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Abstract: Low Birth Weight (LBW) remains a critical global health issue that significantly contributes
to neonatal morbidity and mortality, particularly in developing countries such as Indonesia. The main
challenge in addressing LBW lies in its complex and multifactorial risk profile, which involves
biological, social, environmental, and healthcare-related determinants. This study aims to analyze and
synthesize the risk factors associated with LBW based on recent scientific literature. A literature review
method was applied by searching articles from Portal Garuda, DOAJ, PubMed, and Google Scholar
published between 2020 and 2025 using relevant keywords. The findings indicate that maternal age,
interpregnancy interval, nutritional status, anemia, preeclampsia, infections, socioeconomic conditions,
environmental exposure, and the quality of antenatal care are significant determinants of LBW. The
synthesis of evidence confirms that LBW is influenced by the interaction of multiple individual and
healthcare system factors rather than a single cause. In conclusion, this study highlights the urgent need
to strengthen antenatal care services, improve maternal nutritional status, control maternal diseases
during pregnancy, and implement community-based promotive and preventive strategies as key efforts
to reduce the incidence of LBW.

Keywords: Antenatal Care; Low Birth Weight; Maternal Nutrition; Pregnancy; Risk Factors.

1. Introduction

According to the World Health Organization (WHO), a newborn is classified as having
Low Birth Weight (LBW) if its birth weight is less than 2,500 grams (WHO, 2025). Infants
born with LBW in addition to being at higher risk for neonatal mortality also face increased
likelihood of impaired cognitive development and long-term health and developmental
complications (Arabzadeh et al. 2024). Thus, LBW is more than just a matter of birthweight:
it serves as a critical marker of maternal health during pregnancy and the quality of newborn
care.

The Wortld Health Organization reports that low-birth-weight newborns are
approximately 20 times more likely to die during the neonatal period compared with heavier
infants, and low birth weight accounts for a large share of global neonatal deaths. An
increasing incidence of low birth weight in a country is frequently accompanied by a rise in
infant mortality because LBW is associated with conditions such as prematurity, respiratory
difficulties, and infection that markedly raise early-life vulnerability. Therefore, interventions
aimed at addressing the root determinants of LBW improved maternal nutrition,
comprehensive antenatal care, and timely management of pregnancy complications are
essential to reduce infant deaths (WHO, 2021).

Global estimates indicate that the prevalence of low birth weight (LBW) ranges between
15% and 20% of all births corresponding to more than 20 million newborns each year
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wortldwide. Most of these LBW births occur in low- and middle-income countries, including
Indonesia (Mare et al. 2025).

When analyzed by region, the highest incidence of LBW is observed in Central and South
Asia, while European countries generally report the lowest prevalence Verina and Kartini,
(2025), regional differences highlight the influence of socioeconomic conditions, maternal
nutrition and health, and access to maternal-newborn healthcare on the risk of LBW.
Therefore, reducing global LBW prevalence requires integrated policies addressing the social,
economic, and health determinants underlying this phenomenon.

Indonesia continues to face substantial challenges in reducing maternal mortality (MMR)
and infant mortality (IMR), despite notable improvements over the past decades. Data from
the national population census indicate that the national infant mortality rate declined to 16.85
deaths per 1,000 live births in 2020, reflecting significant progress compared to eatlier periods
(Kemenkes, 2023). Nevertheless, infant mortality remains a critical public health concern.
According to the Indonesian Ministry of Health, a total of 29,945 infant deaths were recorded
nationwide in 2023, demonstrating that mortality among infants is still a serious issue
requiring sustained intervention.

One of the major contributors to infant mortality in Indonesia is low birth weight
(LBW). National vital statistics reports show that the proportion of LBW infants slightly
decreased from 4.26% in 2019 to 4.16% in 2023; however, this condition continues to pose
a high risk for neonatal morbidity and mortality (Ilmiani and Iqgbal 2024). Infants born with
low birth weight are significantly more vulnerable to respiratory disorders, infections,
thermoregulation problems, and long-term growth impairments, which substantially increase
their risk of early death (Matrlina and Idealistiana 2024).

Thus, although the national infant mortality rate has shown a declining trend, low birth
weight remains a critical determinant of neonatal survival. Strengthening antenatal care
services, improving maternal nutrition, ensuring skilled birth attendance, and implementing
early risk detection during pregnancy are essential strategies to achieve further reductions in
infant mortality in Indonesia.

Low Birth Weight (LBW) in newborns is commonly caused by two main pathways:
premature delivery (gestational age less than 37 weeks) and/or Intrauterine Growth
Restriction IUGR) also known as restricted fetal growth (PJT) (Tatiana et al. 2020).

These pathways prematurity or IUGR are often triggered by a combination of risk
factors related to the mother, the placenta, the fetus, and the surrounding environment
(Pancawardani, Amelia, and Wahyuni 2020). Maternal risks such as poor nutrition, anemia,
hypertension or chronic maternal disease, inadequate nutrient intake, as well as lifestyle
factors like maternal smoking or exposure to secondhand smoke, can impair uteroplacental
blood flow and reduce the supply of oxygen and nutrients to the fetus (Odongkara et al.
2024).

In addition, suboptimal placental conditions such as placental insufficiency, impaired
perfusion, or structural abnormalities and fetal factors (e.g., multiple pregnancy, congenital
anomalies, intrauterine infection) also contribute to impaired fetal growth (Low et al. 1985).
Socioeconomic and environmental factors such as limited access to antenatal care, poverty,
and exposure to environmental pollutants further increase the risk of LBW.

Therefore, LBW should not be viewed merely as a consequence of eatly birth alone;
rather, it reflects a complex interplay of maternal health, placental function, fetal conditions,
and external environment. Preventing LBW effectively requires ensuring maternal nutrition
and health during pregnancy, providing quality antenatal care, as well as close monitoring of
placental and fetal well-being.

The occurrence of Low Birth Weight (LBW) is determined by an interrelated set of
factors. Maternal sociodemographic characteristics including maternal age, education level,
socioeconomic status, and urban-rural residence are strongly associated with LBW risk
because they shape access to nutritious food and health services (Laksono et al. 2023).
Maternal medical risks before and during pregnancy (such as anemia, hypertensive disorders,
diabetes, and other chronic illnesses) further increase the likelihood that the fetus will receive
insufficient nutrients and oxygen, resulting in reduced birth weight (Belete, Belete, and Assefa
2025).

Reproductive health indicators for example, short interpregnancy intervals, high parity,
and prior obstetric complications affect a mother’s physiological capacity to support fetal
growth (Qur et al. 2025).Equally important is antenatal care: both the quantity (number of
ANC visits) and the quality (screening, nutritional counselling, detection and management of



complications) of antenatal services are critical; inadequate or poor-quality ANC is repeatedly
linked to higher LBW incidence (Sari et al. 2024).

Mechanistically, these factors compromise placental function or maternal nutritional
reserves, reducing transfer of oxygen and nutrients to the fetus and thereby impairing
intrauterine growth. For this reason, LBW prevention requires integrated approaches that
combine social and economic support for women, preconception and antenatal medical care,
and improved access to high-quality maternal health services (Nurwati et al. 2023b).

Maternal sociodemographic characteristics are strongly associated with the occurrence
of Low Birth Weight (LBW). Extremely young maternal age (below 20 years) and advanced
maternal age (above 34 years) are linked to increased LBW risk due to biological immaturity
and a higher susceptibility to pregnancy complications. Racial and ethnic disparities have also
been documented, with certain population groups experiencing higher LBW prevalence. In
addition, low socioeconomic status, limited maternal education, and unstable marital
conditions restrict access to adequate nutrition and maternal healthcare services, thereby
elevating the risk of LBW (Blencowe et al. 2025).

Pre-pregnancy medical risk factors further contribute to LBW. Inappropriate parity,
non-optimal maternal body weight and height, a previous history of LBW delivery, and short
interpregnancy intervals are closely associated with impaired maternal physiological
adaptation and depleted nutritional reserves. These conditions reduce nutrient transfer to the
fetus and subsequently hinder optimal fetal growth.

Reproductive health status during pregnancy also plays a critical role. Poor maternal
nutritional status, anemia, pregnancy-related infections, and underlying conditions such as
hypertension and gestational diabetes substantially increase the risk of LBW. Furthermore,
pregnancy complications including preeclampsia and placental dysfunction significantly
elevate the likelihood of intrauterine growth restriction and low birth weight at delivery
(Krasevec et al. 2023).

Antenatal care services constitute another decisive determinant. Inadequate frequency
and quality of antenatal visits, limited availability of skilled healthcare providers, difficult
access to healthcare facilities, and delayed initiation of antenatal care are consistently
associated with higher LBW incidence. High-quality antenatal services enable eatly detection
of nutritional deficiencies and pregnancy complications, thereby substantially reducing the
risk of LBW (Preventable 2025).

Infants born with low birth weight (LBW) not only face elevated mortality risk in the
neonatal period but among survivors, they remain more susceptible to long-term adverse
health and developmental outcomes. A growing body of research indicates that individuals
with a history of LBW have a heightened likelihood of developing non-communicable
diseases such as hypertension, cardiovascular disease (CVD), and type 2 diabetes in adulthood
or mid-life (Negrato and Gomes 2013).

LBW is often viewed through the lens of “developmental programming,” whereby
suboptimal fetal environment such as inadequate nutrient or oxygen supply during gestation
leads to lasting alterations in metabolic and vascular physiology (Abitbol, C. L., & Rodriguez
2012). Consequently, the long-term health consequences associated with LBW may include
increased risks of atherosclerosis, coronary heart disease, stroke, insulin resistance, metabolic
syndrome, and other chronic conditions compared with those born at a normal birth weight
(Huang et al. 2022)

Therefore, LBW should not be regarded merely as a perinatal concern it represents a
critical eatly-life determinant of health across the life span. Early detection, nutritional and
medical intervention, together with lifelong health monitoring, are essential to mitigate the
long-term burden associated with LBW.

Low Birth Weight (LBW) results from a complex interplay of risk factors spanning
maternal  demographics, anthropometry and medical/behavioural risks, paternal
contributions, fetal conditions, environmental and nutritional exposures, and the adequacy of
prenatal care. Maternal sociodemographic characteristics such as maternal age, education and
household socioeconomic status shape access to nutritious diets and health services and
thereby influence birth weight outcomes (Oktriyanto et al. 2022).

Maternal measurements and medical/behavioural tisk factors (e.g., pre-pregnancy BMI,
maternal height and weight, anemia, hypertensive disorders, chronic diseases, tobacco use)
directly affect the intrauterine environment and the mother’s capacity to sustain fetal growth
(Kumar et al. 2022; Herwanto, Hudiyanto, and Muhammad 2024).
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Paternal factors including age, occupation, education and paternal health history also
make a measurable contribution to birthweight through genetic inheritance and household
socioeconomic pathways (Fan et al. 2015; Libretti et al. 2024).

Fetal-level determinants (for example multiple pregnancy or congenital anomalies),
together with environmental and nutritional determinants such as household food security,
sanitation, and exposure to air pollution, further elevate LBW risk; several large analyses have
linked particulate air pollution to both prematurity and low birth weight (Ghosh et al. 2021;
Alfira, Baliwati, and Riyadi 2025).

Finally, inadequate prenatal care characterized by insufficient visit frequency, late
initiation of antenatal care, ot poor setvice quality impedes eatly detection and management
of risk factors, increasing the likelihood of LBW (Kurniasari et al. 2024; Irawati et al. 2024)

Therefore, effective LBW prevention requires coordinated multisectoral strategies:
improving maternal nutrition and management of chronic conditions, reducing harmful
environmental exposures, engaging fathers and families, and strengthening access to high-
quality antenatal services.

Family socioeconomic conditions play a crucial role in the occurrence of Low Birth
Weight (LBW). Factors such as household income, parental education, housing quality, and
residential environment whether urban or rural are closely linked to maternal nutritional
status, sanitation, and access to adequate antenatal healthcare (IKurniasati et al. 2024; Laksono
et al. 2023). Families with lower socioeconomic status tend to experience greater barriers in
obtaining nutritious food and regular pregnancy check-ups, thereby increasing the risk of
delivering infants with LBW.

In addition to socioeconomic determinants, several maternal and pregnancy-related
factors are well established as contributors to LBW. Extremely young or advanced maternal
age is associated with biological vulnerability and a higher likelthood of pregnancy
complications. Multiple pregnancies, maternal obesity, short interpregnancy intervals, and
rapid labor have also been identified as conditions that elevate the probability of LBW (Tee,
Suryawan, and Suryaningsih 2023; Indah et al. 2024). Moreover, preterm birth represents one
of the most prominent direct causes of LBW, as shortened gestational age substantially limits
fetal weight gain (Salim, Insani, and Sihaloho 2024).

Therefore, LBW should be understood as a multifactorial condition driven by the
intricate interaction of socioeconomic, biological, and obstetric factors, highlighting the
necessity for comprehensive preventive strategies.

The objective of this paper is to systematically synthesize findings from existing research
on risk factors associated with Low Birth Weight (LBW). Through a comprehensive literature
review, this study collates empirical evidence from both Indonesian and international studies
to provide an integrated overview of determinants of LBW ranging from sociodemographic
and economic factors, maternal medical risk, to pregnancy conditions and environmental
influences. This synthesis aims to identify which factors consistently emerge as significant
contributors to LBW, thereby offering a foundation for evidence-based maternal-child health
policies and interventions.

2. Method

This review was conducted using a systematic literature review approach by exploring
several reputable national and international scientific databases. The literature search was
carried out through Portal Garuda, the Directory of Open Access Journals (DOA]J), PubMed,
and Google Scholar. The search strategy applied a combination of relevant keywords, namely
“ow birth weight (LBW)” and ‘“risk factors.” As a result of the screening process based on
predetermined inclusion criteria, four scientific publications published between 2020 and
2025 were selected. These atticles were then critically analyzed to obtain a comprehensive
understanding of the various risk factors associated with the incidence of low birth weight.

3. Result

In a review of recent literature, the author identified four relevant studies addressing risk
factors for Low Birth Weight (LBW). A recent study conducted at RSUD dr. La Palaloi in
January 2023 found that maternal age, parity, maternal nutritional status, twin pregnancy
(gemelli), as well as the frequency and quality of antenatal care (ANC) visits, were significantly
associated with LBW incidence (Mirnawati, M., Hasbullah, A. A., & Hariadi 2025).

These recent findings update our understanding that LBW risk arises not from a single
factor, but from a complex interplay of maternal characteristics, pregnancy conditions, and



quality of maternal health services. Therefore, synthesizing up-to-date evidence is essential as
a scientific foundation before formulating maternal-child health policies and targeted
interventions.

Second finding the study conducted by Andini, Nurvinanda, and Agustin, (2025), were
significantly associated with the incidence of low birth weight (LBW). Mothers who became
pregnant at a very young age or at an advanced maternal age were found to have a higher
likelihood of delivering infants with low birth weight compared to those who conceived
within the optimal reproductive age range. Furthermore, short birth intervals were identified
as a meaningful risk factor, as the maternal body may not have sufficient time to recover
physiologically and nutritionally from the previous pregnancy.

In contrast, the study demonstrated that maternal education level, nutritional status, and
parity were not statistically associated with LBW incidence. These findings suggest that the
influence of certain risk factors may differ depending on local population characteristics,
environmental conditions, and accessibility of maternal health services.

Based on these results, LBW prevention strategies should prioritize the regulation of
optimal maternal age at pregnancy and adequate birth spacing. Reproductive health education
for adolescents and women of childbearing age is essential to reduce early and high-risk
pregnancies. In addition, strengthening family planning programs plays a crucial role in
helping couples manage safe pregnancy intervals. Moreover, the enhancement of antenatal
care (ANC) services is fundamental for continuous monitoring of pregnancy and eatly
identification of potential complications that may contribute to LBW, allowing timely and
appropriate interventions.

The study conducted by Rizkika, Rahfiludin, and Asna, (2023), The results demonstrated
that maternal age at pregnancy was significantly associated with the incidence of LBW.
Mothers who became pregnant at a very young age or at an advanced maternal age had a
higher risk of delivering low-birth-weight infants compared to those who conceived at the
optimal reproductive age. This finding is related to the immaturity of the reproductive system
in young mothers and the decline of physiological function in older mothers.

Furthermore, the study revealed that interpregnancy interval played a significant role in
the occurrence of LBW. Short birth spacing increased the risk of LBW because the maternal
body requires sufficient time to restore nutritional reserves, physical strength, and overall
health after a previous pregnancy. Inadequate recovery time may impair fetal growth in
subsequent pregnancies.

Environmental factors were also highlighted as important contributors. Exposure to
pesticides during pregnancy was found to be significantly associated with an increased risk of
LBW. Mothers living in agricultural areas or frequently exposed to chemical substances used
in farming were more likely to deliver infants with low birth weight. Pesticide exposure is
believed to disrupt hormonal balance, placental blood flow, and fetal growth processes.

Overall, the findings of this study confirm that LBW is influenced not only by maternal
biological factors but also by environmental exposure and reproductive patterns, indicating
that LBW prevention requires an integrated approach involving medical care, behavioral
interventions, and environmental protection.

In the study conducted in Kitengie et al. (2024) it was reported that approximately 14.5%
of births resulted in infants weighing less than 2,500 grams.

Multivariate analysis identified several factors significantly associated with increased risk
of low birth weight (LBW). These included: unmarried maternal status (adjusted Odds Ratio,
ORa = 2.92), non-Luba ethnicity (ORa = 1.71), maternal anemia during pregnancy (ORa =
2.92), lack of antenatal care (ANC) attendance (ORa = 1.92), preterm delivery (ORa = 3.11),
gestational diabetes (ORa = 3.34), maternal malaria during pregnancy (ORa = 2.00),
multiparity (ORa = 2.00), and history of threatened abortion (ORa = 6.17).

These findings illustrate that LBW in Mbujimayi arises from a multifactorial interplay of
maternal health, prenatal care, social and ethnic context, and pregnancy complications.
Conditions such as anemia, infections, chronic diseases, and insufficient prenatal care
highlight the critical role of maternal health services and eatly detection. Simultaneously, social
factors like marital status and ethnicity suggest that socioeconomic and cultural contexts
shape maternal and fetal outcomes.

Recent studies in sub-Saharan Africa, including DR Congo, Rwanda, and Uganda, report
similar associations teenage pregnancies, inadequate prenatal visits, maternal anemia or
infection, and preterm birth remain consistently linked with LBW.
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4. Discussion

The reviewed literature consistently underscores that Low Birth Weight (LBW) is a
multifactorial outcome not the result of a single determinant but rather the product of
complex interplay among maternal biology, pregnancy characteristics, socioeconomic status,
environmental exposure, and health services quality. For instance, the 2024 study at RSUD
Depati Hamzah identified maternal age and inter-pregnancy interval as significant predictors
of LBW, while variables such as education level, nutritional status, and parity were not
significantly associated (Andini et al. 2025). Similarly, research at RSUD dr. La Palaloi (2023)
added that twin pregnancy (gemelli), maternal nutritional status, and antenatal care (ANC)
utilization significantly influence birth weight (Nurwati et al. 2023a)

These findings align with broader epidemiologic evidence showing that maternal
nutritional indicators e.g., pre-pregnancy body mass index (BMI) or mid-upper arm
circumference (MUAC) alongside pregnancy complications (anemia, hypertension,
preeclampsia), and the adequacy of antenatal care are crucial determinants of LBW risk
(Mirnawati, M., Hasbullah, A. A., & Hariadi 2025).

Moreover, recent meta-analytic data deepen our understanding by highlighting
environmental factors notably prenatal exposure to air pollution. A 2022 systematic review
found that maternal exposure to fine particulate matter during pregnancy is associated with
increased risk of LBW (Kitengie et al. 2024). This expands the scope of LBW prevention
beyond the traditional boundaries of medical and socio-demographic interventions to include
environmental health and public policy.

Practical and policy implications from these combined findings point toward the
necessity of a comprehensive, integrated maternal-child health approach. Efforts should not
only ensure access to high-quality antenatal services including nutritional assessment, anemia
screening, hypertension control, and reproductive health counseling but also promote optimal
pregnancy planning (approptiate maternal age, safe birth spacing) and address environmental
determinants (air quality, sanitation, pollution control). A multisectoral strategy involving
health, environment, education, and socioeconomic sectors will likely yield more substantial
reductions in LBW prevalence.

From a research perspective, the literature suggests that LBW risk factors are highly
contextual varying across regions depending on local environmental, socioeconomic, and
healthcare conditions. Future studies should aim to integrate diverse data streams
(environmental exposures, maternal nutrition, health service access) to develop more robust,
context-specific risk models for LBW.

5. Comparison

This section situates recent empirical findings within a comparative and up-to-date
framework to demonstrate the state-of-the-art of low birth weight (LBW) research and to
highlight the scientific contribution of the present study.

A growing body of recent evidence indicates that LBW is a multifactorial condition,
shaped by a complex interaction of maternal, obstetric, service-related, and environmental
determinants. A study conducted at RSUD dr. La Palaloi in 2023 revealed that maternal age,
parity, maternal nutritional status, twin pregnancy, as well as the frequency and quality of
antenatal care (ANC) visits were significantly associated with LBW incidence (Unibos, 2023).
These findings emphasize that LBW does not arise from a single cause but rather from the
combined influence of maternal biological factors and health-care service quality.

Similar results were reported by Andini, Nutrvinanda, and Agustin (2024) at RSUD
Depati Hamzah Pangkalpinang. Their study demonstrated that maternal age and
interpregnancy interval were significantly associated with LBW. Mothers who conceived at a
very young age or at advanced maternal age showed a higher probability of delivering LBW
infants compared with those who conceived within the optimal reproductive age range. Short
birth intervals were likewise identified as a significant risk factor due to incomplete
physiological and nutritional recovery following previous pregnancies. However, unlike the
La Palaloi study, maternal education level, nutritional status, and parity were not statistically
associated with LBW, suggesting that the influence of specific risk factors may vary across
populations and health-care settings.

Further expansion of the risk framework was provided by Rizkika, Rahfiludin, and Asna
(2023) in their study at Kertek 2 Primary Health Centre, Wonosobo Regency. Consistent with
prior findings, maternal age at pregnancy and short interpregnancy interval emerged as major
determinants of LBW. Importantly, this study also identified environmental exposure,



particularly pesticide exposure duting pregnancy, as a significant risk factor. Mothers residing
in agricultural areas or frequently exposed to pesticides exhibited a higher likelihood of
delivering LBW infants. Such exposure is believed to disrupt placental perfusion, hormone
regulation, and fetal growth mechanisms.

Evidence from sub-Saharan Africa further reinforces the multifactorial nature of LBW.
Moise et al. (2017), in a study conducted in Mbujimayi City, Democratic Republic of Congo,
reported that 14.5% of births resulted in infants weighing less than 2,500 grams. Multivariate
analysis identified unmarried maternal status, non-Luba ethnicity, maternal anemia, absence
of ANC attendance, preterm birth, gestational diabetes, malaria during pregnancy, multiparity,
and a history of threatened abortion as significant predictors of LBW. These findings illustrate
how medical factors, health-care access, and socio-cultural conditions jointly shape LBW risk.

When compared across regions, these studies demonstrate convergent evidence
regarding key determinants, particularly maternal age, short birth interval, inadequate ANC,
maternal medical disorders, and preterm birth. At the same time, context-specific factors,
such as pesticide exposute and socio-cultural characteristics, distinguish risk patterns across
settings. Therefore, the current state-of-the-art of LBW research underscores that prevention
strategies must be multisectoral, integrating reproductive health regulation, strengthening of
family planning programs, optimization of antenatal care quality, effective control of maternal
diseases, and environmental health protection.

6. Conclusions

Based on the synthesis of national and international literature discussed in this study, it
can be concluded that Low Birth Weight (LBW) remains a complex and multifactorial public
health issue and continues to be a major challenge in improving maternal and neonatal health
outcomes. The main findings indicate that maternal age, interpregnancy interval, nutritional
status, medical conditions during pregnancy such as anemia, preeclampsia, and infectious
diseases, as well as the quality of antenatal care, are significantly associated with the risk of
LBW. In addition, socioeconomic factors, environmental exposure, and maternal health
behaviors also play important roles in increasing the incidence of LBW across different
regions.

The synthesis of these findings demonstrates a strong relationship between biological,
environmental, and health service factors and the primary objective of this study, which is to
identify the risk factors associated with LBW. These results support the argument that LBW
cannot be explained by a single determinant but rather arises from a complex interaction
between individual, social, and healthcare system factors. Therefore, effective LBW
prevention strategies require integrated approaches that encompass promotive, preventive,
curative, and rehabilitative interventions in a continuous mannet.

The implications of these findings provide meaningful contributions to both scientific
knowledge and practical applications in maternal and child health. This study offers valuable
evidence to support comprehensive health policy formulation, improvement of antenatal care
quality, strengthening of pregnancy planning programs, and community-based interventions
aimed at improving maternal nutrition and socioeconomic conditions. Moreover, this review
highlights the growing importance of environmental and social determinants as essential
components of sustainable LBW prevention strategies.

However, this study also has several limitations. The analysis is limited to available
literature within a specific time frame, and most of the included studies employed
observational designs, which restrict the ability to establish causal relationships. In addition,
variations in population characteristics and research methodologies across studies limit the
generalizability of the findings. Therefore, future research is recommended to employ
longitudinal or cohort study designs with larger and more diverse samples, and to explore
environmental and behavioral factors in greater depth. Further studies are also encouraged to
develop contextual and applicable LBW risk prediction models to enhance targeted
prevention efforts.
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