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ABSTRACT 

BACKGROUND: Nutrition is a critical part of health and development. In Nigeria, malnutrition is 

widespread and persisted at alarming rate and continues to be a primary cause of ill health and 

mortality of under-five children. Women's empowerment is considered crucial for improving 

nutritional outcomes. This study is aimed at examining the relationship between mother's 

empowerment status and the nutritional status of under five children controlling for community 

characteristics in Nigeria. 

METHOD: This was a cross - sectional population based study that used a sample of 24,505 under 

five children from the 2013 Nigerian Demographic and Health Survey Dataset. Information on 

women's empowerment was assessed through the three aspects of decision making, namely on own 

health care, major household purchases, and visits to family or relatives. Children's nutritional status 

"as assessed through the WHO standard of measurement for stunting, wasting, and underweight. The 

distribution of respondent by key variables was assessed and summarized using percentages. The chi 

square test of association was used to test for statistical significance of the variables, while Multilevel 

logistic regression was utilized to examine the effect of individual and community level factors on 

nutritional status. 

RE ULT: Overall, 36.4% of the under five children were stunted, 16.9% wasted, and 27.3% 

undern eight. Involvement of women in decision making concerning large household purchases was 

found to be significantly associated with wasting and underweight. Wasted children were less like!) to 

belong to women who were involved in decision making concerning large household purchases (OR =

0.82, 95% Cl = (0.72 - 0.93), P < 0.05). Also, underweight children were less likely to belong to 

,, omen who were involved in decision making concerning large household purchases (OR = 0.85, 

95% CI = (0.78 - 0.95), P < 0.05). Malnourished (stunted, wasted, and underweight) children were 

less likely to belong to women with tertiary (higher) education. Stunted and Unden\eight children 

were less likely to belong to women from at least middle quintile of wealth. Wasted and Undemeight 

children were about 2 times more likely to belong to women residing in the urban areas compared to 

women residing in the rural areas (OR = 1.22, 95% Cl = ( 1.05 - 1.41 ), P < 0.05; OR = 1.16, 95% Cl -= 

( I 02 - 1.32), P < 0.05). Intra - community correlation for stunting, wasting, and underweight \\US

<,ignificant The intra - community correlation for stunting \\as 4.87%, for ,,asting \\as 9.76°,o, and 1t 

\\as 7 68% for underweight. 

CONCLUSION: There are inter - community variation in the nutritional status of under - ti\ e 

children. Women's involvement in decision mak.ing concerning large household purchases \\as 

significantly associated child nutritional status. Maternal education, place of residence, and household 

wealth quintile were significantly associated with child nutritional status 

Key" on.ls: Stunted, Wasted, Underweight, Intra - community correlation (ICC) 
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1.0 INTRODUCTION. 

CHAPTER ONE 

Nutrition is a critical part of health and development (WHO FACTS, 20 I 2). It is an important 

element of a child's survival (UNICEF Nigeria). As children are leaders of tomorrow and future of 

society, mothers are the guardian of that future (WHO 2005). Hence, to ensure sound foundation and 

secure future of any society, health and nutrition of their children need protection (Pandey 20 I 0). 

Children under age of five years require optimum attention/care, as this is the period of rapid growth 

and development which makes them highly vulnerable to malnutrition (Pandey 20 I 0). In this stage 

of life, malnutrition has far reaching consequences on child's future by severely affecting child's 

physical and mental development (WHO 2005). It weakens the immune system of the child, thereby 

contributes to more than 50% of deaths associated with infectious disease among this age group 

(WHO 2005). 

Children under five years of age depend on their mother for all nutritional needs. Since 

women are often the primary care givers, they can influence their children's nutrition especially 

through childcare practice (Bhagowalia et al. 20 I 2; Smith et al. 2003a). The status of women in the 

home also play a crucial role in how they are able to care for their children for improving nutritional 

outcomes (V dassani, 2013), as low status of women has been considered a major contributing factor 

to poor child health and growth (Ramalingaswami et al., 1996). For example, a woman living in a 

v,,ealthy household may be able to afford good-quality food and medicine for her child, but may not 

bt: able to take part in decision making regarding her own health or large household purchases, and 

l!\ 1.:n decision that will benefit her child. In view of this, improving mother's �tatus even in low 

economic set up will help improve the nutritional status of their children ( hroff et al , 2011). 
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I.I PROBLEM STATEMENT 

The issue of malnutrition has continued to remain a key health challenge in Nigeria, remaining an 

underlying cause of ill health in children. This may be due to constraints on women's physical 

mobility in many parts of the world that further restrict their ability to make independent decisions 

that may positively influence their health and the health of their under five children (Bruce, Lloyd, 

and Leonard, 1995). These constraints are a social norm that involves veiling of head and faces in 

some instances, as well as restrictions on unaccompanied travel to such places as shops, pharmacies, 

or hospitals, and limits on direct contact with unrelated males (Bruce, Lloyd, and Leonard, 1995). 

Even in instances where women wish to make decision regarding household consumption, 

l!>.penditures. or health care, they may need help and agreement from other family members, 

pa1ticularly the husband or mother - in - law, in actually conducting these transactions (Thomas, 

1990; Duraisamy & Malathy, 1991). 

1.2 JU TIFICA TION

Many studies been conducted on women empowerment status which in turn will have positive 

influence on the nutritional status of their under five children, but none has pointed out which of 

measures of women's empowerment (regarding decision making) has the highest effect on child 

nutrition. Women participation in decision making in the household is an important influence on 

dit!tary diversity of their children which will in turn reduce the prevalence of malnutrition m 1geria. 

Ir "' e take the welfare of children as a function of women's emp0\'.em1ent (regarding decision 

making), there are some socio - economic factors (such as level of education, t} pe of occupation, 

e.t.c) limiting women to be involved in decision mak.ing that will later ha\ e pos1t1ve effect on their

health and the health of their child, these factors will be 1dent1fied m this study after controlling for 

community characteristics. UNIV
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l.J Aim 

This study is aimed at examining the relationship between mother's empowerment status and the 

nutritional status of under five children controlling for community characteristics in Nigeria. 

1.J.1 Objectives

The objectives of this study are to: 

• Assess the level of intra community correlation in children nutritional status 111

Nigeria.

• Determine the relationships between decision making power and child nutritional

status controlling for intra - community correlation.

• Identify women's socio - economic and demographic factors that are associated

with children nutritional status.

l A Research Question 

• What are the socio - economic and demographic factors that are associated with nutritional

status of under five children in Nigeria?

• Which of the measure of women's decision making power exert the greatest effect on child

nutritional status?

I.� OPERATIONAL DEFINITION OF WOMEN EMPOWERMENT. 

Women's empowerment has been defined in various ways. According to United Nations 

Population Information Network, 1995, women's empowerment to encompass women having a 

sense of self-worth, access to opportunities and resources, choices and the abiltt) to exercise them, 

control over their own lives, and influence over the direction of social change Miles-Doan and 

B1�hrat, 1990, defines women's empowerment as a woman's pos1t1on \\ ithm household po\\er 

relations i.e. her bargaining power. According to NDHS 2013, to assess women's dcc1s1on mal,,.111g 

power, women's participation in three types of household decisions is tal,,.ing mto consideration: 

decision on own health care, making major household purchases, and dcc1s1on on v1S1ts to f.tmil) or 
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relatives. This study defines women empowerment as the ability of women to be involved in decision 

making that will in turn have positive effect on their health and the health of their children. 

1.6 INDICES OF CHILD NUTRITIONAL STATUS 

According to WHO 2006, there are three (3) standard indices of physical growth that describe the 

nutritional status of children. They are: 

• Height - for - age (Stunting):

• Weight - for - height (Wasting).

• Weight - for - age (Underweight).

Each of these indices gives different information about growth and body composition that can be 

used to assess nutritional status of children (NDHS, 2013). 
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CHAPTER TWO 

LITERATURE REVIEW. 

2.1 PREVALENCE AND EFFECT OF MALNUTRITION 

Malnutrition continues to be a primary cause of ill health and mortality among children in 

developing countries (UNICEF 2004). It is a major public health problem that is associated with 

about 60% of under-five mortality worldwide (UNICEF 2004). About 150 million children in 

developing countries are still malnourished and more than half of the underweight children live in 

outh East Asia Region (SEAR) (UNICEF 2004). In Nigeria, malnutrition is widespread and has 

persisted at alarming rate (Ngwu et al, 2014). With a population of more than 160 million, Nigeria is 

ranked third in the world with more than 10 million stunted children. NDHS 2013 report reveals that 

37% of under-five children are stunted, 18% are wasted and 29% are underweight. Also, in the six 

geo-political zones (North West, North East, North Central, South South, South East and South 

\\ est). there is a variation in child nutritional status., with North West having the highest proportion 

of stunted (55%), wasted (27%), and underweight (47%) children under five years of age, followed 

by the North East with 42% Stunted, 20% wasted, and 30% underweight. South West and South East 

has the lowest proportion of under five children who are wasted and underweight, I 0% and 11 % 

respectively. WHO reports that in developing countries, I 0.7 million children die each year, and of 

these deaths, 49 percent are associated with malnutrition (WHO, 2000). FMOH 2013, sa) 

malnutrition is one of the underlying causes of under-five mortality in Nigeria, contributing 53% of 

infant mortality. The high levels of malnutrition in developing countries in which Nigeria one, pose a 

major challenge for child survival and development (Joshi et al, 2011) This could be reduced by 

increasing awareness in mother regarding the nutritional intak.e of their child (Joshi et al, 2011). 

2.2 PROSPECTS OF WOMEN EMPOWERMENT IN NIGERIA. 

I he foregoing constraints (such as religious beliefs, ti literacy, discriminatory attitudes of males, and 

so on) notwithstanding (Lasiele, I 999), full actualization of the potentials of Nigerian "omen 1s not 

be}ond achievement in the next millennium. In recent times, some gams ha\ e been made (La1sclc 

1999). For instance, there are more women in low and middle professional jobs than ll 1s used to be 
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This gives a prospect for more positions for women at top levels in the future (Okojie, 1990). Also, 

the enrolment of the girl - child at the different levels of education seems to be increasing (Adewole, 

1997). Parents in some parts of Nigeria are now gradually embracing the idea of providing 

educational opportunities to the female child but the need to reach other parents who are stil I hostile 

to the idea of girl - child education cannot be over stressed (Laisele, 1999). Dantiye and Garbe 

( 1991) identified the common features of Nigerian women as: tolerance and endurance, high need for 

ussociation, frankness in matter they considered serious, persuasiveness, consideration and fairness, 

'>lubbornness to a belief, emotional stability, and forgiveness. Most of these characteristics of 

Nigerian women are needed to bail Nigeria out of its present predicaments (e.g moral decadence and 

national instability) (Lasiele, 1999). It is therefore not out of place to state that Nigeria women 

should be empowered to utilized their potentials especially these identified characteristics and 

contribute their quota to the transformation of the country (Adewole, 1997). Adefarasin ( 1987) 

observed that in order to change a country's vision and its sense of direction, the peoples orientation 

has to change. To reach all the people, the women should be reached first, since they can influence 

the children, the family and the nation at large (Adefarasin, I 987). 

2.3 \\OMEN'S AUTONOMY AND CHILD NUTRITION. 

C nnstraints on women's physical mobility in many parts of the world further restrict their abilit) to 

make independent decisions. Most women in developing countries are governed by social norms that 

restrict their physical mobility, referred to in the literature as female seclusion. This seclusion 

im olves the veiling of head and face in some instances, as well as restrictions on unaccompanied 

travel to such places as shops, pharmacies, or hospitals, and limits on direct contact with unrelated 

males (Bruce, Lloyd, and Leonard, 1995). Thus, even in instances where women \\ 1sh to ma"-e 

decisions regarding household consumption, expenditures, or health care, the) may need help and 

agreement from other family members, particularly the husband or mother-m-law, in actuall) 

conducting these transactions. Furthermore, it has often been argued that child health and 

111\ estments in children are determined by intra-household resource allocation dec1s1ons (1 homas, 

1990), which are related to gender inequalities in the household (Durn1sam) and Mnlath), 1991 ). In 
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families in which women play an important role in decision making, the proportion of family 

resources devoted to children is greater than in families in which women play a less decisive role 

Bruce, Lloyd, and Leonard, 1995; Blumberg, 199 l ). However, the low status of women is one of the 

main factors contributing to the poor nutritional status of children. The status of women in the home 

plays a crucial role in how women are able to care for children (Vdassani, 2013). Mothers' autonomy 

can influence the nutritional status of the children; in other words, the higher the level of mothers' 

autonomy, the better the nutritional status of the under five children (Brunson et al., 2009). Lack of 

maternal autonomy in obtaining healthcare for their children is associated with poor growth in 

children under 5 years of age (Masha! et al, 2008). Since women are often the primary care givers, 

they can influence their children's nutrition indirectly through their own nutritional status as well as 

directly through childcare practice (Smith et al. 2003a). Mother's control over purchase of dietary 

items, access to and control over resources can influence child's health and nutritional outcomes 

(Pandey, 20 I 0). Empowered and educated girls are better able to nourish and care for their children, 

leading to healthier, smaller families (UNICEF 2004). 

2A MATERNAL ATTITUDE, CULTURE AND CHILD NUTRITION. 

Lack of knowledge about healthy nutrition behaviours, and practice is a major cause of poor nutrition 

in most of the developing countries (Abuya et al., 2012). According to a study b) Ng,\ u et al. 2014, 

many mothers do not feed their infants with meat/eggs simply because of their cultural practice 

which can cause serious health problems to their children. Mothers' spec, tic preference for female 

rh) 5icians regarding the health of their children is associated with the poor child health (Masha! et 

al . 2008). Regarding breast feeding, mothers believe that if the) breast feed their infants e,clus1\elv 
. .

they will not retain their breast shapes in the course of breast feeding exclus1vel) ( g,\u et al., 

2014). Empowering individuals and commurnty with the nght 111format1on and dec1s1on making tools 

will enhanced their ability to adopt positive health behaviours and practices (Mahama aah.a and 

S) Ivester Galaa, 2011)
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2.5 MATERNAL EDUCATION AND CHILD NUTRITION. 

Research shows that there is a strong linkage between maternal education and children's health. 

Nulrilional problems are at times due to lack of education (Ngwu et al., 2014). Maternal education is 

considered a factor of child health promotion (Emina et al., 2011 ). It influences health-seeking 

behavior which in turn influences child nutritional status both at the community level and at the 

individual level (Frost et al. 2004). Child of an educated mother, being a child of mother from richest 

household are associated with lower risk of under-nutrition (Adedini et al., 2014). Apart from 

mother's education, the education of the father and other household member has significant effect on 

child's nutritional status (Bhumika, 2014). However, improving mothers years of schooling may 

have significant influence on child nutritional status and ultimately alter the pove1ty cycle as stunting 

i!:> n ke) prediclor of human capital (Abu ya et al., 2012). 

2.<> KNOWLEDGE OF BIRTH SPACING AND CIDLD NUTRITIONAL STATUS. 

An estimated 222 million of women in developing countries want to delay or stop childbearing 

(WHO fact sheet, 2013), which implies that the knowledge about birth spacing is high among 

women. In Nigeria, the knowledge of contraceptive methods is widespread with 85% of all women 

l<no\, ing at least one method of modern contraception (NDHS 2013). Women's knowledge about the 

reason for birth spacing were the fact that birth spacing allows mothers to have enough time to cater 

for their previous children, help avoid pressure on family income and resources, help mothers to 

regain strength in order to give birth to health children and enable mother to develop career but the 

actual practice is low (Nti el al., 2014). Parity and birth spacing exhibit a strong independent 

innuence on child nutritional status (Frost et al., 2004). Uninlended pregnanc} poses serious health 

risks lo mother and their infants by causing high risk of pregnancy and related complications 

( Yohannes, 20 l 0). Research has shown that short birth intervals (less than 24 months) are associated 

wllh poor health outcomes, especially during infanc} (Ahmed ShahJada et al. 2014), it ma) also 

l.Ompromise the care received by the child For example, a new pregnanc) ma) prompt "caning of 

lhe current child (Nti et al., 20 l 4). Longer birth intervals (more than t\\O }ears), on lhe other hand. 

conlribute to improved health status for both mother and child (NOi IS, 2013) 
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2.7 EFFECT OF WOMEN STATUS ON CHILD NUTRITION. 

The status of women exerts significant association on their child nutritional status (Frost et al., 

2005). Women with low status tend to have weaker control over resources in their households, 

stricter constraints on their time, limited information about health services, and poorer mental health 

and self - esteem (Smith et al. 2003). These factors can seriously impinge on a woman's ability to 

care for herself (Engle et al., 1999), they may also have long - term negative effects on children's 

birth weight and subsequent growth and on the quality of care provided to children (Kishor 2000). 

The high the status of women, the better the nutritional status of their children (Brunson et al., 2009). 

2.8 MEA URES OF WOMEN EMPOWERMENT ON CHILD NUTRITIONAL STATUS. 

Decision making can be a complex process, and the ability of women to make decisions that affect 

their personal circumstances is an essential aspect of their empowerment (NDHS, 2013). Different 

aspects of women's empowerment may act upon child nutrition in different ways and to varying 

degrees (Jejeebhoy, 2000). Women Participation in decision making is an important influence on 

dietary diversity (Smith et al., 2003). For example, women's decision making power O or control 

l)\ er resources to buy food will affect diet quality (Jejeebhoy, 2000). Similarly, women's ability to 

take their child to the doctor when the child is ill affects overall health and well-being (Frost et al., 

2005). Women who have experienced domestic abuse might be less able to safeguard both their and 

their children's nutrition (Adewole, 1997). As women empowerment is a multi - dimensional 

concept, we can examine these notions of empowerment and ascertain which specific aspects of 

empowerment matter most for child nutritional status (Duflo, 2012) 
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3.U METHODOLOGY 

3.1 STUDY DESIGN 

CHAPTER THREE 

This is a secondary analysis of a nationally representative cross-sectional data from the Nigeria 

Demographic and Health Survey (NDHS) 2013 data using multilevel analysis approach. Data on 

children under five years and their mother's characteristics was analyzed using random effects model 

to account for variation of malnutrition in under-five children across communities. 

3.2 DESCRIPTION OF THE NDHS 2013 

The OHS 2013 is the fifth in a series of demographic and health survey conducted in Nigeria. The 

survey covered all 36 states and the Federal Capital Territory (Abuja). The sampling frame for the 

survey was the list of enumeration areas (EAs) prepared for the 2006 Population Census of the 

Federal Republic of Nigeria, provided by the National Population Commission. The primary 

sampling units (PSU), which are referred to as clusters, were selected from the EAs. The NDHS 

-,ample was selected using a stratified three-stage cluster design consisting of 904 clusters, with 372 

in urban areas and 532 in rural areas. Thus, an average of 45 households was selected from each 

cluster by the method of equal probability systematic sampling. A detailed description of the 

-;am piing procedures is reported in the ND! IS 2013, final report (NPC and ICF Macro, 2009). The 

DI IS covers a nationally representative sample of 40,680 households based on Population and 

I lnusing Census of the Federal Republic of Nigeria, 2006. The ND! I successful!) inten 1ewed 

38.948 women aged 15 to 49 years, and 17,359 men aged 15 to 49 1ears The ethnic composition of 

the sample indicates that 28% of women are Hausa, 15% belong to lgbo ethnic group, and 14% 

identified themselves as Yoruba; are the major ethnic groups in Nigeria. Hm\ever, the anal) Sts \\.tll 

bt: focusing on 24,505 under five children and the characteristics of their mother UNIV
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3.J VARI ABLES INCLUDED IN THE ANALYSIS. 

3.3.1 OUTCOME VARIABLES. 

The outcome variable for this study is child nutritional status. It is measured with the use of 

the three (3) standard indices of physical growth that describe the nutritional status of 

children. They are: 

);:;- Height - for - age (Stunting), which is a measure of linear growth. For this analysis, 

the measurement is recorded. A child who is below minus two standard deviation (< -

2SD) from the median of the WHO reference population in term of height-for-age is 

considered short for his/her age, or "Stunted". But if the child is above minus two 

standard deviation (> -2SO), he/she is considered to be "Not stunted". (i.e. Not 

stunted= 0 or Stunted= 1). 

, Weight - for - height (wasting), which describes current nutritional status. For this 

analysis, the measurement is also recorded. A child who is below minus two standard 

deviation (< -2SD) from the median of the WHO reference population in term of 

weight-for-height is considered to be too thin for his/her height, or "Wasted". But if 

the child is above minus two standard deviation (> -2SO), he/she is considered to be 

"Not wasted". (i.e. Not wasted= 0 or Wasted= 1). 

::..- Weight - for - age (underweight), which takes into account both acute and chronic 

malnutrition (acute on chronic malnutrition) effects. For this analysis, the 

measurement is recoded. A child who is below minus two standard de, iation (< -2 D) 

from the median of the WHO reference population in term of \\eight-for-age 1s 

considered to be "underweight". But if the child 1s abo,e minus two standard 

deviation (> -2SD), he/she 1s considered to be "Not underweight" (i.e. Not 

underweight = 0 or Underweight = 1). UNIV
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3.3.2 EXPLANATORY VARIABLES 

The explanatory variables consist of the individual level variable and the community 

level variable. The individual level variables include: maternal age, level of education, 

religion, women's occupation, wealth index, women's autonomy, marital status. The 

community level variables considered in this study are place of residence and region 

of residence. During the 2006 Population Census, Nigeria was divided into states. 

Each State was sub - divided into Local Government Areas (LGAs), and each LGAs 

was divided into communities. Each community was divided into Enumeration Areas 

(EAs), which is referred to the Primary Sampling Units defined on the basis from the 

2006 EAs census frame. 

>- Maternal age is defined as the age of the women at the birth of the last child in the 

five years preceding the survey. This is calculated by subtracting the century month 

code (CMC) of the date of birth of the child from the century month code of the dare 

of birth reported by the respondent. Maternal age is further classified into: I 5 - 24, 25 

- 34, and 35 - 49 years.

,- Level of education is defined as the highest level of education attended by the 

respondent and categorized as: No education, Primary, Secondary, and Higher. 

:;... Occupation is measured as the respondents' occupation and re-grouped into white 

collar job (a merger of all professional and none professional \\ hire collar jobs), 

manual workers (i.e. traders, pepper sellers, etc.), and not working (i.e respondents 

that are not working. 

,- Women's autonomy is measured as women's decision mak.mg po,,er· (I) on o,,n 

health care, (2) major household purchases, and (3) visits to famtl) or relatives For 

this analysis, women's decision making power is recoded to each of the measures as· 

0 = Not involved ill decision making, 1 = Involved in decision making 

,,,. Religion is measured as the religious affiliation of the respondent. It is categorized as 

Christianity, Islam, and Trad1t1onalist 
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� Wealth Index measured as a standardized composite variable made up of quintiles. 

This is determined through Principal Component Analysis (from Factor Analysis) and 

based on household assets (e.g. type of flooring, water supply, electricity, radio, 

television, Refrigerator, type of vehicle) (Rutstein et al., 2004). It is categorized as 

poorest, poorer, middle, richer, and richest. 

� Marital status is measured as the respondents' current marital status. Jt is categorized 

as Not married, and Married. 

� Place of residence is measured as where the respondents live. It is categorized as 

Rural and Urban. 

>'" Region of residence is defined as geopolitical zones with administrative boundaries 

and categorized as: North Cental, North East, North West, South East, South South, 

and South West. 
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JA STATISTICAL METHODS. 

The distribution of respondents by key variables was assessed and summarized using percentages. At 

the bivariate level, frequencies and cross - tabulations were used to identify the distribution of the 

outcome variables by selected background characteristics. The chi square test of association was 

used to test the statistical significance of these bivariate association. Sample weight provided in the 

NDHS data were applied for the univariate and bivariate analyses in order to adjust for non -

response and over sampling of some areas. Multilevel logistic regression was utilized to examine the 

effect of individual and community level factors. Multilevel analysis was considered appropriate in 

order to account for the hierarchical nature of the NDHS data (Antai, 2009) and to be able to 

estimate community level effects on the outcome variable. A two - level logistic regression model 

was applied in the study and this consists of two sub models at level I and level 2. The 

characteristics of women were taken as individual level (level I) and were nested with in 

communities (level 2). The level 1 model represents the relationship among individual level 

variables, while the level 2 model examines the influence of community level factors (W
J
). 

Furthermore, a two - level model for a dichotomous outcome uses a binomial distribution and a logit 

link (Vu, 2005). In level I model, the outcome variable Yij for the individual i living in community j 

is written as follows: 

n 

In (P,j I I - Pij) = Poj + L PcuXq,J 
q=I 

where 

PoJ = Poo + UoJ 

P,J = P,o 

P2j = P20 
.......................................... ( ii) UNIV
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Subtituting equation (ii) in equation (1), we will have two models: the intercept model and the full 

model which are expressed below as: 

1'1 IE INTERCEPT MODEL: In (Puf l - Pij) = �00 + Uoj and 

FULL MODEL: In (Pu I 1 - Pij) = �oo + �01 Wj + �10X1u + �20X2u + .... + �noXnij + Uoj +

U1j Xqij 

'V\ here 

P 1J = Probability of a child to be malnourished (stunted, wasted, and underweight). 

P's are the fixed effect parameters. 

U's are the random effects at level 2. 

Xq,J where q = I, ... , n are the level I predicator variables. (i.e. X 11J = Mother's age, X21J = 

Mother's level of education, e.t.c) 

Wj = Clusters (level 2) 

All the level 2 random effects are assumed to have normal distribution with mean of zero (0) 

and variance of O'qq (Vu, 2005). A comparison of the variance component (Gqq) of the intercept (Po) 

"ith its standard error gives an indicator whether there are variations among communities in terms of 

nutritional status of under five children. 

Overall, three models containing variables of interest were fitted for each of the outcomes 

variables. The first model which is the "null" model was fitted without explanatory \anables It 

contained no covariates, but decomposes the total variance into individual and communit} 

\.'.omponents. The null model was also used to determine whether the O\erall difference bet\\een 

communities and individuals in terms of nutritional status of nutritional status was significant. Also. 

univariate model was fitted in order to determine the significance of each of the md1v1dual and 

community level factors. The second model referred to as the "decision making model" include the 

m�asurt!s of decision making power. It contains only the decision making variables to allO\\ the 

as!>essment of the impact of decision making power on the outcome , anable Last I), a third model 

was litted which is called the "final model". This included explanatory "anables at both the 
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individual and the community levels. The final model was used to test for the independent effect of 

community contextual variables above and over the individual variables. 

In the multilevel models, fixed effects refer to the individual and community covariates and 

were expressed as odds ratio (OR) and the 95% confidence interval. The random effects are the 

measures of variation in nutritional status (stunting, wasting, and underweight) across communities 

(place of residence and region of residence). The ratio of the variance at the community level to the 

total variance is referred to as the "intra-class correlation coefficient". The precision was measured 

by the standard error (SE) of the independent variables (Antai, 2009). The intra-class correlation 

coefficient (lCC), which is a measure of general clustering of the individual outcome of interest in 

the communities, is calculated as: 

p= ( cr\ / ( cr\ + n2/3)) 

\'vhere 

p is the intra-class correlation (ICC). cr\ is the variance at the community level. n.2/3 = 3.2907, 

and represents the fixed individual variance (Snijders & Bosker, 1999). 

According to the 2006 population census sampling frame used for NDHS 2013 survey, 

community is sub - divided into Enumeration Areas (EAs), which is referred to as cluster. For the 

purpose of this study, the cluster is the level 2 variable. 

3.5 DATA MANAGEMENT AND ANALYSIS. 

�PSS version 16.0 was used for data cleaning and also for assessing association bemeen \\Omen's 

:,o<..io - economic and demographic factor and nutritional outcome of under five children T \TA 

12 O was used for estimating both fixed and random effect models b} using Generalized linear and 

latent mixed models (gllamm) (Rabe et al., 2005). 
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CHAPTER FOUR 

RESULTS 

4.1 CHARACTERISTICS OF MOTHER'S WITH UNDER FIVE CIDLDREN. 

Table 4.1 below show that 49.8% of under - five children belonged to women aged 25 - 34 years. 

The proportion of under - five children that belonged to women between age 15 - 24 years and 35 -

49 years are 24.2% and 26.0% respectively. Majority (95.3%) of the under - five children belonged 

to \\Omen that are married with 67. l % of the children belong to women who residing in rural areas. 

Approximately, 47% of the under - five children belong to women with no education, 26.6% and 

20.4% of them belong to women with secondary and primary education respectively, while only 

6.1 % belong to women with tertiary (higher) education .. Proportion of under - five children 

belonging to women from each wealth quintile varies, with 23.5% and 22.5% belonged to women 

from poorer and poorest quintile of wealth respectively, 19.9% belonged to women from the middle

quintile of wealth, while 18.4% and 15.7% belonged to women from the richer and richest quintile of 

wl.!alth respectively. Forty - four percent (44%) of under - five children belonged to women who are 

manual workers, while 26.9% belonged to women who are white collar job workers. Onl) 29.1 % of 

the under - five children belonged to women who are not working. There is variation in the 

proportion of under - five children belonging to women from each region, with highest proportion 

(31.5%) of the under- five children belonging to women residing in the North West region, follov.- ed 

b) 20 7% belonging to women residing in the North East region. Only 12.3°,o of the under - five

children belonged to women resident in the South West region, \vhile 8.9% belonged to women 

residing in the South East region. Low proportion of under- five children belong to \\Omen \\ho are 

in'rolved in decision making: 36.3% of the under - five children belonged to \\Omen \\ho are 

im oh cd in decision making concerning their 0\\11 health, 35 7% belonged to women \\ ho are 

im olved in decision making concerning large household purchases, \vhtle 45.3°,·o belonged to\\ omen

'"ho are involved in decision making concerning v1s1ts to famil} or relatl\es. 
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r \BLE 4.1: PERCENTAGE DISTRIBUTION OF UNDER FIVE CIDLDREN ACCORDING TO 

THEIR MOTHERS' CHARACTERISTICS. 

% Number of Observations 
Mother's age 

I 15-24 24.2 7614 
25 -34 49.8 15698 
35 -49 26.0 8170 

Mother's educational level 
i\o education 46.9 14762 
Primary 20.4 6432 
Secondary 26.6 8365 
Higher 6.1 1923 

Mother's occupation 
Not working 29.1 9099 
White collar job 26.9 8424 
Manual worker 44.0 13764 

l\larital status 
ot married 4.7 1492 

Married 95.3 29990 
Religion 

Christianity 40.4 12654 

I Islam 58.6 18354 
' Traditionist 1.0 314 

\Vealth index 
Poorest 22.5 7076 

Poorer 23.5 7386 

t\liddle 19.9 6272 

Richer 18.4 5806 

Richest 15.7 4942 

\Vomen's autonomy 
Decision 011 health care 

�o 63.7 19060 
--

36.3 10874 Yes 

Deci\ion 011 large !,ouse/,old 

iJIIJ'Cfl{{Se\ 

'\o 64.3 19246 

'I es 35.7 10683 

Deci,ion 011 vfail� to family or 

re/at hie�· 
54.7 16365 No 

Yes 45.3 13566 

Community level factors 

Place of residence 
67.1 21131 Rural 

--

32.9 10351 Urban 
Region of residence 

North Central 14.7 4614 

North East 20.7 6517 

North West 31.5 9906 
South East 8.9 2816 

outh South 11.9 3747 
-

South West 12.3 3882 
--
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4.2 PREVALENCE OF INDICES OF CHILD NUTRITIONAL STATUS. 

Table 4.2 below shows the prevalence of each of the nutritional indices of under five children 

(24,505) analyzed in this study. Approximately, 36% of under five children are stunted, 17% are 

wasted, and 27% are underweight. 

T \IlLE 4.2 PREVALENCE OF THE NUTRITIONAL INDICES BASED ON THE DATA OF

UNDER FIVE CHILDREN ANALYZED. 

Nutritional Indices % Number of Observation. 

Stu11ti11!! 

Not Stunted 63.6 15574 

Stunted 36.4 8931 

IVa.\101{ 
Not Wasted 83.1 20373 

Wasted 16.9 4132 

Umlenveieht 

ot Underweight 72.7 17813 

-

underweight 27.3 6692 

-t.3 DI TRIBUTION OF WOMEN'S DECISION MAKING POWER. 

I able 4.3 below shows the percentage distribution of the measures of women·s decision making 

power. The proportion of women that are involved in decision making increases as level of education 

increases for all the measures of decision making (i.e. decision on health care, large household 

purchases, and visits to family or relatives). Similarly, the proportion of women that are involved in 

decision making increases as the quintile of wealth increase for all the measures of decision making. 

l lowever, among women that are not working and reside in the rural areas, the proportion of

involvement in decision making is low for all measures of decision making. The proportion of 

women that are involved in decision making is high among those residing in the southern regions 

compared to those residing in the northern regions for all measures of decision makmg. The 

proportion of women that are involved in decision making is high among the middle aged (25 34

) cars) women; for all measures of decision making power. This indicate that ,,omen's decision 

making power is high among the middle aged women, who have tertiary (higher) education, ,, ho are 

white collar JOb workers, belonging to the richest quintile of \\ealth, and res1dmg in the urban are�1s

in the south west region; for all measures of decision making power 
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1 ABLE 4.3: PERCENTAGE DISTRIBUTION OF WOMEN'S DECISION MAKING POWER. 

Variable Decision on health Decision on large Decision on visits to 
care household purchases family or relatives 

Number Number Number 

of Yes(%) of Yes(%) of Yes(%) 

women. women women 

.... 
Maternal age 

15-24 1873 27.0 1802 25.9 2569 37.0 

25-34 5849 38.7 5745 38.0 7142 47.3 

35-49 3152 40.0 3136 39.8 3855 48.9 

Level of education 
No education 2574 17.9 2259 15.7 3822 26.5 

Primary 2771 45.7 2887 47.6 3404 56.1 

Secondary 4278 56.2 4342 57.1 4957 65.1 

Higher 1251 68.0 1195 64.8 1383 75.0 

Occupation 
Not working 1723 20.0 1515 17.6 2492 29.0 

White collar job 3714 46.2 3778 47.1 4289 53.4 

Manual worker 5382 41.0 5343 40.7 6720 51.2 

Religion 
Christianity 6950 60.3 7201 62.5 7997 69.4 

Islam 3752 20.9 3295 18.4 5346 29.8 

Traditionist 115 38.0 129 42.7 148 48.8 

\\ eallh index 
Poorest 

-
1067 15.5 970 14.0 1723 25.0 

Poorer 1834 26.1 1722 24.5 2399 34.2 

Vliddle 2310 39.9 2391 41.4 2852 49.3 

Richer 2658 48.6 2695 49.3 3181 58.2 

Richest 3005 63.3 2905 61.2 3411 71.8 

Place of residence 
Rural 5889 29.2 5877 29.1 7638 37.9 

Urban 4985 51.0 4806 49.2 5928 60.7 

Region of residence 
'-

1\Jorth Central 2126 48.0 2172 49.1 2360 53.3 

'\orth East 1623 25.9 1294 20.6 227/ 36.2 

l-,Jorth West 1179 12.2 1091 11.3 1890 19.5 

South East 1552 61.3 1539 60.9 1776 70.1 

South South 1842 55.6 2159 65.2 2/64 65.4 

South West 2552 68.8 2428 65.4 3105 83.7 
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4.4 BIVARIATE ANALYSIS. 

Table 4.4 below shows the bivariate results of maternal factors associated with child nutritional 

status. With respect to stunting, the proportion of stunted children decreases with the increase in 

level of maternal education: 50.4% of stunted children belonged to illiterate women (i.e. women with 

no education) while only 12.6% belonged to women with tertiary (higher) education. Also, the 

proportion of stunted children decreases as the quintile of wealth a woman comes from increases: 

54.4% of stunted children belonged to women from the poorest quintile of wealth, while 16.7% 

belonged to women from the richest quintile of wealth. Similarly, the proportion of stunted children 

decreases with women's professional occupation: 40.6% of stunted children belonged to women who 

are not working, 35.4% belonged to women who are manual workers, while 33.8% belong to women 

v.ho are white collar job workers. Out of all the stunted children, approximately 35% belong lo

middle aged (25 - 34 years) women, which makes it the lowest among the age categories. The 

proportions of stunted children belonging to women who are married and reside in the rural areas 

are: 36.8% and 42.3% respectively. Stunted children belonging to women of the Islamic faith have 

the highest proportion (46.8%), followed 39.2% belonging to women who are traditionalist. The 

proportion of stunted children varies across the regions, with 55.6% belonging to women residing in 

the 1\orth West region, v.hile 29.1 % belonged to women residing in the North Central region. Only 

21.8% of stunted children belonged to women residing in the Soulh west region, '>\hile 15.0% 

belonged to women residing in the South East region. The prevalence (%) of stunted children 

decreases wilh the involvement of women in decision making. At most 30% of children are stunted 

with the involvement of women in decision making (for all measures). The difference in stunted 

diildren belonging to women across all categories of- maternal education. mother's age, occupation, 

marital status, religion, wealth index, place of residence, region of residence, and all measures of 

women's decision making power was found to be statistically s1gn1ficant (P < 0.05). 

WASTING 

I he proportion of wasted children decreases with the increase in the le, el maternal education and 

wealth quintile the women belong. Only, 15 7% of wasted children belonged to \\Omen in their 
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extreme age (35 - 49 years), which make it the lowest among the age categories. Wasted children 

belonging to women of the Islamic faith have the highest proportion (2 I .0%), followed 11.5% 

belonging to Christian women. The proportions of wasted children belonging to married women and 

reside in the rural areas are: I 7% and I 7.3% respectively. The proportion of wasted children varies 

across the regions, with 25.4% belonging to women residing in the North West region, while 11.7% 

belonged to women residing in the North Central region. Only 12.5% of wasted children belonged to 

women residing in the South East region, while l 0.8% belonged to women residing in the South 

Vv est region. The prevalence of wasted children decreases with the involvement of women in 

decision mah.ing. At most 14% of children are wasted with the involvement of women in decision 

making (for all measures). The difference in wasted children belonging to women across all 

categories of: maternal education, mother's age, occupation, marital status, religion, wealth index, 

pl�1ce of residence, region of residence, and all measures of women's decision making power was 

found to be statistically significant (P < 0.05). 

UNDERWEIGHT 

I he proportion of underweight children decreases with the increase in the level maternal education 

and wealth quintile the women belong. Only 26.6% of underweight children belonged to middle aged 

(25 - 34 years) women, which makes it the lowest among the age categories. Under - five children 

belonging to women of the Islamic faith have the highest (36.7%) proportion, followed b) 28 6% 

belonging to women who are traditionalist. The proportion of underweight children belonging to 

nrnrried women and resides in the rural areas are: 27.6% and 30.9% respective!). The proportion of 

un<lerweight children varies across the regions, with 46.3% belonging to \\ omt!n residing in the 

orth West region, while 17.9% belonged to women residing in the North Central region Onl) 

14.2% of underweight children belonged to women residing in the South west region, "hile 11 .4%

belonged to women residing the South East region. The prevalence of undemeight children

decreases with the involvement of women in decision making At most 21 % of children are

underweight with the involvement of women in decision making (for all mea.rnreJ) ·1 he tl1ffercncc.!

in underweight children belonging to women across all categories of- maternal education, mother s
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age, occupation, marital status, religion, wealth index, place of residence, region of residence, and all 

measures of women's decision making power was found to be statistically significant (P < 0.05). 

In general, the proportion of malnourished (stunting, wasting, and underweight) children 

Jccreases with increase in level of maternal education and according to the quintile of wealth the 

woman belong. The proportion of malnourished (stunting, wasting, and underweight) children was 

observed to be highest among women residing in the North West region. The prevalence of 

malnutrition (stunting, wasting, and underweight) decreases with the involvement of women m 

decision making (for all measures). The proportion varies for all other categories of variables 

considered in the bivariate analysis. All the mothers characteristics considered in the bivariate 

anal) sis were found to be statistically significant (P < 0.05) for all indices of child nutrition. 
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l .1blc 4.4: Bivariate results of maternal factors associated with child nutritional status.

'-· 
Variables 

Mother's ae:e 
15-24

25 - 34 
1--

35 -49 

Lrvel of education 
"Jo education 

-

Primary 
--

econdary 
I ligher 

-

Occupation 
Not working 

-

White collar job 
v1amml v. orker 

I\ 1:1 ri ta I status 
ot married 

Married 
Rl'li_gion 

Christianity 
Islam 
Traditionist 

Wealth index 
Poorest 
Poorer 
v1iddle 

-

R1chc1 

R1L111.:�1 
-

\\ omen's autonomy 
J>eci!,i011 Oil health care

No
Yes 

Decifion Oil large household 
purchases 

"\o 
-

', e5 

IJecnioll on l'isits to family or 

relative\ 
'\o 

-

� 
Yes 

C(Jmmunily level factors 
Place of residence 

Rural 
Urban 

Region of residence 

-

L 
-

-

North Central 
North East 
t\orth West 
South East 
South South 
South West 

Stunting 

(%) 

39.9 

34.8 

36.6 

50.4 

33.6 

22.0 

12.6 

40.6 

33.8 

35.4 

27.6 

36.8 

22.6 

46.8 

39.2 

54.4 

45.7 

35.3 

25.1 

16.7 

42.0 

28 5 

42.4 

27.6 

43.2 

29.7 

42.3 

25.4 

29.1 

44 I 

55.6 

15.0 

20.4 

21.8 

Child Nutritional Status 

P-value Wasting P- val ue Underweight 
(%) (%) 

0.000 0.000 

19.2 30.0 

16.4 26.0 

15.7 27.5 

0.000 0.000 

20.9 38.9 

14.9 23.4 

13.6 16.4 

9.9 8.3 

0.000 0.000 

19.2 30.9 

14.8 24.8 

16.6 26.6 

0.000 0.007 

13.8 19.8 

17.0 27.6 

0.000 0.000 

11.5 14.9 

21.0 36.7 

11.0 28.6 

0.000 0.000 

21.0 41.8 

18.6 33.9 

15.7 24.5 

14.9 19.1 

13.0 13.6 

0.000 0.000 

19.I 32.5 

13.5 19.7 

0 000 0.000 

I 9.4 33.0 

13.0 18.7 

0.000 0.000 

19.8 34.0 

13.8 20 5 

0.000 0.007 

173 30.9 

16.0 20.6 

0.000 0.000 

I 1.7 17.9 

18.0 32.0 

25.4 46.3 

12.5 11.4 
11.5 13.2 

10.8 14.2 

P-value

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
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-'·=' M UL Tl LEVEL ANALYSIS. 

The bivariate relationships indicated by the data on Table 4.4 can be due to interrelationships among 

the various measured characteristics as well as the unmeasured characteristics at the community 

level. Multilevel modeling was therefore used to determine the predictors of child nutritional status 

(stunting, wasting, and underweight). In the multilevel models, community was considered as the 

random effects. The model started with an empty intercept - only model (model I) to test the null 

hypothesis that community level variance for stunting, wasting, and underweight is zero and to 

assess if the data justify the decision to assess random effects at the community level. The result 

presented in Table 4.5 shows that there is considerable inter-communities heterogeneity in stunting. 

The community - level variance in the empty model is large and significant pointing to considerable 

difference in stunting across the communities. The Log-likelihood statistic in the empty model is 

29716.38. The intra-class correlation in the empty model for stunting was estimated at 21.74%, 

which is the variance that could be attributed to the dependency of the observation within 

communities. Also, a univariate model to determine the effect of each of the variables one at a time 

was fitted. In the univariate model, maternal education is significantly associated with decreases in 

stunted children. Children that are stunted were less likely to belong to women with at least primary 

education compared to mothers with no education. Religion is significantly associated with increase 

in stunting. Stunted children were more likely to belong to women that are from the Islamic faith 

(OR= 2.23, 95% Cl= (2.02 - 2.47), P < 0.05) and women who are traditionalist (OR= 1.56, 95% Cl 

= ( 1.15 - 2.12), P < 0.05) compared to women who are Christians. Wealth index also showed a 

significant association decrease in stunted children. Children that are stunted were less likely to 

belong to women from at least poorer quintile of wealth (i.e. the likelihood of s111ntmg decrease as 

the qumtile of wealth a woman belongs to mcreases). Stunted children were less likely to belong to 

women residing in the urban areas (OR = 0.44, 95% CI = (0.39 - 0.51 ), P < 0.05) compared to those 

residing in the rural areas. Stunted children were more likely to belong to women resident in the 

North East (OR= 2.05, 95% CI = (1.75 - 2.41), P < 0.05) and North West (OR - 3 60, 95% CI = 

(3.1 0 - 4.18), p < 0.05) compared to women resident in the North central Alternat1\el), stunted

children were less likely to belong to women residing in the southern regions compared to women 
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the North central region. All measures of women's decision making power showed a significant 

association with the decrease in stunted children. Children that are stunted were less likely to belong 

to women who are involved in decision making (for all measures) compared to women who are not 

involved in decision making. 

Model 2 showed result of the effects of the decision making variables. Women's involvement in 

decision making concerning own health care, large household purchases, and visits to family or 

relatives shows no significant association with stunting. However, in comparison to the empty model 

(model I), the variation in stunting was significant across communities (cr = 0.8498; P < 0.05). The 

Log-likelihood statistic is 28493.24. The intra-community correlation in the model 2 for stunting 

indicated that 20.52% of the total variance for a child to be stunted is attributed to the dependency of 

the observation within communities. 

Model 3 contained both the decision making variables and other variables. Results showed that the 

inclusion of other variables had independent effects on stunting as well as moderating effects on the 

.i��ociation between individual/household factors and stunting. For instance with the introduction of 

other variables, the significance of place of residence and women's decision making power in model 

I disappeared. However, the effects of maternal education, household wealth index, religion, and 

region of residence remained significant but varies with slight increment in their odds across all 

categories. Stunted children were less likely to belong to women with at least secondary education 

(OR = 0.79, 95% CI = (0.71 - 0.88), P < 0.05; OR= 0.50, 95% Cl = (0.41 - 0.60), P < 0.05) 

compared to those women with no education. Relative to women from the poorest wealth quintile, 

stunted children are 0.45 times less likely to belong to women from the richest quintile of \\ealth. In 

contrast. stunted children were more likely to belong to women residing in the North East (OR =

t.53, 95% CI= (1.32 - 1.77), P < 0.05) and North West (OR = 2.58 95% Cl= (2.23 - 2 97), p <

0.05) compared to women residing in the South East and South South region Ho\,ever, the variable

marital status was omitted in the analysis because of collinearity with another variable (mother's

age). Comparatively, the variance at the community level in model 3 remain significant (cr - 0 I 683,

p < 0.05). The intra-community correlation significantly reduced to 4.87% md1catmg that the

inclusion of other variables was important for obtaining n better explanatory model. Also, the Log-
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likelihood ratio test reduced to 27209.27 which makes it the smallest of all the models. The 

clustering of the likelihood of having stunted children at the community level is as a result of the 

composition of the communities by community characteristics. 
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T \BLE -tS.l: MULTILEVEL LOGISTIC REGRESSION ODDS RA TIO OF THE EFFECTS OF THE 

MATERNAL AND COMMUNITY FACTORS ON STUNTING IN UNDER- FIVE CHILDREN. 

Variable 

I 1,cd effects 
Individual characteristics 
Mother's ae:e I 5 - 24(ref) 25-3435-49
Lc,el ofeducation l\o education (rel) Primary Secondary ll1gha 
I\Jaritnl status l\ot married (ref) Married 
Occupation Not \\ orl--ing trct) 

-
White collar job'vlanual \\ orl--cr 

Rcl�gion (_ hmt1an1t) (ref) blam I ratl1t1onist 
\\ en II h inde;\. Poorest (ref) Poorer Middle Richer Richest 
\\ omen's autonomy Dt!ci1io11 0 11 health care 

1'..o (rd) 

Model I Empty model & Univariate model Odds ratio (95% Confidence Interval) 

0.95 (0.88 1.00 (0.92 
0.70 (0.64 0.45 (0.41 0.24 (0.20 

I .09 (0.93 
0.97 (0.89 0.96 (0.89 

2.23 (2.02 1.56 (1.15 
0.78 (0.71 0.55 (0.49 0.35 (0 31 0 23 (0.20 

1.02) 1.09) 
0.76) ** 0.50) ** 0.29) ** 

1.27) 
1.06) 1.03) 

2.47) ** 2.12) ** 
0.85) *"' 0.61) ** 0.39) ** 0.26) ** 

Model 2 Decision making 
Odds ratio (95% Confidence Interval) 

Model 3 Decision making & other variables Odds ratio (95% Confidence Interval) 

0.97 (0.90 -1.05) 0.98 (0.90- 1.07) 
0.96 (0.88 - I 06) 0. 79 (0. 71 - 0.88) **0.50 (0.41 - 0.60) **

I 04 (0.96 I 14) 0 98(0.91 1.06) 
1 14(1.02 128)*"' 1.04 (0 76 I 41) 
0.87 (0.78 0.92) ** 0 77 (0.60 0. 75) ** 0.57 (0.42 0.55) ** 0.45 (0.33 0.45) ** 

r-- 'i es O 89 (0,82 �0
::....:....:

96
:L>)_•_• -+--0_. 9_8_,

(_0._88 _ _  1_ 09�)--r __ l _0_8 �< o_. 9 _7_1_ 2_0�1) -7I Deci \'__::io:;:.11_ 0_ 1_,l�a-rg-e�l:--10-11-se--;l:--,o-;-ld-;----,---
I 
J!" rdHne1 \.o (ref)I 'i,__se�s----:----=---:-:----1--0_8_6�(_0_80 0 93) •• 0.90 (0 82 1.00) I 03 (0 93 I 14) 

r Decision 011 i•isits to family or re/ati11es 
t -_ _;""

..,

�
l:

o�-.. _i!< r�e fJ�---------t-o""��n�-����===t===]��lo"sc;::Tcwf-,-�M(()9s°=-Tt-:i>7, O 89 (0 83 0 96) ** 0 95 (0 86 1.04) I 04 (0 9��1_ 1-11 _-----+-----( ununun,t'l' level factor. [ Place of residence 
l<urJI (ref) L rban 

... lleJ:/011 North Central ( rel) North Last North Wcsl South Fast South South South West Random effectJi parameters Variance 
ICC(%) Lu1:-/1l,eliltood (-2/of!l) 

0 P<0.05 

0 44 (0 39 0 51) • • 
2 05 ( I 75 2 41) .. 3 60 (3 IO 4 18) ** 045 (0.37 0 55) ** O 65 (0 54 - 0 77) ** 0 71(060 0 84)** Empty 0 9139 21 74 29716 38 

0 8498 20.52 28493 24 

0 95J0 8-l-1 06) 
1.53 ( 1.32 - I. 77) • * 2.58 (2 23 2 97) •• 0.54 (0 -14 0 65) •• 0. 76 (0 6-1 0 90)�*-,.--

0.94(0 8 I 1 10)
0 1683 4 87 27209 27 
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With respect to wasting the total · h · ' variance at t e community level was presented m the empty model

(Table 4.5.2). The variation in the odds of a woman having wasted child between communities was

significant (cr = 0.5744, P < 0.05). The intra-community correlation coefficient as shown by the

estimated intercept component variance was 14.86%, which is variance that could be attributed to the

community level. Also, the Log-likelihood statistic was 21368.76. Also in model I, a univariate

model to determine the effect of each of the variables one at a time was fitted. In the univariate

model, all the variables considered in the study were significantly associated with wasting and follow

the same pattern as with stunting, expect marital status which showed a negative association (Table

4.5.2). The likelihood of a wasted child belonging to a woman decreases as she grows older. fn other 

words, wasted child were less likely to belong to middle aged (25 - 34 years) women (OR = 0.87, 

95% Cl = (0.79 - 0.94), P < 0.05) and women in their extreme age (35 - 49 years) (OR = 0.77, 95% 

CI = (0.70 - 0.85), P < 0.05) compared to women in their early age ( 15 - 24 years). 

Model 2 showed result of the effects of the decision making variables on the outcome variable 

(\i\asting). Of all the measures of women's decision making power, only decision making on large 

household purchases showed significant association with wasting. Wasted children were less likely 

to belong to \\Omen who are involved in decision making concerning large household purchases (OR 

= CJ.82, 95% Cl = (0.72 - 0.93), P < 0.05). In comparison to the empty model (model I ), the variation 

of wasted child belonging to a woman was significant across communities (cr = 0.5 I 61; P < 0.05). 

The Log-likelihood statistic was 20496.106. The intra-community correlation in the model 2 for 

wasting indicated that 13.56% of the total variance for a child to be wasted is attributed to the 

Jependency of the observation within communities. 

Model 3 contained both the decision making variables and other variables. Results shm,ed that the 

inclusion of other variables had independent effects on wasting as \\ell as moderating effects on the

association between individual/household factors and wasting For instance \\ 1th the introduction of

other variables, the significance of household wealth mde:x, occupation, and all measures of\\Omen's

Jccision making power disappeared as observed m model I to be significant. There is variation

across all categories of other variables found to be significant. Wasted children ,,ere less llJ...el} to

belong to extreme aged (35 - 49 years) women (OR = 0.8 I, 95% CI - (0 70 0 90), P < 0 05), ,, ho
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have tertiary (higher) education (OR= 0.75, 95% CI= (0.60 _ 0.95), p < 0.05) compared to women 

in their early age (15 - 24 years) and with no education. In contrast, wasted children were more 

likely to belong to women of the Islamic faith (OR= 1.18, 95% CI= (1.02 - 1.37), p < 0.05), who 

reside in the urban areas (OR= 1.22, 95% Cl= (1.05 _ 1.41), p < 0.05) compared to women who are 

Christians and reside in the rural areas. Similarly, wasted children were more likely to belong to 

women resident in the North East (OR = 1.64, 95% CI = ( 1.33 - 2.0 I), P < 0.05) and North West 

(OR = 2.52, 95% CI = (2.07 - 3.07)) compared to women resident in the North Central. However, 

the variable marital status was omitted in the analysis because of collinearity with another variable 

(maternal age). Comparatively, the variance at the community level in model 3 remain significant (cr 

= 0.3559; P < 0.05). The intra-community correlation decreased to 9.76% indicating that the 

inclusion of other variables was important for obtaining a better explanatory model. Also, the 

statistic of the Log-likelihood ratio test reduced to 20014.142 which makes it the smallest of all the 

models. The clustering of the likelihood of having wasted children at the community level is as a 

result of the composition of the communities by community characteristics . 

.,,_ 
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1 nble -t5.2: MULTILEVEL LOGISTIC REGRESSION ODDS RATIO OF THE EFFECTS OF THE MATERNAL AND COMMUNITY FACTORS ON WASTING IN UNDER- FIVE CHILDREN.

Variable 
Model 1 Model 2 Model 3 

Empty model & Univariate Decision making Decision making & other 
model variables Fixed effects Odds ratio (95% Odds ratio (95% Odds ratio (95% 

Confidence Interval) Confidence Interval) Confidence Interval) lnd1 v1dual characteristics 
Mother's age 

15 24 ( rel) 
25 34 0.87 (0.79 0.94) ** 0.91 (0.83 - 1.00) 
35 49 0.77 (0.70 0.85) ** 0.81 (0.73 -0.90) ** 

Le, cl of education 
No education <ref) 

I. I I) Primary 0.78 (0.70 0.86) ** 0.99 (0.88 
Secondary 0.71 (0.63 0.79) ** 0.94 (0.82 1.08) 
Higher 0.50 (0.41 0.61) ** 0.75 (0.60 0.95) ** 

Marital status 
Not married (ref) 
Married 1.06 (0.87 1.28) 

Occu l)ation 
Not "orkine. (ref) 
\\ hite collar job 0.82 (0.74 0.91)** 0.95 (0.85 I 05) 
I\ lanual worker 0.88 (0.81 0.97) ** 0.96(0.88 I 06) 

Religion 
C. hnstiannv (rel) 
l�lam 1.80 ( 1.62 2.01) ** 1.18(1.02 1.37) ** 
1 radi11onist 0.93 (0.60 1.44) 0.79 (0.50 1.24) 

Wealth index 
� 

Poorest (ref) 
l'Llorer 0.93 (0.83 1.04) 0.99 (0.88 1.11) 
Middle 0.74 (0.65 0.85) ** 0.91 (0.79 1.05) 
l{1chcr 0.67 (0.58 0.77) ** 0.90 (0.76 1.07) 
Richest 0.57 (0.48 0.67) ** 0.83 (0.68 1.02) 

\\ omen's autonomy 
Dech.ion 011 !,ea/ti, care 

No (rel) 
Yes 0 83 (0.76 0.91) ** 0.99 (0.87 1.13) I 09 (0.95 I 25) 

Decision 011 large household 
purchases 

"-o (rel) 
'I es 0 78 (0 71 0.86) •• 0.82 (0.72 0.93) ** 0.93 (0 82 1.07) 

Deci�ion 011 visitl to family or 
1 relatiPeJ
f "-o (ref") 

0 83 (0.76 0 91) •• 0 93 (0 83 1.05) I 02 ( 0 90 - I 14) 'I t:S 

t (ommun1ty level factor. 
l'luce of residence 

Rural (rd)
0 85 (0 75 0 97) .. I 22 ( I 05 1.41)** ,__ L rban

Ref!io11 
North CcnLial (rel) 

I 88 ( I 55 2 28) ** I 64 ( I 33 2 01) ** North fast 
2 94 (2 46 352) •• 2.52 (2 07 3 07) *" �forth West 

I 15 (0 92 - I 45) 1.17(0 91 I 49) South l ast 
I 03 (0 83 I 27) I 17(0 93 I 45) -

SouLh South 
0 96 (0 78 I 18) 0 98 (0 78 I 22) \outh West 

£,nptv r Uum/11111 effect:, oarameters 
0.5744 0 5161 0.3559 Vanance 
14 86 13.56 9.76 ICC(%) 

21368 76 20496 106 20014.142 loe-like/il,ood (-2/of!l) 

** P < 0.05 
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With respect to underweight, the total variance at the community level was presented in the empty 

model (Table 4.5.3). The variation in the odds of a woman having underweight children between 

communities was significant (a = l .040 I, P < 0.05). The intra-community correlation coefficient as 

shown by the estimated intercept component variance was 24.02%, which is variance that could be 

attributed to the community level. Also, the Log-likelihood statistic was 26414.022. Also in model I, 

a univariate model to determine the effect of each of the variables one at a time was fitted. The result 

of the this model follows the same pattern with the result of univariate model for stunting (Table 

4.5.1 (model I)) 

Model 2 showed result of the effects of the decision making variables on the outcome variable 

(underweight). The result of this model is the same as with that of model 2 for wasting (Table 4.5.2 

(model 2)). However, the variation of underweight child belonging to a woman was significant 

across communities (a = 0.9568; P < 0.05). The Log-likelihood statistic was 25351.132. The intra

community correlation in the model 2 for underweight indicated that 22.53% of the total variance for 

an underweight child to belong to a woman is attributed to the dependency of the observation within 

communities. 

Model 3 contained both the decision making variables and other variables. Results showed that the 

inclusion of other variables had independent effects on underweight as well as moderating effects on 

the association between individual/household factors and underweight. For instance with the 

introduction of other variables, the significance of women's decision making power in model I 

disappeared. However, the result of this model follows the same pattern as that of the result for 

model 3 for stunting (Table 4.5.1) except for place of residence that remained significant. 

Underweight children were more likely to belong to women residing in the urban areas (OR= 1 16,

95% Cl = ( I 02 - 1.32), P < 0.05), who are of the Islamic faith (OR - I 16, 95% Cl ( 1.02 - 1.32),

p < 0.05), resident in the North East (OR = I 79, 95% Cl = ( 1.51 - 2.15), P < 0 05) and North \\ est

regions (OR - 3.55, 95% CJ = (2 99 - 4 22), P < 0 05) compared to \\Omen residing in the rural

areas, who are Christians and resident m the North Central HO\\e\er the variable marital status "us

omitted in the analysis because of collinearity with another variable (mother's age). Cornpnrat1vel},

the variance at the community level in model 3 remain significant (a = 0.2736, P < 0 05) The intra-
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With respect to underweight, the total variance at the community level was presented in the empty 

model (Table 4.5.3). The variation in the odds of a woman having underweight children between 

communities was significant (cr = 1.040 I, P < 0.05). The intra-community correlation coefficient as 

shown by the estimated intercept component variance was 24.02%, which is variance that could be 

nllributed to the community level. Also, the Log-likelihood statistic was 26414.022. Also in model I, 

a univariate model to determine the effect of each of the variables one at a time was fitted. The result 

or the this model follows the same pattern with the result of univariate model for stunting (Table 

4.5.1 (model I )) 

Model 2 showed result of the effects of the decision making variables on the outcome variable 

(underweight). The result of this model is the same as with that of model 2 for wasting (Table 4.5.2 

(model 2)). However, the variation of underweight child belonging to a woman was significant 

across communities (cr = 0.9568; P < 0.05). The Log-likelihood statistic was 25351.132. The intra

community correlation in the model 2 for underweight indicated that 22.53% of the total variance for 

:in underweight child to belong to a woman is attributed to the dependency of the observation within 

LOllllTIUllities. 

Model 3 contained both the decision making variables and other variables. Results showed that the 

inclusion of other variables had independent effects on underweight as well as moderating effects on 

the association between individual/household factors and underweight. For instance with the 

introduction of other variables, the significance of women's decision making power in model I 

disappeared. However, the result of this model follows the same pattern as that of the result for 

model 3 for stunting (Table 4.5.1) except for place of residence that remained significant. 

Underweight children were more likely to belong to women residing 111 the urban areas (OR= 1.16,

95% Cl = ( t .02 - 1.32), p < 0.05), who are or the Islamic faith (OR= I 16, 95% Cl ( I 02 1.32),

p 0.05), resident in the North East (OR = I 79, 95% Cl = ( 1.51 - 2.15), P < 0 05) and North \\ est

regions (OR = 3 55, 95% Cl = (2 99 - 4 22), P < 0 05) compared to women residing in the rural

areas, who are Christians and resident in the North Central However, the variable marital status \\ us

omitted in the analysis because of collinearity with another variable (mother's age). Comparat1vel),

the variance at the community level in model 3 remain significant (cr = 0.2736, P < 0 05). The intra-
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community correlation significantly reduced to 7.68% indicating that the inclusion of other variables 

was important for obtaining a better explanatory model. Also, the Log-likelihood ratio test reduced to 

24288.94 which makes it the smallest of all the models. The clustering of the likelihood of having 

underweight children at the community level is as a result of the composition of the communities by 

community characteristics. 
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TABLE 4.5.3: MULTILEVEL LOGISTIC REGRESSION ODDS RA TIO OF THE EFFECTS OF THE 

l\IATERNAL AND COMMUNITY FACTORS ON UNDERWEIGHT IN UNDER- FNE CHILDREN. 

Variable 

Fixed effects 

lnd1v1dual characteristics 
l\latcrnal ae.e 

15 - I 9 (ref) 
25 34 
35 49 

Level of education 

No education (ref) 
Primary 
Secondary 
I lighcr 

l\larital status 
l\ol married (rel) 
\l,1mcd 

-

Occu1ution 
Not \\ orking (ref) 
White collar job 
Manua l worker 

Religion 
Christianity (rel) 
hlam 

t-
I r,1d1t1on1st 

\\ e:-ilth index

Poorest (rel) 
l'oorer 
r--1,Jdle 

Richer 
Richest 

\Vomcn's autonomy 
Decision 011 health care 

No (ref) 
Yes 

Deci1io11 011 large household 
purchases 

No (ref) 
Ye� 

i /Jt'(..l\io11 on visit1 to family or 
relutil'el 

�O(tef) 

Yes 
Community level factor. 

Place of residence 
Rural (reO 
L rban 

/{e�iOII 

''Jorth Central (re()

'•.Jorth I .o::.l 

I I\Jonh West 
'-iouth East 
Soutl1 South 
South West 

Rant/om effects J]_arnmeters 
Variance (SE) 
ICC(%) 

lo::-lil<elihood (-2/oel) 

"'*P < 0.05 

Model I 

Empty model & Univariate 
model 

Odds ratio (95% 
Confidence Interval) 

0.97 (0.89 1.04) 
0.98 (0.90 1.07) 

0.68 (0.61 0.74) ** 
0.49 (0.44 0.55) ** 
0.24 (0.19 0.29) ** 

1.06 (0.89 1.26) 

0.96 (0.88 1.06) 
0.95 (0.88 1.03) 

2.40 {2 15 2.68) ** 
1.75 J. 1.26 2.42) ** 

0.80 (0.73 0.89) ** 
0.54 (0.48 0.61) ** 
0.40_(0.35 0.45) ** 
0.27 __{0.23 0.31) •• 

0.86 (0.79 0 94) ** 

0.81(0 75 0.89) •• 

0.85 (0 78 0.92) ** 

0 54 (0 46 0 62) •• 

2 36 ( I 99 2 81) •• 
4 80__{4 09 5 64) •• 
O 63 (0 51 0 78) •• 
0 73 (0 60 0.89) •• 
0 80 (0 66 0 96) •• 

Empt)• 

10401 
24 02 

26414 022 

Model 2 Model 3 

Decision making Decision making & other 
variables 

Odds ratio (95% Odds ratio (95% 
Confidence Interval) Confidence Interval) 

1.00 (0.92 - 1.08) 
0.98 _(0.89 - 1.08) 

0.93 (0.84 1.03) 
0.83 (0.73 0.93) ** 
0.43 (0.34 - 0.54) ** 

l.08J.0.98 1.19)
1.00 (0.92 1.08)

1.16(1.02 1.32) ** 
1.22 (0.87 1.69) 

0.91 (0.83 1.00) 
0.75 (0.66 0.85) •• 
0.65 (0.56 0.76) ** 
0.54(0.45 0.65) •• 

I.OJ (0.90 1.14) 1.12 (0.99 I 26) 

0.85 (0.78 0.95) ** 0.98 (0 87 1.10) 

0 91 (0 83 1.01) 0 99 (0.89 1.10) 

1.16_( 1.02 1.32) .. 

I. 79 ( I 51 2.15)** 
3 55 ( 2 99 4.22) •• 
0.68 (0.54 0 86) 0 

0 84JO 69 I 04) 
0 94J0.77 1.14) 

0 9568 0 2736 
·-

22.53 7.68 

25351 132 24288.94 
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CHAPTER FIVE 

DISCUSSION, CONCLUSION, AND RECOMMENDATIONS. 

5.1 DISCUSSION 

This study was set to examine the relationship between mother's empowerment status and the 

nutritional status of under five children controlling for community characteristics in Nigeria 

From result, the involvement of women in decision making concerning own health care, large 

household purchases, and visits to family or relatives did not have a significant association with child 

malnutrition (i.e. stunting, wasting, and underweight. This may be due to the fact that larger 

proportion of the variability in the outcome variables (stunted, wasted, and undenveight) are 

attributed to the individual level factors after controlling for all other variables. Effect of some 

unmeasured community - level factors such as social norms, may cause the non - significance of 

women's decision making power. Also, the non - significance may be due to fact that there is 

enough awareness in mothers regarding nutritional intake of their under five children which in turn 

reduce the prevalence of malnutrition (stunting, wasting, and underweight). However, involvement 

of \\ omen in decision making concerning large household purchases shows significant association 

\\ 1th wasting and undenveight. 

Malnourished (stunted, wasted, and underweight) children are less likely to belong to women 

with tertiary (higher) education. This finding agrees with a study conducted in the Democratic 

Republic of Congo by Emina et al. (2010), which found out that children born to non - educated 

women experience higher risk of malnutrition (stunted, wasted, and underweight) even after 

controlling for other variables, and another study carried out in Afghanistan, \\ here children of 

educated mothers have lower risk of malnutrition (Masha I et al , 20 I 0). This may impl) that maternal 

education influence health seeking bahav1ours which in tum influence chtld nutritional status (Frost 

et al., 2005). 

Women's household wealth mdex also appears to have effect on chtldren nutritional status

(I e. only stunting and underweight). Children of women belonging to the nchest quintile of \,eallh

are less likely to be stunted and underweight. This result is similar to the findings of the stud}

conducted by Kumari 2013, in urban India which reported there 1s a great dcclmc m the pre\ olencc 
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- .,:, __

of underweight children belonging t fr o women om economically better - off household. This is

probably due to the fact that women in the richest quintile of wealth will have enough resources to

cater for needs of their children, thus making their children not to be malnourished.

Children of women belonging to the Islamic faith are more likely to be malnourished

(stunted, wasted, and underweight). This may be due to the fact that most Muslims are from the

orthern Regions, and due to the cultural practices of the Northerners; their children may be prone to

malnutrition. This fact is similar to the findings of a qualitative study conducted by Ngwu et al.2014,

"'hich reported that cultural practice can cause serious health problems to the health of children.

Women's regions of residence also have significant effect of under - five nutritional status. 

Children born to women residing in the North East and North West regions are more likely to be 

malnourished (i.e. stunted, wasted, and underweight). This may probably be due to the fact that most 

or the under-five children belong to women residing in the rural areas of the North West and North 

East regions where there is no awareness or lack of knowledge in women about dietary diversit) of 

their children. This fact is similar to the findings of a descriptive cross - sectional study conducted in 

Western region of Nepal by Joshi et al.201 I, which reported that lack of awareness in women about 

nutritional intake of their children will increase the prevalence of malnutrition. 

CONCLUSION. 

This study has been able to show that there are intra - community variation in the nutritional 

status of under - five children. Children born to women who are involved in decision mah.mg 

concerning large household purchases are less lih.ely to be wasted and underneight Also, maternal

education, place of residence, and household wealth quintile were significantly associated "' 1th child

nutritional status. 

5.3 RECOMMENDATIONS.

As a result of the findings of this study, I recommend efforts to,,ards reduction of child

malnutrition should be targeted towards women who are not involved in decision mah.mg concernmg

O\\ n health care, and visits to family or relatives. There should be enough awareness concerning
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of underweight children belonging to women from economically better - off household. This is 

probably due to the fact that women in the richest quintile of wealth will have enough resources to 

cater for needs of their children, thus making their children not to be malnourished. 

Children of women belonging to the Islamic faith are more likely to be malnourished 

(stunted, wasted, and underweight). This may be due to the fact that most Muslims are from the 

Noi1hern Regions, and due to the cultural practices of the Northerners; their children may be prone to 

malnutrition. This fact is similar to the findings of a qualitative study conducted by Ngwu et al. 2014, 

\\ hich reported that cultural practice can cause serious health problems to the health of children. 

Women's regions of residence also have significant effect of under - five nutritional status. 

Children born to women residing in the North East and North West regions are more likely to be 

malnourished (i.e. stunted, wasted, and underweight). This may probably be due to the fact that most 

or the under-five children belong to women residing in the rural areas of the North West and North 

Cast regions where there is no awareness or lack of knowledge in women about dietary diversity of 

their children. This fact is similar to the findings of a descriptive cross - sectional study conducted in 

Western region of Nepal by Joshi et al. 2011, which reported that lack of awareness in women about 

nutritional intake of their children will increase the prevalence of malnutrition. 

CONCLUSION. 

This study has been able to show that there are intra - community variation in the nutritional 

status of under - five children. Children born to women who are involved in decision mak.ing 

concerning large household purchases are less ltk.ely to be wasted and undeme1ght Also, maternal 

l.!ducation, place of residence, and household wealth quintile \\ere s1gnificantl) associated \\ 1th child 

nutritional status 

5.3 RECOMMENDATIONS. 

As a result of the findings of this study, I recommend efforts towards reduction of child

malnutrition should be targeted towards women who are not involved m dec.1s1on making conc�mmg

O\\ 11 health care, and visits to family or relatives There should be enough U\\ areness concerning
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nutritional intake of under - five children for women who are not educated, that belong to low -

economic status, and residing in urban areas as this will help reduce the prevalence of malnutrition. 

SA Ll'\11TATION OF THE STUDY. 

There are several limitations needed to be considered when interpreting findings in this study. 

Firstly, the administratively defined boundaries were used as a proxy for communities in this study. 

There is an inherent risk of non - differentially misclassifying individuals into inappropriate 

administrative boundaries, which may generate information biases and reduce the validity of the 

analysis. Secondly, data on household income or expenditure, which are the indicators commonly 

used to measure wealth, are not routinely collected in the Nigerian Demographic Health Surveys. 

The assets - based wealth index used is this study is only a proxy indicator for individual/ household 

economic status and may not produce result similar to those obtained from direct assessments of 

111eomc and expenditure where such data are available or can be reliably collected. 

5.5 STRENGTH OF THIS STUDY. 

The strength of this study is as follow: 

• The NDHS surveys are nationally representative and enable the generalization of the results

across the country.

•

• 

The NDHS variables are defined similarly across countries, and results are therefore

comparable across countries. 

Using administrative boundaries permits the comparability of an) set of OHS data on the 

same geographical frame, or of presenting of complex data m a simple wa), provided there is 

a good conceptual framework for the studied territory. 
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