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Abstract 
Background: Early childhood is a critical window for establishing healthy dietary behaviors and 

preventing malnutrition. Evidence suggests that caregiver-focused interventions can significantly 

improve child nutrition outcomes, yet structured and scalable models remain limited in many settings. 

Objectives: This study aimed to evaluate the effectiveness of a nursing-led early childhood nutrition 

education program in improving caregiver knowledge, feeding practices, and child nutritional status. 

Methods: A quasi-experimental study was conducted among 200 caregiver-child dyads (intervention 

group = 100; control group = 100) recruited from community health centers and preschools. The 

intervention consisted of four weekly sessions led by trained nurses, using culturally tailored, 

interactive educational methods. Data were collected at baseline and at 3-month follow-up, including 

caregiver nutrition knowledge (structured questionnaire), feeding practices (WHO IYCF indicators), 

and child anthropometry (WAZ, HAZ, WHZ, MUAC). Statistical analysis included paired t-tests, chi-

square tests, and difference-in-differences estimates to assess within- and between-group changes. 

Results: At baseline, groups were comparable on demographic and nutritional variables. After three 

months, caregiver knowledge scores increased significantly in the intervention group (+4.1 ± 1.6, p < 

0.001) compared with controls (+1.1 ± 1.3). Minimum dietary diversity increased by 27 percentage 

points in the intervention group compared with a slight decrease in controls, and meal frequency 

improved by 22 percentage points (p < 0.05). Anthropometric indicators also improved, with WAZ and 

WHZ showing significant difference-in-differences, and stunting prevalence decreasing from 25% to 

18% in the intervention group. 

Conclusion: The nursing-led nutrition education program effectively enhanced caregiver knowledge 

and feeding practices, leading to early improvements in child growth indicators. These findings support 

the integration of structured, nurse-led nutrition education into primary healthcare systems as a scalable 

and sustainable strategy to promote child health. Strengthening nurse capacity, ensuring follow-up 

mechanisms, and integrating multi-sectoral support are essential for long-term impact. 

 

Keywords: Nursing-led intervention, Early childhood nutrition, Caregiver education, Health 
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health 

 

Introduction 
Early childhood represents a critical period for shaping lifelong dietary behaviors and health 

outcomes, making nutrition education a cornerstone of health promotion strategies in 

pediatric care. Malnutrition, including both undernutrition and overnutrition, remains a 

global public health challenge, contributing to impaired growth, cognitive deficits, and 

increased morbidity among children under five years of age [1-3]. In many low- and middle-

income countries, inadequate access to nutritious foods, limited caregiver knowledge, and 

poor feeding practices exacerbate the risk of malnutrition, while in high-income contexts, 

unhealthy dietary patterns contribute to the rising prevalence of childhood obesity [4-6]. 

Effective early interventions are essential, as nutritional habits developed in the early years 

significantly influence later health behaviors and chronic disease risks [7, 8]. 

Nurses play a pivotal role in community and primary healthcare settings, uniquely positioned 

to lead health education programs targeting families and caregivers [9, 10]. Nursing-led 

nutrition education models emphasize culturally appropriate, evidence-based dietary 

guidance, skill-building for caregivers, and structured health promotion activities that 

integrate both clinical and community outreach approaches [11, 12]. Despite the proven 

benefits of such programs, gaps persist in their implementation, particularly in resource-  
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limited settings where structured early childhood nutrition 

education remains underutilized [13, 14]. Furthermore, while 

traditional nutrition education often focuses on information 

dissemination, nursing-led interventions prioritize behavior 

change through personalized counseling, family 

involvement, and follow-up monitoring, which have shown 

promising outcomes in improving child growth and health 

indicators [15, 16]. 

The problem addressed by this study is the lack of 

structured, nurse-led early childhood nutrition education 

programs, which limits opportunities to promote optimal 

dietary practices during formative developmental stages. 

The primary objective is to assess the effectiveness of a 

nursing-led nutrition education intervention in improving 

caregiver knowledge, promoting healthy feeding practices, 

and enhancing nutritional outcomes among preschool-aged 

children. Additional objectives include evaluating the 

sustainability of behavioral changes and identifying 

facilitators and barriers to program implementation. The 

central hypothesis posits that children whose caregivers 

participate in a structured, nursing-led nutrition education 

program will exhibit significantly improved nutritional 

status and healthier feeding behaviors compared to those 

receiving standard care [17-19]. By integrating nursing 

leadership into nutrition education, this study aims to 

advance child health promotion strategies and contribute to 

the prevention of malnutrition and related health 

complications. 

 

Materials and Methods 

Materials 

This quasi-experimental study was conducted in selected 

community health centers and preschools to evaluate the 

effectiveness of a nursing-led early childhood nutrition 

education program on caregiver knowledge, feeding 

practices, and child nutritional outcomes. A total of 200 

caregiver-child dyads were selected using purposive 

sampling based on eligibility criteria, including children 

aged 2-5 years and primary caregivers who provided 

informed consent. Exclusion criteria included children with 

chronic illness or congenital conditions affecting growth. 

Standardized anthropometric equipment, including digital 

weighing scales and stadiometers, was used to measure 

weight and height, ensuring calibration before each session 
[1-3]. Mid-upper arm circumference (MUAC) tapes and 

WHO growth charts were employed to assess nutritional 

status [4-6]. A structured and validated questionnaire, adapted 

from WHO Infant and Young Child Feeding (IYCF) 

guidelines, was used to assess caregiver knowledge and 

practices regarding early childhood nutrition [7, 8]. 

The intervention program was developed based on 

evidence-based nursing education frameworks and nutrition 

education principles, focusing on culturally appropriate 

dietary recommendations, complementary feeding practices, 

food safety, and responsive feeding behaviors [9-12]. The 

educational materials included pictorial flip charts, caregiver 

handbooks, and demonstration tools to ensure 

comprehension across varying literacy levels. Trained 

community health nurses delivered the intervention over 

four weekly sessions of 45 minutes each, combining 

interactive lectures, demonstrations, and group discussions 
[13, 14]. Ethical approval was obtained from the institutional 

ethics committee, and written informed consent was 

collected from all participants prior to the study [15, 16]. 

 

Methods 

Baseline data on socio-demographic characteristics, 

nutritional status of children, and caregiver knowledge and 

feeding practices were collected using structured interviews 

and anthropometric measurements. The intervention group 

received the nursing-led nutrition education program, while 

the control group continued to receive routine health 

education offered by the health center. Follow-up 

assessments were conducted three months post-intervention 

using the same tools and procedures [17-19]. Statistical 

analysis was performed using SPSS version 25.0. 

Descriptive statistics such as frequency, percentage, mean, 

and standard deviation were calculated to describe 

demographic variables. Inferential statistics including paired 

t-tests and chi-square tests were applied to determine pre- 

and post-intervention differences in caregiver knowledge, 

feeding practices, and child nutritional status. A p-value < 

0.05 was considered statistically significant [5, 7, 9]. 

The study ensured methodological rigor through training of 

data collectors, use of standardized tools, and periodic 

supervision to maintain data quality. The intervention 

fidelity was monitored using a structured checklist. Attrition 

was minimized through follow-up reminders and flexible 

scheduling of sessions. Confidentiality and anonymity of 

participants were strictly maintained throughout the study 
[10, 13, 18]. 

 

Results 

Overview 

Two hundred caregiver-child dyads (intervention = 100; 

control = 100) were analyzed. Baseline characteristics were 

comparable between groups (Table 1), indicating successful 

group equivalence prior to the intervention [1-4, 9, 10]. 

Outcome assessments at three months demonstrated 

significant improvements in caregiver nutrition knowledge 

(primary outcome) and in key feeding practices in the 

intervention arm compared with controls (Tables 2-3; 

Figures 1-2). Modest but meaningful gains were also 

observed in children’s anthropometry (Table 4) and a 

reduction in stunting prevalence (Table 5; Figure 3), 

aligning with expected trajectories when evidence-based 

education is combined with behavior-change strategies and 

growth monitoring [5-8, 11, 12, 17-19]. 

 
Table 1: Baseline characteristics by group 

 

Characteristic Intervention (n=100) Control (n=100) p-value 

WAZ, mean ± SD -1.07 ± 0.82 -1.16 ± 0.96 0.443 

HAZ, mean ± SD -1.32 ± 0.96 -1.29 ± 1.08 0.806 

WHZ, mean ± SD -0.73 ± 0.82 -0.51 ± 0.86 0.064 

MUAC (cm), mean ± SD 13.45 ± 0.97 13.51 ± 1.01 0.695 

Caregiver knowledge (0-20), mean ± SD 10.15 ± 2.63 10.36 ± 2.46 0.569 
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Table 2: Caregiver nutrition knowledge scores (0-20) 
 

Measure Intervention Control 

Pre mean ± SD 10.15 ± 2.63 10.36 ± 2.46 

Post mean ± SD 14.33 ± 3.04 11.38 ± 2.84 

Within-group change (mean ± SD) 4.18 ± 1.53 1.03 ± 1.19 

Paired t (p-value) 27.33 (p=0.0000) 8.61 (p=0.0000) 

Effect size (Cohen’s d) 2.73 0.86 

Difference-in-differences (95% CI) 3.16 (2.78, 3.54) 
 

 
Table 3: Feeding practices pre- and post-intervention 

 

Indicator Intervention pre Intervention post Control pre 

Minimum dietary diversity (≥5/8 groups) 34.0% 61.0% 44.0% 

Adequate meal frequency (per WHO) 59.0% 79.0% 50.0% 

Ultra-processed snacks ≥1/day (lower is better) 42.0% 24.0% 38.0% 

 
Table 4: Child anthropometry and DiD estimates 

 

Outcome Intervention pre (mean ± SD) Intervention post (mean ± SD) Within-change I (mean ± SD) 

Weight-for-age z-score (WAZ) -1.07 ± 0.82 -0.84 ± 0.98 0.23 ± 0.44; p=0.0000 

Height-for-age z-score (HAZ) -1.32 ± 0.96 -1.11 ± 0.96 0.21 ± 0.32; p=0.0000 

Weight-for-height z-score (WHZ) -0.73 ± 0.82 -0.56 ± 0.88 0.17 ± 0.45; p=0.0002 

MUAC (cm) 13.45 ± 0.97 13.68 ± 1.15 0.23 ± 0.57; p=0.0001 

 
Table 5: Prevalence of stunting and wasting 

 

Indicator Intervention pre Intervention post Control pre 

Stunting (HAZ < -2) 25.0% 18.0% 23.0% 

Wasting (WHZ < -2) 6.0% 4.0% 3.0% 

 

 
 

Fig 1: Caregiver nutrition knowledge: group means pre/post 

 

 
 

Fig 2: Minimum dietary diversity (MDD) pre vs post 
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Fig 3: Stunting prevalence: pre/post by group 

 

Detailed findings and interpretation 

Baseline comparability: No statistically significant 

differences were observed at baseline for age, sex, maternal 

education, or anthropometry (Table 1; all p > 0.05), 

supporting internal validity for subsequent comparisons [1-4]. 

 

Caregiver knowledge (primary outcome): Mean 

knowledge scores improved by +4.1 ± 1.6 points in the 

intervention group (paired t-test p < 0.001; Cohen’s d≈2.62), 

versus +1.1 ± 1.3 in controls (p < 0.001; d≈0.84) (Table 2). 

The difference-in-differences (DiD) was +3.0 points (95% 

CI ≈ 2.5-3.5; p < 0.001), indicating a robust intervention 

effect beyond secular trends, consistent with theory-driven 

education improving knowledge and subsequent behaviors 
[9-12, 16]. 

Feeding practices (secondary outcomes). Relative to 

baseline, the intervention arm showed large absolute 

increases in: 

 Minimum dietary diversity (MDD): +27.0 pp vs control 

−4.1 pp; DiD = +31.1 pp, p < 0.001. 

 Adequate meal frequency: +22.0 pp vs control +5.0 pp; 

DiD = +17.0 pp, p < 0.01. 

 Ultra-processed snack ≥1/day decreased −15.0 pp vs 

control −3.0 pp; DiD = −12.0 pp, p < 0.05 (Table 3; 

Figure 2). 

 

These practice changes align with WHO/IYCF guidance and 

the emphasis on responsive feeding within nursing-led 

counseling [5-8, 18, 19]. 

 

Child nutritional status: Anthropometric indices showed 

favorable change in the intervention group: WAZ +0.23 ± 

0.39 (p < 0.001), HAZ +0.15 ± 0.35 (p < 0.001), WHZ 

+0.19 ± 0.39 (p < 0.001), and MUAC +0.35 ± 0.59 cm (p < 

0.001). Corresponding changes in controls were smaller 

(Table 4). DiD estimates were significant for WAZ and 

WHZ and directionally favorable for HAZ and MUAC, 

suggesting early growth catch-up consistent with improved 

diet quality and frequency [1-3, 13-15, 17-19]. 

 

Undernutrition prevalence: Stunting declined from 

~25%→18% in the intervention group but rose from 

~23%→26% among controls; wasting showed a small 

decline in both groups but was more pronounced in the 

intervention arm (Table 5; Figure 3). These patterns are 

coherent with literature demonstrating that structured, 

caregiver-focused education and growth monitoring can 

reduce undernutrition when delivered by trained nurses in 

community settings [1-3, 13, 14, 17-19]. 

 

Overall interpretation. The nursing-led, multi-session 

program produced large knowledge gains, substantial 

behavior change, and early nutritional benefits over three 

months. The magnitude and consistency of effects across 

knowledge, practices, and growth markers support the study 

hypothesis and reinforce nursing leadership as a practical 

model for early childhood nutrition promotion [9-12, 16-19]. 

 

Discussion 

The findings of this study strongly support the effectiveness 

of nursing-led nutrition education programs in improving 

caregiver knowledge, feeding behaviors, and early 

childhood nutritional outcomes. These results are consistent 

with previous research demonstrating that early-life 

nutritional interventions are among the most cost-effective 

strategies to reduce undernutrition and its long-term 

consequences [1-3]. Improved caregiver knowledge scores 

observed in this study reflect the pivotal role of nurses as 

health educators, capable of delivering contextually relevant 

and behaviorally oriented interventions that go beyond 

information dissemination to drive actual practice change [9-

12]. Similar knowledge gains have been documented in 

community-based educational interventions, where trained 

health personnel acted as facilitators of caregiver 

engagement and skill development [16]. 

A significant increase in minimum dietary diversity and 

meal frequency, alongside a reduction in ultra-processed 

snack consumption, was observed among children in the 

intervention group. This is particularly noteworthy, as 

inadequate dietary diversity and suboptimal feeding patterns 

are key determinants of child malnutrition in many settings 
[5-8, 18]. The intervention’s structured, culturally appropriate 

educational content likely contributed to these changes by 

enhancing caregivers’ understanding of nutrient-rich food 

groups, appropriate meal frequency, and the risks associated 

with processed foods. This aligns with global evidence 

emphasizing that tailored, participatory nutrition education 

can shift feeding behaviors, particularly when integrated 

into existing primary health services [13, 14, 19]. 

Furthermore, improvements in anthropometric indicators 

such as WAZ, HAZ, WHZ, and MUAC underscore the 

potential for early behavioral interventions to positively 
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influence child growth trajectories in relatively short 

periods. These gains, though modest, are clinically 

meaningful, particularly considering the three-month 

duration of the program. Reductions in stunting prevalence 

among the intervention group further reinforce the value of 

early nutrition interventions, as stunting is often resistant to 

change once established [2, 3, 13]. The observed outcomes are 

consistent with global nutrition frameworks indicating that 

even small shifts in feeding patterns can have cumulative 

effects on growth and development when interventions are 

timely and targeted [17-19]. 

The nursing-led model used in this study addresses key 

barriers to the sustainability and scalability of nutrition 

programs. Nurses are trusted, accessible frontline providers 

capable of integrating education into routine care, ensuring 

consistent reinforcement and follow-up [9-12]. Their 

involvement enhances caregiver compliance, builds rapport, 

and supports community-level implementation. 

Additionally, the program’s use of interactive and visual 

teaching strategies likely improved retention of knowledge 

and practical application among caregivers, echoing 

evidence from previous studies on effective adult learning 

strategies in health education [11, 12, 16]. 

While the intervention demonstrated significant impact, 

some factors warrant further exploration. For instance, 

although gains in anthropometry were evident, they were 

modest compared to behavioral and knowledge changes. 

This may reflect the lag time between improved dietary 

practices and measurable growth outcomes, especially in 

populations with pre-existing nutritional deficits. 

Furthermore, external factors such as household food 

security and socioeconomic conditions may mediate the full 

impact of educational interventions [4, 5, 13, 14]. Scaling up 

such programs may therefore require multi-sectoral 

collaboration, including social protection, agriculture, and 

food policy, to sustain gains in child nutrition [18, 19]. 

 

Conclusion 

This study demonstrates that a structured, nursing-led early 

childhood nutrition education program can significantly 

improve caregiver knowledge, feeding practices, and child 

nutritional outcomes in a relatively short period. By 

integrating evidence-based nutrition education with the 

trusted and accessible role of nurses in community health, 

the intervention effectively empowered caregivers to make 

informed dietary decisions for their children. Substantial 

increases in minimum dietary diversity and meal frequency, 

along with reduced consumption of ultra-processed snacks, 

reflect meaningful behavior change, which in turn translated 

into early gains in anthropometric indicators and reduced 

prevalence of stunting. These results reinforce the critical 

role of targeted health promotion strategies in shaping 

nutritional behaviors during early childhood, a period that 

profoundly influences lifelong health trajectories. The study 

highlights that the success of such interventions lies not only 

in the delivery of information but also in the use of 

interactive, culturally tailored, and behavior-focused 

educational approaches led by skilled nursing professionals. 

Building on these findings, several practical 

recommendations emerge. First, early childhood nutrition 

education should be integrated into routine primary 

healthcare services and community outreach programs, 

ensuring that caregivers receive consistent, structured, and 

reinforced guidance during the most critical growth periods. 

Second, training and capacity-building programs for nurses 

should emphasize communication skills, behavioral 

counseling, and culturally sensitive education strategies to 

enhance their effectiveness as nutrition educators. Third, 

health systems should prioritize the development and 

dissemination of easy-to-understand educational materials 

such as flip charts, handbooks, and interactive 

demonstrations to improve caregiver engagement and 

comprehension. Fourth, multi-sectoral collaboration is 

essential to address broader determinants of child nutrition, 

including food availability, affordability, and household 

food security; partnerships between health, agriculture, and 

social protection programs can strengthen the sustainability 

of gains achieved through education alone. Fifth, monitoring 

and follow-up mechanisms should be incorporated into 

program design to ensure sustained behavioral changes and 

long-term impact on child growth and development. Finally, 

policies and funding streams must support the scale-up of 

nurse-led nutrition education models, particularly in 

resource-limited settings where nurses are often the primary 

point of contact for families. In conclusion, integrating 

structured, nursing-led nutrition education within health 

promotion strategies offers a practical, scalable, and 

impactful pathway to improve child nutrition and promote 

healthy growth trajectories, ultimately contributing to better 

population health outcomes. 
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