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ABSTRACT:  

Background: Malnutrition remains a significant public health challenge globally, particularly affecting 

children in low- and middle-income countries like India.  

Objectives: To assess the impact of different diets/nutritional supplements provided to children at 

Anganwadi centers on their growth and development.  

Methods: This was an analytical study – quasi randomized study design conducted by the Department 

of Paediatrics, Saveetha Medical College and Hospital, Chennai, Tamil Nadu, India between July 2023 

and June 2024. The children going to Anganwadi centers regularly were included in the intervention 

arm (provided they attended the Anganwadi centers on at least 80% of the past 6 months; or they 

utilized the diets/nutritional supplements provided by the Anganwadi centers on at least 80% of the 

past 6 months); and children never attended or receiving diets/nutritional supplements (not enrolled in 

the Anganwadi center for any benefits) provided by the Anganwadi centers were included in the 

control arm of the study.  

Results: The study involved 100 participants evenly split between an intervention and a control group. 

Both groups had similar demographics in terms of age, gender distribution, and socioeconomic status. 

Participants in the intervention group exhibited significantly better growth outcomes, including weight 

gain (3.2 kg vs. 2.5 kg), height gain (4.1 cm vs. 3.5 cm), and BMI increase (0.9 kg/m² vs. 0.7 kg/m²), 

compared to the control group. Developmentally, the intervention group showed higher scores on 

cognitive, language, motor, social-emotional skills, adaptive behavior, and lower ASQ scores, 

indicating better overall developmental outcomes compared to the control group. Furthermore, 

participants in the intervention group reported fewer illnesses (mean 3.5) compared to the control 

group (mean 4.2), suggesting the intervention's potential in reducing illness incidence. 

Conclusion: These results underscore the intervention's positive impact on both physical growth and 

developmental milestones among participants. 

 

Introduction 

Malnutrition remains a significant public health 

challenge globally, particularly affecting children in low- 

and middle-income countries like India.(1,2) In response 

to this issue, the Integrated Child Development Services 

(ICDS) program, implemented through Anganwadi 

centers,(3) plays a crucial role in providing essential 

nutrition to children under six years old, pregnant 

women, and lactating mothers.(4) These centers serve as 
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pivotal hubs for delivering supplementary nutrition 

aimed at addressing malnutrition and promoting early 

childhood development.(5) Despite the extensive reach 

and efforts of Anganwadi centers, questions persist 

regarding the comparative effectiveness of their 

nutritional interventions against alternative sources of 

nutrition available to children outside of these 

programs.(6,7) This study seeks to investigate the 

influence of varied diets and nutritional supplements on 

the developmental outcomes of children, comparing 

those enrolled in Anganwadi centers with those who do 

not benefit from these services. 

Understanding the impact of different nutritional 

strategies on child development is essential for 

optimizing interventions aimed at reducing childhood 

malnutrition and promoting holistic growth. By 

examining developmental outcomes such as cognitive, 

language, motor skills, social-emotional development, 

and overall health indicators, this research aims to 

provide valuable insights. These insights can inform 

targeted interventions and policy decisions to enhance 

the effectiveness of nutritional programs like ICDS, 

ensuring that they effectively meet the diverse needs of 

children and families across India.(8) 

Against this background, the aim of the present study 

was to assess the impact of different diets/nutritional 

supplements provided to children at Anganwadi centers 

on their growth and development. 

 Materials and Methods 

This was an analytical study – quasi randomized study 

design conducted by the Department of Paediatrics, 

Saveetha Medical College and Hospital, Chennai, Tamil 

Nadu, India between July 2023 and June 2024 in the 

Urban Field Practice Area (UFPA) of the institute. The 

study was approved by the Institutional Human Ethics 

Committee (IHEC). The children were enrolled in the 

study after deliberating the details of the study to their 

parents and/or guardians and obtaining informed written 

assent form. The children going to Anganwadi centers 

regularly were included in the intervention arm 

(provided they attended the Anganwadi centers on at 

least 80% of the past 6 months; or they utilized the 

diets/nutritional supplements provided by the 

Anganwadi centers on at least 80% of the past 6 months); 

and children never attended or receiving diets/nutritional 

supplements (not enrolled in the Anganwadi center for 

any benefits) provided by the Anganwadi centers were 

included in the control arm of the study. The 

diet/nutritional supplements were in line with the 

existing Integrated Child Development Services (ICDS) 

guidelines, Government of India.(9) 

The sample size was computed using 5% alpha error, 

20% beta error (or 80% power), 7% absolute precision, 

10% dropout rate and assuming the difference in weight 

gain between the study groups to be 2.5 kilograms. The 

minimum estimated sample size was 50 children per 

group with 95% confidence. The children were matched 

between the study groups using stratified random 

sampling – the stratification was based on age, gender, 

and socioeconomic status. We used a predesigned, pre-

validated questionnaire to capture the sociodemographic 

characteristics and study outcomes. The study outcomes 

included growth/physical development (including 

weight and height), incidence of illnesses, cognitive 

development (assessed using Bayley Scales of Infant and 

Toddler Development (Bayley-III)),(10–12) social and 

emotional development (assessed using Ages and Stages 

Questionnaires: Social-Emotional (ASQ)).(13,14) 

The Bayley Scales of Infant and Toddler Development 

(Bayley-III) is a standardized tool designed to assess the 

developmental functioning of infants and toddlers from 

one month to 42 months old, evaluating cognitive, 

language, motor, social-emotional, and adaptive 

behavior skills. The Bayley-III comprises five primary 

scales: the Cognitive Scale, Language Scale, Motor 

Scale, Social-Emotional Scale, and Adaptive Behaviour 

Scale. Its psychometric properties are robust, ensuring 

high reliability and validity. The tool demonstrates 

strong internal consistency, test-retest reliability, and 

inter-rater reliability, with coefficients ranging from 0.70 

to 0.95.(15) It also has strong content, construct, 

convergent, and discriminant validity, supported by 

significant correlations with other established measures 

of development and its ability to differentiate between 

typically developing children and those with 

developmental delays.(16) The Ages and Stages 

Questionnaires: Social-Emotional (ASQ:SE) is a 

screening tool designed to identify social-emotional 

development issues in children from one month to six 

years old. This parent-completed questionnaire focuses 

on seven key areas: self-regulation, compliance, social-

communication, adaptive functioning, autonomy, affect, 

and interaction with people. It demonstrates high internal 
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consistency, with Cronbach's alpha coefficients typically 

above 0.80, indicating that the items reliably measure the 

same constructs.(17) Test-retest reliability and inter-rater 

reliability are also strong, ensuring consistency over time 

and between different raters. The ASQ:SE has robust 

content validity, as its items are derived from a thorough 

review of the literature and expert input in child 

development. Construct validity is supported through 

factor analyses, confirming the questionnaire's intended 

structure. Additionally, convergent and discriminant 

validity are established by significant correlations with 

other established measures of social-emotional 

development and its ability to distinguish between 

children with and without social-emotional 

difficulties.(14,17) 

The data collected was manually entered into Microsoft 

Excel and analyzed using Stata v17. Descriptive statistics 

were employed to summarize the baseline characteristics 

of participants. Appropriate statistical tests, such as t-

tests and chi-square tests, were utilized to conduct 

comparisons between the intervention and control 

groups. 

 Results 

The study included 100 participants divided equally 

between the intervention arm and the control arm. 

Participants in both arms had a mean age of 

approximately 36.5 months (SD 3.2) and 36.8 months 

(SD 3.1), respectively, with no significant difference 

observed between groups (p = 0.724). In terms of gender 

distribution, the intervention arm comprised 26 males 

(52.0%) and 24 females (48.0%), while the control arm 

had 25 males (50.0%) and 25 females (50.0%), 

demonstrating no statistically significant difference (p = 

0.841). Regarding socioeconomic status, 40.0% of 

participants in the intervention arm belonged to the lower 

socioeconomic group, compared to 44.0% in the control 

arm; 50.0% and 48.0% were in the middle 

socioeconomic bracket for intervention and control arms, 

respectively. A small proportion (10.0% in intervention, 

8.0% in control) belonged to the upper socioeconomic 

class, with no significant difference between groups 

observed (p = 0.702). 

  

Table 1: Baseline Characteristics of Intervention and Control Groups 

  Intervention arm 

N = 50 

Control arm 

N = 50 

P value 

n (%) n (%) 

Age (in months) 

Mean (SD) 

36.5 (3.2) 36.8 (3.1) 0.724 

Gender Male 26 (52.0) 25 (50.0) 0.841 

Female 24 (48.0) 25 (25.0) 

Socioeconomic status Lower 20 (40.0) 22 (44.0) 0.702 

Middle 25 (50.0) 24 (48.0) 

Upper 5 (10.0) 4 (8.0) 

*Statistically significant at p<0.05 
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 The growth outcomes were assessed in a study involving 

100 participants, evenly split between the intervention 

arm and the control arm. Participants in the intervention 

arm showed a mean weight gain of 3.2 kg (SD 0.8), 

significantly higher than the control arm which had a 

mean weight gain of 2.5 kg (SD 0.6) (p = 0.001). 

Similarly, height gain was greater in the intervention arm 

with a mean of 4.1 cm (SD 1.2), compared to 3.5 cm (SD 

1.0) in the control arm (p = 0.012). Body mass index 

(BMI) gains also favored the intervention arm, where the 

mean increase was 0.9 kg/m² (SD 0.2), compared to 0.7 

kg/m² (SD 0.3) in the control arm (p = 0.025). These 

results indicate statistically significant improvements in 

weight gain, height gain, and BMI among participants in 

the intervention group compared to those in the control 

group. 

 Table 2: Comparison of Growth Measurements between Intervention and Control Groups 

Growth outcomes Intervention arm 

N = 50 

Control arm 

N = 50 

P value 

n (%) n (%) 

Weight gain (in kg) 3.2 (0.8) 2.5 (0.6) 0.001* 

Height gain (in cm) 4.1 (1.2) 3.5 (1.0) 0.012* 

Body mass index (in kg/m2) 0.9 (0.2) 0.7 (0.3) 0.025* 

*Statistically significant at p<0.05 

  

 

 Figure 1: Comparison of Growth Measurements 

between Intervention and Control Groups 

The developmental outcomes of 100 participants, split 

evenly between an intervention arm and a control arm, 

were assessed across various scales. Participants in the 

intervention arm showed significantly higher scores on 

the Bayley-III Cognitive Scale (mean 85.6, SD 5.2) 

compared to those in the control arm (mean 82.3, SD 4.8) 

(p = 0.003). Similarly, scores on the Bayley-III Language 

Scale were higher in the intervention arm (mean 87.1, SD 

6.1) than in the control arm (mean 83.5, SD 5.5) (p = 

0.012), as were scores on the Bayley-III Motor Scale 

(intervention mean 89.8, SD 7.3; control mean 86.2, SD 

6.5; p = 0.018), the Bayley-III Social-Emotional Scale 

(intervention mean 84.5, SD 5.8; control mean 81.7, SD 

4.9; p = 0.007), and the Bayley-III Adaptive Behavior 

Scale (intervention mean 88.3, SD 6.5; control mean 

85.6, SD 5.7; p = 0.025). Additionally, participants in the 

intervention arm scored lower on the ASQ (Ages and 

Stages Questionnaire) (mean 22.5, SD 3.1) compared to 

the control arm (mean 24.3, SD 2.8), indicating better 

developmental outcomes (p = 0.009). These findings 

suggest that the intervention significantly enhances 

cognitive, language, motor, social-emotional skills, 

adaptive behavior, and overall developmental outcomes 

compared to the control group, as measured by the 

Bayley-III and ASQ scales. 
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Table 3: Comparison of Developmental Assessments between Intervention and Control Groups 

Developmental outcomes Intervention arm 

N = 50 

Control arm 

N = 50 

P value 

n (%) n (%) 

Bayley-III Cognitive Scale 85.6 (5.2) 82.3 (4.8) 0.003* 

Bayley-III Language Scale 87.1 (6.1) 83.5 (5.5) 0.012* 

Bayley-III Motor Scale 89.8 (7.3) 86.2 (6.5) 0.018* 

Bayley-III Social-Emotional Scale 84.5 (5.8) 81.7 (4.9) 0.007* 

Bayley-III Adaptive Behaviour Scale 88.3 (6.5) 85.6 (5.7) 0.025* 

ASQ Score 22.5 (3.1) 24.3 (2.8) 0.009* 

*Statistically significant at p<0.05 

  

ASQ, Ages and Stages Questionnaire 

  

 

 Figure 2: Comparison of Developmental Assessments 

between Intervention and Control Groups 

In this study involving 100 participants evenly 

distributed between an intervention arm and a control 

arm, the number of illnesses experienced by each group 

was assessed. Participants in the intervention arm 

reported a mean of 3.5 illnesses (SD 1.2), whereas those 

in the control arm reported a higher mean of 4.2 illnesses 

(SD 1.5). This difference was statistically significant (p 

= 0.031*), indicating that the intervention had a 

beneficial effect in reducing the number of illnesses 

experienced compared to the control condition. These 

findings suggest that the intervention may contribute to 

a lower incidence of illnesses among participants, 

highlighting its potential health benefits in this regard. 

 Table 4: Comparison of Incidence of Illnesses between Intervention and Control Groups 
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Number of illness 

Mean (SD) 

3.5 (1.2) 4.2 (1.5) 0.031* 

*Statistically significant at p<0.05 

  

 

Figure 3: Comparison of Incidence of Illnesses between 

Intervention and Control Groups 

 Discussion 

The study investigated the effects of nutritional 

interventions at Anganwadi centers on growth outcomes. 

Participants in the intervention arm exhibited a mean 

weight gain of 3.2 kg with a standard deviation (SD) of 

0.8, whereas those in the control arm had a lower mean 

weight gain of 2.5 kg (SD 0.6). The difference was 

statistically significant. This indicates that the 

intervention was effective in promoting greater weight 

gain compared to the control condition. Weight gain in 

studies often reflects nutritional status and can be 

influenced by various factors such as dietary intake, 

metabolic differences, and physical activity levels.(18) 

The observed weight gain in the intervention group 

suggests that the intervention likely provided nutritional 

benefits or encouraged healthier eating habits that 

facilitated greater weight increase compared to the 

control group. Similarly, height gain was greater among 

participants in the intervention arm, with a mean increase 

of 4.1 cm (SD 1.2), compared to 3.5 cm (SD 1.0) in the 

control arm. Height gain is a critical indicator of growth 

in children and adolescents, influenced by genetics, 

hormonal factors, and nutritional adequacy.(19,20) The 

significant difference observed suggests that the 

intervention may have contributed to improved growth 

outcomes, potentially through enhanced nutritional 

support or other growth-promoting factors. Body mass 

index (BMI) gains also favored the intervention arm, 

where the mean increase was 0.9 kg/m² (SD 0.2), 

compared to 0.7 kg/m² (SD 0.3) in the control arm. BMI 

is a measure of body fat based on height and weight, 

often used to assess nutritional status and health 

risks.(21) The greater increase in BMI among 

intervention participants indicates a more favorable 

change in body composition compared to the control 

group, further supporting the beneficial impact of the 

intervention on growth parameters.(22) Overall, the 

statistically significant improvements in weight gain, 

height gain, and BMI observed in the intervention group 

highlight the potential efficacy of the intervention in 

promoting growth and nutritional outcomes.(23,24) 

These findings are particularly relevant for settings 

where nutrition plays a crucial role in child and 

adolescent development, such as schools, communities 

with food insecurity, or populations at risk of 

malnutrition. 

The study investigated the developmental outcomes of 

100 participants, evenly distributed between an 

intervention arm and a control arm. Participants in the 

intervention arm demonstrated significantly higher 

scores on the Bayley-III Cognitive Scale, with a mean 

score of 85.6 (SD 5.2), compared to 82.3 (SD 4.8) in the 

control arm. Cognitive development, as assessed by 

standardized scales like the Bayley-III, reflects abilities 

such as problem-solving, memory, and attention.(25) 

The observed higher cognitive scores suggest that the 

intervention may have positively influenced cognitive 

development among participants. Scores on the Bayley-

III Language Scale were also higher in the intervention 

arm (mean 87.1, SD 6.1) compared to the control arm 

(mean 83.5, SD 5.5). Language skills are crucial for 

communication and socio-emotional development in 

children.(25,26) The significant difference in language 

scores suggests that the intervention may have facilitated 

better language development outcomes compared to the 

control group. Similarly, participants in the intervention 

arm scored higher on the Bayley-III Motor Scale, with a 

mean score of 89.8 (SD 7.3), compared to 86.2 (SD 6.5) 
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in the control arm. Motor skills encompass physical 

abilities such as coordination and movement, which are 

essential for overall development.(27) The higher motor 

scores indicate that the intervention likely supported 

improved motor development among participants. 

Scores on the Bayley-III Social-Emotional Scale were 

higher in the intervention arm (mean 84.5, SD 5.8) 

compared to the control arm (mean 81.7, SD 4.9). Social-

emotional skills encompass aspects such as self-

regulation, empathy, and social interactions, which are 

critical for adaptive functioning.(28) The higher scores 

suggest that the intervention may have enhanced social-

emotional development, promoting better social 

interactions and emotional well-being among 

participants. Participants in the intervention arm also 

demonstrated higher scores on the Bayley-III Adaptive 

Behaviour Scale, with a mean score of 88.3 (SD 6.5), 

compared to 85.6 (SD 5.7) in the control arm. Adaptive 

behavior refers to the ability to function independently in 

everyday life and adapt to changing 

circumstances.(28,29) The higher adaptive behavior 

scores indicate that the intervention may have supported 

better adaptive skills and functional outcomes among 

participants. Participants in the intervention arm scored 

lower on the ASQ, with a mean score of 22.5 (SD 3.1), 

compared to 24.3 (SD 2.8) in the control arm (p = 0.009). 

The ASQ is used to assess developmental milestones in 

children across different domains.(30) A lower score 

suggests better developmental outcomes, indicating that 

the intervention may have facilitated reaching 

developmental milestones more effectively compared to 

the control condition.(31) Overall, the significant 

improvements in cognitive, language, motor, social-

emotional skills, adaptive behavior, and overall 

developmental outcomes in the intervention group 

highlight the efficacy of the intervention in promoting 

comprehensive developmental benefits. These findings 

underscore the importance of early interventions in 

supporting children's developmental trajectories, 

particularly in areas critical for future academic and 

social success. 

The results indicate a significant difference in the 

number of illnesses experienced between the two groups. 

Participants in the intervention arm reported a mean of 

3.5 illnesses with a standard deviation (SD) of 1.2, 

whereas those in the control arm reported a higher mean 

of 4.2 illnesses (SD 1.5). The difference between the 

groups was statistically significant, suggesting that the 

intervention had a beneficial effect in reducing the 

number of illnesses experienced compared to the control 

condition. The lower incidence of illnesses in the 

intervention group may be attributed to various factors. 

Interventions targeting health behaviors, hygiene 

practices, or nutritional improvements can bolster 

immune function and reduce susceptibility to 

infections.(32) Enhanced health education or access to 

healthcare services could also contribute to better illness 

management and prevention. 

 Conclusion 

This study comprehensively examined the effects of a 

targeted intervention on various health and 

developmental outcomes among 100 participants, evenly 

distributed between intervention and control groups. 

Participants in the intervention arm exhibited higher 

rates of weight gain, height gain, and BMI increase, 

indicating the intervention's positive impact on 

nutritional status and physical development. Significant 

enhancements were observed in cognitive, language, 

motor, social-emotional skills, adaptive behaviour, and 

developmental screening scores among participants in 

the intervention group, underscoring the intervention's 

effectiveness in promoting holistic child development. 

Moreover, the intervention led to a notable reduction in 

the number of illnesses reported by participants, 

highlighting its role in improving overall health and 

reducing illness burden. These findings underscore the 

importance of early and targeted interventions in 

optimizing growth, development, and health outcomes in 

diverse populations. By understanding the mechanisms 

through which these improvements occur, policymakers 

and healthcare providers can better tailor interventions to 

address specific needs and promote long-term health and 

well-being. 
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