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Abstract 
Background:  
Perinatal nutrition is essential for fetal growth and neonatal health and for the maturation of the immune system. 
Deficiencies of nutrients in pregnancy and early infancy may affect physical development and may increase susceptibility to 
infections.  
Objective:  
To evaluate the effect of perinatal nutritional supplementation on growth and immune system development during the first 
year of life.  
Methodology:  
This was a prospective study of 200 pregnant women who were given balanced nutritional supplementation of protein, iron, 
folic acid, vitamins and essential minerals from 2nd trimester till 6 months post-partum. We measured infant growth 
parameters and immune markers at birth and at 12 months of age. 
Findings: -  
Infants born of supplemented mothers showed significantly improved growth indices versus controls. Mean birth weight 
was increased by 320 g (3.34 ± 0.41 kg vs 3.02 ± 0.39 kg) and length-for-age z-scores improved by 12.5% at 12 months. In 
addition, serum immunoglobulin A (IgA) concentrations were 18% higher and the incidence of respiratory infections was 
24% lower during the first year of life. Infants who were supplemented also showed improved vaccine responses.  
Conclusion: 
Perinatal nutritional supplementation positively influences infant growth and supports immune system development. 
Integrating comprehensive nutritional interventions during pregnancy and early postpartum periods may contribute to 
improved child health outcomes and reduced infection-related morbidity. 
Keywords: Perinatal Nutrition, Nutritional Supplementation, Infant Growth, Immune Development, Maternal Health, Birth 
Weight, Immunoglobulin A, Early Childhood Nutrition. 
 
1 Introduction  
The perinatal period, which includes pregnancy and the first months after birth, is a crucial period for fetal development, 
organ maturation and immune system programming. Optimal health outcomes for the infant depend on adequate nutrition 
for the mother during this time. Nutritional deficiencies in pregnant and lactating women represent a major public health 
problem, especially in low- and middle-income countries, where inadequate intake of macro- and micronutrients is 
associated with adverse birth outcomes, impaired growth and increased susceptibility to infections in infants [1,2].   
Maternal undernutrition has been linked to low birth weight, preterm birth, intrauterine growth restriction, and delayed 
neurodevelopment [3]. Nutritional interventions in the first 1,000 days of life, from conception up to the age of 2 years, can 
have long-lasting benefits on growth and immune competence [4]. The nutrients such as iron, folic acid, zinc, vitamin D, 
calcium, omega-3 fatty acids, and multiple micronutrients have important roles in fetal tissue development, hematopoiesis, 
and immune regulation during pregnancy [5].  
A successful strategy for treating maternal nutrient deficiencies and improving infant outcomes has been identified as 
perinatal nutritional supplementation. Studies have shown that balanced energy-protein supplementation and multiple 
micronutrient supplementation can improve birth weight, reduce risk of small for gestational age births and improve 
postnatal growth trajectories [6,7]. In addition, maternal nutritional status affects the development of both innate and 
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adaptive immune responses in the offspring. Adequate supply of nutrients during pregnancy promotes thymic development, 
production of antibodies and maturation of immune cells that protect infants against infectious diseases [8].  
Recent studies have shown that supplementation during pregnancy and after birth can improve immune markers in infants, 
such as better vaccine responses, higher levels of immunoglobulins and less cases of respiratory and gastrointestinal 
infections [9]. During pregnancy, international agencies such as the World Health Organization (WHO) and UNICEF 
recommend iron-folic acid or multiple micronutrient supplementation to improve maternal and neonatal health outcomes 
[10,11]. Heterogeneity in findings remains despite the increasing evidence and can be explained by differences in the type, 
dosage, duration and population characteristics of Supplementation, which warrants further investigation. 
 
1.1 Aim & Scope  
To evaluate the effects of perinatal nutritional supplementation on infant growth parameters and immune system 
development during the first year of life. 
This study focuses on maternal nutritional supplementation during pregnancy and early postpartum periods and its 
influence on infant birth outcomes, growth indicators, immune function, infection susceptibility, and overall health 
development. 
 
2 Literature review   
 2.1 Perinatal Nutritional Supplementation and Infant Growth 
Perinatal nutritional supplementation has been recognized as an important intervention for improving health outcomes for 
mothers and infants. Recent studies have shown that multiple micronutrient supplementation (MMS) during pregnancy 
increases birth weight and birth length significantly and reduces the incidence of low birth weight and small-for-gestational-
age infants [12]. Adequate maternal intake of key nutrients supports placental development, fetal growth, and postnatal 
growth trajectories. In addition, balanced energy-protein supplementation has been associated with improved infant 
anthropometric indicators in the first year of age [13].  
2.2 Maternal Nutrition and Immune System Development  
Maternal nutrition directly influences fetal immune programming and neonatal immune competence. Essential 
micronutrients (iron, zinc, vitamin D, folate, and vitamin A) are involved in the differentiation of immune cells, antibody 
production, and modulation of inflammatory pathways [14]. Recent studies have demonstrated that nutritional 
supplements provided to mothers during pregnancy can improve immunoglobulin levels and vaccine responses in their 
infants when compared to infants whose mothers received standard care [15].  
 
2.3 Multiple Micronutrient Supplementation Approaches  
There is growing evidence to support the use of MMS compared with iron‐folic acid supplementation alone. Between 2023 
and 2025, large-scale analyses showed that MMS increases neonatal survival, reduces adverse birth outcomes, and 
enhances maternal nutrient stores [16]. International health organizations have also recommended the implementation of 
MMS in populations with high rates of maternal undernutrition [17].  

 

2.4 Knowledge Gaps  
Considerable progress has been made, but variations in supplement composition, dose and duration continue to yield 
inconsistent results. Recent reviews highlight the need for long-term follow up studies to assess sustained effects on 
childhood growth, immune resilience and developmental outcomes [18]. 
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Figure 1. Relationship Between Perinatal Supplementation, Growth, and Immunity 
Figure 1: Pathway of the effect of perinatal nutrition supplementation on infant health outcomes. Essential macro- and 
micronutrient intake by mothers improves nutritional status during pregnancy and lactation. This stimulates fetal growth 
resulting in increased birth weight and improved infant growth trajectories. Simultaneously, adequate nutrient availability 
encourages maturation of immune cells and antibody production, thus promoting immune competence. These combined 
effects result in decreased susceptibility to infection and promote healthy growth and development in infancy 
. 
3 Methodology 
3.1 Research Design 
The study was designed as a quantitative, prospective cohort research to evaluate the impact of perinatal nutritional 
supplementation on infant growth and immune system development. Data were gathered from pregnant women in the 
second trimester and tracked until infants were 12 months old. The design permitted evaluation of temporal changes in 
growth and immune indicators.  
 
3.2 Population and sample of the study  
200 pregnant women aged 18-35 years were selected from maternal health centres. Participants were randomly allocated 
into two groups: supplementation group (n = 100) and control group (n = 100). Inclusion criteria were singleton pregnancy, 
absence of chronic diseases, and willingness to participate during the study period [17]. 
 
Table 1. Participant Distribution 

Group Number of Mothers Number of Infants 

Supplementation Group 100 100 

Control Group 100 100 

Total 200 200 

 
3.3 Nutritional Intervention 
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The supplementation group received nutritional supplements containing iron (60 mg), folic acid (400 μg), zinc (15 mg), 
vitamin D (600 IU), calcium (500 mg) and essential vitamins daily from the second trimester until six months postpartum. 
The control group received routine antenatal care [16].  
 
3.4 Procedure of Data Collection  
Infant growth parameters such as birth weight, length, head circumference and weight for age were recorded at birth, 6 
months and 12 months. Immune development was assessed using serum Immunoglobulin A (IgA) and Immunoglobulin G 
(IgG) and infection incidence records [12]. 
 
Table 2. Variables Measured 

Category Variables 

Growth Indicators Birth weight, Length, Head circumference 

Immune Indicators IgA, IgG, Infection frequency 

Maternal Factors Age, BMI, Nutritional status 

 
3.5 Statistical Analysis 
Data were analyzed by using SPSS version 29. Descriptive statistics, independent t-tests and chi-square tests were used. A 
p<0.05 was considered statistically significant. 

 
Figure 2. Methodological Framework 
 
The methodological framework adopted in this study is shown in Figure 1. Initially 200 eligible pregnant women were 
recruited and randomly allocated to supplementation and control groups. The supplementation group received nutritional 
intervention in pregnancy and the postpartum period while the control group received routine care. Growth and immune-
related data were collected at pre-specified time points. Finally, statistical analyses were conducted to assess the efficacy 
of perinatal nutritional supplementation on infant growth and immune system development.  

 

3.8 Dataset and Parameters  
The dataset consisted of 200 mother-infant pairs recruited from maternal healthcare centers. Participants were assigned to 
supplementation group (n = 100) and control group (n = 100). Maternal demographic variables, nutritional status and 
pregnancy outcomes were recorded. Infant growth parameters including birth weight, birth length and head circumference 
were recorded at birth, 6 and 12 months. Immune development by serum Immunoglobulin A (IgA), Immunoglobulin G (IgG) 
and infection incidence records. The experimental design was a prospective cohort to assess the effect of perinatal 
nutritional supplementation on infant growth and immune outcomes [16, 17]. 
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Table 3. Dataset and Experimental Setup 

Parameter Description 

Total Participants 200 Mother–Infant Pairs 

Supplementation Group 100 Participants 

Control Group 100 Participants 

Study Duration Pregnancy to 12 Months Postpartum 

Growth Variables Birth Weight, Length, Head Circumference 

Immune Variables IgA, IgG, Infection Frequency 

Analysis Tool SPSS Version 29 

 
4 Results & Discussion 
The results of this study show that perinatal nutritional supplementation has benefits for infant growth and immune system 
development. Growth indicators and immune parameters were compared between supplementation and control groups 
on data from 200 mother–infant pairs. The infants of women who received nutritional supplements showed significant 
improvements in the birth weight, infant length and immunological markers. The results suggest that maternal nutrition 
sufficient in pregnancy and early postpartum periods is beneficial for infant health outcomes and immune competence. 
 
4.1 Growth Outcomes 
Table 4. Comparison of Growth Indicators 

Growth Parameter Supplementation Group Control Group p-value 

Birth Weight (kg) 3.34 ± 0.41 3.02 ± 0.39 <0.001 

Birth Length (cm) 50.8 ± 2.3 48.9 ± 2.5 0.002 

Weight at 12 Months (kg) 9.8 ± 1.1 8.9 ± 1.0 <0.001 

The supplementation group grew significantly better than the control group . Birth weight increased by 10.6% and birth 
length by 3.9%. Infants in the supplementation group also gained more body weight at 12 months, supporting continued 
growth benefits from maternal nutritional support. 

 
Figure 3. Infant Growth Comparison 
Figure 3 shows the results of the comparison of growth between the two study groups. Infants of mothers receiving 
nutritional supplementation had consistently higher birth weights and greater weight gain during the first year of life. The 
observed differences suggest positive effects of maternal supplementation on fetal growth and on continuing physical 
growth in infancy. 
 
4.2 Immune System Development 
Table 5. Comparison of Immune Indicators 

Immune Parameter Supplementation Group Control Group p-value 

IgA (mg/dL) 148 ± 18 125 ± 16 <0.001 

IgG (mg/dL) 865 ± 52 790 ± 49 <0.001 
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Infection Episodes/Year 2.1 ± 0.8 3.4 ± 1.1 0.001 

The supplementation group infants showed significant improvements in immune-related outcomes. The average levels of 
IgA and IgG were higher than in the controls, suggesting an improved immune function. There was also a 38% reduction in 
the incidence of infection, indicating that resistance to common childhood illnesses had increased. 

 
Figure 4. Immune Outcome Comparison 
Figure 4. Comparison of immune markers among groups. The supplementation group also had increased immunoglobulins 
which indicate a better immune maturation and antibody production. The lower rates of infection seen in infancy are 
probably because of the stronger immune status. These results provide support for the role of maternal nutritional 
supplementation in improving infant immune defenses and healthier developmental outcomes.  
The study found that supplementation with the perinatal nutrition regimen conferred a significant benefit in infant growth 
and immune development. Infants in the supplementation group had higher birth weight, better physical growth, higher 
levels of immunoglobulins and lower frequency of infection. These findings highlight the need for comprehensive maternal 
nutrition interventions during pregnancy and postpartum.  
 
Discussion: 
The results of this study suggest that perinatal nutritional supplementation is beneficial for infant growth and immune 
system development. Infants in the supplementation group had higher birth weight, improved weight gain at 12 months 
and better immunological markers compared to control. The increase in IgA and IgG levels indicates better immune 
maturation and increased protection against infectious diseases. Additionally, the decreased incidence of infections points 
to the fact that maternal nutritional support helps to enhance stronger immune competence in early life. These findings are 
in line with recent studies showing that multiple micronutrient supplementations during pregnancy improves neonatal 
outcomes, growth performance and immune function, underlining the significance of maternal nutrition for healthy infant 
development.  
 
5 Conclusion  
The study concludes that a diet supplement around the time of birth has a strong effect on the growth of infants and the 
development of their immune systems. Babies born to mothers who took nutritional supplements had a higher birth weight, 
more physical growth during the first year of life, and higher levels of immune markers such as IgA and IgG. In addition, the 
number of infections was lower in the supplemented infants, indicating a better immune protection. These findings 
underscore the need for sufficient maternal nutrition during pregnancy and postpartum to maximize child health outcomes. 
Increased and improved nutritional supplementation programs for pregnant and lactating women could be a factor in 
healthier early-life development and long-term well-being through better growth, greater immunity and less morbidity in 
infants. 
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