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ABSTRACT

Background: Maternal nutritional status during pregnancy plays a fundamental role in fetal growth
and is a major determinant of infant birth weight. Poor maternal nutrition increases the risk of low
birth weight (LBW), which remains a significant public health concern due to its association with
neonatal morbidity, mortality, impaired growth, and long-term health complications.
Understanding the relationship between maternal nutritional status and birth weight is essential for
strengthening maternal and child health interventions.

Research Objective: This study aimed to determine the association between maternal nutritional
status during pregnancy and infant birth weight in the working area of the Tamalanrea Community
Health Center, Makassar.

Methods: A quantitative study with a cross-sectional design was conducted in July 2025. The study
included 25 mothers selected through purposive sampling. Secondary data were obtained from
maternal and child health records and medical records at the Tamalanrea Community Health
Center. Maternal nutritional status was categorized as good or poor, while infant birth weight was
classified as normal birth weight or low birth weight. Descriptive statistics were used for univariate
analysis, and the Chi-square test was performed to assess the association between variables at a
significance level of p < 0.05.

Results: Among the respondents, 60.0% had good nutritional status, while 40.0% had poor
nutritional status. Most infants (68.0%) were born with normal birth weight, whereas 32.0% had low
birth weight. The Chi-square analysis revealed a statistically significant association between
maternal nutritional status and infant birth weight (p = 0.021). Mothers with poor nutritional status
were more likely to deliver low birth weight infants than mothers with adequate nutritional status.
Conclusion: Maternal nutritional status during pregnancy is significantly associated with infant
birth weight. Strengthening nutritional screening, nutrition education, and routine antenatal care is
essential to improve maternal nutritional status and reduce the incidence of low birth weight.
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BACKGROUND

Maternal nutritional status during pregnancy is one of the most important
determinants of fetal growth, neonatal survival, and long-term child health. Adequate
maternal nutrition supports optimal placental function, fetal organ development, and
healthy birth outcomes, whereas poor nutritional status increases the risk of adverse
pregnancy outcomes, particularly low birth weight (LBW) (L. Zhang et al., 2023). The World
Health Organization recognizes birth weight as a critical indicator of maternal health, fetal
development, and neonatal well-being because it reflects the cumulative effects of
maternal nutritional intake, health conditions, and environmental influences throughout
pregnancy (B. Zhang et al., 2023). Infants born with inadequate birth weight are more
susceptible to neonatal mortality, infectious diseases, impaired cognitive development,
growth retardation, and chronic non-communicable diseases later in life (Z. Wang et al.,
2021). Consequently, improving maternal nutritional status has become a global public
health priority as part of the Sustainable Development Goals (SDGs), particularly Goal 2
(Zero Hunger) and Goal 3 (Good Health and Well-being), which emphasize maternal and
child nutrition as essential components of sustainable development (Weiler et al., 2022).

Globally, maternal malnutrition remains a significant public health challenge despite
substantial improvements in maternal healthcare services (Y.-X. Wang et al., 2022).
According to recent estimates from the World Health Organization (WHO), approximately
20 million infants are born with low birth weight every year, representing nearly 15% of all
live births worldwide (W.-C. Wang et al., 2023). More than 90% of these cases occur in low-
and middle-income countries where maternal undernutrition, micronutrient deficiencies,
anemia, inadequate gestational weight gain, and limited access to quality antenatal care
continue to affect pregnancy outcomes (G. Wang et al., 2021). The United Nations
Children's Fund (UNICEF) further reports that maternal undernutrition contributes
considerably to fetal growth restriction and increases the risk of neonatal complications,
infant mortality, and childhood stunting. Although many countries have implemented
nutritional supplementation programs for pregnant women, disparities in nutritional status
remain substantial due to socioeconomic inequalities, food insecurity, educational
differences, and varying access to maternal health services (Waits et al., 2021).

Indonesia continues to face a double burden of malnutrition, characterized by the
coexistence of undernutrition and overnutrition among women of reproductive age (Vural
et al., 2021). National health surveys indicate that chronic energy deficiency (CED) among
pregnant women remains a persistent concern, while anemia and inadequate dietary
diversity continue to affect maternal nutritional status across many provinces. The Ministry
of Health of Indonesia reports that low birth weight remains one of the leading contributors
to neonatal morbidity and mortality (Unisa et al.,, 2022). Although national programs
promoting iron-folic acid supplementation, balanced nutrition education, and routine
antenatal care have expanded considerably, many pregnant women still experience
inadequate nutritional intake before and during pregnancy (Ueno et al., 2020). These
nutritional challenges not only increase the likelihood of delivering infants with low birth
weight but also contribute to the intergenerational cycle of malnutrition that ultimately
influences child growth, cognitive development, and future productivity (Victora et al.,
2020).

In South Sulawesi Province, maternal and child health indicators demonstrate
continued nutritional challenges despite ongoing improvements in healthcare accessibility.
Provincial health reports indicate that chronic energy deficiency among pregnant women,
maternal anemia, and suboptimal gestational weight gain remain prevalent in several
districts and municipalities. Low birth weight continues to contribute significantly to
neonatal admissions and infant mortality across the province. Socioeconomic disparities,
variations in maternal education, food consumption patterns, and differences in healthcare
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utilization contribute to these regional differences (Thoma et al., 2023). Although nutrition-
specific interventions have been implemented through community health centers
(Puskesmas), their effectiveness is influenced by maternal compliance, family support, and
local environmental conditions. Therefore, strengthening evidence regarding maternal
nutritional determinants remains essential for developing more effective preventive
strategies (Tesfaye et al., 2022).

Makassar, as the capital city of South Sulawesi and one of the largest metropolitan
areas in eastern Indonesia, has experienced rapid urbanization accompanied by changing
dietary patterns, increasing obesity among women of reproductive age, and persistent
undernutrition among vulnerable populations. These contrasting nutritional conditions
create a complex public health challenge because both maternal undernutrition and
excessive nutritional status may adversely affect fetal growth and birth weight (Tesfa et al.,
2022). Urban lifestyles, socioeconomic inequalities, employment demands, limited
nutritional literacy, and variations in healthcare utilization further influence maternal
nutritional status during pregnancy (Lin et al., 2023). Despite relatively good access to
maternal healthcare facilities, low birth weight continues to be reported in several health
centers and hospitals in Makassar, indicating that nutritional problems remain insufficiently
addressed through routine antenatal services alone. Understanding the relationship
between maternal nutritional status and infant birth weight within the local context is
therefore important for designing evidence-based interventions tailored to urban
populations (Sun et al., 2023).

Previous studies conducted in Indonesia and other developing countries have
consistently demonstrated an association between maternal nutritional status and birth
weight. However, existing evidence presents several important limitations. Many studies
focus exclusively on chronic energy deficiency, body mass index, or maternal weight gain
without comprehensively examining maternal nutritional status as measured during routine
antenatal care. Other investigations involve relatively small sample sizes, focus on rural
populations, or fail to account for the characteristics of urban healthcare settings where
nutritional transitions are occurring rapidly (Signes-Pastor et al.,, 2023). Furthermore,
variations in socioeconomic characteristics, dietary habits, and healthcare utilization across
different regions limit the generalizability of previous findings. In Makassar, empirical
evidence specifically examining the association between maternal nutritional status and
infant birth weight using a cross-sectional design remains limited, creating an important
evidence gap for local maternal health policy and clinical practice (Sume, 2023).

The novelty of this study lies in its focus on evaluating the association between
maternal nutritional status during pregnancy and infant birth weight within the urban
context of Makassar using a cross-sectional approach. Unlike previous studies that primarily
emphasize isolated nutritional indicators, this research provides updated local evidence
reflecting current maternal nutritional conditions within routine antenatal care services. The
findings are expected to contribute to strengthening nutritional screening during
pregnancy, identifying mothers at risk of adverse birth outcomes, and supporting the
development of integrated maternal nutrition interventions involving healthcare providers,
families, and community health programs. In addition, this study provides region-specific
evidence that may support policy formulation for improving maternal nutrition and
reducing the incidence of low birth weight in South Sulawesi.

Therefore, this study aims to analyze the association between maternal nutritional
status during pregnancy and infant birth weight among mothers in Makassar using a cross-
sectional design, with the expectation of generating scientific evidence that supports the
early identification of nutritional risk factors and informs the development of effective
maternal nutrition interventions to improve neonatal health outcomes and reduce the
incidence of low birth weight.
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METHODS

This study employed a quantitative approach using a cross-sectional design (Young
et al.,, 2023) to examine the association between maternal nutritional status during
pregnancy and infant birth weight. The cross-sectional design allows the independent and
dependent variables to be measured simultaneously within a single observation period.

The study was conducted at the Tamalanrea Community Health Center (Puskesmas
Tamalanrea), Makassar, Indonesia, in July 2025. The study population comprised all
mothers who delivered within the working area of the health center during the study period.
A total of 25 respondents were included using purposive sampling based on
predetermined inclusion criteria. Eligible participants were mothers with complete
maternal nutritional status records during pregnancy and documented infant birth weight
data.

Secondary data were collected from maternal and child health records and medical
records maintained by the Tamalanrea Community Health Center. The variables included
maternal nutritional status during pregnancy as the independent variable and infant birth
weight as the dependent variable. Maternal nutritional status was categorized as normal or
undernourished according to the nutritional assessment recorded during antenatal care,
while birth weight was classified as normal (22,500 g) and low birth weight (<2,500 g).

Data were analyzed using SPSS version 27. Descriptive statistics were used to
summarize respondent characteristics and variable distributions. Bivariate analysis was
performed using the Chi-square test to determine the association between maternal
nutritional status and infant birth weight. Statistical significance was established at a p-value
of <0.05 with a 95% confidence interval.

RESULTS

Respondent Characteristics

A total of 25 mothers who met the inclusion criteria participated in this study. The
majority were aged 20-35 years (72.0%), had completed senior high school education
(52.0%), and were housewives (64.0%). Most respondents were multigravida (60.0%) and
had attended at least four antenatal care (ANC) visits during pregnancy (80.0%).

Table 1.

Characteristics of Respondents (n = 25)
Characteristics Frec::;ancy Peri?,/':)t age
Age (years)
<20 2 8.0
20-35 18 72.0
>35 5 20.0
Education
Primary School 2 8.0
Junior High School 5 20.0
Senior High School 13 52.0
College/University 5 20.0
Occupation
Housewife 16 64.0
Private Employee 5 20.0
Civil Servant 2 8.0
Entrepreneur 2 8.0
Parity
Primigravida 10 40.0
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Multigravida 15 60.0

ANC Visits

<4 visits 5 20.0
>4 visits 20 80.0
Total 25 100.0

Based on Table 1, most respondents were between 20-35 years old (72.0%), had
completed senior high school (52.0%), and were housewives (64.0%). The majority were
multigravida (60.0%) and had attended at least four ANC visits (80.0%), indicating generally
good utilization of maternal health services.

Univariate Analysis

Univariate analysis was conducted to describe the frequency distribution of each
study variable, namely maternal nutritional status and infant birth weight among
respondents in the working area of Tamalanrea Community Health Center, Makassar.

Table 2.

Frequency Distribution of Maternal Nutritional Status and Infant Birth Weight
Variable n %
Maternal Nutritional Status
Good 15 60.0
Poor 10 40.0
Total 25 100.0
Infant Birth Weight
Normal (22,500 g) 17 68.0
Low Birth Weight (<2,500 g) 8 32.0
Total 25 100.0

Table 2 shows that among the 25 respondents, most mothers had good nutritional
status (60.0%), while 40.0% had poor nutritional status during pregnancy. This finding
indicates that the majority of pregnant women attending the Tamalanrea Community
Health Center had adequate nutritional status.

Regarding birth outcomes, most infants were born with normal birth weight (68.0%),
whereas 32.0% were classified as low birth weight (LBW). Although the proportion of
normal birth weight was higher, the prevalence of LBW remains clinically important and
requires continued attention from maternal health services.

Bivariate Analysis
Bivariate analysis was performed using the Chi-square test to determine the
association between maternal nutritional status and infant birth weight.

Table 3.
Association Between Maternal Nutritional Status and Infant Birth Weight
Normal .
Maternal Nutritional Birth I‘.’sz\; Bl::t: Total value
Status Weight n (3) P
(%) i
Good 13(86.7) 2(13.3) 15
Poor 4 (40.0) 6 (60.0) 10 0.021
Total 17 (68.0) 8 (32.0) 25

Table 3 demonstrates that among mothers with good nutritional status, 13 (86.7%)
delivered infants with normal birth weight, while only 2 (13.3%) delivered low birth weight
infants. Conversely, among mothers with poor nutritional status, 6 (60.0%) delivered infants
with low birth weight and only 4 (40.0%) delivered infants with normal birth weight.

The Chi-square analysis yielded a p-value of 0.021, which is below the significance
level of 0.05. Therefore, there was a statistically significant association between maternal
nutritional status during pregnancy and infant birth weight in the working area of
Tamalanrea Community Health Center, Makassar. These findings indicate that mothers with
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poor nutritional status were more likely to give birth to low birth weightinfants than mothers
with good nutritional status, emphasizing the importance of maintaining adequate maternal
nutrition throughout pregnancy to improve neonatal outcomes.

DISCUSSION

This study aimed to examine the association between maternal nutritional status
during pregnancy and infant birth weight in the working area of the Tamalanrea Community
Health Center, Makassar. The findings demonstrated that most pregnant women had good
nutritional status (60.0%), while 40.0% had poor nutritional status. Maternal nutritional
status is one of the most important determinants of fetal growth because it reflects the
mother's ability to provide adequate macro- and micronutrients required for placental
development and fetal organ formation. Mothers with adequate nutritional status are
generally able to meet the increased physiological demands of pregnancy, thereby
promoting optimal fetal growth and reducing the risk of adverse birth outcomes.
Conversely, inadequate maternal nutrition may result in chronic energy deficiency,
micronutrient deficiencies, impaired placental function, and intrauterine growth restriction,
all of which contribute to low birth weight.

The relatively high proportion of mothers with good nutritional status observed in
this study may reflect the effectiveness of antenatal care services provided by the
Tamalanrea Community Health Center, including nutritional counseling, routine weight
monitoring, iron and folic acid supplementation, and regular pregnancy examinations.
Nevertheless, the finding that 40% of respondents still experienced poor nutritional status
indicates that maternal malnutrition remains a significant public health concern. Several
factors may contribute to inadequate maternal nutrition, including low dietary diversity,
insufficient household income, food insecurity, limited maternal nutritional knowledge,
cultural food taboos during pregnancy, maternal illness, and inconsistent adherence to
nutritional recommendations (Shinde et al., 2022). These factors highlight that nutritional
problems among pregnant women are multidimensional and require integrated
interventions involving healthcare providers, families, and community support systems
rather than relying solely on supplementation programs (Shrivastava et al., 2023).

Regarding neonatal outcomes, this study found that 68.0% of infants were born with
normal birth weight, whereas 32.0% were classified as low birth weight (LBW). Birth weight
is widely recognized as one of the most important indicators of neonatal health because it
reflects fetal growth during pregnancy and predicts infant survival, growth, and long-term
health. Infants with low birth weight are more vulnerable to respiratory distress, neonatal
infections, hypothermia, feeding difficulties, impaired immune function, developmental
delays, and increased neonatal mortality (Shi et al., 2020). Furthermore, evidence suggests
that low birth weight increases the risk of childhood stunting, poor cognitive performance,
metabolic disorders, hypertension, diabetes mellitus, and cardiovascular diseases later in
adulthood. Therefore, reducing the incidence of low birth weight remains an essential
objective of maternal and child health programs worldwide (Shaun et al., 2023)

The bivariate analysis demonstrated a statistically significant association between
maternal nutritional status and infant birth weight (p = 0.021). Mothers with good nutritional
status predominantly delivered infants with normal birth weight, whereas mothers with
poor nutritional status were substantially more likely to deliver low birth weight infants. This
finding supports the biological mechanism whereby adequate maternal nutrition ensures
sufficient nutrient transfer across the placenta, allowing optimal fetal cell proliferation,
tissue development, and fetal weight gain throughout pregnancy (Rana et al., 2023). In
contrast, maternal undernutrition reduces the availability of energy, protein, essential fatty
acids, vitamins, and minerals necessary for fetal growth, ultimately increasing the likelihood
of fetal growth restriction and low birth weight (Sathi et al., 2022).
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The present findings are consistent with those reported by (Rahman et al., 2023),
who found a significant relationship between maternal nutritional status and the occurrence
of low birth weight. Their study demonstrated that mothers experiencing poor nutritional
status during pregnancy had a considerably higher probability of delivering low birth
weight infants than mothers with adequate nutritional status. Similar findings have also
been reported, who concluded that chronic energy deficiency and inadequate dietary
intake during pregnancy were significantly associated with reduced infant birth weight.
Together, these studies strengthen the evidence that improving maternal nutritional status
should remain a central strategy for preventing low birth weight and promoting healthy
fetal development (Quijano-Ruiz & Faytong-Haro, 2021).

The findings of this study are also consistent with international literature. Numerous
studies conducted in low- and middle-income countries have shown that maternal
undernutrition, inadequate gestational weight gain, anemia, and micronutrient deficiencies
substantially increase the risk of low birth weight. The World Health Organization and
UNICEF emphasize that maternal nutrition interventions including balanced dietary intake,
iron-folic acid supplementation, calcium supplementation where indicated, multiple
micronutrient supplementation, nutritional counseling, and regular antenatal monitoring—
are among the most cost-effective strategies for improving pregnancy outcomes.
Therefore, strengthening nutritional services throughout pregnancy should remain a
priority within maternal healthcare systems (Quansah & Boateng, 2020).

Although maternal nutritional status demonstrated a significant relationship with
infant birth weight, it should be recognized that birth weight is influenced by multiple
interacting factors (Moreira de Andrade et al., 2023). Maternal age, parity, pre-pregnancy
body mass index, gestational weight gain, pregnancy spacing, maternal infections,
hypertension, diabetes mellitus, smoking exposure, socioeconomic status, educational
attainment, household food security, and the quality of antenatal care may all contribute to
fetal growth (Mahmassani et al., 2022). Genetic and environmental factors also influence
birth weight independently of maternal nutritional status. Consequently, comprehensive
maternal health interventions should address these multiple determinants simultaneously
rather than focusing exclusively on nutrition (Noronha et al., 2021).

The findings have important implications for public health practice in Makassar.
Early nutritional assessment should be incorporated into every antenatal care visit through
routine measurement of maternal weight, mid-upper arm circumference (MUAC),
hemoglobin levels, and dietary assessments. Pregnant women identified as nutritionally at
risk should receive individualized nutritional counseling, continuous follow-up, and
appropriate supplementation according to national maternal health guidelines. In addition,
family members should be actively involved in supporting healthy dietary practices during
pregnancy because family support plays an essential role in improving maternal adherence
to nutritional recommendations. Community-based nutrition education delivered through
integrated health posts (Posyandu) and community health centers (Puskesmas) may further
strengthen maternal nutritional awareness and encourage healthy pregnancy behaviors.

Several limitations should be acknowledged. First, the cross-sectional design does
not permit causal inference because exposure and outcome were measured within the
same observation period. Second, the relatively small sample size may limit the
generalizability of the findings to other populations. Third, the study relied on secondary
medical record data, which limited the inclusion of potentially important confounding
variables such as maternal dietary intake, gestational weight gain, household income,
anemia status, and pregnancy-related complications. Future studies employing
prospective cohort designs with larger sample sizes and more comprehensive nutritional
assessments are recommended to clarify the causal pathways linking maternal nutritional
status and infant birth weight.

Vol 2, No 1, April 2025
Page. 7



Overall, this study provides additional evidence that maternal nutritional status is
significantly associated with infant birth weight. Maintaining adequate maternal nutrition
throughout pregnancy remains fundamental to promoting optimal fetal growth, reducing
the incidence of low birth weight, and improving neonatal health outcomes. Strengthening
routine nutritional screening, enhancing maternal nutrition education, and ensuring timely
nutritional interventions during antenatal care should therefore be prioritized to improve
maternal and child health outcomes in Makassar and other comparable settings.

CONCLUSION

This study demonstrated that most pregnant women in the working area of the
Tamalanrea Community Health Center, Makassar, had good nutritional status (60.0%), while
40.0% had poor nutritional status. The majority of infants were born with normal birth
weight (68.0%), whereas 32.0% were classified as having low birth weight. The Chi-square
analysis revealed a statistically significant association between maternal nutritional status
and infant birth weight (p = 0.021), indicating that mothers with poor nutritional status were
more likely to deliver low birth weight infants than those with adequate nutritional status.
These findings emphasize that maternal nutritional status during pregnancy plays a critical
role in fetal growth and birth outcomes. Therefore, strengthening nutritional assessment,
routine antenatal care, and nutrition education should be prioritized to improve maternal
nutritional status and reduce the incidence of low birth weight. Pregnant women are
encouraged to consume balanced diets, adhere to nutritional supplementation programs,
and attend regular antenatal care visits throughout pregnancy. Healthcare providers should
intensify nutritional counseling, early screening for maternal undernutrition, and timely
nutritional interventions within primary healthcare services. Future research should involve
larger sample sizes, include additional maternal and pregnancy-related variables, and
employ longitudinal or prospective study designs to provide stronger evidence regarding
the causal relationship between maternal nutritional status and infant birth weight.

ACKNOWLEDGMENTS

The authors would like to express their sincere gratitude to the Midwifery Study
Program, STIKES Amanah Makassar, for its academic guidance, institutional support, and
encouragement throughout the completion of this research. The authors also extend their
appreciation to the Government of Makassar City for its support and cooperation in
facilitating the implementation of this study. Special thanks are addressed to the
management and healthcare staff of the Tamalanrea Community Health Center, as well as
all respondents who willingly participated in this research. Their valuable contributions and
support were essential to the successful completion of this study.

DAFTAR PUSTAKA

Lin, S., Li, J., Yan, X,, Pei, L., & Shang, X. (2023). Maternal pesticide exposure and risk of
preterm birth: A systematic review and meta-analysis. Environment International, 178,
108043. https://doi.org/https://doi.org/10.1016/j.envint.2023.108043

Mahmassani, H. A., Switkowski, K. M., Scott, T. M., Johnson, E. J., Rifas-Shiman, S. L., Oken,
E., & Jacques, P. F.(2022). Maternal diet quality during pregnancy and child cognition
and behavior in a US cohort. The American Journal of Clinical Nutrition, 115(1), 128-
141. https://doi.org/https://doi.org/10.1093/ajcn/ngab325

Moreira de Andrade, A., Alves Ramalho, A., Andrade Martins, F., Rafael Valentim-Silva, J.,
& Jorge Koifman, R. (2023). Use of antianemics in prenatal care: A population cohort

Vol 2, No 1, April 2025
Page. 8



from a capital city in the North region of Brazil. Preventive Medicine Reports, 36,
102501. https://doi.org/https://doi.org/10.1016/j.pmedr.2023.102501

Noronha, G. A. de, Kale, P. L., Torres, T. Z. G. de, Vasconcelos, J. C. P. L., Kuschnir, M. C. C,,
Cavalcanti, M. de L. T., Costa, A. J. L., & Szklo, M. (2021). Birth weight, life course factors
and excess weight among schoolchildren in Niterdi, Rio de Janeiro, Brazil in 2010.
Jornal de Pediatria, 97(5), 531-539.
https://doi.org/https://doi.org/10.1016/j.jped.2020.10.012

Quansah, D. Y., & Boateng, D. (2020). Maternal dietary diversity and pattern during
pregnancy is associated with low infant birth weight in the Cape Coast metropolitan
hospital, Ghana: A hospital based cross-sectional study. Heliyon, 6(5), e03923.
https://doi.org/https://doi.org/10.1016/j.heliyon.2020.e03923

Quijano-Ruiz, A., & Faytong-Haro, M. (2021). Maternal sexual empowerment and sexual and
reproductive outcomes among female adolescents: Evidence from a cross-sectional
study in Ecuador. SSM - Population Health, 14, 100782.
https://doi.org/https://doi.org/10.1016/j.ssmph.2021.100782

Rahman, S. M., Malin Igra, A., Essig, J. Y., Ekstrom, E.-C., Dreij, K., Trask, M., Lindh, C.,
Arifeen, S. El, Rahman, A., Krais, A. M., & Kippler, M. (2023). Polycyclic aromatic
hydrocarbon (PAH) exposure during pregnancy and child anthropometry from birth to
10 years of age: Sex-specific evidence from a cohort study in rural Bangladesh.
Environmental Research, 227, 115787.
https://doi.org/https://doi.org/10.1016/j.envres.2023.115787

Rana, M. S., Billah, S. M., Moinuddin, M., Bakkar Siddique, M. A., & Khan, M. M. H. (2023).
Exploring the factors contributing to increase in facility child births in Bangladesh
between 2004 and 2017-2018. Heliyon, 9(5), e15875.
https://doi.org/https://doi.org/10.1016/j.heliyon.2023.e15875

Sathi, N. J., Ahammed, B., Alam, K., Hashmi, R., Lee, K. Y., & Keramat, S. A. (2022).
Socioeconomic inequalities in low birth weight in South Asia: A comparative analysis
using Demographic and Health Surveys. SSM - Population Health, 20, 101248.
https://doi.org/https://doi.org/10.1016/j.ssmph.2022.101248

Shaun, M. M. A., Nizum, M. W. R., & Munny, S. (2023). Determinants of meeting the minimum
acceptable diet among children aged 6 to 23 months in Bangladesh: Evidence from a
national  representative  cross-sectional  study.  Heliyon,  9(6), e17560.
https://doi.org/https://doi.org/10.1016/j.heliyon.2023.e17560

Shi, L., Jia, J., Li, C., Zhao, C., Li, T., Shi, H., & Zhang, X. (2020). Relationship between
preterm, low birth weight and early childhood caries: a meta-analysis of the case-
control and cross-sectional study. Bioscience Reports, 40(8).
https://doi.org/https://doi.org/10.1042/BSR20200870

Shinde, S., Wang, D., Yussuf, M. H., Mwanyika-Sando, M., Aboud, S., & Fawzi, W. W. (2022).
Micronutrient Supplementation for Pregnant and Lactating Women to Improve
Maternal and Infant Nutritional Status in Low- and Middle-Income Countries: Protocol
for a Systematic Review and Meta-analysis. JMIR Research Protocols, 11(8).
https://doi.org/https://doi.org/10.2196/40134

Shrivastava, R., Singhal, M., Gupta, M., & Joshi, A. (2023). Development of an Artificial
Intelligence-Guided Citizen-Centric Predictive Model for the Uptake of Maternal
Health Services Among Pregnant Women Living in Urban Slum Settings in India:
Protocol for a Cross-sectional Study With a Mixed Methods Design. JMIR Research
Protocols, 12. https://doi.org/https://doi.org/10.2196/35452

Signes-Pastor, A. J., Notario-Barandiaran, L., Guill, M., Madan, J., Baker, E., Jackson, B., &
Karagas, M. R. (2023). Prenatal exposure to metal mixtures and lung function in
children from the New Hampshire birth cohort study. Environmental Research, 238,
117234. https://doi.org/https://doi.org/10.1016/j.envres.2023.117234

Sume, B. W. (2023). Fetal malnutrition and associated factors among newborn babies

Vol 2, No 1, April 2025
Page. 9



delivered at Debre Markos Comprehensive Specialized Hospital, Ethiopia.
International ~ Journal ~ of  Africa Nursing Sciences, 18, 100543.
https://doi.org/https://doi.org/10.1016/j.ijans.2023.100543

Sun, J., Liu, X., Zhao, M., Magnussen, C. G., & Xi, B. (2023). Dose-response association
between maternal smoking during pregnancy and the risk of infant death: a
nationwide, population-based, retrospective cohort study. EClinicalMedicine, 57,
101858. https://doi.org/https://doi.org/10.1016/j.eclinm.2023.101858

Tesfa, S., Aderaw, Z., Tesfaye, A., Abebe, H., & Tsehay, T. (2022). Maternal nutritional
knowledge, practice and their associated factors during pregnancy in Addis sub city
health centers, Addis Ababa, Ethiopia. International Journal of Africa Nursing Sciences,
17,100482. https://doi.org/https://doi.org/10.1016/].ijans.2022.100482

Tesfaye, A,, Sisay, G., Kabthymer, R. H., & Tesfaye, T.(2022). Under-nutrition and associated
factors among pregnant women in public health care hospitals of Gedeo Zone,
southern  Ethiopia: A cross-sectional  study.  Heliyon,  8(5), e09511.
https://doi.org/https://doi.org/10.1016/j.heliyon.2022.e09511

Thoma, M. E., De Silva, D. A, Kim, J., Hodges, L., & Guthrie, J. (2023). Breastfeeding
Initiation Trends by Special Supplemental Nutrition Program for Women, Infants, and
Children Participation and Race/Ethnicity Among Medicaid Births. Journal of Nutrition
Education and Behavior, 55(3), 170-181.
https://doi.org/https://doi.org/10.1016/j.jneb.2022.09.006

Ueno, H. M., Higurashi, S., Shimomura, Y., Wakui, R., Matsuura, H., Shiota, M., Kubouchi, H.,
Yamamura, J., Toba, Y., & Kobayashi, T. (2020). Association of DHA Concentration in
Human Breast Milk with Maternal Diet and Use of Supplements: A Cross-Sectional
Analysis of Data from the Japanese Human Milk Study Cohort. Current Developments
in Nutrition, 4(7), nzaa105. https://doi.org/https://doi.org/10.1093/cdn/nzaa105

Unisa, S., Dhillon, P., Anand, E., Sahoo, H., & Agarwal, P. K. (2022). Data quality of
birthweight reporting in India: Evidence from cross-sectional surveys and service
statistics. SSM - Population Health, 19, 101220.
https://doi.org/https://doi.org/10.1016/j.ssmph.2022.101220

Victora, J. D., Silveira, M. F., Tonial, C. T., Victora, C. G., Barros, F. C., Horta, B. L., Santos, I.
S.dos, Bassani, D. G., Garcia, P. C. R, Scheeren, M., Fiori, H. H., Matijasevich, A., Barros,
A. J. D., Bertoldi, A. D., Wehrmeister, F. C., Gongalves, H., Murray, J., Rodrigues, L. T.,
Assumpcdo, M. C., ... Hallal, P. R. C. (2020). Prevalence, mortality and risk factors
associated with very low birth weight preterm infants: an analysis of 33 years. Jornal de
Pediatria, 96(3), 327-332. https://doi.org/https://doi.org/10.1016/j.jped.2018.10.011

Vural, M., Koc, E., Evliyaoglu, O., Acar, H. C., Aydin, A. F., Kucukgergin, C., Apaydin, G.,
Erginoz, E., Babazade, X., Sharifova, S., Perk, Y., Satar, M., Buyukkurt, S., Simsek, H.,
Eroglu, C., Yetkinel, S., Saygili Karagol, B., Karasahin, K. E., Celik, H. T., ... Tunc, T.
(2021). lodine status of Turkish pregnant women and their offspring: A national cross-
sectional survey. Journal of Trace Elements in Medicine and Biology, 63, 126664.
https://doi.org/https://doi.org/10.1016/j.jtemb.2020.126 664

Waits, A., Guo, C.-Y., & Chien, L.-Y.(2021). Inadequate gestational weight gain contributes
to increasing rates of low birth weight in Taiwan: 2011-2016 nationwide surveys.
Taiwanese  Journal —of  Obstetrics and  Gynecology, 60(5), 857-862.
https://doi.org/https://doi.org/10.1016/j.tjog.2021.07.013

Wang, G., Tang, W.-Y., Wills-Karp, M., Ji, H., Bartell, T.R., Ji, Y., Hong, X., Pearson, C., Cheng,
T. L., & Wang, X. (2021). A Nonlinear Relation Between Maternal Red Blood Cell
Manganese Concentrations and Child Blood Pressure at Age 6-12 y: A Prospective
Birth Cohort  Study. The Journal of  Nutrition, 151(3), 570-578.
https://doi.org/https://doi.org/10.1093/jn/nxaa368

Wang, W.-C., Zou, S.-M., Ding, Z., & Fang, J.-Y. (2023). Nutritional knowledge, attitude and
practices among pregnant females in 2020 Shenzhen China: A cross-sectional study.

Vol 2, No 1, April 2025
Page. 10



Preventive Medicine Reports, 32, 102155.
https://doi.org/https://doi.org/10.1016/j.pmedr.2023.102155

Wang, Y.-X,, Li, Y., Rich-Edwards, J. W., Florio, A. A., Shan, Z., Wang, S., Manson, J. E,,
Mukamal, K. J., Rimm, E. B., & Chavarro, J. E. (2022). Associations of birth weight and
later life lifestyle factors with risk of cardiovascular disease in the USA: A prospective
cohort study. EClinicalMedicine, 51, 101570.
https://doi.org/https://doi.org/10.1016/j.eclinm.2022.101570

Wang, Z., Nagy, R. A., Groen, H., Cantineau, A. E. P., van Oers, A. M., van Dammen, L.,
Wekker, V., Roseboom, T. J., Mol, B. W. J,, Tietge, U. J. F., & Hoek, A. (2021).
Preconception insulin resistance and neonatal birth weight in women with obesity: role
of bile acids. Reproductive  BioMedicine Online,  43(5), 931-939.
https://doi.org/https://doi.org/10.1016/j.rbmo.2021.08.005

Weiler, H. A, Attar, A., Farahnak, Z., Sotunde, O. F., Razaghi, M., Gharibeh, N., Khamessan,
A., & Vanstone, C. A. (2022). Vitamin D Status of Infants of Mothers with Gestational
Diabetes: Status at Birth and a Randomized Controlled Trial of Vitamin D
Supplementation across Infancy. The Journal of Nutrition, 152(11), 2441-2450.
https://doi.org/https://doi.org/10.1093/jn/nxac194

Young, M. F., Faerber, E. C., Mehta, R.V, Ranjan, S., Shetty, S. A., Ramakrishnan, U., Rangiah,
K., Bose, B., Devi, S., Dwarkanath, P., Kurpad, A. V, Taneja, S., & Martorell, R. (2023).
Maternal nutritional status and milk volume and composition in India: an observational
study. The American Journal of Clinical Nutrition, 117(4), 830-837.
https://doi.org/https://doi.org/10.1016/j.ajcnut.2023.02.002

Zhang, B., Xu, K., Mi, B., Liu, H., Wang, Y., Huo, Y., Ma, L., Liu, D., Jing, H., Liu, J., Cao, S.,
Dang, S., & Yan, H.(2023). Maternal Dietary Inflammatory Potential and Offspring Birth
Outcomes in a Chinese Population. The Journal of Nutrition, 153(5), 1512-1523.
https://doi.org/https://doi.org/10.1016/j.tjnut.2023.03.006

Zhang, L., Zhang, T., Liu, H.-J., Xing, D.-Q., Zhao, Y.-N., Zhang, Y.-B., & Li, Y. (2023). Body
composition in healthy singleton term infants using the three-dimensional photonic
scanning method: A multicenter cross-sectional study. Nutrition, 116, 112169.
https://doi.org/https://doi.org/10.1016/j.nut.2023.112169

Vol 2, No 1, April 2025
Page. 11



