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Purpose: This review aimed to map the association between parental (both maternal and paternal) risk factors, from preconception
through the postnatal period, and fetal-infant growth faltering.

Patients and Methods: This scoping review followed the PRISMA-ScR frameworks to systematically gather and analyze evidence
from major databases (PubMed, Scopus and Web of Science). The inclusion criteria encompassed studies involving pregnant women,
fetuses, or infants aged 0—24 months, including those diagnosed with fetal or infant growth faltering that examined maternal and/or
paternal risk factors, conducted in Low- and Middle-Income Countries (LMICs), using study designs such as observational, cross-
sectional, cohort, case-control, or randomized controlled trials, and published in English between 2020 and 2025. Data were analysed
through thematic synthesis.

Results: From 4235 initial records, we identified 17 eligible studies for this review. The findings showed that the determinants of fetal
and infant growth disorders are multifaceted, falling into four key areas. These included individual factors including maternal age,
education, nutritional status, health condition, reproductive history, mental health and psychological, marital and socioeconomic,
occupation, substance use, and infant factors; environmental concerns including household sanitation and hygiene, water, fuel source,
house conditions. Community factors including poverty, deprivation, ethnicity, social inequality, and geographical characteristics.
Policy factors, including coverage and quality Antenatal care (ANC), and access to maternal and child health services. These factors
represent secondary conditions shaped by broader social and structural determinants of health, rather than direct causal factors. The
key determinants shown to influence fetal and infant growth are individual, environmental, community, and policy factors.
Conclusion: Fetal and infant growth are influenced by a combination of behavioural, socioeconomic, and environmental factors.
These factors contribute considerably to the increased risk of growth disorders in fetal and infant.
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Introduction

Infant growth faltering is a widely documented global health problem and a significant obstacle to efforts the overall
health status of children.! The World Health Organization (WHO) also recognizes this issue as part of the global
challenge to achieve sustainable development targets in child health. Infant growth faltering, including conditions like
Intrauterine Growth Restriction (IUGR) and stunting, is defined as when a fetus or child’s growth fails to reach its
optimal potential. This can be due to various biological and environmental factors, even when the child has access to
health and nutrition services.>> Furthermore, growth disorders in infants can have significant impacts on cognitive,
physical, and economic development from childhood to adulthood, leading to lower productivity and increased vulner-
ability to chronic diseases later in life.*
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This problem reflects the complexity of the various determinants of health environment, heredity, lifestyles, and
health care services.” Environmental factors include traditional practices during pregnancy and childrearing and cultural
beliefs, which in some communities significantly impact infant health and growth. For example, in Papua, Indonesia,
traditional care practices for low birth weight (LBW) infants are deeply rooted in cultural beliefs, which can sometimes
hinder effective caregiving.® Similarly, in South Africa, cultural beliefs and social aspects, including the lack of income
and dependence on food purchasing, drive mothers’ eating habits, breastfeeding behavior, and infant and young child
feeding (I'YCF) practices.” Heredity factors relate to biological predispositions, including maternal and infant character-
istics, that affect fetal and infant growth.® Maternal Lifestyle factors encompass infant health.” Health care services refer
to the availability and quality of maternal and child health services, affordability of nutritious food, access to health
education, and effective prenatal and postnatal care, which are essential for supporting optimal child growth. Limited
access to quality prenatal and postnatal care is associated with higher rates of growth faltering in infants.'*"!

Based on these determinants, the approach to the infant growth disorder determinant model can be analysed through
three main domains that influence each other: (1) contextual factors—including the influence of genetics, local culture,
social, economic, and geographical systems that influence parenting practices and eating patterns; (2) individual and
group influences—including personal and social beliefs about maternal and child nutrition practices and perceptions of
normal growth; and (3) specific issues related to health and nutrition services—for example, the quality of antenatal
nutrition interventions, nutrition education, and the ability of health workers to identify risks early.*>

Despite numerous studies examining individual risk factors, the current evidence remains fragmented and largely
focused on isolated periods, such as pregnancy or early infancy, without a full integration of parental and environmental
influences across the continuum of reproductive and early life stages. Previous scoping review have mapped risk factors
for undernutrition and poor growth, but have been limited to 0—6 months and a specific region, leaving gaps in
understanding the full spectrum of parental and environmental influences on growth faltering in low- and middle-
income countries (LMICs).'? Addressing this knowledge gap, the present scoping review aimed to map the association
between parental (both maternal and paternal) risk factors, from preconception through the postnatal period, and fetal-
infant growth faltering in LMICs.

Material and Methods

Study Design

This scoping review aimed to understand the determinants of infant growth and development influenced by couple
reproductive age behaviour factors, and to identify updated information on risk factors that may cause infant faltering, as
discussed and represented in the literature. We conducted this scoping according to PRISMA guidelines and the quality
of included studies was assessed using the Joanna Briggs Institute (JBI) critical appraisal tools to ensure methodological
rigor and relevance (Table S1)."**'* The scoping review was conducted following the PRISMA-ScR (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) guidelines (Table S2). This scoping
review is registered with the Open Science Framework (OSF) (Registration DOI: [10.17605/OSF.IO/RSVXT]).

Search Strategy and Criteria

The literature was obtained from three databases searched: PubMed, Scopus and web of science using Medical Subject
Headings (MeSH, word terms, or database-specific thesaurus equivalent) to retrieve the studies (Tables S3 and S4).
The database search strategy was developed using two main concepts: infant growth faltering and its associated risk
factors, within the context of pregnant people and infants. MeSH terms for infant growth faltering included “Infant,
Small for Gestational Age” (MeSH), “Infant, Low Birth Weight” (MeSH), “Fetal Growth Retardation” (MeSH), and

LEINT3

“Infant, Premature” (MeSH), while free-text terms included “fetal growth restriction”, “intrauterine growth restric-

tion”, “IUGR”, “small for gestational age”, “SGA”, “growth faltering”, “postnatal growth faltering”, “infant growth

faltering”, “low birth weight”, and “LBW”. Risk factor-related MeSH terms included Risk Factors (MeSH), and free-
k9 < L LI LI

text terms included “risk factor*”, “population at risk”, “maternal risk factor*”, “paternal risk factor*”, “maternal
factor*”, “paternal factor*”, “maternal characteristic*”, “paternal characteristic*”, “maternal exposure*”, “paternal
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exposure*”, “maternal determinant*”, and “paternal determinant*”. Contextual MeSH terms included Pregnancy
(MeSH), Pregnant People (MeSH), Fetus (MeSH), and Infant (MeSH), while free-text terms included “pregnant
wom*n”, “antenatal wom*n”, “prenatal wom®*n”, “infant”, ‘“newborn*”, “neonate*”, and “young infant*”.
Geographic and socioeconomic context terms included Developing Countries (MeSH) and free-text terms such as
“low- and middle-income countr*”, “low income countr*”, “middle income countr*”, “LMIC*”, “resource-limited
setting*”, “resource-poor setting*”, “developing nation*”, and “developing region*”. The main search was published
between 2020 and 2025. Additionally, free search articles were selected through Google Scholar. We also included
articles written in English. Table 1 presents the detailed inclusion and exclusion criteria considered in the present

review work.

Article Screening and Selection

All publications that addressed the keywords based on inclusion and exclusion criteria. An authorship team
independently fast-screened the articles through a three-step process: removing duplicate articles, screening by
title and abstract, and making full-text reading eligible. Then, the selection was made by inclusion criteria. The
identified articles were compiled and processed in open-source programs, such as EndNote and Microsoft Excel.
Once the relevant publications were identified, key information was systematically extracted to align with the
objectives of this scoping review. All extracted data include the characteristics of the study, such as author, year,
country, methodology, and results. Then, the authors synthesised the extracted data retrospectively using a narrative
approach.

Data Extraction

The process of data extraction consists of three phases. Firstly, the authorship team (MTK, LR and SP) conducted the
data extraction process to ensure consistency across all articles using manual tables. The extracted data included the
study location, population characteristics (particularly couples of reproductive age), specific risk factors, methodological
approach, study focus, and a synthesis of principal findings. Secondly, the authorship team uses a thematic framework to
extract meaningfully and group specific determinants factors related to fetal-infant growth disorders (Table 2). In Phase 3,
the authorship team identified and categorised the findings of the included articles and mapped them into a chart of four
domains that contribute to infant growth disorders. Data were highlighted and grouped as dominant risk factors,

Table | Inclusion and Exclusion Criteria

Criteria Inclusion Exclusion

Population Studies involving pregnant women, fetuses or infants aged 024 Studies focusing on children older than 24
months, including those diagnosed with fetal or infant growth faltering | months, adolescents, or adults.
(IUGR, SGA, infant growth faltering).

Concept Studies that examine maternal and/or paternal risk factors Studies that only address child-level or
(preconception—postnatal). environmental factors without maternal or
paternal variables.

Context Studies conducted in Low- and Middle-Income Countries Studies conducted in High-Income Countries
(LMICs) based on World Bank classification. (HICs).

Study Design Observational, Cross-sectional, Cohort, Case control, and Reviews, commentaries, editorials, conference
Randomized Controlled Trials abstracts without full text.

Publication Language Articles published in English (and optionally Bahasa Indonesia if Non-English articles without translation
desired). available.

Publication Year 2020-2025 Studies published before 2020
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Table 2 Modified Themes ldentified

Themes

Associated Factors

Author

Individual and

Policy Factors

Maternal age

Falcdo et al (2021); Idueta et al (2021); Toulany et al (2025); Xiang et al
(2024); Odendaal et al (2024);'>"°

Maternal nutritional status (underweight,
short stature, low MUAC/BMI, maternal
height)

Charishma & Agarwal (2022); Tesfa et al (2020); Irvin et al (2022);
Nadhiroh et al (2024); Odendaal et al (2024);'*2

Maternal health conditions (anemia,
hypothyroidism, hypertension, pre-eclampsia

/eclampsia)

Dapkekar et al (2023); Magsood et al (2025); Debere et al (2022); Toulany
et al (2025); Odendaal et al (2024); Xiang et al (2024)'7~'%%%2¢

Reproductive history (stillbirth, abortion,
primiparity)

Debere et al (2022); Odendaal et al (2024); Paudel et al (2020); Toulany
et al (2025); Huang et al (2025); Idueta et al (2021); Odendaal et al (2024);
Xiang et al (2024).'¢'%2627

Mental health and psychological factors

Karath et al (2024)%

Education level

Falcao et al (2021); Idueta et al (2021); Paudel et al (2020); Xiang et al
(2024); Toulany et al (2025); Odendaal et al (2024);'*~'*?7

Marital and socioeconomic status

Falcdo et al (2021); Huang et al (2025); Odendaal et al (2024);I5,I9,29

Occupation (manual work)

Charishma & Agarwal (2022)%°

Substance use (smoking, addiction)

Odendaal et al (2024); Toulany et al (2025)'7'?

Antenatal care (ANC)

Falcdo et al (2021); Idueta et al (2021); Huang et al (2025); Paudel et al
(2020); Xiang et al (2024)'®'%!827.29

Infant factors

Pratiwi et al (2021); Nadhiroh et al (2024); Tesfa et al (2020; Toulany et al
(2025). 17212330

Environmental and
Community
Factors

Household sanitation and hygiene

Lai et al (2022)%'

Water and fuel source

Lai et al (2022); Paudel et al (2020)*%!

Housing conditions

Falcio et al (2021); Odendaal et al (2024)'>'°

Poverty and deprivation

Idueta et al (2021); Huang et al (2025)'¢%

Ethnicity and social inequality

Falcio et al (2021)'®

Geographical characteristics

Idueta et al (2021); Tesfa et al (2020)'¢?'

including individual, environmental, community-level, and policy factors (see Figure 1). The data extraction process was

conducted on the most comprehensive report of a given study.

Data Synthesis and Analysis

In this updated scoping review, the included studies were organized into categories based on the identified risk factors
associated with fetal-infant faltering. The categories were generated retrospectively by the author team and were not
predefined or directly referenced in the original studies themselves. For each study, a summary was compiled that
incorporated the extracted variables and the classification of determinants, which were then compiled and grouped to
construct a descriptive analysis. This process allowed for the identification of consistent patterns, emerging themes, and

gaps in the existing literature related to risk factors that may contribute to impaired infant growth and development.
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« Physical and biological Risks:
o Maternal age
o Maternal nutritional status
o Maternal health conditions
o Reproductive history
o Infant factors
« Psychosocial and behavioral Risks:
o Mental health and psychological
factors
o Substance use (smoking,
addiction)
* Socioeconomic Risks
o Education level
o Marital and socioeconomic status
o Occupation

INDIVIDUAL

FACTORS FACTORS OF

Figure | Risk Factors of Infant Growth Disorder.

¢ Household sanitation and
hygiene

o Water and fuel source

e Housing conditions

ENVIRONMENTAL
FACTORS

POLICY

« Antenatal care (ANC)

coverage and quality

¢ Access to maternal and child

health services
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Results

Search Results

A total of 4,235 articles were identified through searches conducted across three electronic databases. Following the
removal of duplicate records, 2,267 articles remained for title and abstract screening. From these, 17 articles met the
eligibility criteria for full-text assessment. Records excluded at this stage were removed due to irrelevance to the study
objectives, incompatibility with the target study population, or unavailability of the full text. Figure 2 illustrates the
PRISMA-ScR flow diagram detailing the screening process and reasons for exclusion. Figure 2 presents the PRISMA-
ScR flow diagram, which outlines the study selection process from initial identification to final inclusion. The diagram
details the number of records retrieved from each of the three databases, the removal of duplicates, and the subsequent
stages of title/abstract screening and full-text assessment. Reasons for exclusion at the full-text stage included irrelevance
to the study focus, mismatch with the target population, and lack of access to the full text.

Study Characteristics

A total of 17 studies published between 2020 and 2025 were included in this review, encompassing diverse geographical
regions including Turkey, India, Ethiopia, Brazil, 32 low- and middle-income countries, Mexico, Indonesia, Cambodia,
Pakistan, Iran, Nepal, South Africa, and China. The study designs varied, consisting of prospective observational studies,
cross-sectional studies, case-control studies, and cohort studies. Sample sizes ranged widely from 54 participants in
a small case-control study to over 12 million live births in national cohort studies. The populations investigated included
pregnant women, postpartum mothers, infants, and children aged 0-24 months, with specific focus on those at risk of
small-for-gestational-age (SGA), intrauterine growth restriction (IUGR), low birth weight (LBW), and childhood growth
faltering (Table 3).

Risk Factors Contextual
The determinant risk factors for fetal-infant growth disorders can be categorized into behavioural, environmental and
predictive indicators. Furthermore, the thematic mapping of the 17 included studies is illustrated in Figure 1, which

Records identified through: Records removed before screening Records identified through:
Databases search (n=4.235) |
= Duplicate record removed (n=1,968) Google Scholar & Citation Search (n=4)
el [PubMed (n=1,092)
,g Scopus (n=2,002)
E Web of Science (n=1,141)
=
l Records excluded (n=2099), with reasons:
Records screened by title/abstract (n=2,267) I—O 1. Non-relevant population (n=838)
2. Non-relevant concept (n= 393)
3. Non-relevant context (n= 603)
4. Non-relevant study design (n=230)
g 5. Protocols and abstract conference (n= 35)
g
lx v v
Records assessed for eligibility (n=168) '—; Records excluded (n= 155), with reasons: Records assessed for eligibility (n= 4)
1. Unclear definition of growth faltering (n= 28)
2. Combine population (n=37)
3. Combine income country (n=22)
A 4 4. No parental factor data (n=33)
'_§ S. unrelated health outcomes (n=135)
g Records included in scoping review (n=17) [«

Figure 2 PRISMA Flow Diagram.
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Table 3 Characteristic of the Study

Author

Country

Design

Sample
Size

Population

Main Results

Charishma and Agarwal (2022)%°

India

Case-control

612

Women with preterm birth and FGR were
assigned as cases and the woman with preterm
birth and without FGR were assigned as controls.

Women who underweight and manual work were
found to be independent risk factors for FGR
among preterm births.

Dapkekar et al (2023)**

India

Case-control

108

Postpartum mothers with neonatal birth weights
that were less than the |0th percentile for
gestational age (GA). Controls were postnatal
women with neonatal birth weight appropriate for
GA delivering consecutive to the assigned cases

Anemia and hypertensive disorders of pregnancy
were marked as significant risk factors for IUGR

Debere et al (2022)%

Ethiopia

Cross-
sectional

531

Singleton preterm babies born <2000 gram

Mothers who had a history of stillbirth, pre-
eclamptic mothers and being born extremely low
birth weight were risk factors significantly
associated with SGA in this population.

Falcio et al (2021)'°

Brazil

Cohort

5,521,517

Live birth to women aged 1449 years

Greater odds of SGA in children born to women
who selfreported as black, mixed-race (parda), or
indigenous were unmarried, illiterate, did not
receive prenatal care, or were aged 14-20 years

Huang et al (2025)%°

32 LMICs Tajikistan, Colombia, Jordan, Turkey,
Cambodia, Maldives, Nepal, Philippines, Timor-
Leste, Angola, Benin, Burkina Faso, Burundi,
Cote d'Ivoire, Ethiopia, Gambia, Ghana, Kenya,
Liberia, Madagascar, Malawi, Mali, Mauritania,
Nigeria, Rwanda, Senegal, Sierra Leone, South
Africa, Tanzania, Uganda, Zambia, and Zimbabwe

Cross-
sectional

197,405

Live birth to women aged 15-49 years

Risk patterns varied poverty for term-SGA,
insufficient antenatal care (< 4 visits) and first
parity were major contributors for preterm- SGA.

Idueta L. et al (2021)'®

Mexico

Cross-
sectional

1,841,477

Livebirths

Maternal education presented a protective gradient
of being SGA among mothers who achieved | to 6
years of education, 7 to 9 years, 10 to 12 years and
> |2 years compared with those without
education. SGA was particularly likely to occur
among primiparous, mothers living in very high
deprivation localities, young, advanced age, and
mothers living in areas above 2,000m. Antenatal
care was associated with a reduced risk of SGA by
30%, 23%, and 21% compared with those mothers
who never received antenatal care, when women
visited the clinic at the first, second and third
trimester, respectively.

Irvin et al (2022)*

Indonesia

Cross-
sectional

128

Children aged 0-24 months

Multivariate analysis showed that the short
mother’s height factor was the most dominant
factor influencing stunting. Short maternal stature
(height<145cmm) is the most dominant factor
influencing stunting in children aged 0-24 months

(Continued)
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Table 3 (Continued).

Author

Country

Design

Sample
Size

Population

Main Results

Karath et al (2024)*®

Turkey

Prospective
observational

189

Pregnant women ages of 18-45

Stable levels of maternal depression, anxiety, body
appreciation, and couple’s adjustment throughout
the pregnancy, with a significant increase in
prenatal attachment levels in each subsequent
trimester. Prenatal attachment in the first trimester
and maternal depression levels in the second and
third trimesters were found to directly influence
fetal growth.

Lai et al (2022)*'

Cambodia

Cross-
sectional

4036

Children under 24 months

Presence of water and soap at a household’s
handwashing station was positively associated with
child growth. Shared sanitation was negatively
associated with growth. Household use of
improved drinking water source was positively
associated with growth among older children

Magsood et al (2025)%

Pakistan

Case-
Control

188

Pregnant womenaged 1845 years with more than
20 weeks of gestation

Anemia and hypothyroidism were significantly
associated with [UGR in multivariate analysis

Nadhiroh et al (2024)%

Indonesia

Cross-
sectional

160

Parents with children under 2 years

The determinants of linear growth were birth
length, maternal height, and history of exclusive
breastfeeding,with the most considerable beta
value of 0.231 on maternal height.

Odendaal et al (2024)"°

South Africa

Cohort

5,207

Pregnant women

Risk factors for SGA are previous stillbirth,
Cigarette smoking, Hypertension, Crowding index,
Maternal age, Household income, Body mass index,
and Education

Paudel et al (2020)*

Nepal

Cross-
sectional

50,392

Mother who delivered with gestational age of
22 weeks

Whether mothers were illiterate compared with
those completing secondary and higher education,
use of polluted fuel compared with use of clean fuel
for cooking, first antenatal care (ANC) visit
occurring during the third trimester compared
with first trimester, and multiple deliveries
compared with single delivery. SGA was
significantly associated with stillbirth and neonatal
mortality.

Pratiwi et al (2021)*°

Indonesia

Case-control

116

Infants aged 2 until 12 months

Multivariate analysis showed that gender and
breastfeeding were the most influencing variable to
growth faltering. In 2—6 group, breastfeeding
pattern had significant relationship with growth
faltering.
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Tesfa et al (2020)*'

Ethiopia

Cross-
sectional

803

Maternity women

Low birth weight 13.3%, small-for- gestational-age
19.7%,and preterm birth 23.16%. VWomen who was
unable to read and write, total family size 27,
maternal mid-upper arm circumference (MUAC) <
23 cm, body mass index (BMI) < 18.5 kg/m2,
altitude > 3000 m, small placental size (< 350 g)
and small-for-gestational-age were the most
predictors of IUGR.

Toulany et al (2025)"7

Iran

Cross-
sectional

187,031

Singleton live births with a gestational age of at
least 26 weeks

Mother’s age, education. primigravidity, history of
abortion, chronic hypertension, gestational
diabetes; eclampsia/pre-eclampsia, addiction,
neonataltrisomy 21, parental consanguinity,
delivering baby in private hospital.

Xiang et al (2024)'®

China

Cross-
sectional

12,643,962

Women who delivered singleton live births at
gestational ages of 28 to 42weeks

Two-thirds of the observed decrease in the
prevalence of infants born SGA could be accounted
for by changes in maternal characteristics, such as
educational level (relative association, 19.7%), age
(relative association, 18.8%), prenatal visits (relative
association, 20.4%), and parity (relative association,
19.4%). Conversely, maternal preexisting diseases
or prenatal complications counteracted the
decrease in the prevalence of infants born SGA
(=6.7%).

|e 32 ueweAua0y
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organizes the findings into four main domains: individual factors — encompassing physical and psychological risks;
environmental factors; community-level factors and policy factors.

Individual Factors and Policy Factors

Various individual conditions were identified as major risk factors for fetal-infant growth faltering. These include
physical, psychosocial, and socioeconomic determinants that interact to influence growth outcomes. Physical risks
involve maternal age, undernutrition, short stature, and pregnancy-related health conditions such as anemia, hypothyr-
oidism, hypertension, and pre-eclampsia.'> 2 These conditions affect placental function and fetal nutrient supply.
Reproductive history factors such as stillbirth, abortion, and primiparity were also associated with an increased risk of
fetal-infant growth faltering.'®'*%27 Psychosocial factors, including maternal stress and depression, were found to
disrupt the mother—infant bond and early stimulation, leading to poorer growth outcomes.”® Socioeconomic factors—
such as low education, single marital status, and engagement in manual or physically demanding work—further increased
the risk of restricted growth.'>2%?72° Substance use, such as smoking and addiction, also showed negative
associations.'”'? Limited and late antenatal care (ANC) was consistently linked with higher rates of fetal and infant
growth faltering, reflecting structural and policy-level gaps in maternal health services.'>!®'%272° Overall, these findings
highlight that maternal health, psychosocial well-being, and socioeconomic support are interdependent factors that
require an integrated approach to prevent fetal-infant growth faltering in LMICs (Table 2).

Environmental Factors and Community Factors

Environmental and community-level conditions play an important role in influencing fetal-infant growth faltering. Poor
household sanitation and hygiene were identified as key risk factors, as inadequate waste management and exposure to
pathogens can increase infection risks and impair nutrient absorption.>' Limited access to clean water and safe fuel sources
was also associated with higher risks of growth restriction, reflecting household environmental deprivation in many LMIC
settings.?”*! Unfavorable housing conditions, such as overcrowded or poorly ventilated homes, were found to negatively
affect maternal and infant health, increasing vulnerability to infection and undernutrition.'>'” Broader community and
structural factors, including poverty, social inequality, and ethnic disparities, were recurrent determinants of growth
faltering.'>'®%° Furthermore, geographical characteristics, such as living in remote or high-altitude areas, were linked to
limited healthcare access and nutritional deficiencies.'®*' Ranging from sanitation and housing to broader socioeconomic
and geographic disparities—shape the overall risk landscape for fetal-infant growth faltering in LMICs (Table 2).

Discussion

The findings of this updated scoping review indicate that infant growth disorders arise from a multifaceted network of
risk factors operating at the individual, environmental, community, and policy levels. These determinants interact
dynamically, meaning that vulnerabilities in one domain can amplify risks in another, ultimately influencing a child’s
ability to achieve optimal growth and development.

At the individual level, physical, biological, psychosocial, behavioral, and socioeconomic vulnerabilities significantly
influence infant growth outcomes. Maternal health conditions—such as anemia, hypothyroidism, hypertension, pre-
eclampsia or eclampsia—can compromise placental nutrient and oxygen delivery, thereby increasing the risk of intrauterine
growth restriction (IUGR) and low birth weight (birthweight reductions particularly notable in cases of inadequate
gestational weight gain).>>? Equally impactful are psychosocial factors such as postpartum depression has been consis-
tently associated with poorer infant growth trajectories, likely mediated through disrupted breastfeeding practices and
reduced maternal-infant interaction.®* According to previous longitudinal study from Nigeria, infants of mothers with
postpartum depression exhibited significantly lower weight and length trajectories at three and six months postpartum.*

Similar findings have been reported across diverse low- and middle-income settings.>® The role of paternal health,
though less emphasized, is also crucial. For instance, paternal pre-conception diabetes has been linked to lower infant
birth weight and gestational age, while paternal education and nutrition status further predict adverse perinatal outcomes,
including preterm birth and small for gestational age.’” Taken together, these findings underscore the need to adopt
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a holistic approach that integrates parental health—both physical and mental—to effectively address risks of infant
growth disorders.

Based on previous research results, especially in low- and middle-income countries, the determinants of growth failure can
be attributed to socioeconomic conditions, including extreme poverty, inadequate access to health services, food insecurity,
and malnutrition.**>° Additionally, environmental conditions, family planning programs, maternal education, and parenting
patterns, can influence breastfeeding practices and feeding, potentially leading to the failure of anthropometric assessments in
children.***® Other studies revealed that residential areas have an influence on growth developmental status, and children in
urban areas tend to have better developmental outcomes than those in rural areas.**** As well as in Uganda, 30.22% of
children are stunted, and 3.63% are wasted, with the highest prevalence in the northeastern and southwestern regions.*

Furthermore, there is a significant correlation between environmental factors and fetal-infant growth outcomes, such
household sanitation and hygiene, water, fuel source, and housing condition. Even though it does not confirm a direct causal
link between environmental conditions and child growth. Generally, a common growth issue in newborns is having a birth
weight and length smaller than the normal size for their gestational age. This growth delay can originate from the fetal stage
while still in the womb, a condition known as Intrauterine Growth Retardation (IUGR).** This condition can be caused by
various factors, such as inadequate prenatal care or smoking during pregnancy.*’ Many of these conditions are challenging
to detect early, which puts the infant at risk of experiencing growth problems throughout their life. Therefore, screening,
early detection, and diagnosis are essential in reducing neonatal morbidity and mortality rates. As well as, predictive models
can be applied to prevention, rehabilitation, clinical and physiological laboratory testing, medical care, and even in
monitoring generic drug use.*® These models can help identify high-risk populations, detect early warning signs of growth
impairment, and optimize resource allocation, thus complementing public health interventions aimed at mitigating the
impact of adverse environmental exposures. For example, evidence-based algorithms integrate data on maternal nutrition,
household sanitation, air quality, and socioeconomic indicators to predict the risk of stunting in children under five. By
recognizing patterns that may not be readily apparent through conventional statistical approaches, these predictive models
enable healthcare providers to implement targeted nutritional support, environmental interventions, and early rehabilitation
strategies. Similarly, predictive analytics can help identify pregnant women at higher risk of complications from environ-

mental exposures, enabling timely clinical monitoring and preventive care.

Conclusion

This scoping review highlights the multifactorial nature of infant faltering, emphasizing that risks extend beyond
biological determinants to encompass psychosocial, environmental, community, and policy-level influences. At the
individual level, maternal and paternal health— physical, biological, psychosocial, behavioral, and socioeconomic —
play a pivotal role in shaping fetal and early childhood growth trajectories. Environmental factors such as household
sanitation and hygiene, water, fuel source, and housing conditions. Community factors related to fetal-infant faltering are
poverty, deprivation, ethnicity, social inequality, and geographic characteristics. Policy-related determinants, such as
coverage and quality of ANC, and access to maternal and child health services, are critical levers for prevention but
remain inconsistently implemented. Addressing fetal-infant faltering in LMCIs therefore requires an integrated, multi-
sectoral approach—one that bridges healthcare, social protection, education, and environmental policy—to mitigate risks
and promote optimal growth from conception through early childhood. This review provides an updated synthesis of
evidence, highlighting the interconnection between parental health, environmental conditions, and policy-level interven-
tions in influencing fetal-infant growth outcomes. Addressing these complex and interrelated factors requires an
integrated, multisectoral approach that bridges healthcare, social protection, education, and environmental policy to
promote optimal growth from conception through early childhood.
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