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HOUSEHOLD FOOD INSECURITY AND NUTRITIONAL STATUS OF CHILDREN AGED 6-59 MONTHS: A CROSS-SECTIONAL STUDY IN YENAGOA LOCAL GOVERNMENT AREA, BAYELSA STATE, NIGERIA


.ABSTRACT 

	Household Food Insecurity, a global public health problem linked to nutrition, should be addressed to achieve the Sustainable Development Goal 2 by 2030. 
Aims: To determine the prevalence of Household Food Insecurity, assess the nutritional status (stunting, underweight, wasting, overweight/obesity) in food secure and food insecure households and assess the predictors of malnutrition in food insecure households.
Study design: Cross -sectional study.
Place and Duration of Study: Yenagoa Local Government Area, Bayelsa State, Nigeria between December 2022 and February 2023.
Methodology:
This community-based study recruited 600 children aged 6-59 months. Data collection employed interviewer-administered questionnaire including the Household Food Insecurity Access Scale and measured the children’s anthropometry. Logistic regression analysis was used to identify predictors of malnutrition in food insecure households. P-value less than 0.05 was considered significant.
Results: 
The prevalence of Household Food Insecurity was 81.5%. The  overall prevalence  of stunting, underweight, wasting, overweight/obesity was 14.8%, 7.3%, 9.8%, and 4.8%/1.6% respectively with significant differences in their prevalence in food secure and food insecure households (3.6% vs. 17.4%, 1.8% vs. 8.6%, 5.4% vs. 10.8%, 10.8 % vs. 3.5 % and 6.3 % vs. 0.4% respectively, (p=0.001 for all cases).The predictors of malnutrition in food insecure households were mother’s level of education, number of children in the household, hand hygiene, wealth index, the index child’s  vaccination status, age and experience of fever in the preceding two weeks of the study.
Conclusion:
The prevalence of household food insecurity was high and was associated with malnutrition. Improving household/family practices and women’s sociodemographic profiles are strategies to combat this scourge.
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1. INTRODUCTION 
Household Food Insecurity (HFI) is a global public health problem that occurs when a household has limited or uncertain access to adequate food. [1,2] In 2019, about 73 million people in sub-Saharan Africa experienced severe food shortages as a result of conflicts and insecurity, climate shocks and economic turbulence. [3] 

In 2021, Nigeria was ranked 97th out of 113 countries with reported food availability of 46.8%, affordability of 32.9% and quality /safety of 41.5% thus depicting the severity of food insecurity. [4]

Studies have linked household food insecurity to inadequate child nutrition and according to the World Health Organisation (WHO), a healthy diet protects against malnutrition. [5,6] Thus, there is a critical link between food insecurity and nutritional outcomes which is important as malnutrition contributes to 45% of under-five mortality.[7] In 2019, up to 33.1% and 9.0% of children in West and Central Africa  were reported to be stunted and wasted respectively.[8] The prevalence, according to the Nigeria Demographic and Health Survey (NDHS) 2018 of stunting, underweight, wasting and overweight was 37%, 22%, 7% and 2% respectively and prevalence of stunting, underweight and wasting of 24.9%, 13.4% and 1.3%, respectively was reported for Bayelsa State.[9]

 Burman et al [10] in India noted a prevalence of 72.4% for household food insecurity and the prevalence of underweight, wasting  and stunting were 29.9%, 17.8% and 27.2% respectively though this study was done in a slum area. Betebo et al [11] in South Ethiopia reported the prevalence of household food insecurity as 75.8% with prevalence of stunting, underweight, and wasting as 45.6%, 26.3%, and 14.6%, respectively while Mulu and Mengistie [12] also in Ethiopia, reported prevalence of food insecurity as 74.1% with prevalence of stunting, underweight and wasting as 38.9%, 22.7% and 12.9%respectively though the participants in their study were agrarians with small farmlands and soil prone to erosion with hilly topography which affected food insecurity. On the other hand, Mahfouz et al [13] in their study in Egypt reported household food insecurity in about 70% of the households with lower prevalence of stunting, underweight and wasting of 19.1%, 1.6% and 1.8% respectively in children aged 24 to 59 months.
In Nigeria, Adeyanju and Fadupin [14] in Ibadan noted a prevalence of household food insecurity of 88.5% with prevalence of stunting, underweight and wasting being 40.5%, 30.4.1% and 7.8%, respectively though their study was done among rural households while Ordinioha and Sawyer in Bayelsa State [15] noted a very high prevalence of 97.1% of household food insecurity which they attributed to the effect of crude oil spillage on the affected community.
On the contrary, Gubert et al [16] in Brazil found a higher prevalence of overweight in severely food insecure households which was explained by their poor dietary practices involving the consumption of hyper- energetic foods due to their low cost and affordability.
With the global threat of household food insecurity, worsened by the COVID-19 pandemic and seasonal flooding in Bayelsa State, this study aimed to determine the prevalence of HFI, assess the nutritional status of children aged 6 to 59 months in food secure and food insecure households and note the predictors of malnutrition in food insecure households in Yenagoa, Bayelsa State, Nigeria.

2. material and methods  

[bookmark: _Hlk209884070]This cross-sectional study was carried out in Yenagoa Local Government Area (LGA), one of the 8 LGA and the capital of Bayelsa State, South Nigeria over a three-month period (1st December 2022 to 28th February 2023). Bayelsa State has riverine and estuarine settings which prevent significant road infrastructural development and expose it to seasonal flooding. [17] Children aged 6-59 months who had been residing in Yenagoa LGA for at least six months before the study period were recruited. Children who had chronic diseases such as sickle cell disease, or were on medications that could affect dietary intake or utilisation such as corticosteroids, and those with skeletal deformities which could affect accurate measurement of length / height e.g., scoliosis and kyphosis were excluded from the study. Sample size was calculated with the Cochran's formula for a cross-sectional study using the prevalence of household food insecurity with moderate hunger of 34.88 % from a previous study [15],  precision level of 5%, non-response rate of 10% and design effect of 1.5 with  95% confidence interval, a sample size of 600 was calculated.
Six hundred households were recruited using a multi- stage sampling method to minimise selection bias. Firstly, three Wards (Ekpetiama1, Zarama and Gbarain) out of the 9 rural Wards and two (Atissa 1 and Epie 2) of the 6 urban Wards of Yenagoa LGA were selected using simple random sampling technique. Thereafter, 5 Enumeration Areas (EA) were randomly selected from each Ward to get a total of 25 EAs. Subsequently,24 houses from each of the 25 selected EAs were randomly selected to recruit the final sample size. Lastly, in each selected house, the households were identified and one eligible child was selected from one household with the youngest child aged 6-59 months who met the study criteria. 

Data was collected using an interviewer-administered semi-structured pre-tested questionnaire which included questions adapted from the Household Food Insecurity Access Scale [HFIAS]. [18] Household Food Insecurity Access Scale consists of nine questions which elicited 2 sets of responses. The first was the ‘occurrence’ response where the participants indicated if the event described occurred in the month before the study. The second response to each of the nine questions was the “frequency- of- occurrence” response where the participants gave an idea of how often these events occurred in the preceding 30 days with responses of rarely [once or twice], sometimes [three to ten times] or often [more than ten times].
 A mildly food insecure household worried about not having enough food sometimes or often, and/or was unable to eat preferred foods, and/or ate a more monotonous diet than desired and/or some foods considered undesirable, but only rarely. Additionally, a mildly food insecure household cut down on quality but did not cut back on quantity. On the other hand, a moderately food insecure household sacrificed quality more frequently by eating a monotonous diet or undesirable foods sometimes or often, and/or had started to cut back on quantity by reducing the size of meals or number of meals, rarely or sometimes. [18]   A severely food insecure household cut back on meal size or number of meals often, and/or experienced any of the three most severe conditions (running out of food, going to bed hungry., or going a whole day and night without eating). The HFIA category variable was calculated for each household by assigning a code for the food insecurity category. The coded frequency-of-occurrence was 0 for all cases where the answer to the corresponding occurrence question was “no” but if the answer was “yes”, then the code for the “frequency –of –occurrence” was 1, 2 or 3 for rarely, sometimes and often respectively. [18]
The social class of the children was deduced by using the revised scoring scheme for the classification of socio-economic status by Ibadin and Akpede. [19]
Household wealth index was estimated using principal component analysis and scores were categorised into quintiles to have 5 wealth index categories –  ‘lowest’, ‘second’ ‘middle’, ‘fourth’, ‘highest’. [20]
Each recruited child had his/her weight and length/height measured using standard techniques to the nearest 0.1kg and 0.1cm respectively. The weighing scale was calibrated every morning by weighing an already known weight to eliminate measurement bias. The nutritional status of the children was determined using the World Health Organisation’s (WHO) AnthroPlus software. The sex, age, height/ length and weight of all the children were imported into the AnthroPlus software which calculated the weight-for-age, height-for-age, weight-for-height z-scores and which were compared with those in the WHO Standard Charts to estimate the nutritional status based on their ages and sexes.
DATA ANALYSIS
Data were analysed using the IBM Statistical Product and Service Solution (SPSS) for Windows version 25. Frequencies and percentages were used to summarise categorical variables while continuous variables were summarised using means and standard deviations. 
Bivariate analysis was used to compare the sociodemographic characteristics and nutritional status of children in food insecure and food secure households using the Fisher’s exact test. 
Multivariate logistic regression was used to identify the predictors of malnutrition among the children in food insecure households. Predictors were identified as independent variables with significant adjusted Odds Ratio (AOR) at 95% confidence interval. A p-value < 0.05 was considered significant for the study.

3. results and discussion

Sociodemographic characteristics of study children and mothers
Of the 600 children, there were 304 females (50.7%) and 296 males (49.3 %) with a male: female ratio of 1:1.02. Most of the children were aged 12-23 months (27.8%) and of the low socioeconomic class, 40.7%.
Majority (90.3%) of the children had received vaccinations though only 72.3% were fully vaccinated for age. Most of the children didn't have any illness in the 2 weeks preceding the study (Table 1).
Table 1: Study Children’s Characteristics
	Characteristics
	Frequency N = 600
	Percent (%)

	Sex
	
	

	Male
	296
	49.3

	Female
	304
	50.7

	
	
	

	Child’s Age
	
	

	6 - 11 months
	66
	11.0

	12 - 23 months
	167
	27.8

	24 - 35 months
	139
	23.2

	36 - 47months
	123
	20.5

	48 - 59 months
	105
	17.5

	
	
	

	Socioeconomic Class
	
	

	High
	164
	27.3

	Middle
	192
	32.0

	Low
	244
	40.7

	
	
	

	Has Child received Vaccination
	
	

	Yes 
	542
	90.3

	No
	58
	9.7

	
	
	

	Vaccination Status
	
	

	Fully vaccinated
	434
	72.3

	Partially vaccinated
	108
	18.0

	Not vaccinated
	58
	9.7

	
	
	

	Presence of Vaccination Card
	
	

	Yes 
	395
	65.8

	No
	205
	34.2

	
	
	

	Diarrhoea in the preceding 2 weeks
	
	

	Yes 
	33
	  5.5

	No
	567
	94.5

	
	
	

	Fever in the preceding 2 weeks
	
	

	Yes 
	131
	21.8

	No
	469
	78.2

	
	
	

	Acute respiratory infection in the preceding 2 weeks
	
	

	Yes 
	78
	13.0

	No
	522
	87.0



The age range of the mothers was < 19 years - > 40 years with a mean age of 30.5 + 6.0	years with most mothers (27.3%) being aged between 30 and 34 years. Majority of the mothers (75.2%) were married/co-habiting and most of them were Ijaws (63.8%) while Christianity was the predominant religion (92.3%). Most of the mothers were in the middle socioeconomic category  (27.5%) and majority of them had an average monthly family income of twenty thousand to forty-nine thousand Naira (N20,000- 49,000).
Responses to household food insecurity access questions 
From Table 2,  455 (75.8%) of the respondents (mothers) worried about their households not having enough food; 510 (85%) reported being  unable to eat the food they preferred; 516 (86%) said their family members had to eat limited variety of foods; 512 (85.3%) ate the food they really did not want to eat because of lack of resources; 500 (83.3%) had to eat smaller meals; 495 (82.5)% had to eat fewer meals per day; 474 (79.0%) had no food of any kind to eat; 262 (43.7%) went to sleep at night hungry; while 147 (24.5%) had to go the whole day and night with no food. 
Table 2:	 Responses to Household Food Insecurity Questions
	Household Food Insecurity Questions
	‘No’ Response N (%)
	‘Yes’ Response 


	
	
	Frequency of Occurrence (N, %)

	
	
	Rarely
	Some
Times
	Often
	Total 

	1. In the past four weeks, did you worry that your household would not have enough food?
	145
(24.2)
	143 (23.8)
	252
(42.0)
	60 (10.0)
	455
(75.8)

	2. In the past four weeks, were you or any household member not able to eat the kinds of foods you/they preferred because of a lack of resources?
	90 
  (15.0)
	127 (21.2)
	295 (49.2)
	88 (14.7)
	510
(85.0)

	3. In the past four weeks, did you or any household member have to eat a limited variety of foods due to a lack of resources?
	84 
(14.0)
	131 (21.8)
	298 (49.7)
	87 (14.5)
	516
(86.0)

	4. In the past four weeks, did you or any household member have to eat some foods that you really did not want to eat because of lack of resources to obtain other types of food?
	88 
(14.7)
	129 (21.5)
	289 (48.2)
	94 (15.7)
	512
(85.3)

	5. In the past four weeks, did you or any household member have to eat a smaller meal quantity than you felt you needed because there was not enough food?
	100 (16.7)
	116 (19.3)
	291 (48.5)
	93 (15.5)
	500
(83.3)

	6. In the past four weeks, did you or any household member have to eat fewer meals in a day because there was not enough food?
	105 (17.5)
	125 (20.8)
	284 (47.3)
	86 (14.3)
	495
(82.5)

	7. In the past four weeks, was there ever no food to eat of any kind in your household because of lack of resources to get food?
	126 (21.0)
	106 (17.7)
	293 (48.8)
	75 (12.5)
	474
(79.0)

	8. In the past four weeks, did you or any household member go to sleep at night hungry because there was not enough food?
	338 (56.3)
	146 (24.3)
	105 (17.5)
	11
(1.8)
	262
(43.7)

	9. In the past four weeks, did you or any household member go a whole day and night without eating anything because there was not enough food?
	453 (75.5)
	88 (14.7)
	52 (8.7)
	7
(1.2)
	147
(24.5)



Prevalence and severity of household food insecurity
The prevalence of food insecurity among households with study children was 81.5% while only 18.5% were food secure. Among the food insecure households, most of them were severely food insecure (53.4%) while mild and moderate food insecurity were 13.1% and 33.5%, respectively (Figure 1).
	


Figure 1	Severity of food insecurity in food insecure households with children aged 6-59 months in Yenagoa LGA (n = 489)
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The Nutritional status of the study children aged 6-59 months in Yenagoa LGA
Using the Weight-for-Age z- scores, the prevalence of underweight was 7.3%, while using the Height/length-for-Age z- scores, the prevalence of stunting was 14.8% and the Weight- for-Height/length z- scores showed the prevalence of wasting, overweight, obesity as 9.8%, 4.8% and 1.6% respectively (Table 3). 

Table 3:  Nutritional status of the study children aged 6-59 months in Yenagoa LGA
	
	Nutrition Indicators(z-score)
	Frequency N = 600
	Percent (%)

	
	Weight-for-Age
	
	

	
	Weight-for-Age Z-score: < - 2.0
	44
	7.3

	
	Weight-for-Age Z-score: -2.0 – 2.0
	526
	87.7

	
	Weight-for-Age Z-score: 2.0 – 3.0
	23
	3.8

	
	Weight-for-Age Z-score: > 3.0
	7
	1.2

	
	
	
	

	
	Height/Length-for-Age
	
	

	
	Height/length-for-Age Z-score: < - 2.0
	89
	14.8

	
	Height/length-for-Age Z-score: -2.0 – 2.0
	422
	70.4

	
	Height/length-for-Age Z-score: 2.0 – 3.0
	47
	7.8

	
	Height/length-for-Age Z-score: > 3.0
	42
	7.0

	
	
	
	

	
	Weight-for height/length
	
	

	
	Weight-for-height/length Z-score: < - 2.0
	59
	9.8

	
	Weight-for-height/length Z-score: -2.0 – 2.0
	503
	83.8

	
	Weight-for-height/length Z-score: 2.0 – 3.0
	29
	4.8

	
	Weight-for-height/length Z-score: > 3.0
	9
	1.6


 



 Nutritional status of the study children aged 6 – 59 months in food secure and food insecure households.
Although 70-86% of the study children had normal nutritional status by various anthropometric measurements, there were significant differences between their nutritional status using these measurements (stunting, underweight, wasting, overweight/ obesity) between the children in food secure and food insecure households (p=0.001) in all cases (Table 4).
Table 4: Nutritional status of the study children aged 6-59 months in food secure and food insecure households.
	Characteristics
(z-score)
	Food Security Status
	
	Fisher’s Exact test


	
	Food Secure
N = 111 (%)
	Food Insecure
N = 489 (%)
	Total
N = 600 (%)
	(p-Value)

	Weight-for-Age Z score
	
	
	
	

	WAZ: < -2
	2 (1.8)
	42 (8.6)
	44 (7.3)
	102.13 (.001*)

	WAZ: -2 - +2
	83 (74.8)
	443 (90.6)
	526 (87.7)
	

	WAZ: +2 - +3
	21 (18.9)
	2 (0.4)
	23 (3.8)
	

	WAZ: >+3
	5 (4.5)
	2 (0.4)
	7 (1.2)
	

	
	
	
	
	

	Height/length -for-Age z score
	
	
	
	

	HAZ: < -2
	4 (3.6)
	85 (17.4)
	89 (14.8)
	35.72 (.001*)

	HAZ: -2 -+2
	73 (65.8)
	349 (71.4)
	422 (70.3)
	

	HAZ: +2 - +3
	20 (18.0)
	27 (5.5)
	47 (7.8)
	

	HAZ: >+3
	14 (12.6)
	28 (5.7)
	42 (7.0)
	

	
	
	
	
	

	Weight-for- height/length z score
	
	
	
	

	WHZ: < - 2
	6 (5.4)
	53 (10.8)
	59 (9.8)
	34.42 (.001*)

	WHZ: -2 - + 2
	86 (77.5)
	417 (85.3)
	503 (83.8)
	

	WHZ: + 2 – 3
	12 (10.8)
	17 (3.5)
	29 (4.8)
	

	WHZ: >3
	7 (6.3)
	2 (0.4)
	9 (1.6)
	





Predictors of malnutrition among the study children aged 6 – 59 months in food insecure households in Yenagoa LGA
The predictors of malnutrition in food insecure households included the mothers' level of education, childs' age, number of children in household, childs' vaccination status, wealth index of household, hand hygiene, and the presence of fever in the child in the preceding 2 weeks before the study. (Table 5).
Mothers with Junior school/ primary school certificate were 8 times more likely to have malnourished children (AOR 8.89 ;95%CI: 2.47-31.77, p = .001) while those who could not read or write were 10 times more likely to have malnourished children (AOR10.01; 95%CI: 2.5- 39.05, p = .001) when compared to the mothers who had university education. Households in the lowest and second wealth index quintiles had 4 and 5 times more likelihood to have malnourished children (AOR4.83 ;95% CI:1.45-16.12, p = .001, AOR 5.27 ;95% CI 1:.65-16.86, p =0.001). For the number of children in the household, households with 2-3 children were 3 times more likely to have malnourished children (AOR 3.71; 95%CI: 1.19-11.56, p = .02) as well as those with 4 children and more (AOR3.81; 95%CI: 1.38– 10.51, p =.010). 
Concerning ages of the children, those aged 6- 11 months were 4 times more likely to be malnourished (AOR 4.65; 95%CI:1.70– 12.69, p= .003) compared to children in the older ages. Study children who were not vaccinated were 11 times more likely to be malnourished compared to those who were fully vaccinated. (AOR 11.84; 95%CI: 4.96– 28.29,p =.001) while those who had fever 2 weeks preceding study were twice more likely to be malnourished (AOR 2.38; 95%CI: 1.30-4.33; p =.005) (Table 5). In addition, mothers who had good hand hygiene were more likely to have well- nourished children compared to those who did not have. (AOR 1.75 ;95%CI:1.09-3.27. p =.043)

Table 5: Predictors of malnutrition among the study children aged 6 – 59 months in food insecure households in Yenagoa LGA.
	Characteristics
	β-coefficient
	Adjusted Odds ratio (95%CI)
	P-Value

	Mother’s level of education
	
	
	

	University graduate/Higher National Diploma (HND)
	
	1
	

	Advanced General Certificate of Education (GCE)/National Certificate of Education (NCE)
	-1.45
	0.24 (0.05 – 1.21)
	.08

	 School Cert/National Examination Council (NECO) Certificate
	1.08
	2.96 (0.73 – 11.93)
	.13

	Junior Secondary Sch. / Primary Sch Certificate 
	2.18
	8.89 (2.47 – 31.77)
	.001*

	Unable to read or write
	2.30
	10.01 (2.59 – 39.05)
	.001*

	
	
	
	

	Wealth Index of the household
	
	
	

	Lowest
	1.575
	4.83 (1.45 – 16.12)
	.010*

	Second
	1.661
	5.27 (1.65 – 16.86)
	.005*

	Middle
	1.262
	3.53 (1.15 – 10.83)
	.03*

	Fourth
	1.189
	3.28(0.64 - 16.93)
	.15

	Highest
	
	1
	

	
	
	
	

	Number of Children in the household
	
	
	

	1 child
	
	1
	

	2 - 3 children
	1.31
	3.71 (1.19 – 11.56)
	.02*

	≥ 4 children
	1.34
	3.81 (1.38 – 10.51)
	.010*

	
	
	
	

	Children’s Ages
	
	
	

	6 - 11 months
	1.54
	4.65 (1.70 – 12.69)
	.003*

	12 - 23 months
	0.48
	1.63 (0.66 – 4.02)
	.29

	24 - 35 months
	1.29
	3.64 (1.49 – 8.83)
	.004*

	36 - 47months
	0.42
	1.53 (0.58 – 4.03)
	.39

	48 - 59 months
	
	1
	

	
	
	
	

	Children’s Vaccination Status
	
	
	

	Fully vaccinated
	
	1
	

	Partially vaccinated
	0.29
	1.33 (0.71 – 2.51)
	.37

	No vaccination
	2.47
	11.84 (4.96 – 28.29)
	.001*

	
	
	
	

	History of Fever in the preceding two weeks of the study
	
	
	

	Yes 
	0.87
	2.38 (1.30 – 4.33)
	.005*

	No 
	1
	
	

	
	
	
	

	Mother’s practice of Hand hygiene
	
	
	

	Good hand hygiene a
	1
	
	

	Poor hand hygiene b
	0.56
	1.75 (1.09 – 3.27)
	.048*


Significant a (Good hand hygiene is handwashing before food preparation and after toilet use). b (Poor hand hygiene is handwashing before food preparation only or after toilet use only/no handwash in both).

DISCUSSION
The high prevalence of household food insecurity in Yenagoa LGA Bayelsa State of 81.5% could be attributed to the flooding which occurred in the State and other parts of the country prior to the period of sample collection causing marked decrease in food production by the farmers and increase in market prices of foods. It was similar to the values reported by Samuel et al in Ibadan (90.3%) [21] during a national recession and by Ordinioha and Sawyer (97%) [15] following crude oil spillage in a community in Bayelsa State. High values have also been reported from other African and Asian sub-regions as Paudel et al [22] reported a prevalence of HFI of 52.2% in Nepal while in Western Ethiopia, Mulu and Mengistie [12] reported a prevalence of 74.1% in an agrarian community whose land was prone to erosion affecting food production. Sumarmi et al [23] in Indonesia reported a prevalence of 65.6% which was attributed to the differences in the geographical soil zones in the study area which affected food productivity and food prices. Much lower prevalence of HFI has been reported in several high-income countries; Coleman- Jensen [24] reported a prevalence of 10.5% using the annual survey by the United States Department of Agriculture while Tarasuk et al [25] in Canada reported a prevalence of 12.5% in their study done in poor urban neighbourhoods.

The significantly higher prevalence of various forms of undernutrition (stunting, underweight and wasting) in food insecure compared to food secure households in this study confirms the significant impact of food insecurity on the nutritional status of under-fives due to the unavailability of nutritious foods in affected households. This was similar to the findings by Betebo et al [11] in Ethiopia who noted that children in food insecure households had 3.8 times higher risk of being under weight and 6.7 times risk of being stunted compared to those in food secure households which was attributed to reduced dietary intake.  
Overweight/obesity was more common in food secure households in this study, a finding previously reported by Adetunji et al [26] in South West Nigeria. This contrasts with the findings of Ortiz-Marron et al [27] in Spain and Gubert et al [16] in Brazil of a higher prevalence of overweight/obesity in food insecure households attributed to the intake of poor quality, hyper- energy diets. 

The findings in this study agree with those of Paudel et al in Nepal  [22] and Burman et al in India [10] and align with the assumptions in the UNICEF’s Conceptual framework on Maternal and Child Malnutrition that household food insecurity influenced child nutrition. [5] However, they contradict the findings of Samuel et al [21] in Ibadan who reported no association between Household Insecurity and malnutrition probably because they categorised food insecurity into two categories instead of four which is more likely to give a robust association.

The lower prevalence of undernutrition in children whose mothers had higher levels of education reported in this study could be attributed to many factors such as higher maternal incomes which improved access to food and improved feeding/hygiene practices adopted by educated mothers thereby reducing the risks of infections such as diarrhoea in their children. These are in tandem with the findings of the Nigeria DHS 2018 [9] which reported lower prevalence of stunting, underweight and wasting in children of mothers with higher levels of maternal education.  Mahfouz et al [13] in Egypt also reported that children whose mothers were educated were less likely to be malnourished compared to those of mothers with no formal education. Additionally, Mulu and Mengistie [12] in Ethiopia  reported that educated mothers had better knowledge of childhood nutrition, feeding and better jobs with higher income which made them less likely to have malnourished children compared with those with no formal education.
There was higher prevalence of malnutrition in children aged 6-11 months and 24- 35 months in this study  which may be attributed to poor complementary feeding practices as also was in a study by Frempong and Annim in Ghana [28] who noted an increase in proportion of malnourished children up to age 35 months. The higher risk of unvaccinated children to malnutrition compared to those who were fully vaccinated has been reported by Okari and West [29] in Rivers State. These findings could be attributed to the increased susceptibility of unimmunised children to vaccine-preventable diseases which subsequently predisposed them to malnutrition. Similarly, the higher odds of malnutrition in children who had fever in the 2 weeks that preceded this study attributable to inadequate food intake during periods of illness and poor nutrient utilisation with ongoing infections agrees with the report of Mulu and Mengistie [12] in Ethiopia which showed that children with fever were 2.42 times likely to be wasted than those who did not have fever 2 weeks prior to participation in their study. Okari and West [29] also reported higher risk of underweight malnutrition in those who had fever compared to those who did not.

In agreement with the findings of Mahfouz et al in Egypt [13] and Adeyanju and Fadinpu [14], this study noted a significant association between household size and malnutrition which could be attributed to the reduction in food rations. The impact of household wealth index on the nutritional status of children in this study is similar to that of Tesfaw and Fente [30] of under-five children in households with the poorest wealth index being more likely to be malnourished compared to those in households in the richest wealth index as they were more likely to experience food insecurity and lack of basic health care necessities which could affect the childrens' growth. Furthermore, Khan et al [31] in Ethiopia reported that household wealth index affected the growth of children by impacting on food insecurity with limited access to food and health services. The significant association of the practice of hand hygiene before preparation of food and after use of toilet with malnutrition reported in this study agrees with that of Tirpude and Warthe [32] in their study in India which showed that children and caregivers who did not practise hand hygiene had a higher prevalence of stunting when compared to those children and caregivers who did. The finding from this work is also similar to that reported by Ghosh et al [33] in their study in Bangladesh that mothers who had good hand hygiene practice were less likely to have malnourished children.
The drawback of this study is its cross-sectional nature because of its inability to establish causal-effect relationship in the variables and the likely recall bias for some responses in the questionnaire. Also, this study was done in a Local Government in Bayelsa State and further studies across different States in Nigeria could be done to aid generalisation. 
We recommend further research on the causes of household food insecurity, as well as the impact of food insecurity intervention programmes on household food insecurity in Yenagoa, Bayelsa State.  


4. Conclusion

The prevalence of food insecurity was 81.5% in households with children aged 6-59 months in Yenagoa LGA. Although the prevalence of normal nutritional status by various anthropometric measurements were about 65-90% among the children sampled in the study, the nutritional status was significantly poorer in children in food insecure households with prevalence of stunting, underweight, wasting and overweight/obesity of 17.4%, 8.6%, 10.8%, 3.5 %/0.4% respectively compared to 3.6%, 1.8%, 5.4%, 10.8%/6.3 % respectively reported in children in food secure households.
The predictors of malnutrition in food insecure households were mothers' level of education, childs' age and vaccination status, wealth index of household, poor hand hygiene, presence of fever in the child in the preceding 2 weeks to the study and number of children in the households.
With these findings, household food insecurity should be recognised as an issue of public health importance in Yenagoa LGA which should be addressed by mitigating the risk factors such as low female education, large family size, improved access to food, etc.
There should be increased public enlightenment on immunisation, female education, family planning, hand hygiene and care-seeking for childhood illness. The Government should implement the Integrated Management of Childhood Illness (IMCI) to improve access to quality care for ill children. Universal health access through the effective implementation of the government’s health insurance scheme should also be strengthened.
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