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ABSTRACT

Introduction: The incidence of low-birth-weight infants is still high and requires serious attention to prevent infant
mortality. This study aimed to analyze the causes of low-birth-weight infants' nutritional status and maternal health
history.

Methods: This cross-sectional study was conducted in May to July 2021 at two hospitals in Surabaya. The study
involved 498 mothers who had newborns within three years from 2019 and were recruited using simple random
sampling. The inferential test was conducted using logistics regression with a significance level of 0.05.

Results: According to the adjusted model, variables that were significantly associated with the incidence of low-birth-
weight infants were the husband's job as private worker (OR=0.021; 95% ClI = 0.023-0.123), child number as one
(OR=0.214; 95% Cl = 0.114-3.428), parity as prime (OR=0.749; 95% Cl = 0.197-3.652) and history of low-birth-weight
infants in previous births (OR=0.015; 95% CI = 0.004-0.006).

Conclusions: Individual and family factors remand an essential variable in low-birth-weight prevalence. Nurses are
responsible for providing socialization to mothers and fathers who are having and planning to have children. Cultural

factors in the family and community where the mother lives also need to be carried out in further research.
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Introduction

Child development begins after conception or early
pregnancy. Since then, mothers need to take care of
their physical and psychological conditions so that the
fetus they contain can grow and develop optimally
(Evenson et al.,, 2014). Maternal nutrition is very
influential on fetal growth and development.
Undernourished mothers, before or during pregnancy,
more often give birth to low birth weight (LBW) infants
or are born with health problems (Stephenson et al.,
2018). LBW is an Infant whose birth weight is less than
2500 grams. The incidence of LBW contributes to the
neonatal mortality rate because of the various problems
it causes. Infants with LBW are more at risk of
experiencing health problems than term infants, so

efforts are needed to prevent the occurrence of LBW
(Dencker et al., 2016; Gilbert et al., 2019).

Since the fetus is in the womb until age 18, the
government has carried out child health efforts with
integrated antenatal care (ANC) programs, neonatal
visits, immunizations, detection of growth and
development, etc. This effort aims to prepare healthy,
intelligent, and quality future generations and to reduce
child mortality (Marangoni et al., 2016; Rogozinska et
al., 2016). Child health efforts have shown good results,
as seen in the child mortality rate from year to year,
which shows a decline. The results of the Indonesia
Demographic and Health Survey (IDHS) in 2017 showed
a Neonatal Mortality Rate (NMR) of 15 per 1,000 live
births, Infant Mortality Rate (IMR) of 24 per 1,000 live
births, and Under-five Mortality Rate (USMR) 32 per
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1,000 live births. The Child Mortality Rate (CMR) has
reached the 2030 Sustainable Development Goals
(SDGs), which is 25/1,000 live births, and it is hoped that
NMR can also reach the target of 12/1,000 live births
(Schmidt et al., 2016).

IMR and Maternal Mortality Rate (MMR) are
important indicators to determine the health status of
the community. Indonesia is expected to reduce MMR
and IMR to support the achievement of Sustainable
Development Goals (SDGs), namely ending preventable
maternal, infant, and under-five mortality, which is
targeted for a Maternal Mortality Rate of 70 per 100,000
live births. For infants, 12 per 1000 live births and the
under-five mortality rate is 25 per 1000 live births (Rauh
et al.,, 2014). There is a tendency to decrease the
proportion of birth weight to less than 2500 grams. In
2013, the proportion of LBW was 5.7, in 2018 it was 6.2.
The National Mid-Term Development Plan (NMTDP)
target in 2019 is 8%, but the 2016 National Health
Indicator Survey (NHIS) results in the proportion being
around 6.9%, while the percentage of LBW in Surabaya
in 2018 was around 1.96 (Kennelly et al., 2016).

Based on the health profile of the Surabaya City
Health Office, the IMR per 1,000 live births in Surabaya
in 2018 was 6.43 per 1,000 live births. The percentage of
LBW in Surabaya in 2018 was around 1.96 (Surabaya
Health Office, 2019). From research on risk factors for
LBW, the results show that the dominant factors that
cause preterm labour include occupational factors at
0.385 times greater risk, pregnancy complications
factors at 7.813 times greater risk, and antepartum
bleeding factors at 26.886 times greater risk of preterm
birth (Naja et al., 2016; van Dijk et al., 2017). Detection
of LBW is also related to maternal education, which

affects maternal health and the health of infants in the
womb (Salsabiila et al., 2021). Knowledge of pregnant
women is at risk of maternal anemia because pregnant
women do not know nutritious foods to consume.
Anemia in the mother also causes LBW (Figueiredo et al.,
2018).

One of the risk factors for the occurrence of LBW
infants is a history of high-risk maternal pregnancies.
Estimates of pregnant women at high risk or
complications in Surabaya in 2016 amounted to 9,496
people. The coverage of high-risk pregnant women or
complications treated in health facilities is 90.24% (Naja
et al,, 2016). In addition to giving birth to LBW infants,
pregnant women are at high risk, leading to uneven
delivery/stuck, dead fetuses in the womb, pregnant
women/maternal deaths, and so on.

The government has made various efforts to prevent
the incidence of LBW, including integrated ANC during
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pregnancy and giving supplementary food to pregnant
women with a Lack of Chronic Energy (LCE). Another
effort that can be done is to detect pregnant women at
risk of giving birth to LBW infants by collaborating with
primary healthcare (Jones et al., 2014; Stang & Huffman,

2016). Unfortunately, there are still barriers that make
the government's efforts still ineffective in preventing
LBW. One of these barriers comes from internal factors
of pregnant women. Thus, this study aimed to identify
the factors that cause low birth weight in terms of
nutritional status and maternal disease history.

Materials and Methods

Research Design

This type of research was included in the category of
quantitative research with a cross-sectional approach.
The study was conducted in May — July 2021 at Haji
Hospital and Soewandi Hospital, Surabaya, on mothers
who had newborns within three years from 2019. The
study was conducted by analyzing the factors that cause
low-birth-weight infants seen from nutritional status
and maternal history during pregnancy.

Respondent

The population in this study were all newborns born
at Soewandi Hospital and Haji Hospital Surabaya in the
last three years, consisting of two groups, namely
newborns weighing <2,500 grams and infants born
weighing 2,500 grams or more. A total of 498 mothers
with infants born were recruited using simple random
sampling.

Research Variables

The variables of this study were factors that were
reviewed from the mother's nutritional status, namely
body mass index, upper arm circumference, hemoglobin
levels, and consumption of supplements. While in terms
of disease history, factors are parity, previous history of
low birth weight, comorbidities, birth interval, history of
smoking, and alcohol consumption. The dependent
variable in this study was the incidence of low-birth-
weight infants.

Data Collection and Research Instrument

Data collection was done by looking at the data
through the mother's medical record during
hospitalization and identifying according to the required
category. Measurement of socio-demographic data was
using a questionnaire consisting of age, education,
occupation, income, husband's occupation, gestational
age, and the number of children. Body mass index and
upper arm circumference were measured using the



midline by measuring weight and height to calculate
maternal body categories, which were classified into
underweight <18.5 kg/m?, Normal 18.5 — 25.9 kg/m?,
overweight 25 — 29.9 kg /m? and obesity > 30 kg/m?2.
While the size of the upper arm circumference <23.5 cm
was in the category of malnutrition. Hemoglobin levels
were seen based on blood laboratory results with a high-
risk category if <11 grams/dL, and supplement
consumption was measured based on interviews with
mothers. History of parity, previous LBW, comorbidities,
pregnancy gap, history of smoking and alcohol
consumption seen through the patient's medical record
while in hospital.

Data Analysis

The data obtained were then carried out in
descriptive data processing, with the frequency
distribution of each variable studied and displayed
based on percentages. The inferential test was carried
out using the SPSS program for Windows version 22 and
tested using Logistics Regression with a significance
value of 0.05.

Ethical Consideration

Compliance with ethical guidelines. This research
was first tested ethically and declared to have passed
ethics at the Ethics Commission of Soewandi Hospital
and Haji Hospital Surabaya with ethical worthy
certificate numbers 003/KE/KEPK/2021 and

073/13/KOM.ETIK/2021.

Results
Sociodemographic Factors of Respondents

According to Table 1, the socio-demographic of
respondents, namely mothers who gave birth at Haji
Hospital and Soewandi Hospital, Surabaya with the most
characteristic age 20-35 years, was as many as 361
respondents (72.5%), Educational history at the high
school level as many as 254 respondents (51.0%). Most
pregnant women do not work, as many as 460
respondents (92.4%), with the most income below the
regional minimum wage, as many as 448 respondents
(90.0%). A total of 460 respondents (92.4%) has a
husband working in the private sector, and the
maximum number of children is two children (57.6%).

Mother Nutrition Status

According to Table 1, nutritional status in mothers
was measured by body mass index, upper arm
circumference, hemoglobin level and consumption of
supplements such as milk, blood-enhancing tablets,
vitamins, and calcium in mothers during pregnancy. The
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body mass index of pregnant women was mostly in the
normal category, total 268 respondents (53.8%), while
women with abnormal conditions were underweight. A
total 60 respondents (12.0%), overweight a total 108
respondents (21.7%), and obesity a total 62 respondents
(12.4%). The arm circumferences of pregnant women
who were less than normal (<23.5 cm) was 60
respondents (12.0%) and > 23.5 cm are 438 respondents
(88.0%), and the hemoglobin levels of pregnant women
who were in anemic condition were 192 respondents
(38.6%). Despite the abnormal nutritional status, there
were still mothers who did not take pregnancy
supplements, as many as 192 respondents (38.6%).
Maternal health history during pregnancy also
contributes to the incidence of low-birth-weight infants,
which includes a history of previous low-birth-weight

Table | Socio-demographic factors and mother health status
(n=498)

Socio-demographic Frequency Percentage

(n) (%)
Age
Under 20 years 127 255
20 — 35 years 36l 725
More than 35 years 10 2.0
Education
Basic school 161 323
High school 254 51.0
University 83 16.7
Job
Employed 38 7.6
Unemployed 460 92.4
Income
Under and same as 448 90.0
minimum regional income
Above minimum regional 50 10.0
income
Husband's job
Private Sectors 460 924
Civil Sectors 38 7.6
Child amount
One child 194 40.0
Two children 287 57.6
Three or more children 17 34
Body Mass Index
Underweight 60 12.0
Normal 268 53.8
Overweight 108 21.7
Obesity 62 12.4
Upper arm circumference
<235cm 60 12.0
2235cm 438 88.0
Hemoglobin level
Anemia 192 38.6
Normal 306 61.4
Supplement consumption
No 192 38.6
Yes 306 61.4
Low-birth-weight infant
history 170 34.1
Yes 195 39.2
No 133 26.7
Never gave birth
Comorbid of illness
Yes 263 52.8
No 235 472
Child Born alive
Yes 240 48.2
No 258 51.8
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infants and comorbidities. Most mothers were in a
multi-parity condition with a history of low-birth-weight
infants, as much as 34.1%. Mothers who had
comorbidities were 52.8% consisting of gestational
diabetes, hypertension, obesity, and asthma. Incidence
of low-birthweight infants at Haji and Soewandi
Hospitals Surabaya over the previous three years still
showed poor results. As many as 48.2% of low birth
weight infants were born alive from a vaginal birth or
Sectio Caesarea. Unfortunately, 51.8% of low birth
weight infants did not survive.

Cross-Tabulation of Socio-Demographic and Mother
with Low-Birth-Weight Infant

The results of cross-tabulation of socio-demographic
factors, nutritional status and history of maternal
disease with the incidence of low-birth-weight infants
showed that at risky ages, namely under 20 years and
above 35 years, 70 respondents (14.1%) gave birth to
low-birth-weight infants. Mothers with basic education,
namely elementary school and junior high school,
showed the most births of infants with low-birth weight,
a total 108 respondents (21.3%). The highest number of
children showed the incidence of low-birth-weight

infants as much as 46.8% on nutritional factors, the
incidence of mothers giving birth to children with low
infant weight is almost balanced, both in normal and less
than normal conditions. Deficiency of hemoglobin level
(anemia) also contributed to the risk of 48.2%. Mothers
who did not take supplements during pregnancy had a
15.5% incidence. Mothers with a history of giving birth
to low-birth-weight infants had an incidence of 28.7%,
and mothers with comorbidities had an incidence rate of
28.1%. In contrast, in mothers with a history of smoking
and drinking alcohol, the incidence of low-birth-weight
infants is 50% (from two mothers who smoke and drink
alcohol). One mother drinking alcohol gave birth to a
low-birth-weight infant (Table 2).

Low-birth-weight Infants based on Nutritional Status and
Maternal Disease History

Based on Table 3 concerning to the results of the
logistic regression analysis of factors for low-birth-
weight infants in terms of nutrition in terms of
nutritional status, and maternal disease history. Out of
twenty-one variables only four variables are associated
with low birth weight, those variables consist of the
husband's job, the number of children, parity, and

Table 2. Cross-tabulation of socio-demographic and mother with low-birth-weight infant

Low-birth-weight infant

Factors Variable No Yos p-value
Age
Under 20 years 61 (12.2%) 66 (13.3%)
20 — 35 years 191 (38.4%) 170 (34.1%) 0.557
More than 35 years 6 (1.2%) 4 (0.8%)
Educational background
Basic school 52 (10.5%) 108 (21.7%)
High school 150 (30.2%) 24 (4.8%) 0.000*
University 56 (11.3%) 27 (3.4%)
Number of children
One child 77 (15.5%) 117 (23.5%)
Two children 171 (34.3%) 116 (23.3%) 0.000%*
Three children or more 10 (2%) 7 (1.4%)
Body mass index
Underweight 29 (5.8%) 31 (6.2%)
Normal 142 (28.5%) 126 (25.3%) 0.09 1%+
Overweight 62 (12.4%) 46 (9.2%) ’
Obesity 25 (5.0%) 37 (7.4%)
Upper arm circumference
<235cm 29 (5.8%) 31 (6.2%) 0566
2235cm 229 (46.0%) 209 (42.0%) ’
Hemoglobin level
Anemia 115 (23.1%) 77 (15.5%) 0.004*
Normal 143 (28.7%) 163 (32.7%) ’
Supplement consumption
No 115 (23.1%) 77 (15.5%) 0.004*
Yes 143 (28.7%) 163 (32.7%) ’
Parity
Prime parity 77 (15.5%) 117 (23.5%) 0.000%
Multi parity 181 (35.4%) 123 (24.7%) ’
Low-birth-weight infant history
Yes 27 (5.4%0) 143 (ZS.Z%) 0.000%
No 168 (33.7%) 27 (5.4%)
Never giving birth 63 (12.7%) 70 (14.1%)
Comorbid of illness
Yes 123 (24.7%) 140 (28.1%) 0.017*
No 135 (27.1%) 100 (20.1%)
Pregnancy gap
Under 2 years 18 (6.1%) Il (3.7%) 0.860
> 2 years 160 (54.4%) 105 (35.7%)
* P =<0.05
P =<0.1
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history of low-birth-weight, each of that variable
calculation are explained as follow according to the
adjusted model above, each of these variables
associated with the incidence of low-birth-weight babies
is the husband's job which consists of the private sector
(OR=0.021,95% Cl =0.023 —0.123). Number of children
that include one child (OR = 0.214, 95% ClI = 0.114 —
3.428) and two children (OR = 0.309, 95% CI = 0.156 —
2.431), parity that consisted of prime parity (OR = 0.749.
95% Cl = 0.197 — 3.652), history of low-birth-weight
babies in previous birth consisted of experience low-
birth-weight (OR =0.015, 95% Cl = 1.006 — 1.073).

Discussions

Low-birth-weight infants often occur at birth at any
time if the mother's condition and factors that cause
high risk are not immediately addressed. One of the
main causes that often occur is due to maternal factors,
especially problems related to pregnancy and nutritional
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status. Based on the study's results, it was found that the
factors that are more likely to influence the incidence of
low birth weight are the husband's job, the number of
children, the incidence of parity, and low birth weight
history.

A husband's job is closely associated with the
incidence of low birth weight (Husanah & Machdalena,
2019). Husbands who do not earn or have insufficient
income cannot meet the needs of their pregnant wives,
such as the need for additional nutrition and vitamins for
pregnant women (Elaabsi et al., 2022; Merklinger-
Gruchala et al., 2019). Another thing that causes the
husband's job to be at risk for making LBW is the limited
cost of conducting routine pregnancy check-ups (ANC)
(Rm et al., 2020). This burden increases if the spouse of

the jobless father already has dependent children from
previous births (Hinkle et al., 2014; Merklinger-Gruchala
et al., 2019). Husband's jobs whose salary cannot meet

their daily needs will also make pregnant women

Table 3. The results of the logistic regression analysis of factors for low-birth-weight infants in terms of nutritional status and maternal disease history

(N=498)

Odds Ratio

95% CI

Factors Contributed

Lower Upper

p-value

Age
Under 20 years (ref) |
20 — 35 years 1.270
35 years and above 1.560
Educational background
Basic school (ref) |
High school 1.670
University 0.998
Husband's job
Civil sectors |
Private sectors 0.021

Number of children

One child 0.214

Two children 0.309

Three or more children |
Body mass index

Underweight |

Normal 1.321

Overweight 1.742

Obesity 1.002
Upper arm circumference

<23.5cm |

2235cm 1.379
Hemoglobin level

Anemia |

Normal 1.901
Supplement consumption

No |

Yes 1.650
Parity

Multi parity |

Prime parity 0.749
History of Low-birth-weight infant

Yes 0.015

No 0.005

Never |
Comorbid of illness

Yes |

No 1.131
Pregnancy gap

Under 2 years |

2 2 years 0.450

0.512 0.178 0.334
0.786 4.899 0.456

0.782 4.112 0.925
0.332 5.543 0.772

0.023 0.123 0.020"

0.114
0.156

0.436
0.055
0.321

0.386

0.903

0.907

0.197

0.006
0.004

0.112

0.997

3.428
2.431

3.212
2412
3.781

6.312

2.114

1.219

3.652

1.073
0.006

4.460

2.901

0.021"
0.011"

0.123
0.228
0.451

0.410

0.432

0.690

0.040"

0.010"
0.441

0.790

0.145

*P=<0.05
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stressed. The level of stress will affect the mother's
health problems; the hormone cortisol, which is
produced as a chemical mediator in the body, makes the
sympathetic and parasympathetic nerves work more,
accordingly, it will also have an impact on the fetus in
the womb (Rauh et al., 2014; Schmidt et al., 2016).

The number of children and the incidence of parity
cause the birth of low-birth-weight infants as much as
six times more than other factors. The number of
children and the number of parity that pose a high risk
of having an infant are mothers with more children or
who have given birth for the first time. The risk of
mothers with too many children, especially at such a
close distance between pregnancy and childbirth, makes
the condition of the mother's uterus not fully ready for
implantation of the fertilized fetus (Razeeni et al., 2021).
The mother's uterus takes about two years to prepare to
receive new implantation to be more fertile in
maintaining the fetus to stay healthy because a properly
regenerated uterus will make the placenta stick firmly so
that the circulation of air, blood, and nutrients from
mother to child is not disturbed (Jelsma et al., 2016;
Zhang et al., 2014).

Previous low birth weight history in the mother is
also more likely to have been associated with the
incident of low birth weight. This condition is closely
related to the mother's nutritional status during
pregnancy (Desta et al., 2020). Mothers who experience
CED will risk giving birth to children with low birth
weight. CED in pregnant women can not only cause
severe nausea and vomiting, weakness, and fatigue but
is also dangerous for the fetus because of the risk of
miscarriage, low birth weight, premature birth, stunting,
also giving birth to infants who also experience chronic
energy deficiency later (Aisy & Kurniasari, 2022; Girma
et al.,, 2019). Therefore, chronic energy deficiency in
pregnant women needs to be detected and treated early
so that the fetus born later can be healthier. This CED
can have many possible triggers, including stress, viral
infections, weak immunity, and hormonal balance
disorders (Deriba & Jemal, 2021; Diani et al., 2020).

If a pregnant woman with CED gets pregnant again

and her CED has not been handled properly, then there
is a great risk that she will experience problems with the
fetus again, as mentioned above. Therefore, before
planning another pregnancy, pregnant women with a
history of CED are advised to consult with their
obstetrician and nutritionist to handle their condition
optimally. That way, she can contain a healthier fetus in
her next pregnancy.
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Conclusions

Generally, the results of this study highlight the need to
improve the level of knowledge and increase the trust in
the COVID-19 vaccines to expedite their uptake in the
older adult population. Educating them on the benefits
of the COVID-19 vaccine is an essential milestone in
preventing further morbidity and mortality cases of the
COVID-19 disease, considering their high-risk category.
Moreover, the local government should intensify its
public awareness campaigns to reach everyone in the
community. Providing rewards or incentives can also be
a strategy to improve the level of vaccine uptake.
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