more significant results

in assessing risk factors that cause LBW.

Conclusion
Among several risk factors for LBW

that showed significant results in this study
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were gestational age below 37 weeks,
anemia, preeclampsia and PROM. The
results of this study can be used as
information material to determine the risk

factors for the prevalence of LBW.
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