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 Maternal nutrition during pregnancy is a fundamental 
determinant of child growth and development because 
nutritional exposures during the prenatal period influence fetal 
growth trajectories and long-term health outcomes. This 
literature review aims to synthesize scientific evidence on the 
role of maternal nutrition during pregnancy in shaping child 
growth and developmental outcomes. A qualitative literature 
review was conducted using peer-reviewed international 
articles retrieved from Scopus, ScienceDirect, Emerald Insight, 
and SpringerLink. Fifteen studies involving pregnant women 
and child growth or developmental outcomes met the inclusion 
criteria. Articles were screened using predefined eligibility 
criteria, and relevant data on study design, nutritional 
exposures, and outcomes were extracted. Thematic content 
analysis was applied to identify consistent patterns across 
studies. The findings indicate that inadequate maternal intake 
of energy, protein, essential fatty acids, and key micronutrients 
such as iron, zinc, iodine, and vitamin D is consistently 
associated with adverse outcomes, including low birth weight, 
intrauterine growth restriction, stunting, and delayed child 
development. In contrast, diversified and nutrient-dense dietary 
patterns during pregnancy were associated with improved fetal 
growth and healthier postnatal growth trajectories. The 
reviewed evidence also suggests that combined macronutrient 
and micronutrient adequacy provides synergistic benefits for 
child growth and development. These findings highlight the 
importance of strengthening maternal nutrition programs 
through dietary counseling, micronutrient supplementation, 
and promotion of dietary diversity as part of maternal and child 
health policies. In conclusion, adequate maternal nutrition 
during pregnancy plays a critical role in optimizing child 
growth and development, although further longitudinal and 
intervention-based studies are needed to strengthen causal 
evidence. 
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INTRODUCTION 

Maternal nutrition during pregnancy plays a central role in determining not only fetal 

growth but also long-term physical and cognitive outcomes in children. Nutrient intake during 

gestation provides the necessary substrates for rapid cellular proliferation, organogenesis, and 

functional maturation of the developing fetus. Disruptions in maternal macro-and micronutrient 

balance can alter placental function, compromise fetal nutrient supply, and increase the risk of 

adverse birth outcomes such as low birth weight (LBW), small for gestational age (SGA), and 

intrauterine growth restriction (IUGR), which are key predictors of early childhood stunting and 

chronic disease susceptibility later in life. Evidence shows that maternal diet quality including both 

nutrient density and dietary diversity is directly linked to birth outcomes and subsequent growth 

trajectories in offspring (Tareke et al., 2024).  

Maternal nutrition during pregnancy plays a crucial role in shaping child growth and 

development both in the short and long term. Adequate intake of macro-and micronutrients during 

pregnancy supports optimal fetal organ formation, birth outcomes, and early developmental 

processes (Likhar and Patil, 2022). Conversely, poor maternal nutritional status has been associated 

with adverse pregnancy outcomes such as intrauterine growth restriction, low birth weight, and 

increased risk of stunting during childhood (MDPI, 2020). 

The period from conception to a child’s second birthday-commonly referred to as the first 

1,000 days of life represents a critical window for growth and developmental programming (Likhar 

and Patil, 2022). Nutritional inadequacies during this period may result in long-term consequences, 

including impaired cognitive development, weakened immune function, and increased 

susceptibility to non-communicable diseases later in life (Ann Nutr Metab, 2023). In addition, 

maternal nutritional interventions, including balanced energy-protein supplementation and 

micronutrient support, have been shown to contribute to improved birth outcomes and reduced risk 

of stunting (Purbandini, Rahayuwati and Pramukti, 2025). 

Emerging evidence also highlights that maternal dietary quality influences fetal metabolic 

programming, which may affect growth trajectories and health status across the life course (MDPI, 

2020). Therefore, understanding the role of maternal nutrition during pregnancy is essential for 

developing effective public health strategies aimed at improving child growth and developmental 

outcomes globally. 

Dietary diversity during pregnancy has been recognized as a practical proxy for overall 

nutrient adequacy, particularly in low and middle income settings. A recent systematic review and 

meta-analysis reported that inadequate maternal dietary diversity is significantly associated with 

increased risks of LBW and SGA but not necessarily preterm birth, underscoring the importance of 

diversified diets in supporting fetal growth (Tareke et al., 2024). Observational and cohort studies 

also indicate that maternal intake of specific micronutrients, including vitamins, minerals, and 

essential fatty acids, influences both anthropometric and neurodevelopmental outcomes of children. 

For instance, maternal deficiencies in vitamin D, iodine, and iron are linked with poor bone 

mineralization, thyroid dysfunction, anemia, and impaired cognitive functions in offspring, 

revealing how specific nutrient insufficiencies during pregnancy can affect multiple dimensions of 

child health (Apostolopoulou et al., 2024).  
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Balanced and nutrient-rich maternal diets typically characterized by high intakes of fruits, 

vegetables, whole grains, lean proteins, and healthy fats have been linked to improved growth 

markers and better developmental outcomes in children. These dietary patterns contrast with diets 

high in ultra processed foods, which are often calorie-dense but nutrient poor and associated with 

poorer health outcomes in offspring, including higher risks of obesity and metabolic dysfunction 

(Apostolopoulou et al., 2024). The conceptual framework supporting these associations is grounded 

in the Developmental Origins of Health and Disease (DOHaD) hypothesis, which posits that early 

nutritional exposures result in adaptive changes at the molecular, cellular, and organ system levels 

that persist across the life course.  

Micronutrient supplementation during pregnancy has also been extensively studied as a 

strategy to improve maternal and child health outcomes. Systematic reviews demonstrate that 

multiple micronutrient (MMN) supplementation compared with traditional iron-folic acid (IFA) 

supplementation is more effective in reducing the incidences of LBW, stillbirths, and small-for-

gestational-age births in low and middle income countries. These findings emphasize that 

micronutrient adequacy, achieved through supplementation and dietary intake, is a critical 

component of healthy pregnancy care (Oh et al., 2020).  

Environmental and socioeconomic factors such as food security, maternal education, access 

to prenatal care, and cultural eating practices further shape maternal nutritional status and dietary 

behaviors. Barriers such as poverty and limited knowledge about nutrition can restrict access to 

diverse diets that meet the macro- and micronutrient requirements of pregnancy. Interventions that 

integrate nutritional counseling with structural supports like food supplementation programs have 

shown promise in improving dietary diversity and maternal nutrient adequacy, though 

implementation challenges remain particularly in lowresource settings (McKerricher & Petrucka, 

2019).  

In summary, maternal nutrition during pregnancy constitutes a crucial determinant of birth 

outcomes and subsequent child growth and development. Both dietary diversity and specific 

nutrient adequacy influence physical growth parameters such as birth weight and length, as well as 

long-term cognitive and metabolic outcomes. Understanding the multifaceted role of maternal diet 

provides a foundation for designing more effective nutritional policies and interventions that 

support maternal and child health across disparate contexts. This literature review synthesizes 

current evidence from international peer-reviewed journals to elucidate these relationships and 

highlights key mechanisms through which maternal nutrition influences early life trajectories. 

In addition to biological mechanisms, emerging evidence highlights the importance of timing 

and duration of nutritional exposure during pregnancy in shaping child growth outcomes. 

Nutritional insults occurring during critical windows of fetal development, particularly in the first 

and second trimesters, have been shown to exert more pronounced effects on organ development 

and growth regulation compared to exposures occurring later in gestation. Early gestational 

undernutrition may permanently alter placental structure and function, leading to reduced nutrient 

transport capacity and constrained fetal growth potential. These findings suggest that maternal 

nutrition interventions should prioritize early pregnancy, or ideally the preconception period, to 

optimize fetal growth trajectories and reduce the risk of growth faltering in early childhood. 
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Recent research has also emphasized the role of maternal metabolic health as an intermediary 

pathway linking nutrition during pregnancy to child growth and development. Maternal conditions 

such as gestational diabetes, obesity, and anemia are closely linked to dietary intake and nutrient 

balance and have been associated with altered fetal growth patterns. Excessive or inadequate 

gestational weight gain, often reflecting imbalanced macronutrient intake, has been associated with 

both growth restriction and excessive fetal growth, indicating a U-shaped relationship between 

maternal nutrition and child growth outcomes. This complexity underscores that both 

undernutrition and overnutrition during pregnancy may adversely affect child growth and 

developmental trajectories. 

Despite the growing body of evidence, inconsistencies remain across studies regarding the 

magnitude and pathways of the effects of maternal nutrition on child growth and development. 

Variations in study design, dietary assessment methods, population characteristics, and outcome 

measures contribute to heterogeneity in findings. Moreover, much of the existing literature focuses 

on single nutrients or supplementation trials, which may not fully capture the complexity of real-

world dietary exposures. This highlights the need for comprehensive synthesis of evidence that 

integrates macronutrient intake, micronutrient status, and overall dietary patterns within a unified 

analytical framework. 

Therefore, a literature review approach is essential to consolidate current knowledge and 

identify consistent patterns across diverse settings and study designs. By synthesizing evidence 

from international peer-reviewed journals, this review aims to provide a comprehensive 

understanding of how maternal nutrition during pregnancy influences child growth and 

development outcomes. Such synthesis is critical for informing maternal nutrition policies, guiding 

clinical practice, and supporting the design of integrated interventions that address both biological 

and social determinants of maternal and child health 

 

METHODS 

This study employed a qualitative literature review approach to synthesize scientific 

evidence on the role of maternal nutrition during pregnancy in influencing child growth and 

development. Relevant peer-reviewed articles were identified through structured searches in 

international databases including Scopus, ScienceDirect, Emerald Insight, and SpringerLink. The 

search used combinations of keywords such as maternal nutrition, pregnancy, child growth, child 

development, and birth outcomes. The article selection process followed the general principles of the 

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) framework, 

including identification, screening, eligibility assessment, and inclusion stages. The initial search 

yielded a number of potentially relevant articles, which were screened based on titles and abstracts. 

Full-text articles were then assessed using predefined inclusion criteria: (1) publications in English, 

(2) focus on maternal nutrition during pregnancy, (3) relevance to child growth or developmental 

outcomes, and (4) availability of full-text access. After the selection process, a total of 15 articles were 

included in the final analysis. The selected studies consisted of observational studies, intervention 

studies, and review articles involving pregnant women and child growth or developmental 

outcomes. Data extraction involved collecting key information from each study, including study 

design, nutritional exposures, and main findings. Data analysis was conducted using thematic 
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content analysis to identify recurring patterns and relationships across studies related to maternal 

nutritional factors and child growth outcomes. This study relied exclusively on secondary data 

obtained from publicly available academic publications; therefore, ethical approval was not 

required. All sources included in this review are accessible through the respective academic journal 

databases. 

 

RESULTS 

1. Maternal Macronutrient Intake and Fetal Growth Outcomes 

The reviewed literature consistently demonstrates that adequate maternal macronutrient 

intake during pregnancy plays a decisive role in shaping fetal growth patterns and subsequent child 

growth outcomes. Across observational and interventional studies, insufficient intake of energy, 

protein, and essential fats during gestation was strongly associated with intrauterine growth 

restriction, low birth weight, and impaired linear growth in early childhood (Ota et al., 2015). These 

findings indicate that maternal nutritional adequacy is not merely supportive but foundational to 

optimal fetal development and postnatal growth trajectories. 

Several studies further emphasize that maternal energy deficiency during pregnancy 

disrupts placental nutrient transfer mechanisms, leading to reduced fetal growth velocity and 

compromised skeletal development. Chronic energy insufficiency limits glucose and amino acid 

availability to the fetus, which are critical substrates for cellular proliferation and tissue accretion 

during gestation (Apostolopoulou et al., 2024). As a result, children born to mothers with inadequate 

caloric intake often enter postnatal life with diminished growth reserves, making them more 

susceptible to growth faltering during infancy and early childhood. 

Protein intake emerged as a particularly influential factor. Multiple studies reported that 

pregnant women with inadequate protein consumption were more likely to give birth to infants 

with reduced birth length and weight, which subsequently increased the risk of stunting during the 

first five years of life (Hoong et al., 2025). Protein supports placental development and fetal tissue 

synthesis; therefore, chronic protein deficiency during pregnancy limits fetal growth potential and 

compromises organ development. Evidence from low- and middle-income countries suggests that 

maternal protein-energy supplementation programs significantly improved birth outcomes and 

reduced the prevalence of growth faltering in infancy (Ota et al., 2015). 

Beyond birth outcomes, inadequate maternal protein intake has been linked to long-term 

alterations in muscle mass accretion and endocrine regulation in offspring. Experimental and 

epidemiological studies indicate that insufficient prenatal protein exposure may impair insulin-like 

growth factor (IGF) signaling pathways, which play a crucial role in postnatal linear growth and 

metabolic programming (Burn et al., 2011). These biological disruptions contribute to persistent 

height deficits and reduced growth potential that may not be fully reversible through postnatal 

nutrition alone. 

Maternal fat intake, particularly essential fatty acids, was also shown to influence fetal 

growth and neurodevelopment. Studies emphasized the role of omega-3 fatty acids, especially 

docosahexaenoic acid (DHA), in supporting fetal brain growth and visual development, with long-

term implications for cognitive and physical development (Tareke et al., 2024). Inadequate maternal 

fat intake was associated not only with lower birth weight but also with delayed developmental 
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milestones in early childhood. These findings underscore that macronutrient quality, rather than 

quantity alone, is critical during pregnancy.  

Furthermore, evidence suggests that imbalances in maternal fat intake particularly high 

saturated fat consumption combined with low polyunsaturated fatty acid intake may adversely 

affect placental inflammation and oxidative stress, thereby impairing nutrient transport to the fetus 

(Ackerman et al., 2025). Such conditions can restrict fetal growth and increase the risk of adverse 

developmental outcomes, reinforcing the need for balanced fat quality in maternal diets. Overall, 

the evidence highlights that suboptimal maternal macronutrient intake during pregnancy initiates 

a cascade of growth disadvantages beginning in utero and persisting into early childhood. This 

reinforces the importance of ensuring balanced and sufficient maternal diets as a central strategy for 

improving child growth outcomes. 

 

2. Maternal Micronutrient Status and Child Linear Growth 

Micronutrient adequacy during pregnancy was consistently identified as a critical 

determinant of child growth and development outcomes. Deficiencies in key micronutrients such as 

iron, zinc, iodine, folate, and vitamin D were repeatedly linked with adverse birth outcomes and 

impaired postnatal growth (Ernawati et al., 2025). These micronutrients play essential roles in 

cellular growth, immune function, and metabolic regulation, making them indispensable during 

periods of rapid fetal development (McKerricher & Petrucka, 2019). The reviewed evidence indicates 

that maternal micronutrient deficiencies often coexist and interact synergistically, amplifying their 

negative effects on fetal growth. For instance, iron deficiency frequently occurs alongside 

deficiencies in zinc and folate, collectively impairing erythropoiesis, DNA synthesis, and immune 

maturation in the fetus. This clustering of deficiencies exacerbates the risk of growth restriction and 

compromises the child’s capacity for catch-up growth after birth 

Iron deficiency anemia during pregnancy was among the most frequently examined 

conditions. Studies showed that maternal anemia was associated with increased risks of preterm 

birth, low birth weight, and stunting during early childhood (Skipworth, 2011). Inadequate iron 

availability compromises oxygen transport to the fetus, limiting growth and increasing vulnerability 

to infections after birth. Intervention studies further demonstrated that iron and folic acid 

supplementation during pregnancy significantly improved birth weight and reduced the likelihood 

of growth retardation in infancy. 

Zinc deficiency was also strongly associated with impaired fetal growth and subsequent 

stunting. Zinc is vital for DNA synthesis and cell division; therefore, maternal zinc inadequacy 

disrupts fetal tissue development (Anastasia et al., 2023). Several studies reported that maternal zinc 

supplementation improved birth length and reduced the incidence of linear growth failure during 

the first two years of life ( Coe et al., 2025). Similarly, iodine deficiency during pregnancy was linked 

with impaired physical growth and neurodevelopment due to its role in thyroid hormone synthesis 

(Oh et al., 2020). Collectively, the evidence indicates that maternal micronutrient deficiencies exert 

long-lasting effects on child growth by constraining fetal development and weakening postnatal 

growth potential. Addressing these deficiencies through supplementation and dietary 

diversification during pregnancy is therefore essential for breaking intergenerational cycles of 

malnutrition. 

https://creativecommons.org/licenses/by/4.0/


 
This work is licensed under a Creative Commons Attribution 4.0 International license 
GIZI: Growth, Innovation, and Nutrition Science in Indonesia 
Vol. 01, No. 1, March 2026 

 

GIZI Page 16 

3. Maternal Dietary Patterns and Early Childhood Development 

Beyond individual nutrients, overall maternal dietary patterns during pregnancy were 

found to significantly influence child growth and developmental outcomes. Studies adopting 

dietary pattern analysis consistently reported that adherence to diversified and nutrient-dense diets 

was associated with improved birth outcomes and healthier growth trajectories in early childhood 

(Faghfouri et al., 2025). In contrast, monotonous diets dominated by energy-dense but nutrient-poor 

foods were linked with increased risks of stunting and delayed development. Mediterranean-style 

and balanced dietary patterns, characterized by high intakes of fruits, vegetables, whole grains, lean 

proteins, and healthy fats, were positively associated with optimal fetal growth and improved 

anthropometric outcomes in children ( Fahey et al., 2025). These diets provide a synergistic 

combination of macro- and micronutrients that support placental function, fetal growth, and 

immune development. Conversely, Western-style dietary patterns high in refined carbohydrates 

and saturated fats were associated with suboptimal birth weight and increased risk of childhood 

growth impairment. 

Dietary pattern approaches provide a more comprehensive understanding of maternal 

nutrition, as they capture synergistic interactions among nutrients that cannot be fully explained by 

single-nutrient analyses. Evidence suggests that diversified dietary patterns enhance placental 

efficiency and fetal nutrient utilization, thereby supporting sustained growth both prenatally and 

postnatally. Mediterranean-style and balanced dietary patterns, characterized by high intakes of 

fruits, vegetables, whole grains, lean proteins, and healthy fats, were positively associated with 

optimal fetal growth and improved anthropometric outcomes in children (Fahey et al., 2025). These 

diets provide a synergistic combination of macro- and micronutrients that support placental 

function, fetal growth, and immune development. Conversely, Western-style dietary patterns high 

in refined carbohydrates and saturated fats were associated with suboptimal birth weight and 

increased risk of childhood growth impairment. 

Emerging evidence also indicates that unhealthy maternal dietary patterns may induce 

epigenetic modifications affecting genes related to growth regulation and metabolism, thereby 

increasing the risk of long-term growth and developmental impairments in offspring. Evidence also 

suggests that maternal dietary diversity scores during pregnancy are strong predictors of child 

nutritional status. Higher dietary diversity was associated with reduced odds of stunting and 

underweight in children under five, reflecting improved micronutrient adequacy and overall 

nutritional quality (Ota et al., 2015). These findings emphasize that maternal nutrition should be 

assessed holistically rather than focusing solely on isolated nutrients. Overall, the reviewed studies 

highlight that maternal dietary patterns during pregnancy exert a sustained influence on child 

growth and development, reinforcing the importance of promoting healthy and diversified diets 

among pregnant women 

 

DISCUSSION 

The findings of this literature review demonstrate that maternal nutrition during pregnancy 

plays a fundamental role in shaping child growth and development outcomes, both at birth and 

throughout early childhood. The reviewed evidence consistently supports the hypothesis that 

adequate maternal intake of macronutrients, micronutrients, and overall dietary quality is essential 
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for optimal fetal growth and for reducing the risk of growth faltering during the first five years of 

life. These results are in line with the developmental origins of health and disease (DOHaD) 

framework, which emphasizes the critical influence of the intrauterine environment on long-term 

health and growth trajectories. 

The synthesis of studies on maternal macronutrient intake highlights that insufficient energy, 

protein, and essential fatty acids during pregnancy are strongly associated with low birth weight, 

intrauterine growth restriction, and subsequent stunting. These findings corroborate previous 

research indicating that fetal growth is highly sensitive to maternal nutritional status, particularly 

during periods of rapid cell division and organ development. Protein inadequacy, in particular, 

appears to exert lasting effects by limiting placental development and fetal tissue synthesis, which 

may reduce growth potential even when postnatal nutrition is adequate (Ackerman, et al., 2025). 

This suggests that prenatal nutritional deficits cannot always be fully compensated after birth, 

underscoring the importance of early nutritional interventions. 

Micronutrient-related findings further reinforce the critical role of maternal nutrition in 

determining child linear growth. Iron, zinc, iodine, folate, and vitamin D deficiencies were 

consistently linked with adverse growth outcomes, including stunting and impaired skeletal 

development. These deficiencies often coexist, creating compounded physiological constraints on 

fetal growth and postnatal development. The evidence suggests that maternal micronutrient 

insufficiency not only affects birth outcomes but also contributes to long-term growth impairment 

through fetal programming mechanisms that alter metabolic and endocrine pathways. These 

findings align with earlier studies demonstrating that maternal anemia and micronutrient 

deficiencies are significant predictors of child undernutrition in both low- and middle-income 

settings. 

The analysis of maternal dietary patterns provides additional insight into the complexity of 

nutritional influences during pregnancy. Diets characterized by diversity and high nutrient density 

were consistently associated with improved child growth and developmental outcomes, whereas 

monotonous or Western-style dietary patterns were linked with poorer anthropometric indicators. 

This supports the growing consensus that maternal nutrition should be assessed holistically rather 

than through isolated nutrient measures. Dietary pattern approaches capture synergistic 

interactions among nutrients that are critical for placental function, fetal development, and immune 

maturation. Moreover, emerging evidence suggests that unhealthy dietary patterns during 

pregnancy may induce epigenetic changes that influence growth regulation in offspring, further 

highlighting the long-term implications of maternal diet quality. 

Overall, the findings emphasize that maternal nutrition during pregnancy represents a key 

leverage point for improving child growth and development outcomes. The consistency of evidence 

across diverse study designs and geographic contexts strengthens the argument for prioritizing 

maternal nutrition interventions as part of broader public health strategies to prevent childhood 

malnutrition. However, variations in study methodologies, measurement tools, and contextual 

factors indicate the need for cautious interpretation and further high-quality longitudinal research. 
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CONCLUSIONS 

This literature review confirms that maternal nutrition during pregnancy plays a decisive 

role in influencing child growth and development, as anticipated in the objectives outlined in the 

introduction. Adequate intake of macronutrients, sufficient micronutrient status, and adherence to 

diversified and nutrient-dense dietary patterns during pregnancy are consistently associated with 

improved fetal growth, healthier birth outcomes, and reduced risk of growth faltering in early 

childhood. Conversely, maternal nutritional deficiencies were shown to initiate growth 

disadvantages that may persist beyond infancy and contribute to long-term developmental 

impairments. 

The compatibility between the reviewed evidence, the results, and the discussion 

underscores the importance of addressing maternal nutrition as a foundational determinant of child 

health. These findings support the need for integrated maternal nutrition policies that emphasize 

balanced diets, micronutrient supplementation, and dietary diversity throughout pregnancy. Future 

research should focus on longitudinal and intervention-based studies to better understand causal 

pathways, the timing of nutritional exposures, and the potential for targeted interventions to 

mitigate intergenerational cycles of malnutrition. Expanding research in diverse socio-economic and 

cultural settings will also enhance the applicability of findings and inform context-specific strategies 

for improving maternal and child nutrition. 
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