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ABSTRACT
Nigeria has the second-highest burden of stunted children globally, with a national prevalence rate of 32% among children under five. An estimated 2 million children in Nigeria suffer from severe acute malnutrition (SAM), but only two out of every ten affected children are currently reached with treatment. Malnutrition among under-five children remains a critical public health concern in rural Nigeria. This study assessed dietary diversity and nutritional status among under-five children in six rural communities of Ado-Odo/Ota Local Government Area, Ogun State. A cross-sectional survey involving 226 children and their caregivers was conducted using structured questionnaires, 24-hour dietary recall, and anthropometric measurements. Data were analysed using SPSS version 25. Descriptive statistics (means, frequencies, and percentages) were used to summarise variables. Results revealed that 69.3% of children had low dietary diversity (≤4 food groups), while only 4.6% had high diversity (≥9 food groups). Cereals (92.5%) and vegetables (81.7%) were the most consumed, whereas dairy (21.4%) and eggs (15.9%) were the least consumed. Stunting affected 14.2% of children, with wasting and underweight prevalence at 6.8% and 3.5%, respectively. Low dietary diversity was significantly associated with stunting (p=0.027). Maternal education (p=0.021) and family income (p=0.008) were key predictors of dietary diversity. Findings underscore the need for nutrition education, economic empowerment, and food-based interventions to improve child nutrition in rural communities. Also, addressing these issues through nutrition-sensitive policies, improved maternal education, and enhanced food security strategies will contribute to reducing malnutrition and promoting optimal child growth and development. The study recommended that government agencies, NGOs, and community health workers should implement targeted nutrition education programs for mothers and caregivers and school-based feeding programs with a diverse range of food groups can help ensure improved dietary intake among children. 
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INTRODUCTION
Childhood malnutrition remains a significant global public health concern, and despite numerous advances and improvements in child health care, acute malnutrition among children remains one of the main public health challenges in developing countries (Alflah & Alrashidi,2023). Malnutrition among under-five children remains a significant public health concern in Nigeria, contributing to high morbidity and mortality rates. The country has the second-highest burden of stunted children globally, with a national prevalence rate of 32% among children under five (Otekunrin et al, 2022).  An estimated 2 million children in Nigeria suffer from severe acute malnutrition (SAM), but only two out of every ten affected children are currently reached with treatment (Afolabi et al, 2017).
Dietary diversity is a critical indicator of diet quality and nutritional adequacy in children. Dietary diversity is used as a tool to measure dietary quality, micronutrient adequacy, and food access, and it influences the health outcomes of children under five (Aboagye et al.,2021; Sekartaji et al.,2021). Studies have shown that diverse and quality diets are crucial to the sustainable growth and development of under-five children, especially those of rural farming households (Otekunrin et al, 2022). Inadequate dietary diversity has been associated with various forms of malnutrition, including stunting, wasting, and underweight. For instance, a study conducted in the East and West Gojjam Zones of the Amhara Region in Ethiopia found that food diversity and the number of meals consumed per day were significant determinants of stunting and underweight among children under five (Motbainor et al, 2015). Additionally, research focusing on preschool children in Northern Ghana identified dietary diversity as a significant factor influencing stunting, wasting, and underweight (Ali et al, 2017). These findings underscore the importance of promoting diverse diets to improve nutritional outcomes in children.
Several factors influence dietary diversity and nutritional status in children, including socio-economic status, maternal education, household size, and agricultural practices. For instance, a study in Lagos State, Nigeria, found that underweight and stunting were significantly higher in rural than urban communities, highlighting the impact of location on nutritional outcomes (Senbanjo et al, 2016). Understanding these determinants is essential for developing targeted interventions to improve child nutrition outcomes.
This study aims to assess the dietary diversity scores (DDS) and nutritional status of under-five children in selected rural areas of Ado-Odo/Ota Local Government Area (LGA), Ogun State, Nigeria. By examining the relationship between DDS and nutritional indicators such as stunting, wasting, and underweight, as well as exploring socio-demographic factors affecting DDS, the study seeks to provide insights that can inform nutrition policies and programs in similar settings.

Methodology
Study Design
A descriptive cross-sectional study was conducted among under-five children and their caregivers in selected rural communities of Ado-Odo/Ota Local Government Area, Ogun State.
Study Area
The study was carried out in Ado-Odo/Ota LGA, Ogun State, which comprises rural and semi-urban communities. The area is known for its agrarian economy, with residents primarily engaged in subsistence farming and petty trading.
Study Population and Sampling
Target Population: Under-five children and their caregivers in the selected rural communities.
Sample Size Determination: A sample size of 226 was determined using Cochran’s formula, considering an estimated prevalence of malnutrition from previous studies.
Sampling Technique: A multi-stage random sampling method was used. First, six rural communities were randomly selected. Households with eligible under-five children were then identified, and participants were selected using simple random sampling.

Table 1: Selected Rural Communities and Sample Distribution
	Rural Community
	    Number of Subjects Selected

	Ilogbo
	             38

	Alapoti
	             35

	Ketu-Adie Owe
	             37

	Ere
	            40

	Ilobi
	            38

	Igbesa
	           38

	Total
	           226


The table presents the six selected rural communities and the number of subjects selected from each:

Data Collection Methods
Questionnaire: A structured, interviewer-administered questionnaire was used to collect socio-demographic data, dietary intake, and household characteristics.
Dietary Diversity Assessment: A 24-hour dietary recall was conducted with mothers/caregivers using the FAO’s 12 food group classification system. Dietary diversity scores were categorised as low (≤4), medium (5-8), and high (9-12).
Anthropometric Measurements:
Weight: Measured using a SECA digital scale.
Height: Measured using a stadiometer.
Mid-upper arm circumference (MUAC): Measured using a non-stretchable measuring tape.
The weight-for-age (WAZ), height-for-age (HAZ), and weight-for-height (WHZ) Z-scores were calculated using WHO Anthro software.
Ethical Considerations: Ethical approval was obtained from the Ogun State Ministry of Health. Written informed consent was secured from caregivers before data collection.


Data Analysis
Data were analysed using SPSS version 25. Descriptive statistics (means, frequencies, and percentages) were used to summarise variables. Chi-square tests were used to assess associations between categorical variables. Linear regression analysis was conducted to determine predictors of dietary diversity and nutritional status. Statistical significance was set at p<0.05.

Results and Discussion
Table 2: Dietary Diversity Score (DDS)
	Dietary Diversity Category
	Number of Children (n=226)
	    Percentage (%)

	Low DDS (≤4 food groups)
	      157
	         69.3

	Medium DDS (5-8 food groups)
	       59
	         26.1

	High DDS (9-12 food groups)
	       10
	         4.6

	Mean DDS
	     5.91 ± 2.15
	


The table shows that most children (69.3%) had a low dietary diversity score, consuming fewer than five food groups within 24 hours. Only 4.6% had a high DDS, highlighting poor dietary variety, which could contribute to nutritional deficiencies.

Table 3: Nutritional Status of Children
	Nutritional Indicator
	Number of Children (n=226)
	       Percentage (%)

	Stunted (HAZ < -2SD)
	            32
	            14.2

	Wasted (WHZ < -2SD)
	            15
	            6.8

	Underweight (WAZ < -2SD)
	            8
	            3.5

	Normal
	            171
	            75.5


The table indicates that 14.2% of the children were stunted, suggesting chronic malnutrition. The prevalence of wasting (6.8%) and underweight (3.5%) was relatively low, meaning that while short-term undernutrition is less frequent, long-term nutritional inadequacies are a major concern.

Table 4: Most Frequently Consumed Food Groups
	Food Group
	Number of Children Who Consumed
	       Percentage (%)

	Cereals
	            209
	          92.5

	Vegetables
	            185
	          81.7

	Tubers & Roots
	            178
	          78.8

	Legumes & Nuts
	            142
	          62.8

	Fish
	            130
	          57.5

	Meat
	            98
	          43.3

	Dairy Products
	            48
	          21.4

	Eggs
	            36
	          15.9


Cereals and vegetables were the most consumed food groups, while dairy products and eggs were the least consumed. This reflects a carbohydrate-heavy diet with limited animal protein sources, which could contribute to deficiencies in essential micronutrients such as iron and calcium.

Table 5: Association between DDS and Nutritional Status
	Nutritional Indicator
	DDS Category
	      Chi-Square (χ²)
	      p-value

	Stunting (HAZ < -2SD)
	 Low vs. High
	           4.92
	      0.027*

	Wasting (WHZ < -2SD)
	 Low vs. High
	           2.78
	      0.095

	Underweight (WAZ < -2SD)
	 Low vs. High
	           2.49
	      0.112


(*Statistically significant at p < 0.05)
There was a significant association between DDS and stunting (p=0.027), meaning that children with a low DDS were more likely to be stunted. However, DDS was not significantly associated with wasting or underweight status, indicating that other factors, such as infections or feeding practices, might contribute to these conditions.

Table 6: Influence of Socio-Demographic Factors on DDS
	Variable
	Regression Coefficient (β)
	      p-value

	Family Income
	           0.142
	       0.008*

	Mother’s Education
	           0.127
	       0.021*

	Household Size
	           -0.109
	       0.045*


(*Statistically significant at p < 0.05)
Family income and mother’s education were positively associated with DDS, meaning that children from wealthier and more educated households had more diverse diets. Household size was negatively associated with DDS, suggesting that larger families may struggle to provide a variety of foods for all children.

Discussion
The findings of this study indicate that dietary diversity among under-five children in Ado-Odo/Ota LGA is low, with nearly 70% of children consuming fewer than five food groups in a 24-hour period. This aligns with previous studies conducted in rural Nigeria, which report similar low dietary diversity scores among children due to limited food access and economic constraints (Otekunrin et al, 2022). The over-reliance on cereals and starchy foods, observed in 92.5% of the children, highlights a diet lacking in essential proteins, vitamins, and minerals. This finding is consistent with studies noting that many Nigerian rural households primarily consume carbohydrate-based diets with inadequate animal protein intake (Otekunrin et al, 2022).  
The high prevalence of stunting (14.2%) among children in this study reflects the long-term impact of inadequate dietary intake and recurrent infections, a pattern that has been observed in other rural settings in Nigeria (John et al, 2024). The statistically significant relationship between DDS and stunting (p=0.027) supports the hypothesis that children with lower dietary diversity are at a greater risk of chronic malnutrition. Similar results were reported by studies that found poor dietary diversity to be a major predictor of stunting in under-five children across several rural communities in southwestern Nigeria (Otekunrin et al, 2022). 
While wasting (6.8%) and underweight (3.5%) were relatively low in comparison to national estimates, the lack of a significant association between DDS and these indicators suggests that acute malnutrition may be influenced by other factors such as illness, hygiene practices, and seasonal food availability. Other studies have similarly concluded that short-term nutritional deficiencies in Nigerian children are often exacerbated by poor sanitation and water-related diseases rather than just inadequate food intake (Obasohan et al, 2024).  
Socio-demographic factors played a crucial role in dietary diversity, with family income and maternal education emerging as significant predictors of DDS. Children from wealthier households had more diverse diets (p=0.008), which aligns with findings noting that higher-income families in rural Nigeria tend to afford a wider variety of food groups. Maternal education was also significantly associated with DDS (p=0.021), reinforcing the argument that educated mothers are more likely to adopt improved feeding practices and make better dietary choices for their children (Olatona et al, 2017).  The negative association between household size and DDS (p=0.045) suggests that larger families may struggle to provide diverse diets for all children. This observation is consistent with studies indicating that resource constraints in larger households can lead to compromised dietary quality among under-five children (Otekunrin et al, 2023). 

Conclusion
This study has provided a comprehensive assessment of dietary diversity and nutritional status among under-five children in selected rural areas of Ado-Odo/Ota LGA, Ogun State. The findings reveal that a significant proportion of children had low dietary diversity, which was significantly associated with stunting, indicating long-term nutritional inadequacy. Socioeconomic factors, particularly household income and maternal education, were key determinants of dietary diversity, suggesting that interventions targeting these areas could improve child nutrition outcomes.
The high consumption of starchy foods with limited intake of animal-source proteins and dairy products highlights the need for improved food availability and accessibility. While wasting and underweight prevalence were relatively low, the presence of stunting indicates chronic nutritional deficiencies that need urgent attention. Addressing these issues through nutrition-sensitive policies, improved maternal education, and enhanced food security strategies will contribute to reducing malnutrition and promoting optimal child growth and development.

Recommendations
Based on the findings of this study, the following recommendations are proposed:
· Government agencies, NGOs, and community health workers should implement targeted nutrition education programs for mothers and caregivers to promote dietary diversity and optimal child feeding practices.
· Government and private sectors should support local agricultural production of diverse food items, particularly protein-rich foods, to improve household dietary diversity.
· The implementation of school-based feeding programs with a diverse range of food groups can help ensure improved dietary intake among children.
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