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ABSTRACT

The occurrence of low birth weight (LBW) can be reduced by optimizing gestational weight gain. However, the
gestational weight cannot be monitored properly as there are a lot of mothers who receive Antenatal Care (ANC) less
than four times as recommended by WHO. Therefore, this study aimed to determine whether early third trimester
gestational weight could predict the incidence of LBW among newborns. A cross-sectional study was conducted using
secondary data from Anny Rahardjo Maternity Clinic’s registry. A total of 278 eligible data of pregnant mothers who
visited the clinic in 2017—2018 was chosen as study subjects. The mean for weight of birth was 3112.77 +384.40 g and
early third trimester was 63.52 & 11.07 kg. The prevalence of LBW was 3.2%. Early third trimester weight was found
as the dominant factor of LBW after controlling the length of gestation. Early third trimester weight is significantly
correlated with LBW (p < 0.001). The optimum cutoff point was 59.8 kg with AUC = 0.68 (CI 95% = 0.52 — 0.83),
sensitivity 67%, specificity 63%, positive predictive value 5.66%, and negative predictive value 98.2%. The early third
trimester weight is able to predict LBW with optimal cutoff value 59.8 kg.
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INTRODUCTION gain during pregnancy are correlated with infants
too small for gestational age (Ota et al., 2011).
Therefore, monitoring gestational weight gain
during Antenatal Care (ANC) is important to
prevent the occurrence of LBW. The ANC is a
window of opportunity for health providers to
give health-related information, so the mothers can

Low birth weight is a common public health
problem in developing countries. LBW is known
to be associated with higher risk of neonatal
death, several chronic diseases in later life, lower
academic and professional achievement, and
depression (Negrato & Gomes, 2013). The global

prevalence of Low birth weight (LBW) is 15.5% improve their nutritional intake and gain maternal
where 96.5% of them are in developing countries; weight optimally, aligned with the recommendation

it is also responsible for 60-80% of neonatal deaths of The Institute of Medicine (Institute of Medicine
in the world (World Health Organization, 2018). and National Research Council, 20(,)9)'

Although the prevalence of LBW in Indonesia Unfortunately, although ANC 1.s.cc.)rnp1.ﬂsory,
is considered low, it has been steadily increasing Fhe percenj[age of co.mplfete ANC vIsIt 1s S,tlll low
from 5.4% in 2007. 5.7% in 2013. to 6.2% in in developing countries, including Indonesia. Data
2018 (Ministry of Health Republic of Indonesia, from Indonesia Basic Health Research showed
2019a). The risk factors for LBW include low pre- that the percentage of mothers who received ANC
pregnancy weight, poor gestational weight gain, four times, _as recommended by WHO, Was mf}re'ly
mother’s aged <18 or >35, and parity (Lima et al., 74.1% nationally and markedly varied within

2018; Baghianimodghadam et al., 2015). provinces, ranging .frf)m 43.8% in Papua to 99.2%
in Yogyakarta (Ministry of Health Republic of

Indonesia, 2019b). In developing countries, most
pregnant mothers received late ANC due to low
socioeconomic class, low educational background,
poor social support and long distance to the
hospital (Tolefac et al., 2017; Paudel et al., 2017,

The occurrence of LBW can be predicted
through the gestational weight gain, in fact the
weight gain effect on birth weight was found
greater than the pre-pregnancy body mass index
(Lima et al., 2018). Low and suboptimal weight
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Rurangirwa et al., 2017. Thus, monitoring weekly
gestational weight gain as an indicator to predict
LBW is quite impossible in developing countries.
However, there is an opportunity to predict LBW
during the third trimester as it is the period where
most mothers receive ANC and rapid gestational
weight gain occurs (Bisai et al., 2009). Therefore,
this study was aimed to determine whether early
third trimester gestational weight could predict the
pregnancy outcome in birth weight.

METHODS

The study was a secondary data analysis
which conducted using cross-sectional design.
The study population was the medical records of
all mothers who received ANC and had labor at the
Anny Rahardjo Maternity Clinic during 2017-2018
which had complete data of early third trimester
weight and birth weight. The exclusion criteria
were (1) Twins newborn, (2) Born pre-term (<37
weeks), (3) Having severe congenital disease, (4)
Having other anomalies. A total of 278 mothers
met these criteria and selected to be study subject.
The permission to obtain data was given by the
director of the Anny Rahardjo Maternity Clinic
(No. 001/JP/KUAR/1V/2020).

The Anny Rahardjo Maternity Clinic,
located in East Jakarta, Indonesia, was chosen
as it is a well-established clinic with two general
practitioners, an obstetric gynecologist, and ten
trained midwives. The clinic provided ANC
to approximately 300 mothers and helped 50
deliveries each month. Therefore, we considered
the clinic was appropriate to be chosen as the study
location.

The dependent variable of the study was birth
weight, while the independent variables were
length of gestation, gravida, parity, ANC visit,
and early third trimester weight. Low birth weight
was defined as weight <2500 g which measured
according to standard procedure by trained
midwives (World Health Organization, 2008).
Length of gestation was calculated based on the
last menstrual period. The variable of gravida
was defined as the total of confirmed pregnancy
a mother has had, regardless the outcome of
pregnancy. Meanwhile parity was defined as the
total number of labour a woman has had, regardless
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of the outcome. The ANC visit was defined as the
total of ANC received by mothers during nine
months of pregnancy, while early third trimester
weight was defined as the mean of the mother’s
weight during 24-28 weeks of gestational age
(Bisai et al., 2009). The data was recorded in
clinic’s registry and mother’s ANC handbook.

Statistical analyses: A univariate statistical
analysis was performed to measure the central
tendency and dispersion of the data. Correlation
test were done to determine the relationship
between studied variables with LBW. In order
to determine the most dominant factor, logistic
regression analysis using the enter method was
used. All variables were included in the first
modeling. Variables with p-value > 0.05 were then
excluded one by one. If the change in OR > 10%
was observed after the variable was excluded, then
the variable was returned to the model. A p-value
< 0.05 was considered as statistically significant.
After the dominant factor was determined,
Receiving Operating Characteristics (ROC) was
used to determine the sensitivity, specificity, and
cutoff value.

RESULTS AND DISCUSSIONS

The mean for birth weight was 3112.77 (SD =
384.40) g, early third trimester weight was 63.52
kg + 11.07 kg, and length of gestation was 38.11
+ 2.04 months (Table 1). The prevalence of LBW
in Anny Rahardjo Maternal Clinic was 3.2%.
The majority of respondents were < 30 years old
(66.2%), multigravida (61.9%), paucipara (57.6%),
and received ANC > 4 times during pregnancy
(98.2%) (Table 2).

The assumption of independency, existence,
linearity and homoscedasticity for multiple
linear regressions analysis was fulfilled. The first
modeling of multiple regression analysis included
variable of early third trimester weight, length of
gestation, parity, and ANC visit. Following that,
the variable of parity and ANC visit were excluded
since the p-value > 0.05 and the changes in the
OR were < 10%. As a result, after controlling the
length of gestation, early third trimester weight
was decided to be the dominant factor of LBW
(Table 3).
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Table 1. The Distribution of Studied Variables (n=278)

Variable Mean + SD Min — Max
Birth Weight (g) 3112.77+£384.40 2100 — 4600
Early Third
Trimester Weight 63.52 £11.07 41.60-107.20
(kg)
Maternal Age (years)  29.06 +4.40 16 —-43
(Lnirolitt}ﬁs(;f Gestation 3¢ 11+ 2.04 37 - 40
Gravid 2.12+1.12 1-7
Parity 0.96 +0.91 0-4
ANC Visit 8.29+2.29 3-12

Table 2. The Proportion of Studied Variables (n=278)

Frequency Percentage

Variable (n) %)

Birth Weight

Low birth weight (< 2500 g) 9 3.2

Normal (= 2500 g) 269 96.8
Maternal Age

<30 Years Old 184 66.2

>30 Years Old 94 33.8
Gravid Status

Primigravid (1) 96 345

Multigravida (2-4) 172 61.9

Grand multigravida (> 5) 10 3.6
Parity

Nullipara (0) 102 36.7

Paucipara (1-2) 160 57.6

Multipara (3-4) 16 5.7
ANC Visit

<4 times 5 1.8

>4 times 273 98.2

Table 3. Final Modelling of Dominant Factor of Low

Birth Weight
Variable p-value OR
Early Third Trimester Weight 0.000 10.99
Length of Gestation 0.002 32.45

The result of ROC analyses is presented in
Figure 1. The area under the curve (AUC) of early
third trimester weight was 0.68 (CI 95% = 0.52 —
0.8). The optimum cutoff point to predict LBW was
59.8 kg with sensitivity 67% and specificity 63%,
mothers with early third trimester weight <59.8
had higher risk to have LBW newborns (OR = 3.38
(CI 95% = 0.82 — 13.8) The positive predictive
value was 5.66% and negative predictive value
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Figure 1. ROC for Early Third Trimester Weight

and Low Birth Weight

was 98.2%. With the cutoff 59.8 kg, we found that
the prevalence of LBW was 2.42%.

Low birth weight is still a significant public
health problem in developing countries. The result
of the current study found that the prevalence
of LBW was 3.2%. This is lower than the
prevalence of Indonesia in national level (6.2%)
and neighboring countries, including Malaysia
(11.3%) and Brunei Darussalam (10.8%) (Ministry
of Health Republic of Indonesia, 2019b; WHO,
2019). The low prevalence was probably because
the majority of respondents made at least four ANC
visits during pregnancy (98.2%)., the complete
adherence to ANC visit is able to reduce the risk of
LBW as the mothers receive nutritional counselling
during the visit (Haftu et al., 2018; Zhou et al.,
2019). Moreover, most of respondents were
paucipara (57.6%) and multigravida (61.9%); the
researches have concluded that the birth weights
of paucipara and multigravida infants were heavier
compared to nullipara and primigravida (Hinkle et
al., 2014; Momeni et al., 2017).

The early third trimester is the best period
to prevent LBW since huge number of mothers
received first ANC during the second or third
trimester, thus their weight can be measured in this
period (Gupta & Talukdar, 2017). As much as 50%
of plasma volume increase, which proportional
with the birthweight of the baby, happens during
third trimester (Soma-Pillay et al., 2016). Mother’s
weight during this period is positively correlated
with birth weight (Yang et al., 2017). Therfore, if
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during early third trimester the mother’s weight
is less than recommendation, it is still corrigible
to optimize the fetal growth. In the present study,
we found that the early third trimester weight was
the dominant factor of LBW after controlling the
length of gestation. We also found that the weight
was able to predict LBW with sensitivity 67% and
specificity 63%. This result is similar to another
study which found that early third trimester weight
is optimal to identify LBW with sensitivity 52.3%
dan specificity 71.4% (Bisai et al., 2009). Thus,
we concluded that early third trimester was the
best period to detect LBW. Health interventions to
prevent LBW should be done during this period.
The Institute of Medicine has a guideline for
minimum weight gain to prevent LBW (Institute of
Medicine and National Research Council, 2009).
However, the guideline is inapplicable in rural
settings as most mothers don’t measure their pre-
pregnancy weight and gestational weight weekly
from the first trimester. Therefore, the present
study attempted to find the optimum cutoff value
of early third trimester weight to predict LBW.
We found that mothers with early third trimester
weight < 59.8 kg had a higher risk to have LBW
infants. This cutoff is higher compared the results
of studies by Sachin et al. (2011) and Bisai (2009)
which were 55 kg and 48 kg respectively (Bisai
et al., 2009; Mumbare et al, 2012; Sudha et al.,
2017). This was probably due to the difference in
respondent characteristics of gestational weight
gain. The mean of the mother’s weight in the
current study was 63.52 + 384.40 kg, while Bisai et
al. (2009) was 49.45 + 324 kg (Bisai et al., 2009).

CONCLUSION

The early third trimester weight is able to
predict LBW with optimal cutoff value 59.8
kg. The present study has a limitation; we did
not consider the pre-pregnancy BMI effect on
pregnancy weight as the data of pre-pregnancy
BMI was unavailable. This study was conducted
in a clinical setting in an urban area, yet the
prevalence of low birth weight is higher in a
remote area. Therefore, the above findings should
be validated in the community settings with larger
samples. The low prevalence of LBW might also
affect result of our findings.
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