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Abstract  Policy makers at global, national and local levels are more than ever concerned about the rising trend in child 
malnutrition in Sub-Saharan Africa and how it can be curtailed in the context of general food and basic-needs policies. To 
support programme setting at the local government level, this study was conducted to examine the relative importance of 
environmental and socio economic correlates of child malnutrition. Primary data were collected through a well structured 
questionnaire and analysed using Z-score indices and probit model.Our results reveal that 46% of the children are stunted, 6% 
under weight and 21% wasted. Our model estimation identified the age of the child, diarrhoea infection and poor sanitation as 
key factors that increases the likelihood of malnutrition in the study area. This reflects the relative importance of environ-
mental factors in the study area. Socioeconomic factors were less robust but were consistent with previous empirical studies 
in terms of direction of association. The study recommends that government and other stakeholders should pursue sanitation/ 
hygiene programmes and public enlightenment programmes on the dangers of poor sanitation and diarrhoea.  
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1. Introduction 
This section presents a brief analysis of the problem of 

malnutrition particularly as it relates to the nutrition of chil-
dren in Nigeria, the underlying factors and the need for more 
intervention at the local level of governance. Nearly one- 
third of children in developing countries are either under-
weight or stunted and more than 30% of the developing 
world’s population suffer from micronutrient deficiencies 
[20]. Nigeria, the most populous country in Sub-Saharan 
Africa is included in this story. Available data reveal high 
levels of malnutrition among children particularly in rural 
areas. The Nigeria Food Consumption and Nutrition Status 
Survey (NFCNS) showed that nationally, 42 percent of 
children were stunted, 25 percent underweight and 9 percent 
wasted. [8]. Along the same line, NDHS 2003 reported 38 
percent of under-five children as stunted, 29 percent un-
derweight and 9 percent wasted. Stunting, wasting and un-
derweight conditions of a child are all indicators of child 
malnutrition or nutrient deprivation 

A host of factors underlie child malnutrition which in-
cludes household access to food and the distribution of this 
food within the household, availability and utilization of 
health services, and care provided to the child[4].Thus this 
study raises the question of whether socioeconomic and 
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environmental characteristics of households correlate with 
the likelihood that a child becomes malnourished. Malnutri-
tion is recognised as a consequence of poverty since most of 
the worlds malnourished children live in the developing 
nations of Asia, Africa and Latin America where those 
mostly affected are from low income families. Furthermore, 
higher rates of infant mortality are found among countries 
that have inequitable distribution of wealth and income, 
relatively low per capita income, high adult literacy, poor 
access to clean water, and low caloric consumption per 
person.  

Reducing child malnutrition is a key millennium devel-
opment goal and a focal policy thrust of the government of 
Nigeria as well as other countries in Sub-Saharan Africa. 
Though there are several other global and national initiatives 
to increase food availability and stability, more interventions 
are needed at the local government level particularly as re-
gards raising the resources of households and the promotion 
of hygiene and sanitation in the study area. Iseyin is a Peri 
urban town located in Oyo state Nigeria and approximately 
100 kilometres north of Ibadan. It comprises 11 wards 
namely, Adoawaye, Akinwumi/OdoOgun, Ekunle 1, Ekunle 
2, Faramora, Ijemba/Oke Oja, Isalu 1, Isalu 2, Koso 1, Koso 
2, Ladogan/Oke Eyin.The estimated population is 236,000 
and the people are mainly into trading, faming and weaving 
and other activities. Poverty and poor sanitation are well 
pronounced in the town. Though there are different health 
centre within the town like the general Hospital and other 
private hospitals, access by households is often difficult. To 
guide policy formulation at the local level, this study at-
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tempts to investigate those factors correlating with child 
malnutrition. It takes up the null hypothesis that socio eco-
nomic and environmental factors do not have partial influ-
ence on the likelihood of malnutrition against the alternative 
hypothesis. The specific objectives to examine are: socio-
economic and environmental characteristics of households, 
the incidence of child malnutrition and the factors influenc-
ing child malnutrition  

2. Policies and Programs to Address 
Malnutrition 

This section presents the many initiatives to address the 
problem of food security and nutrition in Nigeria. The aim is 
to reflect on the fact that continued prevalence of malnutri-
tion at local levels presupposes ineffectiveness of these ini-
tiatives or the inability of households to benefit from these 
initiatives because of poverty and low income to facilitate 
participation. The pathway to adequate access to health and 
nutrition requires opportunities to assist poor families espe-
cially women to generate income and gain access to health 
services and a health environment which engenders adequate 

care for themselves and their children. Thus several initia-
tives and relevant policy environmenthave evolved over the 
years to address malnutrition in Nigeria. Some of these ini-
tiatives are documented in table 1 below. 

3. Review of Theory and Empirical 
Studies 

The well known theory of G. Becker views child nutrition 
as a good produced in the home. Accordingly, a household 
maximizes a utility function defined over leisure, mar-
ket-purchased goods, and home produced goods such as 
child nutrition while facing a budget constraint, a time con-
straint and a biological nutrition production function. The 
production of child nutrition depends on a set of inputs, such 
as food or nutrients and the utilization of health services, a 
set of exogenous individual characteristics such as a child’s 
genetic endowment, gender and age and a vector of house-
hold and community characteristics that affect the manner in 
which inputs are used including socioeconomic and envi-
ronmental characteristics.  

Table 1.  Selected programmes and policies on food security and nutrition 

Programme Objectives 

Food and Nutrition Policy (FNPN) 
• To improve the nutritional status of all Nigerians, particularly most vulnerable 
• Goals include guiding and coordinating food and nutritional activities from national to community 
levels. 

National Plan of Action for Food and 
Nutrition 

• The institutional platform for realizing the rights to adequate nutrition and achieving the Millen-
nium Development Goals.  
• It is aimed at addressing the causes of malnutrition 
• To promote partnerships among all stakeholders 

The Primary Health Care programme 
• Promoted and supported by the federal and state ministries of health and implemented by the local 
government 
• It offers the basis for the successful integration of nutrition activities into the health care system. 

Accelerated Child Survival and De-
velopment 

• UNICIFF initiative which began in 2002 
•  It started as the Accelerated Child Survival and Development (ACSD) initiative in 16 high mortal-
ity districts in four countries in West and Central Africa, with a goal of reducing child mortality by35 
percent by 2010. 

Catchments Area Planning and Action • A new development paradigm that promotes increased use of proven child health interventions at 
the household, community, and health facility levels  

The Gender Informed Nutrition and 
Agriculture initiative • Concerned about the alarming increase of micronutrient deficiencies. 

The Agriculture Nutrition Advantage 
(TANA) 

• An international Institute of Tropical Agriculture (IITA) initiative in partnership with other agen-
cies. 
•  The aim is to end hunger in Africa. 

The Home-Grown School Feeding 
and Health Program 

• Initiated in 2005 by Nigeria’s federal government to reduce child malnutrition and poverty. 
•  Empower school-aged children; and to mitigate risk factors  
• The program ensures a free meal for a child each school day that is adequate in quality and quantity. 

Vitamin A Supplementation initiative • Aims to control vitamin A deficiency. 
• Started in 1996 in response to high infant andunder-five mortality rates 

Food Fortification and Bio fortifica-
tion programme 

• Initiated by the government to end hidden hunger.  
• Universal salt iodization (USI) was adopted in 1993 to combat iodine deficiencydisorders (IDD).  
• The government legislated mandatory vitamin A fortification in 2000 for flour, edible vegetable oil 
products, and sugar 

National Special Program for Food 
Security (NSPFS) 

• An initiative of the Federal Government of Nigeria and the Food and Agricultural Organization.  
• The aim is to contribute to sustainable improvements in national food security through a rapid in-
crease in productivity and people’s access to food. 

Adopted from Akinyele (2009) 
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Empirical studies that have identified socioeconomic and 
environmental factors at national, sub-national, community 
and household levels exist. At the household level, [4] iden-
tified household resources, parental education, and food 
prices as key determinants of chronic child malnutrition in 
Ethiopia using a national household survey data set and a 
quasi-reduced demand function analytical technique. Edu-
cation is one of the most important resources that enable 
women to provide appropriate care for their children which 
are an important determinant of children’s growth and de-
velopment. Studies in the Philippines[2], Libya[14] and 
Ethiopia[21] show a decreased incidence of malnutrition 
among young children with an increase in the level of 
mother’s education. Although women’s employment en-
hances household’s accessibility to income, it may also have 
negative effects on the nutritional status of children as it 
reduces a mother’s time for child care. For example, some 
studies have revealed that mothers of the most malnourished 
children work outside the home[13,1].  

Another study argued that there is no association between 
maternal employment and children’s status[7]. Unfavourable 
health environment caused by inadequate water and sanita-
tion can increase the probability of infectious diseases and 
indirectly cause certain types of malnutrition[17,5]. Diarrhea 
and other infectious diseases affect both dietary intake and 
utilization which may have a negative effect on improved 
child nutritional status[16].  

Besides within country micro analysis, there are cross-c 
ountry analyses on the determinants of child malnutrition. 
Variables included are per capita national incomes, female 
education, proxy variables for health services provisioning. 
Also included is food available for human consumption 
measured as daily per capita dietary energy supply. The 
malnutrition variables employed are the prevalence of un-
derweight or stunted children under five. Results emanating 
from these studies are some of the time mixed. For example, 
some studies present conflicting results with respect to 
women’s education, health environment and food availabil-
ity.The argument against use of cross country analysis is 
basically methodological. For example, within country 
specificity is often not captured.  

4.Measurement of Child Malnutrition 

Child malnutrition is a clinical sign of nutrient deficiency 
manifested as stunting, under weight and wasting. These 
manifestations are often measured using biomedical or an-
thropometric indicators. However, anthropometric indicators 
are frequently used for its cheapness and relative availability. 
Commonly used anthropometric indicators of child malnu-
trition under the age of 5 years are height-for-age (HAZ), 
weight-for-height (WHZ) and weight-for-age (WAZ).HAZ 
is an indicator of a child’s long-term or chronic nutritional 
status. It reflects linear growth achieved before and after 
birth of children, with its deficits’ indicating long-term or 
chronic, cumulative effects of inadequate nutrition, health, or 

both, “especially protein-energy malnutrition, and sustained 
and recurrent illness” Low HAZ which is called “stunting,” 
refers to a situation in which children are shorter than ex-
pected for their age and sex in the reference population due 
to past chronic nutritional deficiency. WAZ measures body 
mass in relation to age. Low WAZ which is called “under-
weight,” represents a situation wherein children weigh less 
than expected considering their age. WHZ measures body 
mass in relation to body length and describes a recent and 
acute process that has produced a substantial weight loss. 
Low WHZ which is called “wasting,” refers to a situation 
where a child has failed to achieve adequate weight for his or 
her height. [18,15,12] 

The measurement of HAZ, WAZ and WHZ of a given 
population of children is usually carried out through the use 
of a standard reference population as a point of comparison. 
The standard reference population often used in previous 
studies and that recommended for use by[19] to analyse the 
incidence of child malnutrition is Z-scores below –2 standard 
deviations from the median of the standard reference popu-
lation. The reason for favouring children with Z-scores be-
low –2 standard deviations is that those scores convey in-
formation about the depth of malnutrition rather than simply 
whether a child was malnourished.[12] 

5. Conceptual Framework  
Child malnutrition is a manifestation of a host of factors. 

The framework developed by UNICEF categorises these 
factors into three aspects namely, immediate, underlying and 
basic. Immediatefactors relate to inadequate dietary intake 
and illness. Underlying factors relate to insufficient access to 
food in a household, inadequate health services and un-
healthy environment (poor water/sanitation and inadequate 
health services) and inadequate care for children and women 
at the household level. Basic factors relate to insufficient 
human, economic and organisational resources as well as 
policy environment. The food and agriculture frame work for 
the analysis of food and nutrition security classifies the fac-
tors at the national, sub-national, community and household 
levels. Socioeconomic and policy environment are the prin-
cipal determinants of food security at the national and 
sub-national levels while at the community and household 
level the basic determinants of food and nutrition security are: 
human resources, economic resources and organizational 
resources (for example, formal and non-formal institutions, 
extended families, and childcare organizations).In this study 
we classify the factors into socio-economic and environ-
mental. 

From the literature reviewed above some of the socio-
economic andenvironmental factors explaining child nutri-
tion include: household economic resources such as income, 
asset, and wealth are important determinants of child nutri-
tional status. It is expected that the higher thelevel of eco-
nomic resources of the household, the lower the level of 
child stunting.Second, the education of the mother is also 
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one of the most important resources that enable women to 
provideappropriate care for their children. Some studies have 
shown a decreased incidence ofmalnutrition among young 
children with an increase in the level of mothers' educa-
tion.Third,Mothers’ employment enhances the household's 
accessibility to income; it also has negative effects on the 
nutritional status of children, as it reduces a mother’s time 
forchildcare. Thus the relationship is mixed as some studies 
revealed positive relationship while others argued that there 
is noassociation between maternal employment and chil-
dren's nutritional status. Available data from[9,10] showed 
that more than half of the Nigerianpopulation, especially 
women and children, lived in severe poverty with poor ac-
cess to basic needs. 

Unfavourable environment such as inadequate water and 
sanitation can increasethe probability of infectious diseases 
and indirectly cause certain types of malnutrition. For ex-
ample, it has been shown that unprotected water sourceand 
non-availability of latrine were associated with low child 
stature. Only a relatively small percentage of Nigerian 
households have access to improved sources of drinking 
water and sanitation. Fourth, diarrhoeain children and other 
infectious diseases may reduce child nutritional status. Fifth, 
theage of a child is also more sensitive to factors such as 
feeding/weaningpractices, care, and exposure to infection at 
specific ages. Thus it has been shown that growthretardation 
(height-for-age) in children is positively associated with age 
[3]. 

This study takes up the hypothesis that malnutrition cor-
relates with socioeconomic and environmental factors 
namely location of households, parents educational status, 
parents occupation, expenditure on food, sources of water, 
type of toilet, method of refusal disposal, presence of diar-
rhoea, household size, the gender of the child and age of the 
child. These factors and many others not listed here underlie 
the set of conditions necessary for adequate nutrition. These 
conditions are adequate access to food; adequate care of 
children and women; and adequate access to basic health 
services, combined with a safe and healthy environment. 
Access to food refers to an individual’s capacity to purchase 
or exchange in kind levels of appropriate foods needed to 
maintain consumption of an adequate diet and nutritional 
level. Adequate care of children and women or care prac-
tices refer to care-giving behaviours such as breastfeeding 
and complementary feeding practices, food and personal 
hygiene, diagnosing illnesses, stimulating language and 
other cognitive capabilities, and providing emotional sup-
port. 

6.Methodology  
The study was carried out in Iseyin, a town located in Oyo 

state Nigeria and approximately 100 kilometres north of 
Ibadan. It comprises of 11 wards out of which 5 wards were 
randomly selected. A sample of 40 households was ran-
domly selected from each of the wards and that resulted to a 

total number of 200 households. However only 120 house-
holds were successfully interviewed through a structured 
questionnaire relating to households socio economic and 
environmental characteristics as well as child’s demography. 
The nutritional conditions were measured during the visit 
according to standardized procedures to ensure accuracy. 
Weights of children were measured using scales while chil-
dren’s height was measured using horizontal boards or ver-
tical boards were applicable. The analysis is divided into two 
parts. In the first part we used descriptive statistics such as 
tables, percentages and frequencies to summarize household 
socio economic and environmental characteristics. To 
summarize the incidence of malnutrition as measured by 
anthropometric indicators we used percentages. In the sec-
ond part, the probit regression model was used to analyse the 
socio economic and environmental correlates of child mal-
nutrition.  

6.1. Anthropometric Indicators 

These indicators are used to measure child malnutrition 
characterised by underweight, stunting and wasting condi-
tions. The indicators include Height for age Z-scores (HAZ), 
weight for height and weight for age Z-scores (WAZ). In this 
study all three indicators are used to describe the incidence of 
child malnutrition in the study area while Height-for-age 
(HAZ) was used specifically to establish the relationship 
between malnutrition and socioeconomic and environmental 
influences. HAZ is usually considered as the best index to 
represent children’s long term health status[11]. The Z-score 
index is expressed as: 

𝑍𝑍𝑖𝑖𝑖𝑖 =
𝑋𝑋𝑖𝑖𝑖𝑖 −𝜇𝜇𝑗𝑗
𝜎𝜎𝑗𝑗

                   (1) 

Where  
𝑍𝑍 = 𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 

𝑋𝑋𝑖𝑖𝑖𝑖 = 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑖𝑖𝑡𝑡ℎ𝑐𝑐ℎ𝑖𝑖𝑖𝑖𝑖𝑖 
𝜇𝜇 = 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 

𝜎𝜎 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 
A Z-score of -2 standard deviation is the most commonly 

adopted cut off for all nutrition indicators. Consequently a 
child with Z-scores below this cut-off is considered to be 
malnourished and he is assigned the value of 1 while a child 
with a Z-score above the cut-off is assigned the value 0 
representing a normal child.  

6.2. Probit Model Estimation 

The model assumes a random sample of children charac-
terised by ( , ), 1,...,i iy x i N= with dependent variable iy , and 
vector ix of k  explanatory variables.A latent variable *

iy  
representing the non-observable nutritional outcome.The 
non-observable nutritional outcome is represented as linear 
function of observable and unobservable factors,

* 'i i iy xβ ε= +  from which iy , the observed nutritional out-
come is derived. That is a child is considered malnourished if 
the nutritional outcome is larger than a threshold ( * 0iy > ) 
and normal if ( * 0iy < ). Thus the chances that a child is 
malnourished is modelled as a function of the independent 
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variables.  
( ) ( )/ 1.Pr ' 0.Pr( ' )i iE y x x xε β ε β= > − + ≤ −    (2) 

Pr( ' )i xε β= > −  
Pr( 1/ ) ( ' )iy x F xβ= = =  

Where ( )E  and ( )Pr  indicate expected value and 
probability respectively,𝑥𝑥, vector of explanatory variables, 
𝛽𝛽, the vector of coefficients to be estimated and 𝜀𝜀, the ran-
dom error terms. From the above, the log-likelihood function 
is derived which allows the parameter to be estimated by 
maximum likelihood techniques. The functional forms ( )F
allowsestimated probabilities to lie between 0 and 1.For the 
probit model, the functional form is a standard normal den-
sity function. The marginal effects of explanatory variable 
on the probability of malnutrition are calculated as:  

( ) ( ) ( )Pr ˆ ˆi i
i k

ki ki

x F x
f x

x x
δ β δ β

β β
δ δ

= =
        

 (3) 

Theory and empirical evidence from past studies guided 
the selection of the explanatory variables included in the 
probit model as depicted in the table below.  

Table 2.  Summary of variables and definition considered in the Probit 
model 

 Variables  Description  
Dependent variable 
Y1 Binary variable with value of 1 if malnourished and 0 other-

wise 
Independent variables 
X1 Household size:continuous variable which represents the 

number of persons in the household 
X2 Sex of child: dummy variable for the sex of the child1 if 

female and 0 otherwise 
X3 Age of the child: continuous variable and age in months 
X4 father’seducation: continuous variable and represent years 

offormaleducation 
X5 Mother’s education: continuous variable and represent years 

of formal education. 
X6 Expenditure on food:continuous variable and represent 

amount spent on food in naira per annum  
X7 Mother’s occupation: dummy variable, I if mother has an 

occupation and 0 otherwise 
X8 Father’s occupation: dummy variable 1 if father is working 

and0 otherwise  
X9 Useof vitamin A: dummy variable,1 ifyes and 0 otherwise  
X10 Had diarrhea in the last two weeks. Dummy variable, 1 if yes 

and 0 otherwise 
X11 Source of water: dummy variable, 1 if unprotected water 

source and 0 otherwise  
X12 Type of toilet, dummy variable, 1 if pit toilet and 0 otherwise  
X13 Method of refuse disposal 

7. Results and Discussion 
7.1. Socio-Economic Characteristics of Households 

From table 3 20.8 percent of the children fall within the 
age of 0-1, 48.4% between 2-3 years, and 30.8 percent 4-5 
years. The child within the lowest age bracket (0-1) may not 
be malnourished because most of them will still be breast 
feeding. 66% live in the urban area while 54% in the rural 
area. This means that most of the respondents have access to 

information and they are more expose to nutritional food. 
The household size shows that 50.8% have a household size 
of 0-5. 44.2% 6-10 and 5% above 10. 82.5% are educated. 
Education is expected to influence the awareness of child 
malnutrition and to educate them more about nutrition. 80% 
of households fall in the income bracket 1-50000; this im-
plies that income is generally low in the area. 30% are food 
secured and well nourished. 60% fed their children more 
than three times a day while 40% fed three times per day. 
77.2% have enough food to eat and 21.7 do not have enough 
food. 95.8%recieved vaccines to improve their health. 

Table 3.  Descriptive statistics  

Variables Frequency Percentage 
Age of child 

≥ 1 25 20.8 
2-3 58 48.4 
4.5 37 30.8 

Location 
Urban 66 55.0 
Rural 54 45.0 

Household size 
0-5 61 50.8 

6-10 53 44.2 
>10 6 5 

Mother’s education 
No formal 21 17.5 
Primary 27 22.5 

Secondary 32 26.7 
Tertiary 40 33.3 

Father’s income 
1-50000 80 66.7 

51000-100000 29 24.2 
101000-150000 1 0.8 

Number of times child is fed 
More than three times 72 60.0 

Three times 48 40.0 
Household food status 

There is enough food to 
 

93 77.2 
Some times food not 

 
26 21.7 

BCG vaccines 
Yes 115 95.8 
No 5 4.2 

Total 120 100 

Table 4.  Incidence of malnutrition using Anthropometric indicators  

Anthropometry 
 indicators 

Child’s  
condition 

Percentage  
of children 

Height-for age Stunted 55(46%) 
 Normal 65(54%) 

Weight-for-age underweight 6(5%) 
 Normal 114(95%) 

Weight-for height wasted 21(17.5%) 
 Normal 99(82.5) 

7.2. Incidence of Malnutrition  

Table 4 shows the incidence of malnutrition as indicated 
by Height-for-age, weight-for-length and weight-for-age.  
46% of the children are stunted, 5% under weight and 17.5% 
wasted. The results implythe existence of high incidence of 
malnutrition among the sampled children. As cited in[11], 
prevalence of malnutrition rate of 5% and above should be 
considered of significance and detrimental topublic health. 
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7.3. Correlates of Malnutrition as Measured by 
Height-for-AgeProbit Analysis 

From the table 5 below, the model displays a good fit with 
R square (coefficient of determination) value of 0.35 which 
means that 35% of the variation in child malnutrition is 
explained by the variables in the model. The directional 
relationship of all the explanatory variables with malnutri-
tion is consistent with previous empirical studies. However, 
out off of the 14 explanatory variables only 3 variables were 
found to be significant at 1% and 5% levels of significance. 
The variables that are significant are age of the child, diar-
rhoea and poor sanitation. Thus the hypothesis that age of the 
child, diarrhoea and poor sanitation do not influence malnu-
trition is rejected. Though empirical literature points to the 
fact that socio-economic variables influence malnutrition 
outcome, our finding appears conflicting. The alternative 
hypothesis that socioeconomic characteristics influence 
malnutrition in the study area was rejected. However, our 
findings regarding socioeconomic influences are not robust 
due to lack of variation in some of the variables. The vari-
ables that were not significant are sex, location, household 
size, father’s education, mother’s education, father’s occu-
pation, mother’s occupation, food expenditure, vitamin A, 
pipe born water, and type of toilet use. 

Table 5.  Probit analysis: Correlates of malnutrition  

Variables Parameter S.E Z-statistic 
Sex 0.153 0.128 1.19 
Age 0.208 0.052 3.98*** 

Household size 0.024 0.047 0.50 
Location 0.119 0.239 0.50 

Father’s education 0.291 0.178 1.63 
Morther’s education -0.082 0.216 -0.38 
father’s occupation -0.052 0.311 -0.17 

Mother’s occupation 0.208 0.313 0.66 
Food expenditure 0.000 0.000 0.54 
Use of vitamin A -0.105 0.124 0.85 

Have diarrhea in the last 2 weeks 0.476 0.145 3.29** 
Pipe bornwater -0.033 0.191 -0.17 
Type of toilet 0.158 0.141 1.12 

Poor sanitation 0.368 0.133 2.76** 

*** 1% level of significance, **5% level of significance 
No. of observation 104 
LR chi square (14)=50.83 
Probability>chi square=0.000, Pseudo R square =0.3549 

The age of the child has a relative importance of 21% on 
the likelihood of having malnutrition. It is positive and im-
plies an increase in the likelihood as the age of the child 
increases. This is because as the child grows, his or her food 
consumption will increase and this will determine whether 
the child will be nourished or malnourished. Secondly as 
argued in[11], in African households more attention and time 
are often devoted to child care and feeding practices of in-
fants while the elderly children are often times subjected to 
harsher conditions, including child labour and abuse, which 
are mistaken fortraining.Poor sanitation has a marginal effect 
of 37%. It is positive and therefore increases the likelihood 
of malnutrition in the study area. Diarrhoea is significant and 
positive and has a relative importance of 16% on the likeli-

hood of malnutrition. With some caution, it can be inferred 
that that the likelihood of malnutrition in the study area 
increases with age of the child, poor sanitation and having 
diarrhoea disease. 

8. Conclusions 
Malnutrition among children under five years of age in 

Nigeria is high and to support effective reduction, this study 
was carried out to understand those factors increasing or 
decreasing the likelihood of malnutrition in the study area. 
Primary data collected through a well structured question-
naire were subjected to analysis using Z-score indices and 
the probit econometric model. Our estimated results identi-
fied the age of the child, diarrhoea infection and poor sani-
tation as key factors that increases the likelihood of malnu-
trition in the study area. This reflects the relative importance 
of environmental factors in the study area. Socioeconomic 
factors were less robust. The study recommends that gov-
ernment and other stakeholders should pursue sanitation/ 
hygiene programmes and public enlightenment programmes 
of the dangers of poor sanitation and diarrhoea.  
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