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Abstract 

Malnutrition has been attributed to many deaths among under-five children in most of the 

developing countries including Nigeria. Understanding the determinants of malnutrition 

can provide insights in designing interventions for reducing the high rates of child 

malnutrition. This study focused on what determines the malnutrition of under-five 

children among rural households in the southwest, Nigeria. A multistage sampling 

technique was employed to select 395 households that had 487 under-five children. Data 

were collected on child’s, mother’s, household’s and community characteristics using a 

pre-tested structured questionnaire. Information on the child’s nutrition status was 

obtained using Mid Upper Arm Circumference (MUAC) tape. The data were analyzed 

using descriptive statistics and logit model with STATA 14 statistical package. The results 

revealed that the average age of under-five children was about 25 months and over 50% of 

them are girls with a malnutrition rate of 44.0%. The child’s sex, the child’s birth interval, 

cultivated farm size, mother’s education, water source, and distance to nearest health 

center significantly determined the child’s malnutrition in rural areas of southwest 

Nigeria. Given the findings of this research, it is suggested that; mothers should be 

advised to use contraceptives for child spacing; farmers should be enlightened on the need 

to implement modern farming practices that lead to optimum yield per land cultivated 

rather than increasing the size of cultivated farmland; there should be an improvement on 

women’s education as well as a potable water source; and health care facilities close to 

respondents’ residence should be provided. 

1. Introduction 

Malnutrition occurs when there is imperfect or bad 

nutrition. It can be either over or undernutrition. It often 

starts before the child is giving birth to, and it is directly 

linked with poverty, low rates of education, and 

insufficient access to health care facilities (International 

Food Policy Research Institute, 2014; UNICEF/WHO/

World Bank, 2019). Children become malnourished if 

they don’t have access to adequate nutritious food or if 

they are infected with diseases that cause undernutrition 

(WHO, 2006). Many a time, the duo occur together and 

could be the outcome of many underlying factors such as 

poor access to food and health care services (WHO, 

2010; Akanbiemu, 2014). The nutritional status of any 

child is an indication of his/her overall health. For 

children to be well-nourished, they must have access to 

good nutritious food, be adequately cared for, and not be 

exposed to repeated illness. With these, they will reach 

their growth potentials in the long run.  

 Malnutrition is one of the devastating problems in 

the world, particularly for the poor and underprivileged. 

Women of childbearing age and children are highly 

susceptible to malnutrition as a result of the unfair 

distribution of food within the household, forbidden 

diets, transmittable diseases, and lack of adequate care. 

Child malnutrition is one of the most dreadful challenges 
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most poor people in the world are faced with. Globally, 

acute malnutrition is responsible for over 50% of 

mortality in children below the age of five years, 

implying that annually, about 3.5 million children die of 

malnutrition. In 2017, about 149 million children (22%) 

in the world were stunted (low height-for-age) and about 

59 million (40%) of this were in Africa. In Sub-Saharan 

Africa, the incidence of child stunting was 34% and 

29.2% in West Africa Sub-region in 2017 (Food and 

Agricultural Organization, 2019, UNICEF/WHO/World 

Bank, 2019). About 20% of children in developing 

countries are malnourished (Psaki et al., 2012).  

Endemic malnutrition is one of the momentous 

challenges’ children below the age of five years in 

Nigeria is faced with. Other challenges include high 

infant mortality rates (12.5%), low access to formal 

education, inadequate access to potable water and 

sanitation as well as HIV/AIDS (National Population 

Commission (NPC) and ICF International, 2014). The 

incidence of stunting is higher in Nigeria than some of 

her neighbours in the African continent and income peers 

in other continents (National Bureau of Statistics (NBS), 

2015). Global ranking of stunting showed Nigeria to be 

the 32nd highest out of 136 countries. The report showed 

that 46% of under-five children were stunted, 23% were 

underweight, while 14% were wasted (UNICEF/WHO/

World Bank, 2019). Nigeria with a prevalence of 46% 

stunted under-five children UNICEF/WHO/World Bank, 

(2019) is the 12th highest in child malnutrition in the 

world, ahead of countries like Niger and Rwanda. It is 

worthy to note that malnutrition rates among under-five 

children in Nigeria vary significantly across rural-urban 

areas (Akombi et al., 2019). The outcome of the National 

Demographic and Health Survey conducted in 2013 

showed that the incidence of stunting (acute 

malnutrition) of under-five children was 37% and the 

rate of malnutrition was higher in rural than that of urban 

communities (NPC, 2014). Also, child malnutrition was 

said to be more severe among the herders, hired 

agricultural workers as well as landless smallholder 

farmers.  

In other for the country to achieve the second target 

of the second and third Sustainable Development Goals 

(SDGs), concerted effort to reduce under-five 

malnutrition becomes imperative. The second target of 

the second SDG is to end all forms of malnutrition by 

2030 and achieve the universally approved targets on 

stunting and wasting in children under five years of age 

by 2025. The second target of the third SDG is to end 

avertible deaths of new-born children and children under 

the age of five years, with every country aiming to 

reduce infant mortality to at least as low as 1.2% live 

births and under-five mortality to at least as low as 2.5% 

live births by 2030. It is important to understand the 

causes of malnutrition for proper formulation of effective 

policies that will see to its reduction. Nonetheless, 

literature is still scanty about what determines the 

malnutrition of under-five children in rural areas of 

Nigeria. To the best knowledge of the researchers, only 

Ijarotimi et al. (2016) and Akombi et al. (2017) have 

examined factors influencing the malnutrition status of 

children in Nigeria. This study distinguished itself from 

previous studies by examining what determined the 

malnutrition of under-five children among rural 

households in southwest, Nigeria using MUAC tape to 

measure child’s nutrition status.  

 

2. Materials and methods 

2.1 Study area 

This research was conducted in the southwest 

geopolitical zone of Nigeria. The zone is one of the six 

geopolitical zones in the country. It is made up of six 

states which are: Lagos, Oyo, Ogun, Osun, Ondo, and 

Ekiti. It shares boundaries with Edo and Delta States in 

the east, Kogi and Kwara States in the North, Atlantic 

Ocean in the south, and the Republic of Benin in the 

west. The climate is tropical with a distinct dry season of 

about five months (November - March) and a wet season 

of about seven months (April – October). Southwest 

Nigeria is predominantly agrarian and has about 114,271 

land areas (NPC, 2006).  

2.2 Data collection 

The data used for this study were collected through 

the use of a well-structured pre-tested questionnaire by 

trained enumerators which include nurses working in 

rural communities. Information was collected on child’s, 

mother’s, households and community-based 

characteristics. Being the most common tool for 

measuring child malnutrition status in rural areas, 

information on the child’s malnutrition status was 

obtained with the use of MUAC tape (Roy, 2000; Khan 

and Raza, 2014; NBS, 2015). MUAC is a significant 

measurement tool frequently used for nutrition 

evaluation among preschool children, and a popular 

method for measuring a child’s anthropometric 

characteristics in community-based studies (WHO, 

1995). MUAC tape is more sensitive and specific than 

the weight for height procedure, MUAC has a sensitivity 

and specificity of 24.6% and 94.8% respectively (Bobby, 

2002). According to Marytt (2006), MUAC appears to be 

simple, cheap, and acceptable. It seems to be the most 

popular method in the detection of severe acute 

malnutrition in children due to its age dependence, 

sensitivity, specificity, precision, and accuracy.  

2.3 Sampling techniques and sample size 
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A representative sample was selected using a 

multistage sampling technique. At the first stage, two 

states were randomly selected from the southwest. The 

stage that followed involved a random selection of one 

senatorial district from each of these states. At the third 

stage, two rural Local Government Areas (LGAs) were 

randomly picked from each of the selected senatorial 

districts. A list of the villages was obtained from the 

headquarters of each of the selected LGAs. The fourth 

stage was the random selection of ten villages from each 

of the selected LGAs to give a total of 40 villages. The 

fifth and final stage was the purposive selection of 395 

households with at least a child aged 6-59 months using 

probabilities proportionate to the size of households in 

each of the selected villages. All the children within the 

age group in the selected households were included in 

the study. A total of 487 under-five children were 

selected for analysis. Data were collected between 

January and February 2017 which is known as the pre-

hunger season in the zone. The data collected were 

analysed using STATA 14 statistical package. 

The new S0145620 MUAC, Child 11.5 Red/PAC-50 

was in order to support execution of the new WHO and 

UNICEF joint statement on WHO child growth 

acceptable level and the detection of severe acute 

malnutrition in children published in May 2009 was 

employed (NBS, 2015). The tape was designed to 

identify three distinct categories of a child’s nutritional 

status. The three categories are represented in colour 

coded Red, Yellow and Green. It is also graduated in 

millimetres. The standard cut-offs are as presented in 

Table 1. 

2.4 Analytical techniques 

Logit model was employed to analyse the factors 

that determined child malnutrition because it is 

mathematically simple and has asymptotic characteristics 

which constrained the predicted probabilities to a range 

of zero to one when compared with Probit. The model is 

specified as:  

where, P is the probability of the child nutrition 

status- 1 if malnourished, 0 otherwise, α is the intercept 

character, β is the vector of slope characters to be 

estimated, X are the predictor variables (such as child, 

mother, household and community-based variables) and i 

indexes individual child aged 6-59 months (children 

under the age of five years). 

The child malnutrition model using the empirical 

specification above was estimated. The presence of multi

-collinearity and heteroscedasticity were checked using 

appropriate tools before estimating the econometric 

models. These were done to establish that there was no 

violation of multiple regression statistical assumptions. 

The Variance Inflation Factor (VIF) method was 

employed to detect the presence of multi-collinearity 

among the explanatory variables. The VIF procedure for 

each explanatory variable (Xi) was used based on the 

following formula:  

where   is the coefficient of determination when Xi is 

regressed on the remaining explanatory variables of the 

model. A VIF greater than 10 (     exceeds 0.90), is used 

as an indication for the presence of awful multi-

collinearity (Gujarati, 2006). However, a VIF of 4 was 

obtained signalling the absence of multi-collinearity 

among the explanatory variables. In the child 

malnutrition status regression model, standard errors of 

the character estimates of the child malnutrition 

regressions were clustered at the household level to 

account for interdependence among children observation 

in the same household. Hence, to correct for unknown 

forms of the interdependence of observations that may 

reduce the efficiency of the estimated coefficients, 

heteroscedasticity consistent standard error (clustered 

robust estimation) were estimated. Furthermore, since 

the slope characters obtained from the logit model are 

not directly interpretable, marginal effects after logit 

which gave the effects of covariates on the probability of 

being malnourished were computed and reported 

(Zewdie and Abebaw, 2013). 

 

3. Results and discussion 

3.1 Summary statistics  

Results of summary statistics for some of the 

independent variables are presented in Table 2. The 

results showed that the children’s mean age stood at 25 

months and about 48% of them were boys. This is in 

consonance with the findings of (Eshete et al., 2018). A 

majority of under-five children (89%) were exclusively 

breastfed. Furthermore, the results divulged that the 

mean birth interval was about 29 months and nearly 81% 

of the children received all the recommended 

immunizations. About 91% of the sample households 

were headed by males. It is a confirmation of the 

patriarch nature in Nigeria as it is in most African 

cultures. This finding agrees with the submission of 

Kehinde et al. (2021) who submitted that over 90% of 

farm households in rural Nigeria are headed by males. 

Colour  Cut-off Point  Nutrition Status  

Red  0 – 11.5 cm Malnourished  

Yellow 11.5 – 12.5 cm  At Risk 

Green  12.5 – 26.5 cm  Well Nourished  

Table 1. S0145620 MUAC, Child 11.5 Red/PAC-50 cut off 

points 

(1) 
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Nearly 85% of households in Nigeria were headed by a 

male in 2019 (NBS, 2012; National Population 

Commission/ICF International, 2014). The results further 

showed that the average years of schooling of mothers 

was 9. With regards to households’ monthly expenditure, 

it ranges from ₦11900-₦90000 with a mean of 

₦47308.01.  

The mean household size stood at 7 and ranges from 

4-28. These are however higher than the 5.4 reported by 

(NBS, 2020). The mean farm size was 2.4 hectares. This 

compares well with the national average size of 2.0 

hectares. This implies that the farming households are 

subsistence farmers. This concurs with the findings of 

NBS (2020) which showed that most of the farmers in 

Variables Frequency % Mean Std. deviation 
Child characteristics (N = 487) 

Age (months)   24.97 17.93 

<20 215 44.14 
  20-39 137 28.13 

>39 135 27.72 

Sex     
Boys 234 48   
Girls 253 52   

Breast feeding status    
  Yes 433 89.02 

No 54 10.98   
Birth interval (months)   28.83 15.42 

<24 188 38.6 
  24-36 165 33.88 

>36 134 27.52 

Complete immunization     
Yes 394 80.9   
No 93 19.1   

Household characteristics (N = 395)                                    
Sex of household head                                       

Male 359 90.83   
Female 36 9.17   

Cultivated farm size (hectares)   2.41 1.22 

<1.5 145 36.8   
 1.5-2.8 171 43.18   
>2.8 79 20.02   

Household size                                           7.00       3.41 

<6 194 49.11   
6-10 161 40.76   
>10 40 10.13   

Household expenditure (₦)   47308.01 23621.58 

<30000 92 23.29   
30000-60000 222 56.2   
>60000 81 20.51   

Mother’s education   9.06 4.03 

0 27 6.84   
6 89 22.53   
12 209 52.91   
16 70 17.72   

Water source      
Yes 209 52.91   
No 195 47.09   

Community characteristics 

Distance to health center (Km)     
<1 94 23.8 

3.04 2.17 1-3 289 73.16 
>3 103 26.08 

Table 2. Summary statistics for independent variables 

₦500 = 1 USD as at the time of survey (market rate) 
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rural areas of Nigeria are smallholders with less than 10 

hectares of farmland. The Source of water has a strong 

implication on child’s malnutrition and morbidity 

(especially diarrhoea) in many developing countries. The 

results showed that only 53% got potable water from a 

safe source. In rural Nigeria, only 50% of the households 

got water from a safe source in 2013 (National 

Population Commission/ICF International, 2014). The 

mean distance from the respondents’ place of residence 

to the nearest health centre stood at 3 km and ranged 

from 1 km - 7 km. 

3.2 The incidence of malnutrition  

A healthy and productive generation in the future is 

only possible with well-nourished children. Pre-school 

children need adequate nutrition for optimum growth. It 

is believed that better nutrition and health improve the 

learning ability of a child. Invariably, it leads to an 

increase in the strength of the labour force, hence, 

contributing significantly to economic growth. The 

results presented in Figure 1 show that about 44%, 10%, 

and 46% of under-five children respectively were 

malnourished, at-risk, and well-nourished. About 43% of 

under 5 children in rural Nigeria were malnourished in 

2013 (National Population Commission/ICF 

International, 2014). The higher malnutrition rate 

obtained may not be unconnected with the economic 

recession experienced in the country in 2016-2017 when 

this survey was carried out. 

3.3 Determinants of child malnutrition 

In this study, the three categories of under-five 

children studied were grouped into two to analyse the 

determinants of child malnutrition. The two categories 

are malnourished (comprising of malnourished and at-

risk) and well-nourished children. This is due to low 

frequencies in the at-risk children category as opined by 

(Alom et al., 2009). The results of the logit model are 

presented in Table 3. As presented in the table, the 

adjusted R2 which indicates the variation in malnutrition 

explained by the independent variables was 47.2%. 

Model chi-square was 73.81 and significant at a 1% 

level, meaning that all the factors significantly combined 

to determine the malnutrition status of under-five 

children in southwest, Nigeria.  

A child’s sex and child malnutrition status were 

inversely related, implying that the probability of the boy 

child being malnourished was lower compared with that 

of the girl child. The marginal effects indicate that the 

probability of a boy child being malnourished will be 

reduced by 0.4% in the study area. This may not be 

unconnected with the cultural belief of the importance 

placed on boy child than girl child in the study area. The 

findings contradict those of Zewdie and Abebaw (2013), 

Deshmukh et al. (2013), Asfaw et al. (2015) and Akombi 

et al. (2019), but in consonance with the submission of 

Tekile et al. (2019) who reported that male children were 

more likely to be malnourished in rural areas. A child’s 

birth interval was found to be indirectly associated with 

malnutrition. The marginal effect implies that ceteris 

paribus, a unit increase in the birth interval of the child 

will reduce the likelihood of the child being 

malnourished by 13.6%. This may be because longer 

birth-interval between two births permitted for proper 

use of household resources towards the child, which 

eventually led to an improvement in the child’s 

nutritional status. The finding is consistent with those of 

(Roy, 2000; Das et al., 2011; Khan and Raza, 2014).  All 

the researchers opined that a child’s birth interval and 

malnutrition are inversely correlated.  

We found an indirect relationship between cultivated 

farm size and child malnutrition status. This implies that 

a unit increase in cultivated farm size will result in a 

decrease in the probability of the child being 

malnourished by 7.8% ceteris paribus. This is 

understandable because produce from cultivated 

farmland will be consumed by household members and 

excess can be sold to pay for health expenditures. The 

finding concurs with that of Zewdie and Abebaw (2013), 

who reported an indirect relationship between cultivated 

farm size and child malnutrition.  

Mother’s level of education is another noteworthy 

result of this study which was inversely related to child’s 

malnutrition. The results of marginal effects show that 

all other things being equal, a unit increase in the 

mother’s level of education will decrease the probability 

of the child being malnourished by 3.1%. This could be 

due to the beneficial influence of mothers’ education on 

the nutritional status of children which may be through 

the employment status of mothers. Mother with a high 

level of education tends to utilize health care facilities 

better with the high implementation of improved medical 

Figure 1. Prevalence of malnutrition among under-five 

children 
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practices. A high level of education of mothers also 

guarantees better female independence and in turn 

affects decisions that border on health, and consequently 

improvement of child nutritional status (Akombi et al., 

2017). This position is consistent with Babatunde et al. 

(2011), Khan and Raza (2014), Akombi et al. (2019) and 

Tekile et al. (2019) who posited that child malnutrition 

and mother’s education are indirectly correlated.  

Furthermore, water source and child malnutrition 

were inversely related. The meaning is that children from 

households that had potable water sources were less 

likely going to be malnourished compared with their 

counterparts with unsuitable water sources. From the 

marginal effect value, the likelihood of the child being 

malnourished will be reduced by 19.7% ceteris paribus. 

This result concurs with that of Zewdie and Abebaw 

(2013), who reported an inverse relationship between the 

water source and child malnutrition. Lastly, this study 

showed a direct association between distance to the 

health center and child malnutrition status. From the 

marginal effect value, all other things being equal, a unit 

increase in distance to the health centre will result in an 

increase in the probability of the child being 

malnourished by 10.7%.  

 

4. Conclusion  

It is obvious from this study that the incidence of 

under-five children malnutrition was high in southwest, 

Nigeria. The empirical findings revealed that the 

determinants of malnutrition are multifaceted and 

interrelated. They include child’s, mother’s, household’s, 

and community-based characteristics. The key 

determinants of malnutrition are a child’s sex, child’s 

birth interval, cultivated farm size, mother’s education, 

water source, and distance to the nearest health centre. 

To reduce the incidence of malnutrition of under-five 

children in rural areas, this study recommended that: 

mothers should be advised to use contraceptives for child 

spacing, farmers should be enlightened on the need to 

implement modern farming practices that lead to 

optimum yield per land cultivated rather than increasing 

the size of cultivated farmland, there should be an 

improvement in women education and potable water 

source and health care facilities close to respondents’ 

residents should be provided.  
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