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Abstract

Introduction: Low birth weight infants are an indicator of public health problems. They are also included in the 100
core health conditions the World Health Organization (WHO) compiled. LBW Infants are still the cause of infant
mortality in Indonesia. The infant mortality rate in Indonesia is still not reaching the SDGS target.

Objective: This study aims to examine maternal factors associated with the occurrence of LBW Infants at the Haji
Hospital, East Java Province

Method: This study used a retrospective method with a case-control study design. This study took a sample of 258
infants with inclusion and exclusion criteria. Data collection uses secondary data in the form of collection carried out in
the delivery and medical records room.

Result: Bivariate analysis obtained the results of gestational age (p < 0.001), history of LBW infants (p = 0.03), anemia
(p = 0.641), hypertension in pregnancy (p < 0.001), maternal illness (p < 0.001) with the occurrence of LBW infants.
Based on multivariate analysis, mothers with gestational age <37 weeks had OR 8.667 (95%CI 4.509-16.659), a history
of LBW infant had OR 10.736 (95%CI 1.895-60.809), hypertension in pregnancy OR 2.468 (95%CI 1.250-4.869), and
maternal illness OR 3.212 (95%CI 1.301-7.932) times to experience LBW infants.

Conclusion: This study highlights the burden of caring for LBW infants in the Haji Hospital in East Java province.
Maternal factors need to be given special attention during pregnancy. Health promotion measures, early detection
screening, and intervention of related factors need to be done so that the occurrence of LBW infants can be prevented.
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1. Introduction

Neonatal conditions are currently in the Top 10 causes of death worldwide, accounting for 55% of 55.4 million deaths
(1). Neonatal mortality is important because it contributes to infant mortality. Based on the 2020 Population Census,
Infant mortality in Indonesia was 17 per 1000 live births, and this figure has not yet reached the Sustainable
Development Goals (SDGs) target of 12 per 1000 live births. Based on Maternal Perinatal Death Notice (MPDN) data,
the highest cause of infant death is low birth weight (LBW) infants, with the highest location of death in hospitals. A Low
birth weight infant is defined as as being lower than 2.5 kg as defined by the WHO. The global prevalence of LBW infants
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is 15.5%, or around 20 million are born every year, with 96.5% of them in developing countries and the highest
prevalence in Asia. Implementing six global nutrition targets by 2025 will reduce the incidence of LBW infants by 30%,
or 3% each year. Based on the Indonesia Demographic and Health Survey (IDHS) 2023, the prevalence of LBW infants
in East Java (6.7%) has still not reached the national target (6.1%). The health profile of East Java Province over the last
three years shows that the percentage of LBW infants tends to increase every year, namely 3.7% (2020), 3.8% (2021),
and 3.9% (2020). Based on data obtained at the Haji Hospital, East Java Province, the incidence of LBW infants from
2021 to 2022 increased by 4.16%. The increase is quite significant in mid-2022, from June to August, from 19.23% to
48.64% (2)(3)(4).

The study shows that LBW infants have a 4.6 times higher risk of death compared to normal weight. LBW infants in
their care are also at risk of complications such as hyperbilirubin, infection, impaired growth and nerve development,
which can increase the dangers in childhood, such as stunting and low IQ, and as adults, are at risk of heart disease,
obesity and diabetes(5-8). Multifactors cause infants with LBW. Maternal factors such as gestational age, anemia,
hypertension, diabetes, infection, history of LBW infants, fetal factors such as multiple pregnancies, chromosomal
abnormalities in the fetus, and other factors such as smoking, alcohol, environment, as well as economic conditions.
(9)(10)(11). Maternal factors are more likely to carry out intervention and prevention. Three studies in different
hospitals in Indonesia state that there is a diversity of results and maternal factors are dominantly associated with LBW
infants (12)(13)(14)

Based on the problems and variations in data available in previous research regarding maternal factors associated with
LBW infant occurrence, therefore researchers are interested in analyzing maternal factors associated with the
occurrence of LBW infants in 2023 at the Haji Hospital, East Java Province, Surabaya, to find out the associated on
maternal factors regarding of LBW infants, and can be used as a basis for preventing factors that health workers can
prevent.

2. Material and methods

This study uses an analytical observation with a case-control study. The population was all infants born in 2023 at the
Haji Hospital, East Java Province, totaling 677 infants, with a case population of 109 infants and a control population of
568 infants. Inclusion criteria were LBW infants born in 2023, with exclusion criteria being twins, infants born with
congenital abnormalities, and incomplete medical records. The sampling technique was total sampling in the case group
and the control group using a simple random sampling method with a ratio of 1:2. The sampling technique in the control
group was selected based on a shuffle system making a list of patients with normal birth weight, from the list then the
sample is taken randomly by drawing the numbers of prospective respondents on the existing list.

3. Results and discussion

Data obtained from 1 year of labor were 109 Infants born with low birth weight, and after exclusion, the final resulted
in a total of 258 samples (86 cases and 172 controls).

677 Medical Records

564 Control 109 Case 16 Exclusions: 14 infants with multiple
pregnancies, 5 abortions, 1 infant with
congenital anomaly, and 3 incomplete medical

records.

172 Control 86 Case

Figure 1 The Medical Searching Results

86 samples were in the low birth weight infant case group, 78 infants in the low birth weight category and 8 very low
birth weight infants.
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3.1. Distribution of maternal factors

Table 1 Frequency Distribution of maternal factors at Haji Hospital, East Java Province, Indonesia

Maternal Factors Criteria | Total
F %
Gestational age (Weeks) <37 73 | 28.2
=37 185 | 71.8
History of LBW infants Yes 10 | 3.9
No 248 | 96.1
Anemia (gr%) <11 86 | 33.3
=11 172 | 66.7
Hypertension in pregnancy | Yes 67 | 26.0
No 191 | 74.0
Maternal illness Yes 32 | 124
No 226 | 87.6

Table 1 shows that the highest number of mothers born at gestational age 237 weeks, no history of LBW infants, Hb
levels = 11 gr%, no hypertension in pregnancy, and no mother illness. There were differences in the distribution of
gestational age factors; in the case group, there were a more mothers at gestational age <37 compared to gestational
age 237.

Table 2 Bivariate analysis of maternal factors and Low birth weight infant at Haji Hospital, East Java Province, Indonesia

Maternal Factors | Case (n=86) | Control (n=172) | P Value

N (%) N %
Gestational age
<37 weeks 51 |593 22 12.8 <0.001
=37 weeks 35 | 40.7 150 87.2

History of low birth weight infants

Yes 8 9.3 2 1.2 0.03
No 78 | 90.7 170 98.8

Anemia

Hb<11 gr% 27 | 314 59 34.3 0.641
Hb =11 gr% 59 | 68.6 113 65.7
Hypertension in pregnancy

Yes 35 | 40.7 32 18.6 <0.001
No 51 | 593 140 81.4

Maternal illness
Yes 20 23.3 12 7.0 <0.001
No 66 76.7 160 93.0
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Table 2 shows the association between maternal factors and the incidence of LBW infants with p-value <0.05.
Gestational age, history of LBW infants, hypertension in pregnancy, and maternal illness are maternal factors associated
with LBW infants occurrence. Anemia is a maternal factor that is not associated with the occurrence of LBW infants.

Table 3 Multivariate analysis of maternal factors and Low birth weight infant at Haji Hospital, East Java Province,
Indonesia

Maternal Factors COR (95% CI) AOR (95% CI) P-Value
Gestational age 9.935 8.667 <0.001
History of LBW infants 8.718 10.736 0.007
hypertension in pregnancy 3.002 2.468 0.009
maternal illness 4.040 3.212 0.011

Table 3 shows the calculation of p<0.25 in bivariate analysis. The results illustrate the strength of the influence of
variables in maternal factors on the incidence of LBW Infants. The strength of the influence of the variable gestational
age with the LBW Infants occurrence is OR 8.667 (95% CI 4.509-16.659), variable history of LBW OR 10.736 (95% CI
1.895-60.809), variable hypertension in pregnancy OR 2.468 (1.250-4.869), variable maternal disease OR 3.212 (1.301-
7.932). Based on the OR value, the most influential variable with the occurrence of LBW was the history of LBW.

The analysis from 258 samples at Haji Hospital, East Java Province, Indonesia, gestational age was found to be a factor
for low birth weight infants. The mechanism of preterm labor is activation of the maternal HPA axis (maternal stress,
premature onset of physiologic initiators), inflammation (chorion-decidual infection, systemic infection), decidual
hemorrhage and pathologic uterine distention which will affect CRH, E1-E3, IL-1, IL-6, IL-8, TNF, CSF, FasL making
cervical change rupture membrane or uterine contractions occur (15). Previous studies also support this finding, which
states that one of the factors for LBW infants is gestational age <37 weeks. This study showed that mothers with
gestational age <37 weeks 8.667 times born to low birth weight infants. Another study mentioned the chance of giving
birth to an LBW baby is 4.7 times higher for newborns occurring at <37 weeks of gestation (16). The association of
preterm labor with the incidence of LBW infants can also be triggered by other factors such as maternal infection,
hypertension in pregnancy, or a poor obstetric history such as a history of recurrent LBW infants.

The history of previous births is important to determine the success of future pregnancies. Mothers with a previous
history of delivered LBW infants will be more likely to have a recurrence in the next pregnancy. It can be caused by
anatomical abnormalities such as uterine septum. This condition is the most commonly encountered abnormality and
is also associated with reproductive failure, such as recurrent pregnancy loss. This vascularization failure leads to
obstruction of decidual development, placenta and reduction of endometrial capacity that could retard fetal growth,
leading to preterm labor and delivery of low birth weight infants. In addition, maternal psychology can also affect
perinatal outcomes. Stress in pregnancy can increase the hormone cortisol, which can cause preterm labor and low birth
weight infants (17)(18)(19). This study is the same as the case-control study conducted by Xi et al. (2020). it was found
that low birth weight infants were significantly associated with a history of low birth weight infants with a p-value
<0.001. Another study was conducted by Jamie and Ahmed (2020), who studied the factors associated with low birth
weight infants. The results obtained showed that the mother’s history of low birth weight infants was associated with
the occurrence of low birth weight infants, and mothers who gave birth to low birth weight infants previously were 5.21
times likely to give birth to recurrent low birth weight infants (9) (20).

Anemia in this study is a factor that is not associated with the incidence of LBW infants. The study found that low Hb
concentrations were associated with an increased likelihood of poor birth outcomes (LBW, IUFD, perinatal and neonatal
mortality), and mothers who were anemic during pregnancy were 3.51 times more likely to deliver low birth weight
infants (21)(22). there is no relationship between anemia and LBW infants, and it could be due to the frequency of mild
anemia in pregnant women dominating overall cases of anemia. Col Madendag et al. (2019) explained in their study that
the fetal weight is significantly higher in the severe anemia group compared to mild anemia (23). In this study, the
results of Hb concentration taken in third-trimester pregnant women, which is based on the study of Adam et al. (2019)
that first-trimester HB concentration can also be a risk factor for low birth weight infants and other factors that more
strongly influence the occurrence of LBW infants are the cause of no relationship on this factor (24).

Hypertension in pregnancy in this study includes chronic hypertension, chronic hypertension superimposed with
preeclampsia, gestational hypertension, and preeclampsia/eclampsia. There was a relationship between hypertension
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in pregnancy and the occurrence of LBW infants; hypertension in pregnancy was 2.468 times experiencing LBW infants.
A meta-analysis study conducted by Arabzadeh et al. (2024) showed that almost 1/3 of pregnancies with hypertension
resulted in the birth of low birth-weight infants (25). In hypertensive conditions in pregnancy, the spiral artery is
relatively vasoconstriction, which decreases uteroplacental blood flow and causes hypoxia and placental ischemia,
resulting in IUGR and LBW (15)(26). This study supports a previous study, that shows the results of hypertension in
pregnancy associated with low birth weight infants and shows an OR value of 2.6 times having LBW infants (27)

Maternal illness needs to be considered, and it can affect pregnancy and the resulting neonatal outcomes. In this study,
maternal illness is associated with LBW infants and mothers who have a disease 3.212 times births to infants with low
birth weight compared to mothers who do not have a disease in themselves. Maternal diseases in this study were
infectious diseases (HIV+ and Hbsag +), non-communicable diseases (pregestational DM), infectious diseases (UTI), and
autoimmune diseases. Mothers infected with sexually transmitted diseases are at risk of ectopic pregnancy, abortion,
endometritis, and prematurity, and the fetus can experience LBW and even death in utero. Mothers with UTIs in
pregnancy are more likely to experience problems such as preterm labor and are at risk of giving birth to infants with
low birth weight. This is also in line with a meta-analysis study conducted by Wulandari, Budihastuti, and Murti (2021)
showing that mothers with urinary tract infections (UTI) during pregnancy can increase the risk of LBW Infants by 1.54
times compared to pregnant women without UTIs (28)(29)(30)(31). The chronic disease in this study is diabetes
mellitus. In diabetes mellitus mothers, the disruption of insulin action can cause plasma osmolality and dehydrated
renal tubular fluid to enter the placenta, so that the baby will be overnourished or the baby can shrink. This study
supports a previous study which shows that there is an association between pregestational diabetes and gestational DM
with pregnancy complications, including premature birth so that infants are born with low birth weight, congenital
anomalies to stillbirth in the fetus (32)(33)(15).

4., Conclusion

Based on the results of research conducted related to the analysis of maternal factors associated with LBW infants at
the Haji Hospital of East Java Province 2023, it can be concluded that gestational age, history of LBW infants,
hypertension in pregnancy and maternal illness are associated with LBW infants, while anemia is not associated with
LBW infants. These factors need to be given special attention during pregnancy. Health promotion measures, early
detection screening, and intervention of related factors need to be done so that the occurrence of LBW infants can be
prevented. And it is hoped that future research will investigate additional factors that contribute to LBW infants.

Compliance with ethical standards

Acknowledgments

We, the authors, would like to thank all those who have contributed in various ways to the successful accomplishment
of this study.

Disclosure of Conflict of interest

the authors state that no conflict of interest exists in this study

Statement of ethical approval

Ethical clearance was accepted by the Ethics Committee of the Hajj Hospital of East Java Province, Indonesia, Number
445/021/KOM.ETIK/2024, on January 31, 2024, and the ethics committee of the faculty of medicine, Airlangga
University Surabaya, Indonesia Number 48/EC/KEPK/FKUA/2024, on February 6, 2024. Number
48/EC/KEPK/FKUA/2024 on February 6, 2024.

References

[1] WHO. The top 10 causes of death [Internet]. 2020 [cited 2023 Nov 30]. Available from:
h ://www.who.int/news-room/fact-sheets/detail /the-top-10-causes-of-death

[2]  Dinkes. Profil Kesehatan Jatim 2022 [Internet]. 2022. Available from:
https://dinkes.jatimprov.go.id/index.php?r=site/file_list&id_file=10&id_berita=8

[3] UNICEF. UNICEF DATA. 2023 [cited 2023 Dec 9]. Low birthweight. Available from:
https://data.unicef.org/topic/nutrition/low-birthweight/

108


https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death

[10]

[11]

[12]

[13]

[14]

World Journal of Advanced Research and Reviews, 2024, 23(01), 104-110

Kemenkes. Fact Sheet Survei Kesehatan Indonesia (SKI) 2023 [Internet]. Badan Kebijakan Pembangunan
Kesehatan | BKPK Kemenkes. [cited 2024 Jun 21]. Available from:
https://www.badankebijakan.kemkes.go.id /fact-sheet-survei-kesehatan-indonesia-ski-2023

Australian Institute of Health and Welfare A. Australian Institute of Health and Welfare. 2022 [cited 2023 Nov 5].

Australia’s children, Birthweight. Available from: https://www.aihw.gov.au/reports/children-youth /australias-
children/contents/health /birthweight

UNICEF. UNICEF-WHO Low birthweight estimates: Levels and trends 2000-2015 | UNICEF [Internet] 2019
[cited 2023 Dec 1]. Available from: https:
2019

Mm, F A, T A, Hr K. Prevalence and risk factors for low birth weight in Jordan and its association with under-five
mortality: a population-based analysis. Eastern Mediterranean health journal = La revue de sante de la
Mediterranee orientale = al-Majallah al-sihhiyah li-sharq al-mutawassit [Internet]. 2020 Oct 13 [cited 2024 Jan

9];26(10). Available from: https://pubmed.ncbi.nlm.nih.gov/33103755/

WHO. WHO recommendation for care of the preterm or low-birth-weight infant [Internet]. CC BY-NC-SA 3.0 IGO;
2022. Available from: https://iris.who.int/bitstream /handle/10665/363697/9789240058262-
eng.pdf?sequence=1

Xi C, Luo M, Wang T, Wang Y, Wang S, Guo L, et al. Association between maternal lifestyle factors and low birth
weight in preterm and term births: a case-control study. Reproductive Health. 2020 Jun 11;17(1):93.

Mingude AB, Gebretsadik W, Misker D, Woldeamanuel GG. Determinants of low birth weight among live birth
newborns delivered at public hospitals in Gamo Gofa Zone, South Ethiopia: Unmatched case control study. SAGE
Open Medicine. 2020 Jan 1;8:2050312120940544.

Huang Z, Zhang Q, Zhu L, Xiang H, Zhao D, Yao . Determinants of low birth weight among newborns delivered in
China: a prospective nested case-control study in a mother and infant cohort. Journal of Obstetrics and
Gynaecology. 2023 Dec 31;43(1):2197483.

Yulianti L. Faktor-Faktor Yang Berhubungan Dengan Kejadian Bayi Berat Lahir Rendah (Bblr) Di Rsud Gunung
Jati Kota Cirebon. Jurnal Ilmiah Kesehatan. 2021 Jun 7;11(1):49-55.

Heddy H, Ananda R, Marfuah M. Faktor-faktor yang berhubungan dengan Kejadian Bayi Berat Lahir Rendah
(BBLR) di RSUD Banten Periode Januari-Juni Tahun 2023. JURNAL ILMIAH OBSGIN: Jurnal Ilmiah IImu
Kebidanan & Kandungan P-ISSN : 1979-3340 e-ISSN : 2685-7987. 2023 Nov 2;15(4):440-52.

Hasibuan NF, Raja SL, Fitria A, Nasution Z, Wulan M. Faktor - Faktor Yang Mempengaruhi Terjadinya Berat Badan
Lahir Rendah (BBLR) di Rsu Delima Medan Tahun 2022. Journal of Educational Innovation and Public Health.
2023 Feb 4;1(1):149-64.

Casanova R, Chuang A, Goepfert AR, Hueppchen NA, Weiss PM, Beckmann CRB, et al. Beckmann and Ling’s
Obstetrics and Gynecology. 8th ed. Philadelphia: Wolters Kluwer; 2019.

Aboye W, Berhe T, Birhane T, Gerensea H. Prevalence and associated factors of low birth weight in Axum town,
Tigray, North Ethiopia. BMC Research Notes. 2018 Oct 1;11(1):684.

Oaks BM, Adu-Afarwuah S, Ashorn P, Lartey A, Laugero KD, Okronipa H, et al. Increased risk of preterm delivery
with high cortisol during pregnancy is modified by fetal sex: a cohort study. BMC Pregnancy Childbirth. 2022 Sep
23;22(1):727.

Saifuddin AB, Rachimhadhi T, Wiknjosastro Gulardi H. [lmu Kebidanan Sarwono Prawirohardjo. Edisi ke-4.
Jakarta: PT Bina Pustaka; 2016.

Stewart CP, Oaks BM, Laugero KD, Ashorn U, Harjunmaa U, Kumwenda C, et al. Maternal cortisol and stress are
associated with birth outcomes, but are not affected by lipid-based nutrient supplements during pregnancy: an
analysis of data from a randomized controlled trial in rural Malawi. BMC Pregnancy Childbirth. 2015 Dec
22;15(1):346.

Jamie AH, Ahmed Am. Factors Associated With Low Birth Weight Among Newborns In Ethiopia. Public Health of
Indonesia. 2020 Mar 12;6(1):1-6.

Engidaw MT, Eyayu T, Tiruneh T. The effect of maternal anemia on low birth weight among newborns in
Northwest Ethiopia. Sci Rep. 2022 Sep 10;12(1):15280.

109


https://www.badankebijakan.kemkes.go.id/fact-sheet-survei-kesehatan-indonesia-ski-2023/
https://www.aihw.gov.au/reports/children-youth/australias-children/contents/health/birthweight
https://www.aihw.gov.au/reports/children-youth/australias-children/contents/health/birthweight
https://www.unicef.org/reports/UNICEF-WHO-low-birthweight-estimates-2019
https://www.unicef.org/reports/UNICEF-WHO-low-birthweight-estimates-2019
https://pubmed.ncbi.nlm.nih.gov/33103755/
https://iris.who.int/bitstream/handle/10665/363697/9789240058262-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/363697/9789240058262-eng.pdf?sequence=1

World Journal of Advanced Research and Reviews, 2024, 23(01), 104-110

Young MF, Oaks BM, Rogers HP, Tandon S, Martorell R, Dewey KG, et al. Maternal low and high hemoglobin
concentrations and associations with adverse maternal and infant health outcomes: an updated global systematic
review and meta-analysis. BMC Pregnancy Childbirth. 2023 Apr 19;23:264.

Col Madendag I, Eraslan Sahin M, Madendag Y, Sahin E, Demir MB, Acmaz B, et al. The Effect of Iron Deficiency
Anemia Early in the Third Trimester on Small for Gestational Age and Birth Weight: A Retrospective Cohort Study
on Iron Deficiency Anemia and Fetal Weight. Biomed Res Int. 2019;2019:7613868.

Adam Z, Ameme DK, Nortey P, Afari EA, Kenu E. Determinants of low birth weight in neonates born in three
hospitals in Brong Ahafo region, Ghana, 2016- an unmatched case-control study. BMC Pregnancy Childbirth. 2019
May 16;19(1):174.

Arabzadeh H, Doosti-Irani A, Kamkari S, Farhadian M, Elyasi E, Mohammadi Y. The maternal factors associated
with infant low birth weight: an umbrella review. BMC Pregnancy Childbirth. 2024 Apr 25;24:316.

Obata S, Toda M, Tochio A, Hoshino A, Miyagi E, Aoki S. Fetal growth restriction as a diagnostic criterion for
preeclampsia. Pregnancy Hypertension. 2020 Jul 1;21:58-62

Adugna DG, Worku MG. Maternal and neonatal factors associated with low birth weight among neonates
delivered at the University of Gondar comprehensive specialized hospital, Northwest Ethiopia. Front Pediatr
[Internet]. 2022 Aug 15 [cited 2024 Jun 21];10. Available from:
https://www.frontiersin.org/articles/10.3389 /fped.2022.899922

Woulandari RA, Budihastut UR, Murti B. Meta-Analysis the Effect of Urinary Tract Infection in Pregnant Women
on Prematurity and Low Birth Weight | Journal of Maternal and Child Health. 2021 Dec 16 [cited 2024 May 13];
Available from: https://thejmch.com/index.php/thejmch/article/view/681

Getaneh T, Negesse A, Dessie G, Desta M. The impact of pregnancy induced hypertension on low birth weight in
Ethiopia: systematic review and meta-analysis. Italian Journal of Pediatrics. 2020 Nov 26;46(1):174.

Balachandran L, Jacob L, Awadhi RA, Yahya LO, Catroon KM, Soundararajan LP, et al. Urinary Tract Infection in
Pregnancy and Its Effects on Maternal and Perinatal Outcome: A Retrospective Study. Cureus [Internet]. 2022 Jan
[cited 2024 May 1];14(1). Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8860729/

ACOG. Urinary Tract Infectlons in Pregnant Ind1v1duals 2023; 142(2) Available  from:

nfectlons 1n-pregnant individuals

Malaza N, Masete M, Adam S, Dias S, Nyawo T, Pheiffer C. A Systematic Review to Compare Adverse Pregnancy
Outcomes in Women with Pregestational Diabetes and Gestational Diabetes. Int ] Environ Res Public Health. 2022
Aug 31;19(17):10846.

Stogianni A, Lendahls L, Landin-Olsson M, Thunander M. Obstetric and perinatal outcomes in pregnancies
complicated by diabetes, and control pregnancies, in Kronoberg, Sweden. BMC Pregnancy Childbirth. 2019 May
7;19:159.

110


https://www.frontiersin.org/articles/10.3389/fped.2022.899922
https://www.acog.org/clinical/clinical-guidance/clinical-consensus/articles/2023/08/urinary-tract-infections-in-pregnant-individuals
https://www.acog.org/clinical/clinical-guidance/clinical-consensus/articles/2023/08/urinary-tract-infections-in-pregnant-individuals

