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ABSTRACT

Close to half of all children under five years of age in the Northeast and Northwest geopolitical zones were
estimated to be stunted in their growth for their age in 2013, compared to 22 percent in the rest of Nigeria.
To better understand the drivers of chronic child undernutrition in northern Nigeria and how those drivers
differ from other areas of the country, an econometric analysis was done of data from the 2008 and 2013
Nigeria Demographic and Health Surveys. The quantitative analyses focused on children aged 6 to 23
months. A standard child-level regression based approach was used for the first part of the analysis using as
the dependent variable whether the child is stunted (height-for-age z-score (HAZ) < -2.0). The analysis then
was extended by comparing the model for northern Nigeria in 2013 to other areas of Nigeria in 2013 to
decompose differences between the models.

All the analyses provide strong evidence of the need to treat the nutritional challenges of northern
Nigeria quite differently than the nutritional challenges of other areas of Nigeria. There are strong
differences in the levels of the determinants of undernutrition in young children between the two parts of
the country. These differences should be addressed over the long term with continued public investments
to raise levels in northern Nigeria to more closely match those elsewhere in the country. However, equally
important, the decomposition analysis shows that there are significant differences between northern
Nigeria and other areas of Nigeria in the effect of the same determinant of nutritional status in accelerating
or retarding the linear growth of young children. A national program to address child undernutrition must
recognize this heterogeneity in its design. To impose across Nigeria a single set of approaches to address
the factors which results in stunted children is likely to fail for large numbers of children if these strong
geographical differences in how these determinants operate to affect child nutritional status are not
considered. Solutions need to be developed within northern Nigeria to more closely reflect the way the
determinants of nutritional status operate in this area of the country.



1. INTRODUCTION

The burden of chronic malnutrition —in particular, undernutrition — borne by the population of northern
Nigeria is one of the heaviest globally. Close to half of all children under five years of age in the Northeast
and Northwest geopolitical zones of the country were estimated to be stunted in their growth (height) for
their age in 2013 (height-for-age z-score (HAZ) < -2.0), compared to 22 percent of children in the rest of
Nigeria, and 2.3 percent in the well-nourished population of young children globally from which the child
growth standards are derived (NPC and ICF International 2014; de Onis and Blossner 1997). Stunting in
young children is an indicator of chronic undernutrition that crosses generations, being a consequence of
maternal undernutrition during pregnancy, which adversely affects fetal growth, coupled with poor diet
and feeding practices and adverse health shocks faced by the infant during the first two years of life (Black
et al. 2013). Stunted growth is the result of a range of factors, including both immediate determinants, like
the quality of nutritional care or diet that the child receives, and more basic, such as the empowerment of
the child’s mother, typically the principal caregiver of the young child, in terms of the knowledge and
economic resources that she can draw upon to provide the best possible care to the child. The cognitive
development of the young child is impeded as this retardation in physical growth affects the child’s brain
development. The impact of such stunting in physical and mental development on the well-being and
economic prospects over the lifespan of the child as she or he grows to adulthood is uniformly adverse,
resulting in generally lower educational attainment, lower economic productivity, increased morbidity, and
shorter life expectancy. More broadly, chronic undernutrition is a significant barrier to Nigeria’s sustained
progress in human and economic development for the benefit of all its citizens. ?

Efforts to sharply improve the growth trajectories of young children in northern Nigeria are being
made by government agencies at federal, state, and local government levels, working with development
partners and international and local non-governmental and civil society organizations. These include
ensuring that the parents of young children have better access to knowledge of good infant and young child
feeding (ICYF) practices, providing antenatal clinics for pregnant women and well-child clinics for infants,
addressing micronutrient deficiencies through the provision of supplements, increasing investments to
treat acutely undernourished children, and advocacy efforts to increase the flow of public resources to
improve the nutritional status of young children and their mothers.

However, the efforts now being made in sum are not sufficient to address the problem. While some
gains have been achieved in reducing the level of undernutrition in the country as a whole, particularly in
northern Nigeria progress is slow and not always positive. Notably, the prevalence of stunted under-fives in
the Northwest geopolitical zone rose from 52.6 percent in 2008 to 54.8 percent in 2013 (NPC and ICF
Macro 2009; NPC and ICF International 2014). A combination of efforts of much greater scope than is
possible with the resources now being provided is needed to address chronic undernutrition in northern
Nigeria.

To better understand the drivers of chronic child undernutrition in northern Nigeria and how those
drivers differ from other areas of the country, this paper presents the results of an econometric analysis of
data from the 2008 and 2013 Nigeria Demographic and Health Surveys. A standard child-level regression
based approach is used for the first part of the analysis using as the dependent variable whether the child
aged 6 to 23 months is stunted (height-for-age z-score (HAZ) < -2.0). Separate models of the drivers of child

1 This study of the determinants of chronic malnutrition in northern Nigeria was conducted at the request of the Nigeria mission of
the United States Agency for International Development. The original report to USAID/Nigeria on the overall study combined the
material presented in this working paper with the results of a qualitative assessment of the determinants of child stunting in
northern Nigeria that was based on a rapid scoping study that involved focus group discussions and key informant interviews in
Kebbi and Bauchi states, as well as in Abuja, in April 2017. While the results of the qualitative study informed in important ways the
guantitative analysis here, the two studies can stand on their own as research reports. Consequently, Nigeria Strategy Support
Program (NSSP) Working Paper no. 44 (Benson et al. 2017) presents the results of the qualitative component of the overall study,
while NSSP Working Paper no. 45 here, published in parallel, presents the results of a quantitative analysis of the NDHS datasets.



stunting are developed for northern Nigeria (Northwest and Northeast geopolitical zones) in 2008 and in
2013 and for other areas of Nigeria in 2013. The analysis then is extended by comparing the model for
northern Nigeria in 2013 to other areas of Nigeria in 2013 to decompose differences between the models.
This was done to gain understanding on how the determinants of child stunting in children aged 6 to 23
months differ between the two areas to better understand how well successful approaches used elsewhere
in Nigeria to reduce child stunting might work in northern Nigeria.

The organization of this paper is briefly as follows. The next section provides an overview of the
zonal focus and the demographic focus of the study. Section three of the paper presents an overview of
undernutrition levels and trends in northern Nigeria relative to the rest of the country. This leads into a
discussion of the UNICEF conceptual framework for understanding the drivers of child nutritional status
which was used to guide the avenues of inquiry for the study. Section five of the paper presents in
summary form the major findings of the quantitative analysis of the determinants of child stunting based
on analysis of data from the 2008 and 2013 NDHS. Section 6 provides concluding remarks and policy
implications for investment priorities and program design for improved nutrition based on the results of
the data analysis.

2. ZONAL AND DEMOGRAPHIC FOCUS OF THE STUDY

Here several elements of the dimensions of the quantitative analysis are defined in more detail —in
particular, what adverse nutritional outcomes, what areas of Nigeria, and whose nutritional condition is of
interest in undertaking the analysis.

Chronic versus acute undernutrition

The terms of reference for the overall study specified that the focus would be chronic malnutrition in
northern Nigeria, in particular chronic undernutrition, rather than acute undernutrition. This is an
important programmatic distinction. Acute undernutrition generally reflects an emergency situation tied to
a sharp adverse health shock or restricted dietary intake where immediate action is necessary to save the
lives of those affected. Acutely undernourished individuals are at risk of death due to sharp reductions in
dietary intake or due to illness that prevents the individual from making effective use of any food
consumed. Acute undernutrition is characterized by wasting (low weight-for-height) or severe thinness.
Addressing acute undernutrition often requires clinical or close community-based management of the diet
and health of acutely undernourished individuals, actions which generally are led by health sector
personnel.

In contrast, chronic undernutrition is the cumulative outcome of multiple factors, including
maternal nutritional and health status, diet, patterns of infection and other iliness, access to public health
services, and others, that impact on the growth of individuals over months and years. Effective
interventions to address chronic undernutrition are designed to prevent the development of acute
undernutrition, generally are done over a long-time period, and often are not nutrition-specific, but, rather
are nutrition-sensitive, involving inputs from multiple sectors, including health, agriculture, education,
water and sanitation, and others.

Delineating northern Nigeria

A definition of northern Nigeria was an initial step in designing this study. A review of the spatial
dimensions of stunting in young children in Nigeria makes it clear that the Northwest geopolitical zone of



the country has the highest prevalence, followed by the Northeast zone (Figure 1).? Estimates of stunting
prevalence from the 2013 NDHS and population projections for 2013 from the 2006 Census for under-fives
at state level suggest that 49 percent of all stunted under-fives in 2013 in Nigeria were in the Northwest
zone of the country; 19 percent in the Northeast. Based on this assessment, in undertaking the analysis, our
zonal area of focus was on the Northwest and Northeast zones of the country.

Figure 1: Stunting in children under five years of age in Nigeria in 2013, shaded area map of stunting
prevalence (left) and dot map of the number of stunted children (right), by state

- < 17.5 percent
17.5-25.0

One dot represents 250 stunted children
under five years of age

\—I 25.0-350 Approximately 9.7 million children under five
35.0 - 50.0 years of age were stunted in their growth in
Nigeria in 2013 out of a total under-five
- = 50.0 percent population estimated at 27.2 million

Source: Analysis by authors of NDHS 2013 and NPC 2006. Geopolitical zone boundaries shown.

The nutritionally vulnerable of interest

All individuals are at risk of becoming malnourished to some degree. However, the developmental
consequences of being malnourished for the individual and for society as a whole differ significantly
between individuals. It is young children under two years of age, their mothers, and all women of
childbearing age, plus adolescent girls, for whom undernutrition is most likely to have the most adverse
consequences for themselves, their households and communities, and for Nigeria. It is undernutrition in
these demographic groups — particularly young children — that was the subject of our analysis.

The rationale for this is tied to the developmental window of opportunity of the 1,000 days from
conception through the child’s second birthday during which the greatest returns to effective action to
prevent undernutrition are realized (Black et al. 2013). It is particularly at the start of the life cycle when it
is important that young children and the mothers who bear them are properly nourished. Women of
reproductive age and adolescent girls must receive proper nutrition so that when they are pregnant they
can properly nourish their children in utero from the time of conception until birth. Healthy, well-nourished
mothers (and future mothers) are considerably more likely to give birth to and be able to nurture and raise
healthy children. After birth, proper feeding and care needs to be provided infants so that their physical
and mental growth is maintained. Interventions when children are older — indeed, even after the second
birthday — often cannot undo the damage done by undernutrition during the first 1,000 days. By ensuring
that young children and their mothers are well nourished, households and communities in Nigeria are
laying an essential element of the foundation for an increasingly intelligent, creative, and healthy
population from which to build a better and more prosperous future. Consequently, in conducting this

2 The heavy stippling in Kano and Lagos states in the right map in Figure 1 show that both states have relatively high numbers of
stunted children, even though, given their high populations, the prevalence rates for children who are stunted in these states is less
(and for Lagos, significantly less) than prevalence rates seen in other states, particularly in the Northwest zone.



study, our focus was on infants and young children, in particular, as well as their mothers, both women of
reproductive age and adolescent girls who will become mothers in later years.

3. UNDERNUTRITION IN NORTHERN NIGERIA

An overview of undernutrition in northern Nigeria relative to the rest of the country is provided in this
section to describe the nutritional context for our study. This is followed by a description of the UNICEF
conceptual framework of the determinants of child nutritional status which was used to guide the study.

Review of recent statistics on child nutrition

Table 1 presents recent statistics on young child and maternal nutritional status for northern Nigeria and
the rest of the country, respectively. For consistency, most of the estimates in this report are drawn from
the reports on the 2008 NDHS and the 2013 NDHS.

Table 1: Selected statistics on young child and maternal nutritional status

Northwest Other zones

Variable Nigeria and Northeast of Nigeria

Stunting (HAZ<-2.0) prevalence in under-fives, % NDHS 2013 36.8 50.8 22.3
NNHS 2015 32.9 50.7 21.8
Change 2008 to 2013 (NDHS), percentage points -3.8 -0.5 -10.4
Infant (under one year of age) mortality, per 1,000 live births for the 69 NE: 77 NC: 66
ten years preceding the survey NW: 89 SE: 82
SS: 58

SW: 61

Change 2008 to 2013, rate -6 NE: -32 NC: -11

NW: -2 SE: -13

SS: -26

SW: +2

Under-five mortality, per 1,000 live births for the ten years preceding 128 NE: 160 NC: 100

the survey NW: 185 SE: 131

SS: 91

SW: 90

Change 2008 to 2013, rate -29 NE: -62 NC: -35

NW: -32 SE: -22

SS: -47

SW: +1
Thin women age 15 to 49 years (BMI<18.5), % * 11.4 16.0 8.0
Change 2008 to 2013, percentage points -0.8 -3.3 -0.4
Infants judged to be “very small” or “smaller than average” at birth, % 14.9 18.7 10.9
Overweight or obese women age 15 to 49 years (BMI=25.0), % * 24.7 16.6 30.8

Sources: NDHS 2008, NDHS 2013, NNHS 2015

Note: Aggregate estimates for ‘Northwest and Northeast” and ‘Other zones of Nigeria’ were computed by using sample size
weighted averages of the point estimates for the six geopolitical zones of the country in the respective survey reports. Statistics
from the National Nutrition and Health Survey of 2015 (NNHS 2015) also are presented to demonstrate consistency in stunting rates
with the 2013 NDHS.

NE=Northeast geopolitical zone; NW=Northwest; NC=North Central; SE=Southeast; SS=South South; SW=Southwest.

* The Body Mass Index (BMI) is a measure of thinness and is most commonly used with adults. It is the ratio of the weight (in
kilograms) of the individual to the square of her or his height (in meters). Individuals with a BMI less than 18.5 kg/m? are considered
thin or underweight, while those with a BMI greater than 25.0 kg/m? are considered overweight and greater than 30.0, obese.

The under-five stunting results in Table 1 reflect the patterns presented in the maps in Figure 1,
with prevalence rates in northern Nigeria being more than twice those in the rest of the country. Stunting
estimates from the 2015 National Nutrition and Health Survey (NNHS) are reasonably consistent with
estimates from the 2013 NDHS. Trends in the prevalence of stunted young children between 2008 and
2013 show that northern Nigeria has not made any progress over this period. The lowering of stunting



levels by almost 4 percentage points in the country as a whole over this period is solely due to progress in
the rest of the country, where a 10-percentage point drop is estimated.

Figure 2: Mean height-for-age z-score (HAZ) by month of age for Nigerian children from birth to 5 years of
age, 2013-- Northwest and Northeast zones; rest of the country
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In terms of the development of chronic undernutrition after birth, Figure 2 compares the mean HAZ
for children up to five years of age in northern Nigeria and those in other areas of Nigeria by age in months
using data from the NDHS 2013. The graph plots show that the nutritional status of newborns in northern
Nigeria, on average, begins to decline immediately from birth, while in other areas of Nigeria, this decline is
delayed several months. This pattern of decline a few months after birth in other areas of Nigeria is a
pattern commonly seen in most populations in developing countries, and generally reflects the challenges
associated with safely introducing complementary foods into the diet of the young child (Dewey and
Huffman 2009; Onofiok and Nnanyelugo 1998).

What is notable here is the immediate decline from birth in the average nutritional status in terms
of linear growth with age of infants in northern Nigeria, indicating that many infants in northern Nigeria will
have suffered from undernutrition in the womb due to their mothers being undernourished. But this
undernutrition is then compounded by poor nutritional care or health challenges after birth, so no
improvement in average nutritional status results is seen for infants in northern Nigeria in the months after
birth, unlike in other areas of Nigeria. This decline in mean HAZ scores by month of age continues rapidly
until the children are about 20 months of age, a pattern of decline in mean HAZ scores seen for both
children in northern Nigeria and in other areas of Nigeria. However, for children in northern Nigeria, by 15
months of age their mean HAZ score falls below -2.0, the clinical definition of a child being stunted in their
growth. Over the next 45 months as the children age, only occasionally does the mean HAZ score for those
in northern Nigeria rise above -2.0 The implication of this is that at least one out of two children aged 15 to
59 months in northern Nigeria are stunted in their growth. For children in other areas of Nigeria, while
significant stunting in growth occurs, mean HAZ scores are closer to -1.0 as the children age after 15
months, suggesting that either stunting is not as widespread across children in this age group or is generally
not as severe as is the case for under-fives in northern Nigeria.



Undernutrition is implicated in many of the deaths of infant and young children in developing
countries like Nigeria. Although improvements are being seen in infant and under-five mortality levels over
time, particularly in the Northeast zone of Nigeria, northern Nigerian children at birth are still significantly
more likely — on the order of 60 to 70 percent more likely — than children elsewhere in Nigeria to die before
their fifth birthday (Table 1).

With regards to the nutritional status of women of childbearing age, women in northern Nigeria are
more likely to be thin than in other parts of the country. However, reductions in the prevalence of thin
women between 2008 and 2013 were considerably higher in northern Nigeria than elsewhere. Further
analysis will be required to determine what drove this positive change. A potential consequence of a
mother being undernourished is that her children at birth will be somewhat smaller than is normal. The
2013 NDHS obtained from the mothers of young children a subjective assessment of the size of their
newborn relative to other newborns. In northern Nigeria, a larger proportion of mothers considered their
newborns to be smaller than normal than did mothers elsewhere in the country.

In terms of malnutrition, even if not undernutrition, overweight or obese women are not absent in
northern Nigeria. One out of six women of childbearing age are overweight in northern Nigeria, a share that
is about half of that of women elsewhere in Nigeria. At present, undernutrition is the principal nutrition
challenge facing communities in northern Nigeria, rather than non-communicable diseases associated with
obesity. Nonetheless, programs to address obesity in Nigeria must ensure that that those in northern
Nigeria affected should also be targeted and mechanisms established to prevent this problem of
malnutrition from intensifying in the north.

4. CONCEPTUAL FRAMEWORK OF THE DETERMINANTS OF NUTRITIONAL
STATUS

To identify which factors might be resulting in the high levels of undernutrition observed in northern
Nigeria, we employed the UNICEF conceptual framework of the determinants of nutritional status in young
children (Figure 3) to guide our analysis (UNICEF 1990). 3 This framework has been applied and validated in
conducting many nutritional analyses globally, as it provides an efficient, succinct, and useful way to
understand what set of factors might potentially be driving the nutritional condition of young children in a
society or community.*

The framework presents a generalized understanding of how proper nutrition or, conversely,
malnutrition is the outcome of specific development problems related directly to the level of dietary intake
and the health status of the young child, the immediate determinants of nutritional status. The quality of
these immediate determinants, in turn, is determined by the underlying food security status of the
household in which the child resides. Of equal importance to nutrition, however, is the availability of health
services and a healthy environment and the quality of care the individual receives. A sustained healthy and
active life is possible only when these underlying determinants of the nutritional status of household
members are of a sufficiently beneficial character.

3 This discussion draws upon Benson (2004).

4 The UNICEF framework has been reworked repeatedly to be more appropriate for guiding particular efforts to improve nutrition
or to more explicitly highlight specific elements of the framework. More recent adaptations of the framework to guide efforts to
address malnutrition include those of Black et al. (2013) and the WHO conceptual framework presented in Stewart et al. (2013).



Figure 3: UNICEF conceptual framework of the determinants of young child nutritional status
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The degree to which these three underlying determinants are expressed, positively or negatively, is
a question of resources — primarily those available in the household, but also in the community — and
whether they are used effectively to address the nutritional needs of the young child. These resources
include the availability of food, but extend much farther to include the physical and economic access that
an individual or his or her caregiver has to that food, the caregiver’s knowledge of how to utilize available
food and properly care for the individual, the caregiver’'s own health status, and the control the caregiver
has over resources within the household that might be used to nourish the individual. Finally, the level of
access to information on and services for maintaining health; the availability of curative services; and the
presence or absence of a healthy environment with clean water, adequate sanitation, and proper shelter all
contribute to determining the nutritional status of an individual.

When the distribution of resources within communities and society as a whole is the central point
of discussion in accounting for why some are malnourished and others are not, the framework moves from
the realm of the individual and household to the political. The UNICEF framework links the availability of
nutrition resources to a set of basic determinants, which are themselves a function of how society is
organized in terms of economic structure, political and ideological expectations, and the institutions
through which activities within society are regulated, social values are met, and potential resources are
converted into actual resources. These include political, administrative, and religious institutions through
which a society’s values are identified, its development vision defined, and that vision achieved.
Consequently, achieving good nutritional status for all is identified in the framework as a subject for
political debate and an issue of immediate concern to any national development strategy.



Finally, although not explicit in the basic form of the UNICEF framework, designing actions to
reduce undernutrition requires consideration of gender-defined roles in households and communities. A
key question in this regard is, “Who does these nutrition-related tasks?” that result in a young child
growing well or being undernourished. To a large degree, it is women who are directly involved in the
processing and preparation of food and the care and feeding of young children within the household.
Beyond breastfeeding, there really are few biological reasons for women alone to assume these roles and
for men to shun them. However, gender bias and discrimination constrain and limit women’s rights,
choices, capabilities, and opportunities. Taken together, these constraints limit women’s abilities to
improve their own nutritional status and that of their children. In a broad cross-country quantitative
analysis, Smith et al. (2003) found that increases in the decision-making power of women relative to men
were significantly associated with improved nutritional status in their children, concluding that sustainably
improving nutritional status broadly requires proactive efforts to improve the status of women.

5. DRIVERS OF CHRONIC UNDERNUTRITION IN YOUNG CHILDREN

The UNICEF conceptual framework guided the specification of the econometric models that were
developed using data from the 2008 and 2013 NDHS to identify the factors most closely correlated with
stunting in young children aged 6 to 23 months in Nigeria. The explanatory variables chosen for these
analyses are those from the NDHS that proxy reasonably well for components of the underlying
determinants of young child nutritional status according to the UNICEF framework, as well as some basic
determinants. Two separate analyses were conducted.

e The first examines how in 2013 the determinants of stunting in young children in northern Nigeria
differed from the determinants of stunting elsewhere in the country. This analysis provides insights
into how reliable for guiding the design of programs to improve the nutrition of young children in
northern Nigeria would be the results of a national level analysis that pools the two analytical
regions. Essentially, is it best to treat the two regions separately?

e The second compares the determinants of child stunting in northern Nigeria in 2008 with those in
2013 to assess whether any signs of change can be seen.

The quantitative analyses focus on children aged 6 to 23 months, the period over which the diet of
the child changes from primarily being based on breastfeeding to being increasingly reliant on foods eaten
by the household as a whole. In terms of health and nutritional condition, this is a vulnerable period in life.
Excluding from our analysis children under 6 months of age who are still predominantly breastfed allows
the analysis to be more strongly focused on behaviors related to infant and young child feeding during the
period that it is recommended that the child be weaned, while not neglecting nutritional factors that
affected the child before 6 months of age, including the nutritional status of the child’s mother, any
participation in antenatal clinics by the mother, and the effects of earlier-than-recommended introduction
of other liquids than breastmilk or solid foods to the diet of the infant.

The upper age bound on the children included in these analyses is justified by reference to global
analyses which demonstrate that linear growth faltering in infants continues until about 24 months of age,
after which only slight improvements are seen in the period to 5 years of age (Victora et al. 2010). This
pattern is seen in the growth of young children in both northern Nigeria and in other areas of Nigeria
(Figure 2). While not dismissing the continuing and long-term adverse effects of poor nutritional status
after a child is 2 years of age or older on health, cognitive development, well-being, and economic
potential, it is particularly during the period when the child is in the womb before birth and in the first two
years of life that the growth of the child “is most sensitive to environmentally modifiable factors (de Onis
and Branca 2016, 13)” related to diet, public health and medical factors, and care. Consequently, limiting



the study to children under 2 years old results in somewhat more program-relevant factors being brought
into the analysis than would otherwise be the case.

It should be noted that the models are generated primarily to identify associations between
specific factors and whether a young child is stunted. The analyses here do not permit one to claim any
cause-and-effect relationships, whereby a factor shown to be statistically significant in the analysis can be
held to be among the causes or principal drivers of the nutritional condition of the child. More
sophisticated econometric techniques that focus on specific causal factors and pathways would be required
to identify the particular role and intensity of a specific determinant in causing undernutrition in young
children in northern Nigeria. However, for a broad assessment of what factors are likely important drivers
of the nutritional status of young children in northern Nigeria and how the importance of the factors
contrasts to other areas in Nigeria or may have changed over time, these models provide a useful initial set
of insights.

The NDHS 2008 and 2013 data sets include detailed child, mother, and household information,
including demographic and socioeconomic characteristics, anthropometry, health care and use of health
facilities, feeding practices, water and sanitation, and an asset-based wealth index for each survey
household®, among others. As the two surveys are very similar in their design and content, analysis of the
same determinants of nutritional status in both 2008 and 2013 can be done to assess whether the way
these determinants operate to generate the outcome of the nutritional status of a young child stays
constant over time.

A standard child-level regression based approach is used for the first part of the analysis. The
dependent variable is whether the child is stunted (HAZ < -2.0) — a dummy variable taking a value of one if
the child is stunted and zero if not. Since the explanatory variable is a binary variable, a maximum-
likelihood logit model is used. Similar analyses of child stunting in Nigeria have been done using various
rounds of the NDHS series, including by Ajieroh (2010) and Adekanmbi, Kayode, and Uthman (2011). In
developing the models, a broad range of potential explanatory variables were developed from the NDHS
data sets and assessed both in terms of how well their inclusion in the model reflected conceptually
informed expectations and how well they performed econometrically, particularly in terms of collinearity
between explanatory variables. Three models with the same two dozen or so explanatory variables resulted
from this assessment process.

In contrast to earlier modeling efforts, here the analysis was extended by comparing the model for
northern Nigeria in 2013 to other areas of Nigeria in 2013 to decompose differences between the models.
This was done to gain understanding on how the determinants of child stunting in children aged 6 to 23
months differ between the two areas.® This decomposition analysis enables us to identify what factors
might differ between northern Nigeria and the rest of the country to account for any differences in stunting
prevalence observed. If some of the factors identified as differing between the two areas of Nigeria can be
associated with specific policies or programs, insights would be provided for the design of future area-
specific nutrition programming.

The Oaxaca decomposition method (Oaxaca 1973; Blinder 1973; O’Donnell et al. 2008, ch. 12), as
used here, explains the gap in child stunting prevalence between northern Nigeria and the rest of Nigeria in
2013 by decomposing that gap into two components based on the models for each analytical region. The

5The wealth index allows DHS survey household to be ranked by wealth. It is constructed using a principal components analysis of
the NDHS assets data, combining variables on ownership of a radio, bicycle, car, and other items with household dwelling
characteristics (Rutstein and Johnson 2004).

6 n principle, the Oaxaca decomposition method could also be used to investigate the factors accounting for any changes between
2008 and 2013 in northern Nigeria in the prevalence of stunting in children aged 6 to 23 months. However, changes in the factors
associated with stunting in northern Nigeria over this period were not sufficiently significant to allow for a decomposition analysis
on the models for the respective years.
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first component of the gap is due to differences in the relative levels, or endowments, of the determinants
of stunting between the two groups in each case — such as differences in levels of mother’s educational
attainment, access to safe water, or to post-natal care for infants. The second is due to difference in the
coefficients for the explanatory variables in the respective models for the two groups — that is, due to
differences in the effects of those determinants on stunting in young children. Significant differences in the
coefficients on the same explanatory variables for the two respective models would suggest that the
“production functions” for the linear growth of young children differ for the two populations — that is, in
northern Nigeria and in other areas of Nigeria.’

Descriptive statistics

The dependent variable for each of these models is whether the child has a HAZ score of less than -2.0,
which is the threshold HAZ score below which a child is considered clinically to be stunted in their linear
growth. In Figure 4, plots of the distribution of the HAZ scores from the three analytical data sets are
shown. Sharp distinctions are seen in the distribution of HAZ scores for children aged 6 to 23 months
between other areas of Nigeria in 2013 and northern Nigeria in 2013. However, in contrast, the curves for
northern Nigeria in 2008 and in 2013 closely overlap, showing little change in the distribution pattern of
HAZ scores in children aged 6 to 23 in the period between the two years.

Figure 4: Distribution of height-for-age z-scores (HAZ) for children between 6 and 23 months of age for
northern Nigeria in 2013 and 2008 and for other areas of Nigeria in 2013
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Northern Nigeria, 2013 ————- Other areas of Nigeria, 2013
Northern Nigeria, 2008

Source: Analysis of NDHS 2008 and 2013.
Note: HAZ=-2.0 is the threshold for clinically defining a child as stunted in their growth. HAZ=0.0 is the median height-for-age z-score
for young children in a well-nourished population.

7 In regression analysis terms, this decomposition analysis shows how differences in stunting (y) for the two groups modeled
separately are due, on the one hand, to differences in the /level of the explanatory variables (x) between the two groups and, on the
other, to differences in the coefficients (B) on those explanatory variables which show the effects of the explanatory variables on
stunting in the models for the two groups.
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Table 2: Descriptive statistics and means comparisons of variables used in the child-level analysis of the
determinants of stunting in children aged 6 to 23 months in northern Nigeria and in other areas of
Nigeria in 2013 and in northern Nigeria in 2008

Northern Other areas Northern
Nigeria, 2013 of Nigeria, 2013 Nigeria, 2008
stnd. stnd. means stnd. means
mean error | mean error comp.| mean error comp.

Dependent variable:

Child is stunted (HAZ<-2.0), 0/1 0.41 0.009| 0.17 0.007  *** 0.39 0.010
Child characteristics

Boy child, 0/1 0.51 0.008| 0.52  0.008 0.49  0.008

Age of child, months 1365 0.079|/14.09 0.075 ** |13.44 0.089 *

Birth order of child for mother, number 4.47 0.047| 3.31 0.040 ol 4.46 0.051

Child born in health facility, 0/1 0.16 0.011| 0.63 0.015  *** 0.10 0.010  ***

Child attended neonatal check-up in clinic, 0/1 0.17 0.011| 0.39 0.012  *** 0.08 0.007  ***

Child received Vitamin A supplement, 0/1 0.29 0.016 | 0.61 0.012  *** 0.25 0.014 *k

Child had diarrhea in past two weeks, 0/1 0.21 0.010| 0.11 0.006 ol 0.23 0.010
Parental characteristics

Mother’s age at first birth, years 17.92 0.068 | 21.19 0.109 ** |17.99 0.075

Mother’s Body Mass Index, kg/m? 22.72 0.170 | 24.36 0.146  ** [21.23 0.090  ***

Mother attended antenatal care clinic, 0/1 0.51 0.019| 0.81 0.011 ol 0.37 0.019 bt

Mother’s educational attainment, years 2.24 0.155| 8.42 0.168 ol 1.71 0.126 bl

Father's educational attainment, years 4.80 0.241|10.13 0.181 ol 3.45 0.179 bt
Complementary feeding dietary diversity

Dietary diversity score < 2 (out of 7 food groups), 0/1 0.71 0.011| 0.62 0.010  *** 0.62 0.012  ***

Dietary diversity score of 3 or 4 (out of 7), 0/1 0.24 0.009 | 0.28 0.009  *** 0.27 0.010 *k

Dietary diversity score = 5 (out of 7), 0/1 0.05 0.006 | 0.10 0.006  *** 0.11 0.007  ***
Water, sanitation, access to information

Water from improved source, 0/1 0.50 0.022| 0.60 0.017  *** 0.39 0.021  **

Household has own sanitation facility, 0/1 0.50 0.022 | 0.47 0.018 0.48 0.020

Listens to radio, 0/1 0.48 0.016| 0.71 0.012  *** 0.53 0.015 *

Watches television, 0/1 0.25 0.017| 0.71 0.014  *** 0.19 0.014 o
Household characteristics

Poorest tercile wealth index, 0/1 0.53 0.022| 0.09 0.011  *** 0.49 0.022

Middle tercile wealth index, 0/1 0.32 0.016 | 0.35 0.015 0.34 0.016

Wealthiest tercile wealth index, 0/1 0.15 0.015| 0.56 0.019  *** 0.17 0.016

Household members aged under 5 years, no. 2.48 0.026 | 1.94 0.021  *** 2.45 0.033

Children in HH sleep under mosquito net, 0/1 0.19 0.014 | 0.27 0.010  *** 0.16 0.011 *

Polygynous household, 0/1 0.42 0.011| 0.17 0.008  *** 0.39 0.011 *

Household practices Islam, 0/1 0.90 0.014| 0.23 0.017  *** 0.87 0.016

Rural household, 0/1 0.79 0.023| 0.53 0.023  *** 0.81  0.023
Observations 4,571 4,399 3,886

Source: NDHS 2013, NDHS 2008

Note: Unweighted analysis. Clustered sample corrected standard errors. *** p<0.01; ** p<0.05; * p<0.10.

Means comparisons (“means comp.”) are with reference to means for “Northern Nigeria, 2013” and are based on t-tests of

differences in means or proportions for each variable.

The dietary diversity scores are Infant and Young Child Minimum Dietary Diversity (IYCMDD) scores (WHO 2010) based on the foods
consumed in the day or night preceding the interview by the youngest child under the age of two years in the household.

Mean values are presented in Table 2 for the dependent variable used in the quantitative analysis
of whether a child is stunted and for the explanatory variables, including child and parental characteristics,
the diversity of the diet fed to the youngest child in the household, and other household characteristics.
These are drawn from the three different analytical data sets extracted from the NDHS series — Northern
Nigeria, 2013; Other areas of Nigeria, 2013; and Northern Nigeria, 2008. Also, presented in Table 2 are the
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p-values for comparisons of means tests for the variables used between the northern Nigeria, 2013 data set
and the two other analytical data sets.

We observe in Table 2 that there are sharp differences in the means for virtually all variables used
in the models between northern Nigeria and the other areas of Nigeria in 2013. Generally, the levels of the
variables for northern Nigeria are significantly worse, in terms of how they are expected to contribute to
child nutritional status, than are the levels for the same variables in other areas of Nigeria, including lower
use of health services, thinner mothers, poorer parental educational attainment, and generally lower
household wealth status. Based on these descriptive statistics alone, it is apparent that the context within
which infants grow in northern Nigeria is quite different from that found in other areas of Nigeria.

Temporally, in comparing changes in the levels of the explanatory variables in northern Nigeria
between 2008 and 2013, some encouraging progress is seen. For example, more infants in 2013 were born
in health facilities and were presented for check-ups, parents’ educational levels are rising, and more
households are obtaining their water from protected sources. However, despite these improvements in the
levels of these determinants of child nutritional status, we observe no change between 2008 and 2013 in
the prevalence of stunting in children aged 6 to 23 months — indeed we observe a small, if statistically
insignificant, rise in the prevalence rate among the children in our NDHS sample. Accelerated progress on
almost all the factors that conceptually we expect contribute to improved child nutritional status will be
needed if young children in coming generations in northern Nigeria are to realize their physical growth
potential to the same degree as young children in other areas of the country.

Models of the determinants of whether a young child in Nigeria is stunted

The results of the three logit models for this analysis are presented as coefficients in Table 3. In terms of
the nature of the relationship between the explanatory variable and whether a child is stunted, although
not perfect, we see general consistency across the three models and with our expectations based on the
UNICEF conceptual framework. So, for example, in all three models, mothers with a higher Body Mass Index
or households in the wealthiest tercile are more likely to have children that are not stunted, associations
that are in keeping with conceptual expectations.

However, somewhat fewer statistically significant coefficients are seen in the models than were
anticipated. Insufficient variability in some of the explanatory variables used is among the explanations for
this. This is apparent in reviewing Table 2, particularly in northern Nigeria, e.g., mother’s educational
attainment or households practicing Islam. Sample size is also a factor. Earlier models run on larger NDHS
samples, such as on children aged 6 to 59 months, resulted in a larger share of coefficients being significant.
Finally, our current conceptual understanding of the determinants of stunting in young children is inexact
and perhaps overly simplistic, which is reflected in many model coefficients having the expected signs while
being statistically insignificant.
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Table 3: Logit model results for analysis of determinants of stunting in children 6 to 23 months of age in
northern Nigeria in 2013, other areas of Nigeria in 2013, and northern Nigeria in 2008

Dependent variable: Northern Other areas Northern
Child is stunted (HAZ<-2.0), 0/1 Nigeria, 2013 of Nigeria, 2013 Nigeria, 2008
Child characteristics
Boy child, 0/1 0.158 ** 0.259 *** 0.129 *
Age of child, months 0.163 *** 0.071 0.135 ***
Age of child-squared, months -0.003 ** 0.001 -0.002
Birth order of child for mother, number 0.012 -0.010 0.006
Child born in health facility, 0/1 -0.119 -0.119 -0.049
Child attended neonatal check-up in clinic, 0/1 -0.003 0.177 * 0.062
Child received Vitamin A supplement, 0/1 -0.252 *** -0.345 *** -0.084
Child had diarrhea in past two weeks, 0/1 -0.080 0.088 0.228 ***
Parental characteristics
Mother’s age at first birth, years -0.028 *** -0.007 0.008
Mother's Body Mass Index, kg/m? -0.019 *** -0.009 -0.032 ***
Mother attended antenatal care clinic, 0/1 -0.002 -0.173 -0.025
Mother’s educational attainment, years -0.007 -0.003 0.010
Father’'s educational attainment, years 0.000 -0.008 0.000
Complementary feeding dietary diversity
Dietary diversity score of 3 or 4 (out of 7), 0/1 -0.155 ** -0.007 -0.029
Dietary diversity score = 5 (out of 7), 0/1 0.067 -0.090 0.145
Water, sanitation, access to information
Water from improved source, 0/1 0.038 0.098 0.046
Household has own sanitation facility, 0/1 0.087 -0.045 0.074
Listens to radio, 0/1 0.095 -0.238 ** -0.184 **
Watches television, 0/1 -0.174 * -0.015 0.059
Household characteristics
Middle tercile wealth index, 0/1 -0.069 0.119 0.086
Wealthiest tercile wealth index, 0/1 -0.181 -0.191 -0.070
Household members aged under 5 years, no. -0.004 0.071 0.037
Children in HH sleep under mosquito net, 0/1 -0.022 0.015 0.034
Polygynous household, 0/1 -0.012 0.191* 0.085
Household practices Islam, 0/1 0.162 0.470Q *** 0.180
Rural household, 0/1 -0.019 -0.090 0.071
Constant -1.117 *** -2.417 *** -1.711 *+*
Observations 4,495 4,183 3,601

Source: Analysis of NDHS 2008 and 2013
Note: Unweighted analysis. Clustered sample corrected standard errors. *** p<0.01; ** p<0.05; * p<0.10.

Reviewing the models, we see that boys are more likely to be stunted than girls, which is a common
finding of such analyses in sub-Saharan Africa (Wamani et al. 2007). Reflecting the pattern of increased
stunting with age shown in Figure 2, older children are more likely to be stunted. However, the coefficients
for age and age-squared are not significant for other areas of Nigeria in 2013, reflecting the moderated
decline in HAZ scores for children with age in that population relative to those in northern Nigeria.
Although the coefficients are insignificant, children of higher birth order for the mother are more likely to
be stunted in northern Nigeria, but less likely in other areas. This suggests that experience gained by the
mother in raising earlier children does not bring about benefits for the growth of later children in northern
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Nigeria, while it does elsewhere.® Children who were born in a health facility or received Vitamin A
supplementation are less likely to be stunted, although the relationship is not always significant. Mixed
patterns that are not wholly consistent with expectations are seen in the variables on whether the child
was checked in a medical clinic shortly after birth and on a recent experience of diarrhea.

With regards to parental characteristics, children of mothers who first gave birth somewhat later
than other mothers are significantly less likely to be stunted only in the 2013 northern Nigeria data set.
Insignificant and contrasting patterns are seen in the other data sets. The higher the BMI of a child’s
mother — the less thin she is — the more likely the child is to not be stunted, reflecting the importance of
the nutritional status of the mother for the nutritional status of the child. Attendance by the mother at an
antenatal clinic is shown to reduce the likelihood of a child being stunted, but not significantly so.

Surprisingly, educational attainment by the parents of young children is shown to have no impact
on whether the child is stunted in any of the three models. All the coefficients are quite close to zero. This
relationship is easiest to understand in northern Nigeria, where educational attainment levels are quite
low. The lack of a detectable effect of parental education on whether a child is stunted in northern Nigeria
may be due to a threshold effect — significant effects of education on child nutritional status only are
strongly seen when parents have at least a post-primary education level (Alderman and Headey 2014). The
median years of education attained for both fathers and mothers in the 2013 northern Nigeria data set is
zero. However, this is not the case in other areas of Nigeria, where most parents have attained significantly
higher education levels. Why education in other areas of Nigeria has no significant impact on the likelihood
of a child being stunted is an unexpected result and should be examined further.

Moderate diversity in the complementary foods that a child being weaned received in a household
is a significant determinant of children in that household not being stunted only in northern Nigeria in
2013. In the other models, the coefficients for this variable have a similar sign, but are not significant.
Somewhat surprisingly, higher levels of dietary diversity do not result in a consistent or significant response
across models, likely reflecting the low numbers of children with such diverse diets. The model results for
safe water sources and toilet facilities for the household are contrary to expectations, suggesting that the
provision of such services is not sufficient on its own to reduce stunting. Whether a mother listens to radio
is associated with a child in the household being less likely to be stunted, except in 2013 in northern
Nigeria. Here the relationship goes against expectations of radio being a channel to disseminate messages
on good nutritional care, possibly reflecting a change in radio programming or in patterns of radio listening
since 2008. For television watchers, however, it is only in northern Nigeria in 2013 that there is a
statistically significant association with the likelihood of a child not being stunted. However, only a quarter
of mothers in northern Nigeria reported watching any television in 2013.

Whether a household was among the wealthiest third of households in Nigeria is shown across all
models to be associated with child likely to not be stunted, but not significantly so. While the direction of
this relationship is not surprising, since we would expect such households to have the resources and also
are likely to have received the knowledge necessary to provide good nutritional care and good diets for
their young children, that the relationship is not more strongly significant is surprising. However, we find
that whether young children are members of households in the middle third of households in terms of
wealth in Nigeria is not associated in a consistent or significant way with whether those children are
stunted. Wealth alone appears insufficient to prevent stunting in young children.

The remaining household characteristics considered provide inconsistent and often insignificant
results. Larger numbers of young children in the household are not associated with greater likelihood of a

8 This finding contrasts with that of Alabi et al. (2014) who in Zamfara state in northwestern Nigeria found that “respondents with
parity greater than or equal to five were almost four times more likely to have better child’s nutritional status than mothers with
two children or less”.
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young child being stunted, nor does sleeping under a mosquito net, which might be considered a proxy for
a household implementing preventative health practices. Stunted children are more likely to be found in
polygynous households only outside of northern Nigeria. In northern Nigeria, a closer analysis would be
required to determine how co-wives in the household might improve or detract from the nutritional care a
young child receives. Whether a household practices Islam is not associated with any higher chance of a
young child being stunted in northern Nigeria. However, this association is seen elsewhere in Nigeria in
2013. Given that many of the determinants of child stunting that may be associated with the practice of
Islam in Nigeria — such as lower female educational attainment and mothers being quite young when they
first give birth — are controlled for in the model, that the coefficient on this variable is statistically
significant is puzzling. Finally, stunted children aged 6 to 23 months are no more likely to be found in rural
areas than in urban centers in Nigeria.

While these models confirm many of the expectations on what determines whether a young child is
stunted in Nigeria, the lack of significance of many coefficients and counter-intuitive results on others
challenges some of these assumptions. Despite being constructed on the basis of the broadly accepted
UNICEF conceptual framework of the determinants of child nutritional status, much of what drives child
stunting in Nigeria is not captured by these models.

Decomposition of the 2013 models

The Oaxaca decomposition approach was to be used to explain the gap in child stunting prevalence both
between northern Nigeria and the rest of Nigeria and between 2008 and 2013 in northern Nigeria.
However, for the temporal analysis, given the very small difference in stunting prevalence levels in our
analytical data sets for northern Nigeria for 2008, 39 percent, and for 2013, 41 percent, no significant
decomposition results were obtained. Consequently, only the decomposition results for the gap in child
stunting prevalence between northern Nigeria and the rest of Nigeria in 2013 are presented (Table 4). The
share of children in the analytical data set of children aged 6 to 23 months in northern Nigeria who were
stunted in 2013 was 41.3 percent, while the share of similar children in other areas of Nigeria who were
stunted was 17.0 percent. The difference of 24.4 percent in the prevalence of stunted children in the two
parts of the country is what we wish to explain by considering differences in the levels of potential
determinants (x in the regression models) of child stunting and differences in the effects of those
determinants (the coefficients, 8, in the regression models) between the two areas.

As was evident from the means comparisons in Table 2, there are significant differences in the
levels of most of the determinants included in the model between northern Nigeria and other areas of
Nigeria. This is also seen here in the decomposition analysis, if not as emphatically as in Table 2. Overall,
differences in levels of determinants account for 51.3 percent of the difference in stunting prevalence
between the two analytical regions. These results draw attention to those determinants for which
differences in their levels matter for the prevalence of child stunting in an area and can be used as evidence
to guide increased public investment of various sorts to improve the local levels of these determinants.
Based on the decomposition analysis, these include improving the coverage and quality of health facility-
based nutritional interventions for young children, making efforts to postpone first pregnancies in women,
improving maternal nutrition, increasing participation by pregnant women in antenatal clinics, and
improving access of mothers to public media sources, particularly radio.

For those significant factors whose levels are not amenable to being changed, most notably
religious practices, the result here reinforces arguments for greater attention to ensuring that messages on
good nutrition practices are compatible with the beliefs and attitudes of religious communities. Social
mobilization for improved nutrition within such religious communities should remain a central element of
nutrition programs across Nigeria.
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Table 4: Decomposition of difference in child stunting prevalence between northern Nigeria and other
areas of Nigeria based on models of the determinants of stunting in children aged 6 to 23 months

in 2013
Dependent variable: Stunting
Child is stunted (HAZ<-2.0), 0/1 prevalence (%)
Northern Nigeria, 2013 41.3
Other areas of Nigeria, 2013 17.0
Difference 24.4

Due to component of:  Levels (x) of Effects (B) of
determinants  determinants

Difference attributed to component: 125 135
Percentage of difference: ' 51.3 55.5

Contribution of explanatory variable to
component of difference, percent of component

Child characteristics, subtotal 4.4 127.2
Boy child, 0/1 -0.2 -5.3
Age of child, months 6.6 ** 329.7 ***
Age of child-squared, months -13.4 *** -204.7 ***
Birth order of child for mother, number -4.3 14.1
Child born in health facility, 0/1 7.2 -0.1
Child attended neonatal check-up in clinic, 0/1 -4.9 * -8.8
Child received Vitamin A supplement, 0/1 12.7 *x* 4.1
Child had diarrhea in past two weeks, 0/1 0.7 -1.8

Parental characteristics, subtotal 33.9 -26.2
Mother’s age at first birth, years 11.7 ** -34.7
Mother’s Body Mass Index, kg/m? 3.4 -18.0
Mother attended antenatal care clinic, 0/1 9.1* 20.1
Mother’s educational attainment, years 3.7 -3.4
Father’s educational attainment, years 5.9 9.8

Complementary feeding dietary diversity, subtotal 0.2 -3.8
Dietary diversity score of 3 or 4 (out of 7), 0/1 -0.1 -5.3
Dietary diversity score = 5 (out of 7), 0/1 0.3 15

Water, sanitation, access to information, subtotal 8.3 19.5
Water from improved source, 0/1 -1.0 -2.7
Household has own sanitation facility, 0/1 -0.1 5.6
Listens to radio, 0/1 7.7 * 29.1 ***
Watches television, 0/1 1.6 -12.5

Household characteristics, subtotal 53.3 -16.7
Middle tercile wealth index, 0/1 0.0 -3.0
Wealthiest tercile wealth index, 0/1 16.9 6.7
Household members aged under 5 years, no. 2.2 -10.9
Children in HH sleep under mosquito net, 0/1 0.1 -0.7
Polygynous household, 0/1 5.6 -3.6
Household practices Islam, 0/1 35.3 *** -10.4 **
Rural household, 0/1 -6.8 * 5.1

Source: Analysis of NDHS 2013.

Note: Logit models used for decomposition analysis do not include a constant term, in contrast to models presented in Table 3.
Clustered sample design corrected standard errors used in models. *** p<0.01; ** p<0.05; * p<0.10.

tIn addition to the levels of and effects of the determinants accounting for the difference in stunting rates between northern
Nigeria and other areas of Nigeria in 2013, the interaction of the levels and the effects also is a factor in explaining the difference.
Although not reported, these interactions account for -6.8 percent of the difference in stunting between the two areas.

Finally, on spatial targeting of efforts to improve levels of these determinants, the results of the
decomposition analysis do not suggest that specific efforts to improve the levels of these factors should be
made in northern Nigeria alone. While northern Nigeria has levels for most of the significant factors
significantly below other areas of Nigeria and, so, should be prioritized in making efforts to improve those
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levels, nationwide efforts to improve the levels of these determinants are warranted. The prevalence of
stunting in children aged 6 to 23 months in other areas of Nigeria remain unacceptably high at 17 percent,
even if this rate is significantly lower than it is in northern Nigeria. Efforts to improve the levels of these
significant factors nationwide will be beneficial for young children across all of Nigeria.

As shown in the rightmost column of Table 4, there are only a few specific determinants for which
significant differences in effects are observed. Most notably and reflecting the stark difference in the plots
of mean HAZ score by age in month shown in Figure 2, the effects of the age of the child on the likelihood
of a child being stunted differ strongly between northern Nigeria and other areas of Nigeria. That this is the
case reflects the cumulative effect of a range of different factors that adversely affect the child both in the
womb and in the period immediately after birth. As discussed, infants in northern Nigeria are on a declining
growth performance trajectory immediately from birth, while infants in other areas of Nigeria do not
experience immediate challenges to their growth performance. Moreover, as the infant ages, on average
the growth of the young child in northern Nigeria is compromised far more deeply than is the case for
young children in other areas of the country.

Other important factors to consider in terms of the differences in their effect on child stunting
include whether the mother listens to a radio, where a much more positive impact is seen in other areas of
Nigeria. Finally, whether a household practices Islam also shows a significant difference in effect between
the two analytical regions. However, the results here show that the effect on the likelihood of child being
stunted due to being a member of a Muslim household is more adverse in other areas of Nigeria than in
northern Nigeria. An implication of this is that social mobilization on proper nutritional care in a manner
that is compatible with their belief system is as important to undertake with Muslim households in other
areas of Nigeria as it is in northern Nigeria.

6. IMPLICATIONS FOR INVESTMENT PRIORITIES AND PROGRAM DESIGN FOR
IMPROVED NUTRITION

All the analyses provide strong evidence of the need to treat the nutritional challenges of northern Nigeria
quite differently than the nutritional challenges of other areas of Nigeria. There are strong differences in
the levels of the determinants of undernutrition between the two parts of the country. These differences in
levels of the determinants of child nutrition can be addressed over the long term with continued public
investments to raise levels in northern Nigeria to more closely match those elsewhere in the country.

However, equally important, the results of the decomposition analysis show that there are
significant differences between northern Nigeria and other areas of Nigeria in the effect of the same
determinant of nutritional status in accelerating or retarding the linear growth of young children. A national
program to address child undernutrition must recognize this heterogeneity in its design. To impose across
Nigeria a single set of approaches to address the factors which results in stunted children is likely to fail for
large numbers of children if these strong geographical differences in how these determinants operate to
affect child nutritional status are not considered. Children in northern Nigeria from birth and even earlier in
the womb face greater growth challenges than do children in other areas of the country. Solutions to the
problem of chronic undernutrition developed in southern Nigeria and found to be successful there, at least
based on the evidence of this analysis, are unlikely to be wholly successful if replicated in northern Nigeria.
Solutions need to be developed within northern Nigeria to more closely reflect the way the determinants of
nutritional status operate in this area of the country. Strengthening the flow of information on optimal
nutritional care practices and supporting social mobilization efforts are required to enable the information
to be used effectively. Investments are also needed to enhance the numbers of experts on public health
nutrition in northern Nigeria and elsewhere in the country. These investments certainly should consider
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reforming primary and secondary school curriculums to include more instruction on what is required to
ensure that young children grow to their full potential.

Additional more detailed analysis of the NDHS data sets is required to obtain specific guidance on
where financial, institutional, and human resources should be allocated to reduce chronic undernutrition in
northern Nigeria. The logit analyses presented here generally confirmed expectations on what are the key
determinants of child nutritional status in Nigeria. However, robust results were not obtained in either the
models or in their decomposition to derive strong guidance on whether resources currently directed to
specific activities to address chronic undernutrition, particularly in northern Nigeria, might be better
employed in a different way. To obtain clearer guidance will require more detailed, project and program
specific analyses. However, insofar as those activities involve consideration of the determinants shown in
our northern Nigeria model for 2013 to be significantly associated with child stunting in a manner aligned
with our conceptual understanding, the design of these activities is likely on the right track. This is not to
say, however, that ongoing assessment and reassessment of the efficacy of those investments will not
continue to be required.
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