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DETERMINANTS OF HOUSEHOLD FOOD SECURITY STATUS AND WELLNESS SUSTAINABILITY IN IBADAN NORTH LOCAL GOVERNMENT AREA OF OYO STATE, NIGERIA



ABSTRACT Background
Food insecurity remains a major public health and socioeconomic challenge in Nigeria, particularly in urban households where unhealthy dietary patterns and increasing non- communicable diseases threaten long-term household wellness. Although several studies have examined household food security, limited attention has been given to wellness sustainability within food security categories.	Comment by lenovo.ym10389z@outlook.com: The research gap requires further clarification. Specifically, has this topic previously been investigated among urban households? In addition, have previous studies examined the relationship between household food security and whole food plant-based dietary patterns? Clarifying these aspects would help to better establish the novelty and significance of the study. 

Aim	Comment by lenovo.ym10389z@outlook.com: The study aim should be consistent with the reported results. 

This study examined to examine the relationship between household food security status and wellness sustainability among households in Ibadan North Local Government Area of Oyo State, Nigeria.

Methods	Comment by lenovo.ym10389z@outlook.com: Please briefly specify when the study was conducted, provide a more precise description of the study location, indicate the data collection period, explain the basis for sample size determination (including the sample size formula, if applicable), and state the statistical analyses used in the study. 

This was a cross-sectional survey design carried out using structured questionnaires. 257 households were selected through a multistage sampling procedure. Household food security status was assessed using the Household Food Insecurity Access Scale (HFIAS), while wellness sustainability was measured using dietary consumption patterns. This was based on the consumption proportion of whole food plant-based diets.

Results	Comment by lenovo.ym10389z@outlook.com: No statistical measures are reported in the results section. International journal abstracts typically include at least one measure of statistical association or significance, such as p-values, odds ratios (OR),  or 95% confidence intervals (95% CI), to support the reported findings. 

From findings, a considerable proportion (19.07%) of households experienced food insecurity without hunger, while only a small proportion were both food secure and wellness sustainable (10.51%). Factors like the income of each household, marital status, occupation, household size, and residential location significantly influenced food security outcomes. Household size and occupation significantly influenced wellness sustainability. Furthermore, age, income, marital status, and residential location influenced wellness sustainability across different food security categories.

Conclusion

Food access alone does not guarantee wellness sustainability. Many households with adequate food access still consumed unhealthy diets that may predispose them to non-communicable diseases. The findings emphasize the importance of integrating dietary quality and wellness sustainability into food security policies and interventions in Nigeria.
Keywords	Comment by lenovo.ym10389z@outlook.com: chek author guidelines. Max 5 keyword. Please ensure that the keywords are aligned with the variables investigated in the study. 

Food security; Wellness sustainability; Dietary patterns; Household nutrition; Urban households;
non-communicable diseases; Nigeria



1.1 Introduction	Comment by lenovo.ym10389z@outlook.com: The introduction contains repetitive discussions on urbanisation, dietary transition, and non-communicable diseases. The section would benefit from a more concise and focused presentation. 

Food security is still a major health problem and socioeconomic issue on the planet, especially in the developing countries, like Nigeria, where food price increases, inflation, unemployment and urban poverty continue to impact the wellbeing of household (Nisbet et al., 2022; Tyczewska et al., 2023). Households in many urban areas are now more reliant on food purchased, which exposes them to price volatility in the food system and economic instability. While food is available in urban areas, many homes face challenges related to the availability of sufficient, nutritious, and diverse diets for good health (Shembe et al., 2023). As a result, food security has gained momentum as a problem in urban Nigeria as a result of the fast urbanization, economic instability, and changing food consumption habits.

A person is considered to be food secure by having “Access at all times to enough food for an active, healthy life. Food security includes, at a minimum: (1) the ready availability of nutritionally adequate and safe foods, and (2) an assured ability to acquire acceptable foods in socially acceptable ways (e.g., without resorting to emergency food supplies, scavenging, stealing, or other coping strategies).” (Graves et al., 2021). It is widely acknowledged that food systems sustainability must entail long-term food and nutrition security in its availability, access, utilization, and stability dimensions for food systems to deliver food and nutrition security for present and future generations (Hamid et al., 2019).

The dietary consumption pattern of households has been drastically changed in Nigeria in the era of urbanization and modernization. Urban residents are more likely to have an unhealthy diet characterized by greater consumption of processed foods, processed sugars, unhealthy fats and processed meats and higher salt intake (Cena and Calder, 2020). Some households may be able to physically and economically access food, but the nutritional quality of their diets they eat may not be enough to achieve long-term health and wellness. As a result, unhealthy dietary habits have increasingly been linked to the rising occurrence of non-communicable disease (NCDs) like obesity, hypertension, diabetes mellitus and cardiovascular diseases (Senee et al., 2022; Hadavandsiri, 2023). Nigeria and other developing countries are facing problems because of the increasing role these diseases play in morbidity and mortality.

Food security at household level is frequently measured in terms of food availability, food accessibility and food affordability (Enilolobo et al., 2022). But, access to sufficient food is not always enough to ensure nutritional well-being and continued good health. Households which appear to be food secure may still be eating poor diets with low dietary diversity and a high intake of processed and refined foods (FAO and Bioversity International, 2010). This indicates that	Comment by lenovo.ym10389z@outlook.com: references are outdated 
quantity of food alone might not be enough to explain nutritional wellbeing in households. Thus, the quality and sustainability of households' diet consumption patterns are increasingly moving to the centre of attention.

Wellness sustainability is not just about food availability, but also whether household dietary patterns are conducive to long-term physical wellness and disease prevention (Cena and Calder,	Comment by lenovo.ym10389z@outlook.com: The concept of “wellness sustainability” requires clearer theoretical and operational definition. The authors should explain how this construct differs from dietary quality, nutritional wellbeing, or sustainable nutrition, and justify its measurement through whole food plant-based dietary consumption. 
2020). Fruits, vegetables, legumes, whole grains, roots and tubers, nuts and seeds are known to bring better nutrition outcomes and lower risk of diet-related diseases (Fresnais et al., 2024). Conversely, diets consisting of highly processed and refined foods can undermine household wellness in the context of good food access. The whole food plant-based dietary pattern has come to the forefront as a means to encourage healthier lives, prevent non-communicable diseases and enhance long-term health.

A major contributor to NCDs is modern dietary changes characterized by shifting consumption from diets rich in whole roots and tubers, fruits, legumes, vegetables and cereals to refined carbohydrates, added sugars, fats and animal-source foods (Hecht et al., 2019). Furthermore, preventing these diseases and their treatment requires the observance of proper diet (diet and lifestyle) and eating the best quality food (Rembialkowska, 2016). There is as yet no commonly agreed-upon definition of sustainable food consumption. Perhaps the most encompassing attempt is that introduced by the UK Sustainable Development Commission (2005; 2009), defining “sustainable food and drink” as that which is safe, healthy, and nutritious for consumers. Ene-Obong et al. (2017) indicated that nutritional decisions and food allocation in households have significant effect on the quality of nutrition and the nutritional outcomes. Likewise, Islam et al. (2023) reported that dietary diversity has a positive impact on micronutrient intake and on the chances of malnutrition.

A variety of socio-economic factors affect the sustainability of food security and dietary wellness in households (Eniloloba et al., 2022). The purchasing power and access to nutritious foods is significantly determined by household income. Education can also enhance nutritional awareness, food choices and food decision making in the household (Kenney et al., 2924(. Household size, household occupations, marital status and household living location could also affect dietary patterns and food access within households. Household income was reported to significantly affect the food consumption pattern and the nutritional wellbeing of the households in Nigeria by Aromolaran (2010). Drammeh et al. (2019) also found that food security of the household was significantly affected when the household size is increased as a result of increased dependency burden and food expenditure pressure.	Comment by lenovo.ym10389z@outlook.com: ?????	Comment by lenovo.ym10389z@outlook.com: references are outdated 

Urban households are more vulnerable to food insecurity than rural households, due to their heavy reliance on market purchased food and low reliance on subsistence food production. Thus, changes in food prices and household incomes can have large impacts on diet quality and nutritional outcomes (Scrinis et al., 2025). According to the Food and Agriculture Organisation (FAO, 2025; Okafor et al., 2025) food insecurity has been deteriorating in many urban settings as a result of inflation, unemployment and food costs. Although urban households are in closer
contact with food markets and distribution systems, they are still facing poor dietary quality and poor nutritional status (Rembialkowska, 2016).

Existing studies in Nigeria have tended to concentrate on the dimensions of food security (food access, food availability, food poverty and food security determinants) rather than on wellness sustainability and diet quality within different food security categories. Food secure households may be at risk of consuming unhealthy diets, leading to the risk of NCDs and adverse long -term health effects (Oakley et al., 2019; Alristina et al., 2025). In spite of the increasing prevalence of nutrition-related diseases in Nigeria, empirical research on household food security and sustainability of wellness is limited, especially in urban households. This establishes an important missing dimension on the understanding of the interaction between dietary consumption patterns and food security outcomes and their effects on the sustainability of household wellness.	Comment by lenovo.ym10389z@outlook.com: The research gap should be articulated more explicitly. The authors should clarify whether previous studies have examined the relationship between household food security and dietary wellness among urban households in Nigeria and explain how the present study advances existing knowledge. 

The general aim of this study was to investigate the correlation between the status of food security and sustainability of wellness among the households in Ibadan North Local Government Area (LGA) of Oyo State in Nigeria. The study specifically looked at the socioeconomic characteristics of the households, the food security status of the households, wellness sustainability patterns, and the factors associated with food security and wellness sustainability within the different food security categories.	Comment by lenovo.ym10389z@outlook.com: What is the novelty of this study?
What is the scientific contribution of this study?






2. Methodology

2.1 The Study Area	Comment by lenovo.ym10389z@outlook.com: The description of the study area is excessively detailed. Information such as geographical coordinates, administrative boundaries, and industrial characteristics could be condensed, while greater emphasis should be placed on demographic and socioeconomic characteristics relevant to household food security and dietary practices. 

The study was conducted in Ibadan North Local Government Area of Oyo State, Nigeria. The area is predominantly urban and characterized by mixed residential, commercial, and educational activities. Ibadan North consists of densely and sparsely populated communities with varying socioeconomic conditions that may influence household food security and dietary practices. The area was selected because of its urban population diversity and increasing concerns regarding food insecurity and changing dietary patterns.

The LGA falls between latitudes 7’23’00” and 7`27’30” North and longitudes     3`52’45” and	Comment by lenovo.ym10389z@outlook.com: For what?
3`56’00” East. The LGA is bounded by six LGAs: Ido, Ibadan South East and Ibadan South West in the West, Ibadan North East in the East, Ibadan Northwest in the south and Akinyele in the North, with the administrative headquarters at Agodi gate. Ibadan North covers an area of 145.58km, which is approximately 46.6% of Ibadan's total land area, making it the largest landmass. Ibadan North was estimated to have    306,795 inhabitants (Ayinnuola and Adekunle, 2008) but should be 432,900 by the population projection National Population Census (NPC, 2006). The local government comprises large and small industries (manufacturing and agro-allied industries), households, commercial centres, educational and religious services, and medical centres.	Comment by lenovo.ym10389z@outlook.com: More recent demographic statistics should be provided to reflect the current characteristics of the study area. 
























Figure 1: Map of Ibadan North Local Government Areas in Oyo State (Ann and Samuel, 2018)
2.2 Study Design and Data Collection	Comment by lenovo.ym10389z@outlook.com: Please specify the period during which data collection was conducted. 

A cross-sectional survey design was adopted. Primary data were collected using structured questionnaires administered to selected households. The instrument captured socio- demographic characteristics, household food consumption patterns, food security status, and indicators of wellness sustainability.

Household food security status was assessed using the Household Food Insecurity Access Scale (HFIAS) (Masa and Sharm, 2021), while wellness sustainability was determined based on dietary consumption patterns, particularly the proportion of whole food plant-based diet (WFPBD) and intake of energy-dense processed foods.



2.3 Sampling Techniques and Procedures	Comment by lenovo.ym10389z@outlook.com: The basis for determining the sample size is not reported. Please provide the sample size calculation procedure, including the formula, assumptions, confidence level, and margin of error used. 

A multistage sampling technique was adopted for the study. The first stage involved stratification of the residential areas of Ibadan North local government area into densely populated and sparsely populated areas. Five residential communities, namely Agbowo, Bodija, Agbodi, Sango and Mokola were selected for the study in the second stage on the basis of population distribution and residential characteristics. Simple random sampling procedures were followed in the final stage to select the households. Household heads or responsible household members were interviewed using structured questionnaires. 257 households were successfully surveyed and analysed.	Comment by lenovo.ym10389z@outlook.com: There appears to be inconsistency between the communities described in the text and those presented in Table 1. Please clarify the sampling locations. 

Table 1: Sampling Distribution by Selected Communities.

	Local Government Area
	Selected communities in each LGA
	Number   of   questionnaires administered

	Ibadan
North
	New Bodija (sparsely populated)
	50

	
	Agodi GRA (sparsely populated)
	50

	
	Sango/Mokola (densely populated)
	78

	
	Agbowo (densely populated)
	79

	
	Total
	257




2.4 Method of Data Collection

Primary data were used for the study. Structured questionnaires were administered to randomly selected households in the study area to obtain data. The questionnaire gathered data on socioeconomic factors, food security, dietary consumption patterns, sustainability indicators of good health, household income, household occupation, and reports of non-communicable diseases.	Comment by lenovo.ym10389z@outlook.com: Additional information regarding questionnaire development, pre-testing, validity, and reliability assessment should be provided. 	Comment by lenovo.ym10389z@outlook.com: The household selection procedure should be described in greater detail to ensure reproducibility of the sampling process. 

2.5 Measurement of Household Food Security

The Household Food Insecurity Access Scale (HFIAS) was used to assess the food security status of the households. The HFIAS classifies households by their responses to food access related conditions and experiences, and divides them into four categories: food secure, food insecure without hunger, food insecure with moderate hunger, and food insecure with severe hunger.	Comment by lenovo.ym10389z@outlook.com: Please provide additional details on the HFIAS instrument, including the number of items, recall period, scoring procedure, and classification criteria. 

2.6 Measurement of Wellness Sustainability

Household dietary consumption patterns were used to measure the sustainability of the wellness, as measured by the percentage of WFPBD (%) consumed among all household dietary intake. Healthy food groups included fruits, vegetables, legumes, whole grains and roots and tubers, nuts and seeds, and unhealthy food groups consisted of highly processed foods and sugars, processed oils and processed flour products, and processed meats.	Comment by lenovo.ym10389z@outlook.com: The calculation procedure for the proportion of whole food plant-based dietary intake should be explicitly described.

Does WFPBD adequately represent wellness sustainability?  

Households that consumed over 45% whole food plant-based diet intake were considered to have  wellness sustainability  and households  that consumed  45% or  less  in healthy  dietary consumption were considered not to have wellness sustainability. The classification was made based on the household food consumption patterns reported and dietary proportions derived from the survey responses.	Comment by lenovo.ym10389z@outlook.com: The rationale for using a 45% cut-off point to define wellness sustainability is unclear. The authors should provide scientific justification and supporting references for this classification. 

2.7 Analytical Techniques	Comment by lenovo.ym10389z@outlook.com: Please indicate the statistical software used for data analysis. 

The household socioeconomic characteristics, food security status and wellness sustainability patterns were described using descriptive statistics including frequencies, percentages, means, and standard deviations.

The dependent variable was multiple categories so a multinomial logistic regression model was performed. Additionally, binary logistic regression was conducted to identify factors associated with wellness sustainability of households. Marginal effects were calculated to describe the impact of explanatory variables on the likelihood of achieving outcomes related to household food security and/or household food and nutrition wellness sustainability.	Comment by lenovo.ym10389z@outlook.com: The dependent variable and reference category used in the multinomial logistic regression model should be clearly specified. 

The level of statistical significance should be stated. 	Comment by lenovo.ym10389z@outlook.com: Please explain the criteria used for selecting variables included in the regression models. 

2.8 Ethical consideration	Comment by lenovo.ym10389z@outlook.com: Please provide the name of the ethics review committee and the corresponding ethical approval number. 
Participation in the study was voluntary, and informed consent was obtained from all respondents before questionnaire administration. Respondents were assured of confidentiality and anonymity, and the information provided was used strictly for academic purposes only.



3. RESULTS	Comment by lenovo.ym10389z@outlook.com: The descriptive analysis would be strengthened by reporting statistical tests (e.g., Chi-square test) to determine whether differences across age categories are statistically significant. 

Please carefully verify all statistical interpretations, significance levels, percentages, and table references, as several inconsistencies were identified throughout the Results section. 

3.1.1 Sex of household head

Table 2 shows the distribution of the households by the sex of the heads and the number of households that are Food secure, Food insecure without hunger, Food secure with moderate hunger and Food insecure with severe hunger. The male-headed households are in the majority (72.76%) While the percentage of food-secure persons is almost the same among male and female-headed households (29.41 and 30%, respectively), more persons in female-headed households (54.29%) witnessed food insecurity without hunger than males (48.66%). However, the reverse was the case for food insecurity without hunger and severe hunger, where individuals belonging to male-headed households were more (14.44 vs 12.86% and 7.49 vs 2.86%, respectively). There's a larger pool of female-headed households in the food secure or food insecure without hunger category. This can be attributed to lower income levels. Female-headed households are commonly divorced, separated or divorced, all commonly vulnerable to poverty compared to male-headed households with dual income from head and spouses.	Comment by lenovo.ym10389z@outlook.com: The results section should present findings objectively without speculative explanations. Statements attributing food insecurity among female-headed households to lower income levels should be moved to the Discussion section and supported by empirical evidence. 

Table 2: Distribution of households by sex of household head.
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Source: Field survey, 2023.

3.1.2 Age of household head

Table 3 provides data on the household heads' mean age, which is reported as 49.15 years, and the standard deviation calculated is 12.24 years. This means the majority of household heads are closer to the age of 49. The largest age bracket are the 31-60 years category, with about 69.26%, while the least age bracket, with 11.67%, are those below 30 years. Among households with a household head aged less than 30, a large portion of 73.33% was recorded, which is higher than the two other brackets of “31-60” and “>60” at 48.88% and 40.82%, respectively. Many young
people are reported to be food insecure without hunger, while 0% are food insecure with severe hunger.

The Most food secure age bracket are the households with their head of household above 60, which is about 38.78%. This is in comparison to the “<30” and “31-60” age brackets at 16.67% and 29.21%  respectively.  The  description  provided  in Table  3 shows  that  although elderly individuals are the most food secure, they are also the most food insecure with severe hunger, which shows that they have the most diverse category. This more significant portion of older more than any other age bracket, are experiencing food insecurity with severe hunger at 8.16%, measured against the other age brackets of “<30” and “31-60” at 6.74% and 8.16%, respectively. Households with older heads are subjected to feeding more members than other households.	Comment by lenovo.ym10389z@outlook.com: The explanation regarding older household heads supporting more household members is not supported by the presented results. Such interpretations should either be supported by evidence or moved to the Discussion section. 
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head n=257
	


(%)
	


(%)
	

hunger (%)
	

hunger
	

(%)

	<30
	11.67
	16.67
	73.33
	10.00
	0.00
	

	31-60
	69.26
	29.21
	48.88
	15.17
	6.74
	

	>60
	19.07
	38.78
	40.82
	12.24
	8.16
	

	Total
	100
	
	
	
	
	

	Mean age =

Standard deviation =
	49.15175



12.24507
	
	
	
	
	


Source: Field survey, 2023.
3.1.3 Level of Education of household head	Comment by lenovo.ym10389z@outlook.com: Several sentences are overly long and difficult to follow. The section would benefit from clearer and more concise presentation of the findings. 

Table 4 shows the household distribution based on the head's educational level and corresponding food security status. The educational level of the household head is categorized into five groups: no formal education, primary school, secondary school, vocational/technical education, and tertiary education. The largest educational category was households with a head who attained tertiary education, with a share of 154 households (59.92%). Of these households,	Comment by lenovo.ym10389z@outlook.com: Please report statistical evidence to support whether food security status differs significantly across educational levels. Descriptive percentages alone do not demonstrate statistical association. 
52 (33.77%) were food secure, having the highest percentage of food secure households. In
comparison, household heads with no formal education enjoyed the least percentage of food security at 14.29%.

Although, formal education and vocational/technical education have the least frequency at
2.72% and 5.45% respectively. They have highest portion of food insecurity without hunger households was the household heads with no formal or vocational/technical education, equally at 57.14%. While households with the head having primary school as their highest level of education, (9.34%) of the total were the least food insecure without hunger group with 41.67%. Although household heads with no formal or vocational/technical education are the highest percentages in the food insecurity without hunger category, they are in contrast under the food insecurity  with  severe  hunger, where vocational/technical  education groups  have  the least percentage at 0.00 unlike the household with their head having no formal education possessing the highest of this food insecurity with severe hunger category at 14.29%.

The food insecurity with moderate hunger groups had tertiary educated heads of household at the least with about 11.69%, compared to the vocational/technical educated groups at 21.43% as the highest. At the same time, no formal, primary and secondary education were reported at
14.29%, 16.67 and 17.24% respectively.
Table 4: Distribution of households by the household head's education level
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Source: Field survey, 2023.

3.1.4 Marital status of household head	Comment by lenovo.ym10389z@outlook.com: The manuscript reports differences across marital status groups; however, no statistical evidence is provided to demonstrate whether these differences are significant. Consider including Chi-square test results. 

In the provided Table 5, we can observe the household distribution based on the household head's marital status and their corresponding food security status. Among the 257 households included in the study, the majority, 166 households (64.59%), were headed by individuals married in a monogamous relationship. Out of these households, 25.90% were food secure, while 52.41% experienced food insecurity without hunger, 16.87% experienced food insecurity with moderate food insecurity, and 4.82% experienced severe food insecurity. While married monogamous households may have the largest distribution, it is not significant compared to other categories of food security, where it is neither the least nor highest percentiles compared to the other categories. A smaller proportion of 29 households, 11.28%, had household heads in a polygamous marriage. Among these households, 8.28% were food secure, 7.93% experienced food insecurity, hunger, 10.34% experienced severe food insecurity, and one household 3.45% experienced moderate food insecurity. Married polygamous households are the least portioned of households under the food secure with moderate hunger.

There were 27 households, 10.51%, where the household head had never been married. Out of these households, 22.22% were food secure, 7.41% experienced moderate food insecurity, 3.70% experienced severe food insecurity, and 66.67% experienced food insecurity without hunger, while never-married households had the highest percentile under food insecurity with hunger against other groups. Only eight households, 3.11% had household heads who were divorced. Among these households, 12.50% were food secure, 50% experienced food insecurity without
hunger, 37.50% food insecurity with experienced moderate hunger, and none of them experienced food insecurity with severe hunger.  The minimum frequency was reported to be at
2.72% and were households with separated household heads. Out of these households, 71.43% were food secure, 14.29% experienced food insecurity without hunger, 14.29% experienced moderate food insecurity, and none of them experienced food insecurity with severe hunger.

Lastly, there were 20 households (7.78%) headed by widowed individuals. Of these households,
35% were food secure, 40% experienced food insecurity without hunger, 5% experienced moderate hunger, and 20% food insecurity with severe hunger.

Table 5: Distribution of households by the marital status of the household heads.

	Marital status of  household
	Frequency (%)
	Food
Secure
	Food without
	insecure hunger
	Food    insecure with  moderate
	Food with
	insecure severe

	head n=257
	
	(%)
	(%)
	
	hunger (%)
	hunge
	r (%)

	Married
Monogamous
	64.59
	25.90
	52.41
	
	16.87
	4.82
	

	Married
Polygamous
	11.28
	48.28
	37.93
	
	3.45
	10.34
	

	Never
Married
	10.51
	22.22
	66.67
	
	7.41
	3.70
	

	Divorced
	3.11
	12.50
	50.00
	
	37.50
	0.00
	

	Separated
	2.72
	71.43
	14.29
	
	14.29
	0.00
	

	Widowed
	7.78
	35.00
	40.00
	
	5.00
	20.00
	


Source: Field survey, 2023.

3.1.5 Household size	Comment by lenovo.ym10389z@outlook.com: The explanation relating household size to dependency burden is speculative and not directly measured in the study. Such interpretations should be discussed in the Discussion section rather than the Results section. 

The distribution of households by size and their corresponding food security statuses shows that of the 257 households surveyed, 60 households (23.35%) fall into the less than three household members category. Among these households, 7.00% are food secure, while 13.63% experience food insecurity without hunger, 1.56% face food insecurity with moderate hunger, and 1.17% face food insecurity with severe hunger. The largest group in the data  recorded with 170 households, accounting for 66.15% of household sizes ranging from 4 to 7 members. Within this group, 19.84% are food secure, 32.31% experience food insecurity without hunger, 9.73% face food insecurity without hunger, and 4.28% face food insecurity with severe hunger. Lastly, the smallest proportion of households at 10.51%, have household sizes greater than eight members. Within this group, 25.93% are food secure, 40.74% experience food insecurity without hunger,
25.93% face moderate food insecurity with moderate hunger, and 7.41% face severe food insecurity.

Interestingly, although households with 4-7 members have the largest distribution of the sample statistics, under the food secure category, it bears an equal percentile of 30% with households of
1-3 members. The highest percentage of houses that are food insecure without hunger are
households with sizes less than three at 58.33%. While in contrast, although having the least frequency, the household with more than 8 members experienced the highest records of food insecurity with moderate and severe hunger at 25% and 7.41%, respectively. As the household composition becomes dominated by children and the elderly (a high dependency ratio), the higher levels of food insecurity.

Table 6: Distribution of households by size.

	Household size

n=257
	Frequency
(%)
	Food
Secure
	Food without
	insecure hunger
	Food    insecure with  moderate
	Food with
	insecure severe

	
	
	(%)
	(%)
	
	hunger (%)
	hunge
	r (%)

	1-3
	23.35
	30.00
	58.33
	
	6.67
	5.00
	

	4-7
	66.15
	30.00
	48.82
	
	14.71
	6.47
	

	>8
	10.51
	25.93
	40.74
	
	25.93
	7.41
	

	Total
	100
	
	
	
	
	
	


Source: Field survey, 2023.

3.1.6 Location of Household

Table 7 presents the distribution of households based on location and their corresponding food security statuses. It is imperative to note that low-populated areas in this research are the combination of areas that are sparsely populated, such as Agodi and New Bodija in Ibadan North LGA, and High populated Area is the combination of dense areas in Ibadan North LGA, such as Agbowo and Mokola/Sango.

Among the 257 households, 58.75% (151) are in high-populated areas, while the remaining
41.25% (106) are in low-populated areas. For households in highly populated areas, 19.11% are food secure, indicating that 30 households out of the 151 can meet their nutritional needs without significant concerns. However, many households in this category experience varying degrees of food insecurity. Specifically, 54.30% face food insecurity without hunger, 18.54% face moderate food insecurity, and 7.28% experience severe food insecurity. While, 41.25% are households residing in low-populated areas. Within this category, 43.40% are food secure, indicating a more favourable situation than in highly populated areas. However, it is worth noting that food insecurity is still present, albeit to a lesser extent. Among these households, 44.34%
face food insecurity without hunger, 7.55% face moderate food insecurity, and 4.72% experience severe food insecurity. These findings underscore the association between location and food security, with households in Sparsely populated areas facing higher levels of food insecurity than those in densely populated areas.	Comment by lenovo.ym10389z@outlook.com: The interpretation appears inconsistent with the values reported in Table 7. Please verify the coding of residential location categories and revise the interpretation accordingly. 

Table 7: Distribution of households by location.

	Location

n=257
	Frequency
(%)
	Food
Secure
	Food without
	insecure hunger
	Food    insecure with  moderate
	Food with
	insecure severe

	
	
	(%)
	(%)
	
	hunger (%)
	hunge
	r (%)

	Sparsely populated area
	58.75
	19.87
	54.30
	
	18.54
	7.28
	

	Densely populated area
	41.25
	43.40
	44.34
	
	7.55
	4.72
	

	Total
	100
	
	
	
	
	
	


Source: Field survey, 2023.

3.1.7 Primary occupation of household head	Comment by lenovo.ym10389z@outlook.com: Please avoid drawing conclusions regarding the most food-secure occupational groups without statistical evidence. Formal statistical testing is needed to support such statements. 

The table presents each occupation category's frequency and percentage distribution and the corresponding number of households classified under each food security status. Among the households, 44 (17.12%) had household heads engaged in farming. Within this group, 38.64% were classified as food secure. Additionally, 45.45% of households experienced food insecurity without hunger, 13.64% faced moderate hunger, and 2.27% encountered severe hunger. The trading occupation was reported by 62 households (24.12%) of the 257 total. Among these trading households, 27.42% were food secure, 51.61% faced food insecurity without hunger,
12.90% experienced moderate hunger, and 8.06% encountered severe hunger. 65 households
(25.29%) had their household heads employed in public salary occupations. Of these public salary households, 36.92% were classified as food secure and food insecure without hunger, while
20.00% experienced moderate and 6.15% encountered severe hunger (6.15%). Within the private
salary occupation category, comprising 54 households (21.01%) of the 257 total, 20.37% were food secure, 61.11% faced food insecurity without hunger, 11.11% experienced moderate hunger, and 7.41% encountered severe hunger. The artisan/craft occupation was reported by 22 households, 8.56% of the total. Of these households, 22.73% were classified as food secure,
63.64% faced food insecurity without hunger, 9.09% experienced moderate hunger, and 4.55%
encountered severe hunger. The most secure groups were those of farming occupation, excluding “others” with private salary occupation at the least food secure group. The highest food insecure with severe hunger are households with the head in the trading occupation.

Table 8: Distribution of households by Primary occupation.

	Occupation household
	of
	Frequency
(%)
	Food
Secure
	Food without
	insecure hunger
	Food    insecure with  moderate
	Food with
	insecure severe

	head n=257
	
	
	(%)
	(%)
	
	hunger (%)
	hunge
	r (%)

	Farming
	
	17.12
	38.64
	45.45
	
	13.64
	2.27
	

	Trading
	
	24.12
	27.42
	51.61
	
	12.90
	8.06
	

	Public Salary
	
	25.29
	36.92
	36.92
	
	20.00
	6.15
	

	Private Salary
	
	21.01
	20.37
	61.11
	
	11.11
	7.41
	

	Artisan/craft
	
	8.56
	22.73
	63.64
	
	9.09
	4.55
	

	Others
	
	3.89
	20.00
	60.00
	
	10.00
	10.00
	

	Total
	
	100
	
	
	
	
	
	


Source: Field survey, 2023.

3.1.8 Monthly income of the household head.	Comment by lenovo.ym10389z@outlook.com: The income-related findings could be presented more concisely by highlighting the overall trend that food security improves with increasing household income. 

Table 9 provides insights into the food security status of households based on different income brackets. The table reveals that out of the total 257 households surveyed, 38.13% have a monthly income of less than ₦100,000. Among those households earning less than ₦100,000, 19.39% were food secure, the least under the food secure category. This category also has the highest percentile of food insecurity with severe hunger at 14.29%. While 47.96% experience food insecurity without hunger, and 18.37% face moderate hunger. These numbers highlight the significant food insecurity challenges low-income households face in the surveyed area.

Moving to the next income bracket of ₦100,001-200,000, comprising 76 households (29.57%) of the total, the proportion of food-secure households slightly increases to 26.32%. Nevertheless, many households in this category still experience food insecurity without hunger affects 59.21%,
13.16% face moderate hunger. Surprisingly, only one household at 1.32% experiences severe
hunger, indicating comparatively better food security within this income range. The income bracket of ₦200,001-₦500,000 represents 62 households (24.12%) of the total. Within this category, 23 households (37.10%) werefood secure, indicating a relatively higher level of food security than the previous income brackets. Food insecurity without hunger 53.23%, and only
9.68% face food insecurity with moderate hunger. Encouragingly, no households in this income
range experience severe hunger, suggesting a more stable food security situation.

Further,  the  table  examines  households  with  monthly  incomes  ranging  from  ₦500,001  to
₦1,000,000, which account for 18 households (7.00%) of the 257. Among these households,
66.67% werefood secure, indicating a relatively the highest level of food security. Only a small proportion of households in this income category experience food insecurity without hunger (16.67%), moderate hunger (11.11%), or severe hunger (5.56%). These findings suggest that
higher income levels contribute to improved food security outcomes. Finally, the income bracket of  >₦1,000,000  includes  only  3 households  (1.17%)  of  the  total. 66.67% werefood secure, demonstrating a strong correlation between higher income and food security. The remaining household experiences food insecurity  without hunger (33.33%), but no households in this income range face moderate or severe hunger. The table reveals a concerning prevalence of food insecurity among households with lower incomes, while higher-income households tend to have better food security outcomes. These findings underscore the importance of addressing income disparities and implementing effective interventions to alleviate food insecurity among vulnerable households.

Table 9: Distribution of households by monthly income.

	Monthly income of       household
	Frequency
(%)
	Food
Secure
	Food   insecure without
	Food  insecure with
	Food  insecure with      severe

	head (₦) n=257
	
	(%)
	hunger (%)
	moderate
hunger (%)
	hunger (%)

	<100,000
	38.13
	19.39
	47.96
	18.37
	14.29

	100,001-200,000
	29.57
	26.32
	59.21
	13.16
	1.32

	200,001-500,000
	24.12
	37.10
	53.23
	9.68
	0.00

	500,001-
	7.00
	66.67
	16.67
	11.11
	5.56

	1,000,000
	
	
	
	
	

	>1,000,000
	1.17
	66.67
	33.33
	0.00
	0.00

	Total =
	100
	
	
	
	

	Mean
	
	
	
	
	

	Standard=
	230402.7
	
	
	
	

	Deviation =
	268597.8
	
	
	
	


Source: Field survey, 2023.

3.1.9 Reported cases of NCDs	Comment by lenovo.ym10389z@outlook.com: The statement linking NCD prevalence to unhealthy eating habits is not directly supported by the data presented. Such causal interpretations should be avoided or discussed cautiously. 

Table 10 presents the distribution of reported cases of non-communicable diseases (NCDs) For households with cases less than 2 reported cases of NCDs, 199 (77.43%) reported having fewer than two NCDs. Among these, 29.65% of food-secure households, 51.26% of food-insecure households without hunger, 12.06% of food-insecure households with moderate hunger, and
7.04% of food-insecure households with severe hunger reported less than two cases of NCDs.
This suggests that many of the surveyed population had a relatively lower NCDs prevalence. For cases with 2-3 reported cases of NCDs per household, 42 (16.34%) households reported having
3-4 cases of NCDs. Among these households, 26.19% of food-secure households, 45.24% of food- insecure households without hunger, 23.81% of food-insecure households with moderate hunger, and 4.76% of food-insecure households with severe hunger fell into this category. A total of 14 (5.45%) households reported having 5-6 cases of NCDs. Within this category, 35.71% of food-secure households, 50.0% of food-insecure households without hunger, 14.29% of food- insecure households with moderate hunger, and none of the food-insecure households with severe hunger reported having 5-6 cases of NCDs. Only 2 (0.78%) households reported having more than seven cases of NCDs. Food-secure and food-insecure households without hunger reported having an equal percentage of cases. In contrast, no cases were reported in the food- insecure households with moderate or severe hunger categories. It demonstrated a high prevalence of unhealthy eating habits and lifestyles and a high prevalence of reported illnesses due to the type of consumption patterns adopted among various households.

The findings suggest that the prevalence of reported NCDs cases varies across food security categories, with a higher percentage of reported cases observed in food-insecure households. This information is valuable for understanding the relationship between food security and NCDs and can inform interventions and policies aimed at addressing the health challenges faced by different food-insecure populations.

Table 10: Distribution of reported cases of non-communicable diseases per household.

	Reported cases of
	Frequency
	Food
	Food
	insecure
	Food     insecure
	Food
	insecure

	NCDs n=257
	(%)
	Secure

(%)
	without
(%)
	hunger
	with   moderate
hunger (%)
	with
hunge
	severe
r (%)

	<2      Cases      per
	77.43
	29.65
	51.26
	
	12.06
	7.04
	


household

3-4     Cases     per
household

16.34                  26.19           45.24                         23.81                       4.76

5-6     Cases     per
household

5.45                    35.71           50.0                           14.29                       0.00

>7      Cases      per
household

0.78                    50.00           50.00                         0.00                          0.00

Total                            257

Source: Field survey, 2023.






3.2. Factors Influencing the Food Security Status of a Household.
The multinomial logit regression analysis in Table 12 shows the factors influencing a household’s food security status attained by the Household Food Insecurity Access Scale (HFIAS) grouped into four categories: Food secure, Food insecure without hunger, Food insecure with moderate hunger and Food insecure with severe hunger (base outcome). The multinomial logit regression model is significant at 1% and has a Pseudo R-squared 0.1044, showing that the independent variable in this model explains 10.44% of the dependent viable.	Comment by lenovo.ym10389z@outlook.com: There appears to be an error in the interpretation of statistical significance. A p-value of 0.063 indicates significance at the 10% level rather than the 5% level. Please revise accordingly.

Table 12 shows the relationship between researched variables and food security categories. Marital status has a significance level at (P<0.063), indicating a statistical significance at 5%, a marginal effect of 0.105, which means the marital status of the head of household increases the probability of a household being food secure by 10.5%, with a standard error of 0.056. This suggests that being married is positively associated with higher levels of food security among the food-secure group. Fully food-secured households are often associated with the head of the household being married (Hanson, Sobal, and Frongillo, 2007).	Comment by lenovo.ym10389z@outlook.com: The interpretation of marginal effects should be clarified. Please specify the coding and reference categories of explanatory variables to facilitate interpretation of the reported effects. 

Household size influences food-insecure households with moderate hunger, bearing a significance of (p< 0.038), indicating a statistical significance at 5%. The marginal effect of 0.017 means that the size of a household increases the probability of the house being food insecure with moderate hunger by 1.7%. There is a 1.7% likelihood of being Food insecure with moderate hunger when they have increased household size. Households with five-plus members have significantly higher odds of food insecurity than one or two-person households

The location of a household, with a significance level of (p>0.018) indicates a statistical significance at 5%. This negative marginal effect of -0.056 means that a household's location decreases the probability of being food secure by 5.6%. This indicates that households in sparsely populated areas have a reduced chance of being food secure. For the food insecure category with moderate hunger, a significance level of (p< 0.050) indicates statistical significance at 5% and a marginal effect of 0.042, meaning that the location of a house increases the probability of the household being food insecure with moderate hunger by 4.2%. This suggests that households are more likely to be moderately food secure depending on their location.

As for the primary occupation, the significance level of (p<0.041) indicates statistical significance at 5%. The marginal effect of -0.043, means that the primary occupation of a household head decreases  the  probability  of  the  household being  food secure  by  4.3%.  This  suggests  that households with farming as the primary occupation of the head of head household are less likely to be food secure. For the food insecure category without hunger, the significance level of 0.076 indicates statistical significance at 10%, and a marginal effect of 0.041 means that the primary occupation of the household head increases the probability of the household being food insecure without hunger. Households with farming as the primary occupation of the household head are more likely to be food insecure without hunger.
Table 11: Multinomial Logit Regression Showing the Factors influencing household food security status.	Comment by lenovo.ym10389z@outlook.com: The regression table should clearly indicate the reference category and, where possible, include confidence intervals to improve interpretability. 

	
Variables                                                 Food         secur
(dy/dx)
	Food
e   without
(dy/dx)
	Insecure hunger
	Food Insecure with Moderate hunger (dy/dx)

	Sex of Household head
	0.013
	0.050
	

	0.008

	


	(0.062)
	(0.073)
	


	(0.050)

	Age of Household head
	0.004
	-0.005
	

	-0.002

	


	(0.016)
	(0.017)
	


	(0.011)

	Level  of  education  of  Household
	0.0312
	-0.010
	

	-0.007

	head
	(0.0244)
	(0.027)
	


	(0.018)

	Marital status of Household head
	0.105**
	-0.088
	

	-0.078

	


	(0.056)
	(0.068)
	


	(0.050)

	Household size
	-0.006
	-0.008
	

	0 .017**

	


	(0.131)
	(0.014)
	


	(0.008)

	Location of Household
	-0.056**
	0.026
	

	0.042**

	


	(0.024)
	(0.029)
	


	(0.021)

	Primary     of     Household     head
	-0.043**
	0.041*
	
	(-0.002)

	Occupation                                             (0.021)                      (0.023)                      0.016

	

	

	

	


	Income of Household head
	4.12e-07***
	5.75e-08
	-5.66e-08

	


	(1.18e-07)
	(1.84e-07)
	(1.28e-07)

	No of Observations
	257
	

	


	Pseudo R-squared
	0.1044
	

	


	LR Chi-squared (11)
	0.0001
	

	


	Log-likelihood
	265.70901
	
	


Note: ***, ** and  *denote significance at the 0.01, 0.05 and 0.10 levels, respectively.

Standard Error in parenthesis. Source: Field survey, 2023.
3.3 Factors Influencing the Wellness Sustainability of Households.

Table 12 shows the results of a logistic regression analysis. The logistic regression model is statistically significant, as indicated by the LR chi-square test with a value of 60.99 and a p-value of 0.0000. The logit regression Model in Table 14 is significant at 1% and has a Pseudo R-squared	Comment by lenovo.ym10389z@outlook.com: There is an inconsistency between the reported Pseudo R-squared value in the text and the value presented in Table 12. Please verify and correct the discrepancy. 
0.1869, showing that the independent variable in this model explains 18.69% of the dependent
viable.

The logistic regression analysis investigates the factors influencing the dietary wellness sustainability of households. Here, we consider the consumption patterns of households with healthy  food  exceeding  45% of  their  complete  diet.  This  considers  eating  foods  closest  to wholeness, and this means that the food classified as healthy are whole food plant-based diets that consist of vegetables, fruits, whole grains, legumes, seeds, and nuts. In contrast, unhealthy foods like added sugars, white flour, processed oils, and processed foods are considered refined (Kubala, 2023). The factors considered here highlight significance when the consumption of WFPBD is above 45% of total consumption. The aim is to identify significant predictors influencing Dietary Wellness Sustainability.	Comment by lenovo.ym10389z@outlook.com: The rationale for selecting the 45% WFPBD threshold remains unclear. A scientific justification and supporting references should be provided. 

Household size bears a significance of (p<0.015), indicating a statistical significance at 5%. The marginal effect of -0.152 means that the size of a household decreases the probability of the household’s wellness sustainability by 15.2%. This indicates that households with larger sizes are more likely to be devoid of of wellness sustainability. The primary occupation of the household head is significant at (p<0.009), indicating a statistical significance of 1%. The marginal effect of -
0.055 means that a household head's primary occupation decreases the household's probability of attaining wellness sustainability by 5.5%. This suggests that households with non-farming as the primary occupation of the head of head household are less likely to attain wellness sustainability.  Full-time  working  mothers  reported spending  less  time  in meal  preparation, preparing fewer family meals, and consuming fewer fruits and vegetables. When work-life stress was higher, the outcome was a less healthful food environment, exemplified by even fewer family meals and more frequent fast foods and sugar-sweetened beverages.

In contrast, variables such as sex, age, education, size, location, income, and the number of reported cases of non-communicable diseases do not exhibit statistically significant associations with wellness sustainability at an above 45% healthy consumption. This implies that these factors may not substantially impact achieving dietary wellness sustainability above 45% in the context of  a  whole-food,  plant-based  diet.  It is  worth noting  that  the  concept of  dietary  wellness sustainability may be a unique study area with limited previous research directly examining this specific measure.

Table 12: Logistic regression analysis of Factors influencing wellness sustainability of households.

Variables                                                      Dy/dx               Std. Err.             Z                 P

	Sex of household head
	-0.031
	0.069
	-0.44
	0.658

	Age of household head
	-0.001
	0.003
	-0.19
	0.851

	Level   of   education   of   household head
	-0.065
	0.190
	-0.34
	0.733

	Marital status of household head
	0.087
	0.063
	1.38
	0.169

	Household size
	-0.152
	0.063
	-2.42
	0.015**

	Location of household
	-0.008
	0.027
	-0.30
	0.767

	Primary  Occupation  of  household head
	-0.055
	0.021
	-2.60
	0.009***

	Income of household head
	5.02e-09
	1.15e-07
	0.04
	0.965

	Reported cases of NCDs
	0.015
	0.018
	0.81
	0.420

	No of Observations
	257
	

	Pseudo R-squared
	0.0532
	

	LR Chi-squared (11)
	17.36
	

	Prob < Chi-squared
	0.0434
	

	Log-likelihood
	-154.43959
	


Note: ***, ** and *denote significance at the 0.01, 0.05 and 0.10 levels, respectively.

Source: Field survey, 2023.



3.4 Household Wellness Sustainability By Food Security Categories

3.4.1 Distribution of Household's Wellness Sustainability by food security category.

Table 13 illustrates that 33.07% of all households surveyed had dietary wellness sustainability. This diet is measured in alignment above 45% consumption of a healthy diet based on whole food plant-based diets. These diets emphasize consuming whole, unrefined plant foods such as fruits, vegetables, whole grains, legumes, roots and tubers, nuts, and seeds. Among these households,
31.76% are food secure, 42.35% experience food insecurity without hunger, 18.82 experience
moderate hunger, and 7.06% experience severe hunger.

Conversely, more households consume an unwholesome or unsustainable diet characterized by consuming highly processed or refined foods and drinks containing high amounts of fat, salt, and sugars. These diets tend towards a prospect of illness, as NCDs are commonly associated with
poor dietary practices. 66.93 % of the total households consumed an unwholesome diet at
=/<45% of WFPBD. This means that approximately 7 in 10 households eat diets that have greater than 55% of their portion high in salt, sugar, fat, processed oils or processed meats this poises these households towards wellness unsustainability. Within this group, 30.84% are food secure,
48.13% experience food insecurity without hunger, 15.42% experience food insecurity with
moderate hunger, and 5.61% experience food insecurity with severe hunger.

It is imperative to state that a larger portion of sustainable households are in the food secure category at 31.76%, compared to households with unsustainable diets at 28.49%. A larger share of those who live unsustainable diets are in the food insure without huger category at 54.07% compared to 42.35%. A diet that is predominantly plant-based and low in salt, saturated fats and added sugars is recommended as part of a healthy lifestyle.

Table 13: Distribution of households by wellness sustainability

Wellness    sustainability of a household

Frequency
(%)
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Food  insecure with moderate
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Source: Field survey, 2023.



Table 16 presents the distribution of the food security-wellness nexus among a sample of 257 households, categorized into eight groups: food secure with and without wellness, food insecure without hunger with and without wellness sustainability, food insecure with moderate hunger with and without wellness sustainability, and food insecure with severe hunger with and without wellness sustainability.

Food Secure with Wellness Sustainability at 10.51%, these households have consistent access to nutrition and health, which promotes overall well-being. This is an ideal category. However, this is representative of only one-tenth of the total sample.   Food Insecure Without Hunger with Wellness Sustainability 14.01%, these households may not face hunger, but they encounter challenges in accessing a consistently nutritious and diverse diet despite the presence of wellness programs.  Food  Insecure  with Moderate Hunger With Wellness Sustainability  6.23%,  these household experience food insecurity with moderate levels of hunger, while also having access to wellness sustainability initiatives. These households face more pronounced food insecurity,
including occasional experiences of moderate hunger, despite the presence of wellness programs. Food Insecure with Severe Hunger With Wellness, 2.33% of household experience severe food insecurity and severe hunger while still having access to wellness sustainability initiatives. These households face the most severe challenges in food, even with the presence of wellness sustainability. This is the least represented of all eight groups.

Food Secure Without Wellness Sustainability, 19.07% of these households do not have access to wellness  sustainability.  These  households  have consistent  access  to food but  lack  wellness sustainability. These households tend to consume more refined sugars, processed meals, and high salt and fat diets, which predisposes the household to illnesses commonly NCDs related. This is the second largest category. Where one in every five families sampled were categorized in this group. Food Insecure Without Hunger Without Wellness Sustainability, 36.19% of these households face challenges accessing food and well-being concerns. This is the largest category where two of every five households sampled were categorized under.   Food Insecure With Moderate Hunger Without Wellness Sustainability 7.78% of households face more pronounced food insecurity, including occasional experiences of moderate hunger, and do not have wellness sustainability. This household barely eats and has a greater risk of illnesses in their later years. Food Insecure with Severe Hunger Without Wellness Sustainability 3.89%, these households face the most severe challenges in accessing food and wellness sustainability. This group suffers the most, as they lack both food and wellness.

In conclusion, these findings indicate the importance of wellness sustainability in promoting food security. The data suggests that households with wellness sustainability exhibit lower rates of food insecurity, emphasizing the positive impact of such interventions in ensuring consistent access to proper and wholesome food. This highlights the significance of holistic approaches that address both hunger and broader dimensions of food security and well-being.

Table 14: Distribution of household by food security-wellness nexus

	n=257
	Food Secure

(%)
	Food insecure without hunger (%)
	Food insecure with moderate hunger (%)
	Food insecure with severe hunger (%)

	With           Wellness sustainability
	10.51
	14.01
	6.23
	2.33

	Without     Wellness sustainability
	19.07
	36.19
	7.78
	3.89


Source: Field survey, 2023.



3.4.2 Factors Influencing Household Wellness Sustainability By Food Security Categories	Comment by lenovo.ym10389z@outlook.com: The analytical rationale for conducting separate logistic regression models across food security categories should be clearly explained in the Methods section. 
Table 15 shows the results of a series of logistic regressions of the factors influencing a household to attain wellness sustainability by food security status.

For food Secure with wellness sustainability: Age of the Household head is significant at 10%. The marginal effect of -0.003 means for every unit increase in the age of the household head, the probability of being food secure with wellness sustainability decreases by 0.3%. This suggests that older household heads are more likely to experience food insecurity. Location of Household is significant at 1%. The marginal effect of 0.108 means that a household's location increases the probability of the  household being food secure  with wellness sustainability  by 10.8%.  This suggests that the locality of a household influences the household’s wellness sustainability towards being food secure.

Food Insecure without Hunger with wellness sustainability: The marital status of the Household head is significant at 10%. The marginal effect of 0.088 means the household head's marital status increases the probability of attaining wellness sustainability in the food insecure without hunger category by 8.8%. Being married is associated with being food insecure without hunger with wellness sustainability. The primary occupation of the household head is significant at 10%. The marginal effect of -0.157 means that the primary occupation of the household head decreases the probability of the household attaining wellness sustainability in the food insecure without hunger category by 15.7%.  This suggests that having a farming occupation decreases your probability of being food insecure with wellness sustainability.

Food Insecure with Moderate Hunger: Location of Households is significant at 5%. The marginal effect of -0.124 means that the location of a household decreases the probability of the household attaining wellness sustainability in the food insecure with moderate hunger category by 12.4%. Living in a sparsely populated area decreases a household's likelihood of being food insecure, with moderate hunger, while attaining wellness sustainability.

Food Insecure with Severe Hunger: Age of the Household head is significant at 1%. The marginal effect of -0.003 means that for every unit increase in the age of the household head, the probability of the household attaining wellness sustainability in the food insecure with severe hunger category decreases by 0.3%. This suggests that older household heads are less likely to experience food insecurity with severe hunger while attaining wellness sustainability. The monthly income of the Household head is significant at 5%. The marginal effect of 7.67e-07 means that the unit increase per naira in the monthly income of the household head increases the probability of the household attaining wellness sustainability in the food insecure with severe hunger category by 0.000077%
Table 15: Showing the Factors influencing households to attain wellness sustainability by food security status.
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Marital status of Household   -0.008
head                                                (0.041)
	


	


	



	
	0.088*
	0.058
	-0.018

	
	(0.051)
	(0.040)
	(0.017)

	Household size
	

	-0.009
	0.003
	-0.002
	0.005

	


	


	(0.007)
	(0.011)
	(0.005)
	(0.005)

	Location of Household
	

	0.108***
	0.050
	-0.124**
	-0.001

	


	


	(0.042)
	(0.045)
	(0.062)
	(0.019)

	Primary  of  Household
	head
	

	-0.157*
	0.025
	-0.005

	Occupation
	


	0.033 (0.048)
	
(0.087)
	
(0.035)
	
(0.006)

	Monthly          income
	of
	-1.69e-08
	2.36e-08
	2.32e-08
	7.67e-07**

	Household head
	

	(5.56e-08)
	(9.37e-08)
	(9.00e-08)
	(3.07e-07)

	No of Observations
	

	257
	257
	257
	257

	Pseudo R-squared
	

	0.1211
	0.0560
	0.1279
	0.4950

	P-value
	

	0.0074
	0.0167
	0.050
	0.0004

	LR chi2(8)
	
	20.92
	11.66
	15.32
	28.19

	Log-likelihood
	
	-75.909148
	-98.281928
	-52.253397
	-14.377851


Note: ***, ** and  *denote significance at the 0.01, 0.05 and 0.10 levels, respectively.

Source: Field survey, 2023


3.2.1 Factors Influencing Households to be Devoid of Wellness Sustainability by Food Security
Status.

Table 16 shows the results of a series of logistic regressions of the factors influencing a household to be without wellness sustainability by food security status.

Food Secure: Household size is significant at 10%. The marginal effect of 0.024 means that the household size increases the probability of a household being devoid of wellness sustainability under the food secure category by 2.4%. This suggests that larger households are more likely to be food secure without wellness sustainability. The primary occupation of the household head is significant at 5%. The marginal effect of 0.106 means that the primary occupation of the household head increases the probability of the household being devoid of of wellness sustainability in the food secure category by 10.6%. This suggests that having a farming occupation  increases  the  probability  of  a  household being  food insecure  without  wellness sustainability. The monthly income of the household head is significant at 1%. The marginal effect of -2.47e-07 means that the monthly income of the household head decreases the probability of the household being devoid of of wellness sustainability in the food secure category by 7.67e-07. This suggests that a decrease in monthly income influences a household to be food secure without wellness sustainability. Food Insecure without Hunger: Location of Household is significant at 10%. The marginal effect of -0.119 means that the location of a household decreases the probability of the household being devoid of of wellness sustainability in the food insecure without hunger category by 11.9%. Living in a sparsely populated area decreases a household's likelihood of being food insecure, without hunger, while devoiding the wellness sustainability of the household.

Food Insecure with Moderate Hunger: Household size is significant at 5%. The marginal effect of
-0.012 means that the household size decreases the probability of a household being devoid of wellness sustainability under the food insecure with moderate hunger category by 1.2%. This suggests that smaller households are more likely to be food insecure with moderate hunger without wellness sustainability. Food Insecure with Severe Hunger: The monthly income of the household head is significant at 1%. The marginal effect of 1.17e-06 means that the monthly income of the household head increases the probability of the household being devoid of of wellness sustainability in the food insecure with severe hunger category. This suggests that an increase in monthly income influences a household to be food insecure with severe hunger while being devoid of by wellness sustainability.

Table 16: Logit Regression Showing the Factors influencing households to be devoid of wellness sustainability by food security status.

	Variables
	Food    secure
(dy/dx)
	Food Insecure without hunger (dy/dx)
	Food Insecure with Moderate hunger (dy/dx)
	Food Insecure with Severe hunger (dy/dx)

	Sex of Household head
	
	-0.055 (0.052)
	0.018
	-0.005
	0.050

	
	
	
	(0.069)
	(0.039)
	(0.039)

	Age of Household head
	

	-0.003
	0.002
	0.000
	0.001

	
	
	(0.002)
	
	
	

	

	

	

	(0.003)
	(.002)
	(0.001)

	Level     of     education
	of
	-0.020
	0.0136
	-0.011
	0.004

	Household head                          (0.022)                 (0.026)                    (0.015)                    (0.010)

	

	

	

	

	


	Marital status of Household
	-0.079
	0.018
	0.030
	-0.020

	head
	(0.049)
	(0.065)
	(0.038)
	(0.024)

	Household size
	0.024*
	0.012
	-0.012**
	-0.001

	


	(0.013)
	(0.014)
	(0.005)
	(0.006)

	Location of Household
	0.073
	-0.119*
	-0.019
	0.005

	


	(0.049)
	(0.063)
	(0.036)
	(0.026)

	Primary of Household head
	0.106**
	0.040
	-0.047
	0.006

	Occupation
	(0.055)
	
	
	

	

	

	(0.077)
	(0.053)
	(0.007)

	Monthly         income         of
	-2.47e-07***
	1.19e-07
	6.89e-08
	1.17e-06***

	Household head
	(8.76e-08)
	(1.39e-07)
	(9.30e-08)
	(4.39e-07)

	No of Observations
	257
	257
	257
	257

	Pseudo R-squared
	0.1046
	0.0313
	0.0569
	0.3317

	P value
	0.0010
	0.2306
	0.0434
	0.0005

	LR chi2(8)
	26.19
	10.52
	7.99
	28.04

	Log-likelihood
	-112.11038
	-162.94462
	-66.271974
	-28.247523


Note: ***, ** and  *denote significance at the 0.01, 0.05 and 0.10 levels, respectively. Standard
Error in parenthesis. Source: Field survey, 2023.



4.1. Discussion
The study investigated the association between the Households' food security status and sustainability of wellness for HHs in Ibadan North Local Government Area (LGA). The results indicated that food insecurity and dietary inappropriateness are still important issues for urban households,  notwithstanding  the  availability  of food in urban communities.  The  study  also revealed that the socioeconomic variables, household dietary practices, and living conditions have significant effects on food security and wellness sustainability of the households.	Comment by lenovo.ym10389z@outlook.com: The opening paragraph largely restates the study findings. The Discussion should begin by highlighting the most important findings and explaining their implications in relation to existing literature and theory. 

The study found that male headed households were the majority of the sampled households and had a relatively high level of food insecurity relative to female headed households. The result could relate to the high income and household commitment often placed on male household heads in urban Nigeria. Despite resource constraints, female-headed households can exemplify good household rationing and budgeting practices. This result corroborates that of Ene-Obong et al (2017) who however found that women are better than men in nutrition and food management  in  the  household.  The  result,  however,  stands  in contrast  with the  result  of Ashagidigbi et al. (2022) who reported that the female headed households experienced higher food insecurity because of their limited economic opportunities and productive resources.	Comment by lenovo.ym10389z@outlook.com: The explanation regarding income burden and household commitments among male household heads is speculative and not directly supported by the study data. Interpretations should be more cautiously framed. 

Household heads' age also affected food security outcomes. The older age group of household heads showed higher food security status as well as lower food security status. This pattern might indicate disparities in the lives of older people, with some having a more favorable retirement outcome due to past savings, pensions, or family support, whereas others may have negative retirement outcomes in terms of income reduction and economic vulnerability. Adetunji and Gumede (2024) also reported similar results in the case of older household heads in urban Nigeria who might be more vulnerable economically upon retirement. The severe hunger situation seemed to be worse in the households headed by the younger adults, possibly due to their greater economic participation and ability to adjust to economic shifts.

Household food security status was positively related with educational attainment. Households where the head had a tertiary education level had in general higher levels of food security and lower severe hunger rates than households with lower education level. Education can offer better job prospects, income opportunities, financial skills and knowledge, and awareness of nutrition, all of which contribute to better access to nutritious foods and food choices within the household. The result corroborates previous research showing that higher levels of education are associated with better nutrition and food security results.

There was a strong association between household size and food insecurity. Household size was associated with moderate and severe food insecurity, as larger households faced more pressure on their household income and food resources. Household food demand, dependency burden and expenditure pressures can also increase with the size of the household, which can lead to lower food adequacy and dietary quality. The result is in line with the results of Drammeh et al. (2019) who found that there is a negative relationship between household size and household food security; and a negative relationship between dependency ratios and household food	Comment by lenovo.ym10389z@outlook.com: The discussion largely repeats the results. Greater emphasis should be placed on explaining the mechanisms underlying the observed relationship between household size and food insecurity. 
security. Households with larger size might thus be at higher risk of experiencing reduced food diversity and nutritional adequacy at times of economic stress.

Household food security outcomes were highly affected by residential location. The food security conditions were worse for those living in rural areas that are less densely populated than those in urban areas. This could be linked to limited food markets and transportation systems, limited health care facilities and limited employment in less developed residential areas. City areas can offer more economic and better food distribution resources which can benefit household food access and food quality.

The property status and household income were significant factors in determining food security status. The food security results were significantly better for households whose household members had higher monthly incomes. Income directly affects a household's purchasing power and household resources to access sufficient and nutritious foods. Likewise, food security was better for households headed by people working in stable salaried jobs than for those who worked as artisans or in low-paying jobs. This is consistent with the results of Roberts et al. (2019) which revealed that the strongest predictor of urban food security in Nigeria was household income. This finding underscores the need to improve economic empowerment and livelihoods to alleviate household food insecurity.

The research also found a large number of households had food insecurity, but not hunger. Therefore, while many households are physically able to access food, the types, quantities and variety of foods consumed could be inadequate for optimal nutritional wellbeing. Moderate and severe hunger was also present in some households, indicating an increasing food insecurity risk among the urban population. The same results were obtained by the Food and Agriculture Organization (FAO, 2025) in its finding of food insecurity in urban areas of the developing world which increased as a result of inflation, unemployment and rising food prices.	Comment by lenovo.ym10389z@outlook.com: The authors should elaborate on the possible reasons why a substantial proportion of households were classified as food insecure without hunger despite maintaining food access.

The results also showed that the households' diet diversity, household occupation, household size, and consumption patterns affected the sustainability of wellness. Familiarity with healthier, more diverse diets, which featured more whole and minimally processed foods, correlated with higher odds of outcomes of a successful transition to wellness. Dietary diversity is considered a good indicator of nutritional adequacy and overall health. The result supports Islam et al (2023) who claimed that dietary diversity is positively associated with micronutrient intake and helps to prevent malnutrition.

Results from the analysis of whole food plant-based dietary intake indicate that more healthy diets could be a positive factor in achieving sustainable health outcomes. Fruits, vegetables, legumes, whole grains, nuts, roots and tubers are dietary components that could help lower risk of non-communicable diseases and enhance long-term physiological wellbeing. On the other hand, there may be families who have access to enough food but are living poor health due to their consumption of high processed foods, refined sugars, excessive fats and processed meats.
The study also identified distinctions among the factors that affect the sustainability of wellness among the food security categories. The frequency of food insecurity among food secure households was strongly related to age and residence, indicating that the environment and demographic context still matter for food security even in the absence of food insecurity. Households with limited food access but not hungry, where marital status and occupation had a significant impact on the sustainability of their level of wellness, suggest that socioeconomic stability is also relevant in maintaining healthier food practices when food is limited. Overall, the findings of this study demonstrate that food security should not be assessed solely based on food availability or access. Many households that appear food secure may still consume nutritionally poor diets that predispose them to non-communicable diseases and poor long-term health outcomes. The study therefore emphasizes the importance of integrating dietary quality and wellness sustainability into food security assessments and public health interventions in Nigeria.	Comment by lenovo.ym10389z@outlook.com: The manuscript would benefit from a discussion of study limitations. In particular, the cross-sectional design limits causal inference, and the measurement of wellness sustainability based on dietary consumption patterns may introduce classification bias. 


The concluding discussion should more clearly highlight the study’s novel contribution to the literature and explain how the findings advance current understanding of the relationship between food security and dietary wellness. 

5. Conclusion	Comment by lenovo.ym10389z@outlook.com: The conclusion is generally aligned with the study findings; however, it would benefit from a clearer emphasis on the study's novelty, scientific contribution, and policy relevance. The section should focus on synthesizing the key implications of the findings rather than repeating results already presented in the manuscript. 

This study looked at the link between household food security status and households wellness sustainability in Ibadan North Local Government Area. The results showed that many families were having various levels of food insecurity, including food insecurity without hunger, despite living in an urban area where food is available. Many households also had diets with low diversity and diets with high consumption of processed and refined foods that may have adverse impacts on future health and wellness outcomes, the study revealed.

Household income, household occupation, marital status, household size, and location of residence were factors identified in the study that are important to consider when discussing household food security status. Household size, occupation, diet, and socioeconomic status also affected wellness sustainability. The households with healthier and diversified eating habits were more likely to achieve wellness sustainability, whereas the larger family size and less stable economic conditions were more likely to be vulnerable to poor dietary choices and food insecurity.

The results also showed that food security does not necessarily lead to sustainable wellness. Food secure households had some unhealthy eating patterns that can increase their risk of non- communicable diseases and poor nutritional outcomes. Households' food security measures should go beyond food supply and access and incorporate dietary quality and long-term health effects.

5.1 Study Limitations

Self-reported data was the main source of data in the study and may have been susceptible to recall  bias  or reporting errors. The  respondents  may  not  have recalled and reported their household food consumption and expenditure correctly when completing the questionnaires.

The study also included an evaluation of wellness sustainability primarily by food or beverage consumption patterns, in this case, the percentage of WFPPD intake compared to the total
family's food consumption. While dietary quality is one aspect of wellness sustainability, it cannot necessarily reflect all other important aspects of wellness like mental wellness status, physical activity, access to health care, lifestyle behaviours, or environmental factors.

Additionally, the cross-sectional study design does not allow for causal relationships between household food security and wellness sustainability outcomes to be inferred. The results, therefore,  should  be  interpreted  as  associations,  and not  as  cause-and-effect  relationships between variables.

Moreover, the study was carried out only in Ibadan North Local Government Area, which may not allow the findings to be generalized to other urban or rural population of Nigeria as there are socioeconomic and cultural differences between the regions.

5.2 Recommendations	Comment by lenovo.ym10389z@outlook.com: The section would benefit from including recommendations for future research, particularly to validate the wellness sustainability construct and examine causal relationships through longitudinal study designs. 

•	Food  security  intervention  programs  for  low-income  urban  households  need  to  be bolstered, including those vulnerable to moderate and severe food insecurity, by the government and relevant public health agencies.
•	Nutrition education and awareness campaigns should be intensified to promote healthier diet habits and to increase consumption of fruits, vegetables, legumes, whole grains, nuts, roots and tubers and lessen the consumption of processed foods, sugary foods, unhealthy fats, and high salt food intake.
•	Economic empowerment activities (e.g. employment, vocational training, small business development and livelihood development) should be increased to enhance the household's purchasing power and access to nutritious foods.
•	To reflect the importance of ensuring that food security interventions not only improve food access and food availability, but also contribute to improving long-term nutrition outcomes and food security, policies should include indicators of wellness in household food security assessments.
•	Sparsely populated urban communities should be made more accessible to people's lives in terms of infrastructure and market access, to better facilitate household access to affordable and nutritious foods.
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