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Urbanization, development and health

“The growth of cities will be the single largest influence on development in the 21st century.”
These opening words of UNFPA’s 1996 State of World Population Report (UNFPA 1996) are
proving to be more accurate by the day. In 1950, 29 percent of the world’s population lived in
urban locations. By the turn of the century, the share had risen to 47 percent and by 2030 it is
predicted to reach 60 percent. In the developing world, the rate of urbanization has been even
more rapid. In 1950, only 18 percent of the developing world’s population lived in urban areas,
but this had risen to 40 percent by the year 2000 and is predicted to reach 59 percent by 2030.
In 2008, for the first time in history, more than half of the world’s population lives in urban
areas (UN 2007). If the trend of these recent decades continues, most of the growth in urban
areas will occur in developing countries. The United Nations (2007) projects that in the more
developed regions, the number of people living in urban areas will rise only slightly in the next
25 years, while the less developed regions will experience a particularly sharp rate of increase

(see Figure 1).

Figure 1: Urban population estimates and projections for developing regions (UN 2007).
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Urbanization occurs through three distinct channels. First, there is rural to urban migration,
which for example has been very visible in China. Second, urban growth can be driven by
‘natural increase’, meaning the growth of the existing urban population. And third, the urban

population may grow through the reclassification of rural areas into urban ones. A recent assess-
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ment of the components of urban growth between 1961 and 2001 found that the share of urban
growth attributable to urban natural increase ranged from 51% to about 65% (UNFPA 2007).

To some extent, contemporary development goes hand in hand with urbanization. The
urbanization process has played an important positive role in overall global poverty reduction
(Ravallion, Chen and Sangraula 2007). National income and level of human development are
strongly and positively correlated with the level of urbanization (Bloom & Khanna 2007).
However, while the urban population is growing rapidly, so is the problem of urban poverty.
Even though urbanization may increase average incomes, at the same time it also increases the
number of urban poor and this at a faster rate than the increase in the urban population (Bloom
& Khanna 2007). Poor urban populations often resort to urban slums where living conditions
are inadequate and employment opportunities limited. UN-HABITAT (2001) estimates that
the number of slum dwellers passed 1 billion in 2005, and could reach almost 1.5 billion in

2020, although there are large variations across regions (see Figure 2).

Figure 2: Urban slum population estimates and projections for developing regions (UN HABITAT 2001).
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What urbanization has in store for the health of populations in the developing world is
therefore not clear. Generally, urban populations are found to have better average health than
their rural counterparts. But given these large (and increasing) numbers of urban slum dwellers,
these averages may mask huge disparities within urban areas. Urban populations can benefit
from better access to health services, information and education, and have higher cash incomes
and more economic opportunities (Smith ez 2/ 2005). But these benefits are often not within

reach for the growing urban slum populations who are exposed to living conditions that are
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detrimental to health. Further, the pollution problems, increased danger of traffic accidents
and social detachment that are prevalent in cities will penalize population health. The rapid
environmental, economic and social changes that follow urbanization increase the prevalence
of major risk factors for chronic disease, such as obesity and hypertension (Popkin 2001). And
rapid -unplanned- urban growth can lead to population demands that outstrip environmental
capacity in terms of drinking water, waste disposal and sanitation (Moore ¢z 2/ 2003).

Even though there is much we can say about the immense urbanization process and its
health effects in the developing world, there are still many questions to be answered. How
large are poor-rich and urban-rural disparities in health? Which are the most important factors
driving these inequalities? Are urban populations really better off in terms of health outcomes,
or is it just a lucky few that benefit from the urban health advantage? What is happening to these
inequalities across time? And, perhaps most importantly, how will the process of urbanization
affect population health? This thesis aims at providing answers to these questions and in doing
so the intention is to shed light on the complex interlinkages between urbanization, develop-
ment and inequalities in population health in the developing world.

The first part of the thesis (Chapter 2 and 3) looks at socioeconomic inequalities in health.
Here there is less focus on urbanization and health. Chapters 4 to 6 focus more explicitly on
health inequalities across areas at different stages of the urbanization process. Chapter 7 quanti-
fies the causal health effects of the urbanization process. Finally, Chapter 8 provides a discussion
of the thesis’ main research findings and the way in which these are relevant for development
policy purposes. In the remainder of this Introduction we elaborate on the specific research

questions asked within each of the chapters.

Figure 3: Gini coefficients of income distributions across the world (UNDP 2008).
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Socioeconomic inequalities in health

The average income growth that comes with increasing development and urbanization is not
equally divided within (or across) countries. Especially in developing countries, income in-
equalities tend to be very large (see Figure 3).

Countries with large income inequalities are likely to have substantial socioeconomic in-
equalities in health outcomes as well. While some degree of income inequality may be considered
justified, health is considered a universal right to everyone, irrespective of socioeconomic status
(WHO 1978). Equity in access to health care is also one of the tenets of the Universal Declara-
tion of Human Rights. Therefore, the concept and principles of equity feature in the health
policies of most countries and socioeconomic inequalities in health are generally considered
undesirable by policy makers.

A first question addressed in this thesis is how large these socioeconomic inequalities in
health outcomes are in the developing world. Are they similar across different health indicators?
Do some regions have larger inequalities than others? And is there a relationship between aver-
age prevalence rates of ill-health conditions and socioeconomic inequalities in ill-health? Given
the focus of international development targets, such as the Millenium Development Goals
(UN 2006), on average rates of ill-health, it is of interest to establish how countries compare
on average rates and inequalities in ill-health outcomes. Chapter 2 provides some answers to
these questions by studying socioeconomic inequalities in childhood malnutrition outcomes
across a large set of 47 developing countries. Child health outcomes have the advantage of
being very sensitive to conditions that affect general population health, being quite easy to
collect and available for a very large set of developing countries through the Demographic and
Health Surveys (DHS). Socioeconomic inequalities in childhood malnutrition are quantified
by means of an adjusted concentration index (Wagstaff ez 2/ 1991; Erreygers 2008). This index
measures the extent to which malnutrition is concentrated among poor or rich children and has
some useful characteristics: (i) negative values imply that malnutrition is more concentrated
among poorer children and vice versa, (i) if all children, irrespective of their socioeconomic
status, would equally suffer from malnutrition, the index would equal zero, and (iii) transferring
malnutrition from a richer to a poorer individual reduces socioeconomic inequality. In addition
to quantifying the degree of socioeconomic inequality by a single index, we also illustrate the
different patterns of the distribution of malnutrition across socioeconomic groups. The results
in Chapter 2 illustrate that large socioeconomic inequalities in malnutrition are present in the
developing world, and that these are not systematically related to average rates of malnutrition.

Clearly, the large socioeconomic inequalities in health outcomes in the developing world
are related to the inequalities in the income distribution. However, this does not necessarily
mean that to reduce socioeconomic inequality in health, policy makers should only strive to
reduce income inequality. Other mechanisms, such as ensuring free access to health care or

education might be very efficient in raising the health status of poorer population groups and
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therefore reduce socioeconomic inequalities in health. Also targeting policies towards specific
areas within a country can be an efficient way to reduce socioeconomic inequalities in health.
As discussed before, development and urbanization usually go hand in hand, both across and
within countries. Therefore, socioeconomic inequalities in health outcomes might to a large
extent reflect urban-rural inequalities in health. If this is indeed the case, it would be efficient
to target policy to rural areas as these are usually much easier to identify than poor population
groups. The third Chapter of this thesis investigates which factors are mostly responsible for
socioeconomic inequalities in childhood malnutrition, hereby providing some indication of
which policy initiatives would be most successful in reducing these inequalities. The analysis
uses DHS data from Ghana, which is characterized by large socioeconomic and regional in-
equalities. In response to the deteriorating child health indicators, the Ghanaian government
adopted in 2006 an approach that addressed the broader determinants of health, which has
thus generated interest in socio-economic inequalities in health and malnutrition and therefore
makes the study very relevant for policy purposes (Ghana Ministry of Health 2006). To explain
socioeconomic inequalities in child malnutrition, we use the decomposition framework that
was proposed by Wagstaff, van Doorslaer ez 2/ (2003). This framework allows decomposing
socioeconomic inequalities in childhood malnutrition, in terms of a concentration index, into
inequalities in the determinants of malnutrition. For a determinant, say e.g. parents educa-
tion, to contribute to socioeconomic inequalities in malnutrition, it needs to be sufficiently
associated with the malnutrition outcome and unequally distributed across income groups. The
results of the analysis in Chapter 3 indicate that socioeconomic inequalities in malnutrition
in Ghana are indeed related to many factors, including poverty, health care use and regional
inequalities. However, socioeconomic inequalities in malnutrition do not seem to closely follow
the urban-rural divide. After controlling for a broad set of household characteristics, we do
not find a significant relationship between the urban-rural dichotomy and child malnutrition.
Does this mean that urban-rural health disparities are just attributable to different population
characteristics at these various locations? In Chapter 4 we shift the focus of the thesis more
explicitly to studying the magnitude and causes of urban-rural inequalities in health outcomes

across the developing world.

Urban-rural and urbanicity related inequalities in health

There is quite some evidence that urban areas have better average health outcomes than rural
ones (see Chapter 4, Table 1). But how large are these urban-rural health inequalities across the
developing world? Do they vary across different regions or different health indicators? Can they
easily be explained by socio-demographic population characteristics, as suggested by the case
study of Ghana in Chapter 3? Chapter 4 provides an answer to these questions by investigating

urban-rural inequalities in childhood malnutrition and mortality in the same set of 47 develop-
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ing countries as studied in Chapter 2. After documenting the magnitude of crude urban-rural
inequalities, the disparities that remain after controlling for differences in households’ socio-
economic status, living conditions and bio-demographic factors are identified. Thereafter, the
study takes a closer look at socioeconomic inequalities in health within urban and rural areas.
As discussed before, there is a strong relationship between urbanization and economic develop-
ment, with higher average incomes in urban areas. However, in developing countries, some
urban locations are growing rapidly through the expansion of slum areas. These often pose severe
threats to population health in the form of overcrowding, lack of sanitation and clean drinking
water, violence and limited access to health services. Is there still an urban advantage in child
health outcomes between the poorest population groups in urban and rural locations? Chapter
4 investigates this by studying urban-rural inequalities within the poorest and richest population
groups, and by comparing within urban and within rural socioeconomic inequalities.

The results of the analysis indicate that urban-rural differences in childhood malnutri-
tion and mortality are very much related to urban-rural differences in socioeconomic status
and less to differences in other socio-demographic factors. However in more than a third of
the countries studied, the rural-urban disparity is still significant after controlling for a very
broad set of all household characteristics. This might suggest that either insufficient control
had been made for household characteristics, or that other factors on the community level
are also playing an important role. The importance of community characteristics in explaining
urban-rural inequalities has not previously been thoroughly investigated, mostly because survey
data including both household and community level information are not often easily available
in developing countries. The distinction is nonetheless important since it is helps determine the

most appropriate level for policy intervention.

Chapter 5 uses DHS data for a set of six sub-Saharan African countries that do contain both
household and community level characteristics to investigate the urban-rural gap in infant
mortality. To allow for unobserved heterogeneity at both the household and community level,
a three-level random intercept probit model is used to model infant mortality (Gibbons &
Hedeker 1997). To get an idea of the relative importance of both observed and unobserved
household and community level factors in explaining urban-rural inequalities in infant mortal-
ity, we extend an Oaxaca-type decomposition (Oaxaca 1973) for non-linear models suggested
by Fairlie (2005) to take account of unobserved household and community level heterogeneity.
It is important to control for this heterogeneity as there could be many factors common to
households or communities affecting infant mortality rates without being explicitly measured in
the data, such as e.g. cross-infection rates, customs and traditions and climate and soil fertility.
The decomposition reveals that higher infant mortality rates in rural areas mainly derive from
the rural disadvantage in household environmental characteristics such as safe source of drink-

ing water, electricity and quality of housing materials.
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After having studied urban-rural disparities in health in Chapter 4 and 5, it is found that the
urban-rural dichotomy is likely to be an oversimplification of reality. Urban areas are not homo-
geneous with respect to their degree of urbanization (McDade & Adair 2001). Within urban
or rural areas, communities will differ in terms of population densities, density and integration
of transportation systems, economic activity, public infrastructure, access to markets etc. When
defining the degree of urbanization in terms of such characteristics, there may be urbanized
pockets within wider areas categorized as rural or even vice versa. The larger the heterogeneity
in population characteristics and in the degree of urbanization within urban and rural areas,
the less meaningful is the urban-rural dichotomy, and the greater the need to move to more
sensitive measures of communities’ degrees of urbanization. Chapter 6 develops such a measure
of urbanicity' using longitudinal community data from the China Health and Nutrition Survey
(CHNS).

China’s urbanization is unprecedented in human history, both in scale and in speed. The
proportion of the Chinese population living in urban areas has rapidly increased from 20%
in 1980, to 27% in 1990, and 43% in 2005 (National Bureau of Statistics 2006; World Bank
2006). China will complete in just a few decades the urbanization process which took western
developed countries hundreds of years. What does this urbanization process mean in terms of
health outcomes? While child mortality and malnutrition rates are relatively low, prevalence
rates of ‘diseases of affluence’ such as obesity and hypertension are rising remarkably fast in
China (Popkin 2001). Urban areas are shifting to diets dominated by more processed foods and
a higher fat content, while the acquisition of new technology and transitions away from a mostly
agricultural economy are leading to more sedentary occupations (Popkin & Du 2003; Monda,
Gordon-Larsen et 2/ 2007).

Increasing urbanization and development is likely to drastically change the geographical dis-
tribution of non-communicable diseases. Chapter 6 investigates how obesity and hypertension
rates vary across areas at different stages of urbanization, and how and why this distribution is
changing over time. In order to target public health interventions appropriately, it is important
to establish whether these disease risk factors are spreading to less urban areas, or whether
they are merely rising in the most urban ones. The urbanicity index enables identification of
communities at various stages of the urbanization process, and allows tracking the changes in
communities’ degrees of urbanicity over time. The index is used to rank communities according
to their degree of urbanicity and to apply a concentration index type measure to quantify urba-
nicity related inequalities in obesity and hypertension. Similar to the concentration indices used

in Chapters 2 and 3, this index of urbanicity related inequality measures the extent to which

1 The term “urbanization” is used to describe the process by which communities become increasingly urban
and the term “urbanicity” to describe the degree to which a community has the characteristics of an urban

environment. Urbanization is a process, whereas urbanicity is a state at any point in time in that process.
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obesity and hypertension are concentrated in more urban or more rural areas. The longitudinal
data allow tracking of changes in this inequality over time.

Building on the decomposition framework that is applied in Chapter 3, we develop a
methodology that decomposes urbanicity related inequalities in obesity and hypertension
into inequalities in the determinants of these conditions. This takes into account that for a
determinant, e.g. fat intake, to contribute to urbanicity related inequalities in obesity or hy-
pertension, it needs to be significantly associated with these ill-health outcomes and unevenly
distributed across areas with various degrees of urbanicity. The results in Chapter 6 reveal that
while prevalence rates of obesity and hypertension almost doubled over the period 1991-2004,
the risk factors became less concentrated in more urbanized areas. It appears that, as develop-
ment and urbanization are spreading within the Eastern and Central provinces of China, so are

the diseases of afluence.

The health effects of urbanization

Chapters 2 to 6 of this thesis have focused on measuring and explaining health inequalities
across income groups and geographic areas at different stages of the urbanization process. While
decomposing these inequalities at different points in time, which is done in Chapter 6, does
provide some insight into the associations between health and urbanization, it does not really
get at the causal health effects of urbanization. What really happens to individuals’ health when
they are exposed to the urbanization process? While average health is better in urban areas, this
does not mean that the process of urbanization necessarily causes an improvement in health.
The urbanization process clearly brings about positive, as well as negative health effects. Closer
proximity to health care facilities, particularly hospitals, is an obvious advantage of living in
towns and cities. Especially in China, urban-rural differences in access to health care, and in
health insurance cover, have been marked and widening in recent decades (Liu ez a/ 1999).
Access to schools and to health education initiatives confer a strong advantage on urban areas
in the field of preventive health care. Urban populations can also experience health benefits
from the higher incomes and economic opportunities in urban areas. But, as discussed before,
there are also many negative health consequences to urbanization, such as environmental and
social degradation, expanding slum areas, traffic accidents, overcrowding, inadequate sanitation
systems and increasing risk factors for non-communicable diseases.

Chapter 7 of the thesis presents estimates of the causal net health effect of urbanization in
China. This net health effects captures both the negative and positive health effects discussed
before and gives some insight into the overall impact of urbanization on the health of the Chi-
nese. This is done using the same longitudinal CHNS data and the urbanicity index as used in
Chapter 6. Communities that move sufficiently across the distribution of the index are defined

as becoming urbanized and difference-in-differences (DID) estimators are used to estimate the
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treatment effect of this rapid urbanization (Blundell ez 2/ 2004; Puhani 2008). The difficulty
with estimating a causal health effect of urbanization, is that we do not know the counterfactual,
that is what would have happened to the health of individuals should they not have been exposed
to the urbanization process. The idea behind DID techniques is to create a counterfactual from
other communities that have not experienced urbanization but are similar in other (observable)
characteristics. Then, the comparison of health changes (difference-in-differences) between this
control group and the people actually having experienced urbanization provides evidence on
the causal health effect of urbanization. As the data are from a panel, the estimates can be
made robust to unobserved individual time-invariant heterogeneity. A clear distinction is made
between differences in the average health status of people living in more urban versus more rural
communities, and the actual health effect of increasing urbanization. The main health outcome
in Chapter 7 is a measure of self-assessed health (SAH). Respondents are asked to rate their
health on an ordinal scale from excellent to poor. As this measure could be affected by reporting
bias, in the sense that individuals change their health expectations and therefore their reporting
behavior after experiencing urbanization, it is complemented with other more objective -but
also more specific- adult health indicators such as mortality, obesity, hypertension, functional
limitations, and symptoms of illnesses. The analysis in Chapter 7 indicates that while more
urban populations are indeed in better average health, the actual process of urbanization has
a net negative health effect. This makes it unclear whether and for how long the urban health

advantage in the Chinese population will remain.



Socioeconomic inequality in malnutrition

in developing countries

he objectives of this study are to report socioeconomic inequalities in child-

hood malnutrition in the developing world, to provide evidence on the as-

sociation between socioeconomic inequality and average malnutrition, and
to draw attention to the different patterns of socioeconomic inequality in malnutrition.
Both stunting and wasting were measured using the new WHO child growth standards.
Socioeconomic status was estimated through principal component analysis using a set
of household assets and living conditions. Socioeconomic inequality was measured in
terms of an alternative concentration index that avoids problems with mean dependence.
Within almost all countries in this study, stunting and wasting disproportionably af-
fected the poor, although socioeconomic inequalities in wasting were much smaller and
insignificant in about one third of the countries. When correcting for mean dependence
of the concentration index, there appeared no clear association between average stunting
and socioeconomic inequality. The latter showed different patterns that were labelled as
mass deprivation, queuing and exclusion. Although average levels of malnutrition were
higher when using the new WHO reference standards, estimates of socioeconomic in-
equality were fairly robust to this change in growth standards. Socioeconomic inequali-
ties in childhood malnutrition were present in the entire developing world, and were
not evidently related to average rates of malnutrition. Failure to tackle these inequalities
is a cause of social injustice and a reduction of these inequalities does not seem to arrive
as a windfall profit from reducing the overall rate of malnutrition. Therefore policies
should take into account the entire distribution of childhood malnutrition across socio-

economic groups.
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Introduction

Epidemiological evidence points to a small set of primary causes of child mortality — pneumo-
nia, diarrhea, low birth weight, asphyxia and, in some parts of the world, HIV and malaria — as
the main killers of children under five years. Malnutrition is the underlying cause of every one
out of two such deaths (Murray & Lopez 1997, Bryce ez a/ 2005). The evidence also shows that
child deaths and malnutrition are not equally distributed throughout the world. They cluster
in Sub-Saharan Africa and South Asia, and in poor communities within these regions (de Onis
& Blossner 2003; de Onis ez 2/ 2000). Poor-rich disparities in health outcomes are increasingly
drawing the attention of researchers and policy makers, hereby fostering a substantial growth in
the health-equity related literature (Gwatkin 2000; Wagstaff 2000; Gwatkin 2001; Braveman
& Tarimo 2002). Socioeconomic inequalizy in malnutrition refers to the degree to which child-
hood malnutrition rates differ between more and less socially and economically advantaged
groups. This is different from pure inequalities which take into account all variation in childhood
malnutrition. The available literature that documents socioeconomic inequality in malnutrition
is mainly focused on one specific country or region (Larrea & Freire 2002; Zere & Mclntyre
2002; Thang et @/ 2003; Van Doorslaer and Watanabe 2003; Fotso & Kuate-Defo 2005; Hong
2006). On a more global level, Wagstaff & Watanabe (2000) provided evidence on the socioeco-
nomic inequalities in malnutrition across 20 developing countries. Other relevant cross-country
studies include those of Pradhan et 4/ (2003) and Smith ez a/ (2005), respectively describing
total inequalities and inequalities between urban and rural populations. The latter two studies

however provide no evidence on socioeconomic inequalities within developing countries.

This paper contributes to the literature in several ways. First, it updates and enlarges the
evidence base on average malnutrition and socioeconomic inequalities in malnutrition, using
the most recent Demographic Health Survey data from 47 developing countries. The use of
such a large number of countries allows getting insight into the regional clustering of poor-rich
malnutrition disparities in the developing world and into the association between average levels
of malnutrition and socioeconomic inequality. Given the focus in international development
targets on average rates of malnutrition, it is of interest to establish how countries compare on
average rates of malnutrition and inequalities in malnutrition. In addition to quantifying the
degree of socioeconomic inequality by a single index, the different patterns of the distribution
of malnutrition across socioeconomic groups are also illustrated.

Second, this paper measures childhood malnutrition using the new growth standards that
have been recently released by the WHO (2006). The new standards are based on children
from Brazil, Ghana, India, Norway, Oman and the US and adopt a fundamentally prescriptive
approach designed to describe how all children should grow rather than merely describing how
children grew in a single reference population at a specified time (Garza & de Onis 2004). For

example, the new reference population only includes children from study sites where at least
p pop y y
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20% of women are willing to follow breastfeeding recommendations. To our knowledge this
is the first study presenting estimates of malnutrition in a large set of countries based upon
these new standards. To check sensitivity of the results to this change in reference group, the
analysis is also done using the older US National Center for Health Statistics (NCHS) reference
population (WHO 1995).

Finally, this paper measures socioeconomic inequality in malnutrition by means of the
concentration index, which takes into account inequality across the entire socioeconomic dis-
tribution. Applied to binary indicators, such as mortality and stunting, the concentration index
depends upon the mean of the indicator. This would impede cross country comparisons due to
substantial differences in means across locations. To avoid this problem, we use an alternative

but related index recently introduced by Erreygers (2008).

Methods
Data

Data was used from all 47 Demographic Health Surveys (DHS) that contain information on
the nutritional status of children aged up to five years. The data represents countries from four
regions: 26 countries in sub-Saharan Africa, 7 in the Near East, 5 in South-South East Asia and

9 in Latin America and the Caribbean region. Table 1 shows the countries and datasets used.

Analysis

Anthropometric data on the height-for-age and the weight-for-height of children were used
to measure chronic and acute malnutrition respectively. Low height-for-age reflects slowing in
skeletal growth, and is considered to be a reliable indicator of long-standing malnutrition in
childhood. Low weight-for-height on the other hand indicates a deficit in tissue and fat mass
and is more sensitive to temporary food shortages and episodes of illness. Low weight-for-age is
also used in the literature, but not used here as it does not discriminate well between temporary
and more permanent malnutrition (WHO 1986, 1995; Zere & Mclntyre 2003). A child was
considered stunted/wasted if its height-for-age/weight-for-height was below minus two standard
deviations from the median of the reference population (Zere & Mclntyre 2003; Pradhan ez a/
2003) We used these crude binary indicators of stunting/wasting as their averages are much
easier to intuitively interpret — compared to the continuous height-for-age/weight-for-age z-
scores — and therefore facilitate the comparison of stunting/wasting rates across socioeconomic

groups and across countries.
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Table 1: Description of DHS datasets.

comey U ey oy e e
Sub-Saharan Africa (SSA) Near East (NE)
Benin BJ 2001 3842 Armenia AM 2000 1517
Burkina Faso BF 2003 8142 Egypt EG 2000 10296
Cameroon CM 2004 3168 Morocco MA 2003/04 5356
Central African Rep* CF 1994/95 2297 Turkey TR 1998 2782
Chad TD 2004 4414 Kazakhstan KZ 1999 566
Comoros* KM 1996 921 Kyrgyzstan Rep*  KG 1997 971
Cote d’Ivoire CI 1998/99 1477  Uzbekistan uz 1996 954
Ethiopia ET 2000 2833 South & Southeast Asia (SSEA)
Gabon GA 2000 3482 Bangladesh BD 2004 5911
Ghana GH 2003 3094 Cambodia KH 2000 3522
Guinea GN 1999 2961 India* IN 1998/99 24989
Kenya KE 2003 4719 Nepal NP 2001 6163
Madagascar MG 2003/04 2908  Pakistan PK 1990/91 4079
Malawi MW 2000 9162 Latin America & Caribbean (LAC)
Mali ML 2001 9382 Bolivia BO 2003 9134
Mauritania MR 2000/01 3306 Brazil BR 1996 4056
Mozambique MZ 2003 3808 Colombia CO 2005 12393
Namibia NA 2000 2925 Dominican Rep DO 2002 9288
Niger* NE 1998 3914 Guatemala GT 1998/99 3879
Nigeria NG 2003 4293  Haiti HT 2000 5510
Rwanda RW 2000 6038  Nicaragua NI 2001 5875
Tanzania TZ 2004 7132 DParaguay PY 1990 3614
Togo* TG 1998 3443 Peru PE 2000 11585
Uganda UG 2000/01 5145
Zambia ZM 2001/02 1932
Zimbabwe YAV 1999 2632

Note: Data marked with * corresponds to births in three years preceding survey instead of five

This paper used the new WHO child growth standards that were released by the World
Health Organization in April 2006 (WHO 2006). Robustness of the results against this change
from the NCHS growth standards (WHO 1995) was also checked. An indicator of socioeco-
nomic status was developed using principal component analysis (Filmer & Pritchett 2001).
The indicator combined information on a set of household assets and living conditions: the

ownership of a car, phone, TV, radio, fridge, bike and motorcycle; the availability of electricity,
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clean water and a toilet; and the material used to construct the wall, roof and floor of the
household dwelling. Socioeconomic inequality in stunting and wasting was calculated by means
of a recently proposed generalisation — introduced by Erreygers (2008) (see also Van de Poel ez
al (2007) for an application) — of the traditional concentration index (C) which was proposed
by Wagstaff ez @/ (1991). The generalisation preserves the main characteristics of the traditional
concentration index — (i) negative values imply that malnutrition is more concentrated among
poorer children and vice versa, (ii) if all children, irrespective of their socioeconomic status,
would equally suffer from malnutrition, the C would equal zero, and (iii) transferring malnutri-
tion from a richer to a poorer individual reduces socioeconomic inequality — but overcomes
several of its methodological shortcomings. In particular for this paper, it is worth mentioning
that the generalisation avoids dependence upon the mean of the binary indicator (Wagstaft
(2005) discussed a related issue for the bounds of the concentration index). Not correcting for
mean dependence would impede cross country comparisons due to substantial differences in
means across locations. In addition it would predetermine the association between average levels
of malnutrition and socioeconomic inequality.

Since DHS rely on multi-stage sampling procedures, all estimates take account of sampling
weights and statistical inference is adjusted for clustering on the level of the primary sampling unit.
The statistical inference for the index recently proposed by Erreygers was based on an adapted ver-

sion of the convenient regression approach (Wagstaff & Van Doorslaer 2000; O’Donnell e 2/2008).

Results

Table 2 shows the socioeconomic inequalities in stunting. In almost all countries, stunting
was disproportionably affecting the poor. Concentration indices (based upon the WHO child
growth standards and calculated as suggested by Erreygers (2008)) were significant in all coun-
tries, except in Madagascar, and ranged from -0.0005 in Madagascar to -0.42 in Guatemala.
Socioeconomic inequality in stunting appeared largest in the Latin American and Caribbean
(LAC) region, where the median C equaled -0.22.

The results with respect to wasting are presented in Table 3. Wasting was generally more
concentrated among the poor, but the socioeconomic inequality was much smaller as compared
to stunting. For about one third of the countries socioeconomic inequalities were insignificant.
The median concentration index (calculated as suggested by Erreygers (2008)) was largest in
South Southeast Asia (SSEA) (-0.05 based upon WHO child growth standards).

Table 2 and Table 3 also show average stunting and wasting rates based upon the new WHO
child growth standards and the NCHS growth standards. For both malnutrition indicators,
average rates were higher using the new WHO reference standards. However, socioeconomic
inequalities were fairly similar across the different growth standards; therefore the following

discussion is mainly based upon the WHO child growth standards.
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Table 2: Estimated stunting rates in under-five children by quintiles of socioeconomic status, average stunting

rates and concentration indices (C) based upon WHO and NCHS growth standards.

oy oS somivg,_ sy ©

Q1 Q2 Q3 Q4 Q5 MGRS NCHS MGRS NCHS
Benin 43.78 45.38 39.98 34.96 27.35 38.61 30.37 -0.15 -0.13
Burkina Faso 48.44 4696  46.49 40.20 27.45 42.98 38.56 -0.15 -0.15
Cameroon 44.19 43.42 38.85 31.25 19.20 36.49 31.68 -0.21 -0.21
CAR 47.26 41.80 39.89 42.03 33.22 39.84 33.65 -0.11 -0.12
Chad 48.62 44.84 46.07 39.43 33.92 44.16 40.95 -0.09 -0.09
Comoros 46.11  47.08 4145  37.97 2647 40.53 33.77 -0.15 -0.19
Cote d’Ivoire 38.66 29.41 31.07 26.10 19.28 31.26 25.17 -0.17 -0.17
Ethiopia 60.94 55.04 58.23 54.07 42.27 56.91 51.22 -0.09 -0.10
Gabon 43.46 35.53 26.44 18.17 18.17 26.03 20.65 -0.22 -0.20
Ghana 45.11 38.27 40.42 30.42 20.01 35.62 29.43 -0.19 -0.19
Guinea 39.08 38.87 35.50 32.42 24.95 34.44 26.07 -0.13 -0.11
Kenya 43.18 3934 3548 2798  22.87 35.90 30.56 -0.17 -0.16
Madagascar 53.90 5472 59.96  58.15 50.51 56.06 48.34 0.00  -0.01
Malawi 60.64 5959 5280 5779  39.32 54.08 49.02 -0.14 -0.14
Mali 48.79 49.60 45.10 42.40 28.43 41.78 37.57 -0.17 -0.17
Mauritania 45.05 41.47 40.69 32.80 31.65 39.25 34.50 -0.14 -0.16
Mozambique 5579  53.08  53.84 4345 3470 51.50 46.16 -0.11 -0.14
Namibia 33.10 31.68 23.87 18.45 25.00 28.07 22.64 -0.13 -0.09
Niger 50.81 49.09 46.26 49.30 36.53 47.05 41.08 -0.08 -0.09
Nigeria 54.30 50.13 49.55 36.33 25.20 43.19 38.41 -0.25 -0.25
Rwanda 52.34 51.60 51.52 47.00 31.88 47.21 42.37 -0.14 -0.15
Tanzania 48.17 4822 46.44 44.22 2391 43.63 37.05 -0.15 -0.16
Togo 3745 3425  30.05  25.88 19.03 30.37 21.72 -0.16 -0.14
Uganda 45.84 46.75 49.46 42.79 29.00 44.50 38.61 -0.07 -0.08
Zambia 59.53  58.41 58.33  49.88  40.59 53.21 46.15 -0.17 -0.18
Zimbabwe 37.37 34.65 32.33 29.87 23.45 31.48 26.45 -0.11 -0.12
median 46.69  46.06  43.28 3870  27.40 41.15 35.77 -0.14 -0.15
Bangladesh 58.19 55.89 53.32 43.03 30.26 49.85 43.02 -0.20 -0.20
Cambodia 54.32 52.78 48.60 43.51 39.86 48.47 44.29 -0.15 -0.16
India 56.43 5335  49.02 4554  41.56 49.68 43.75 -0.13 -0.13
Nepal 63.76 63.40 58.92 47.08 42.01 56.46 50.51 -0.19 -0.18
Pakistan 61.91 6294 5358  49.13 3598 54.12 49.59 -0.20 -0.24
median 58.19 55.89 53.32 45.54 39.86 49.85 44.29 -0.19 -0.16
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Prevalence of stunting by wealth quintiles Average  Average

Country based upon MGRS stunting  stunting ¢ ¢

Q1 Q2 Q3 Q4 Q5 MGRS NCHS MGRS NCHS
Armenia 25.08 26.01 14.88 14.01 12.45 18.36 13.00 -0.12 -0.09
Egypt 31.80 26.41 22.69 19.23 15.18 24.00 18.66 -0.13 -0.12
Kazakhstan 17.81 14.91 9.29 9.40 6.32 13.93 9.75 -0.10 -0.10
Kyrgyzstan 41.40 37.66 24.36 28.64 18.88 32.89 24.84 -0.18 -0.17
Morocco 34.87 26.06 20.07 16.68 16.02 23.28 18.18 -0.18 -0.17
Turkey 34.25 23.52 17.48 9.50 5.01 19.04 16.01 -0.24 -0.22
Uzbekistan 41.12 38.35 32.21 33.77 36.00 37.46 31.28 -0.07 -0.09
median 34.25 26.06 20.07 16.68 15.18 23.28 18.18 -0.13 -0.13
Bolivia 48.50 39.71 29.68 22.87 14.29 32.43 26.38 -0.31 -0.29
Brazil 29.46 13.25 7.61 5.41 5.42 13.42 10.46 -0.22 -0.19
Colombia 25.14 17.19 13.89 10.59 6.39 15.70 11.52 -0.15 -0.13
Dominican 21.11 13.51 12.44 8.28 7.45 11.76 8.85 -0.12 -0.10
Guatemala 68.45 67.75 64.23 43.06 25.46 52.80 46.37 -0.42 -0.42
Haiti 38.01 33.83 29.97 21.65 11.74 27.10 21.93 -0.22 -0.19
Nicaragua 42.16 31.73 22.14 12.05 9.46 24.67 20.13 -0.30 -0.27
Paraguay 28.52 24.60 20.84 11.00 7.17 18.20 13.92 -0.20 -0.18
Peru 54.91 43.00 2491 17.00 14.36 31.29 25.42 -0.41 -0.38
median 38.01 31.73 22.14 12.05 9.46 24.67 20.13 -0.22 -0.23

Note: Underscored averages and C indicate insignificance at the 10% level. Concentration indices are calculated
as suggested by Erreygers (2008).

Figure 1 plots the average level of stunting against socioeconomic inequality in stunting.
For illustrative purposes, the negative of the concentration index (calculated as suggested by
Erreygers (2008)) is shown in these figures such that higher values on the y-axes indicate higher
socioeconomic inequality in favour of the rich. There was no clear association between average
stunting and socioeconomic inequality in stunting (Spearman coeflicient=0.20, p-value=0.17).
If attention was restricted to socioeconomic inequalities in the LAC region, higher average stunt-
ing levels were associated with higher socioeconomic inequalities in stunting. Figure 2 shows the
same association for wasting and clearly illustrates the much smaller socioeconomic inequalities
in wasting as compared to stunting. There appeared a negative association between average wast-
ing and the concentration index of wasting (Spearman coefficient=-0.60, p-value<0.001), mean-
ing that countries with higher average wasting tended to have higher socioeconomic inequalities.
However, Figure 2 shows that the magnitude of the association was low at best. The low values of
the socioeconomic inequalities, combined with the finding that the relative variability in average

wasting levels across countries (coefficient of variation=0.68) was higher than that in average
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stunting levels (coeflicient of variation=0.35), suggest that one should not focus too much on the
signiﬁcance of the association between average wasting and socioeconomic inequality in wasting.
When using the traditional concentration index (or the one suggested by Wagstaff (2005)),

different results for the association were found, i.e. there appeared a strong positive association

Table 3: Estimated wasting rates in under-five children by quintiles of socioeconomic status, average wasting
rates, and concentration indices (C) based upon WHO and NCHS growth standards.
Average Average Odds-

: & e hers (10
Country Prevalence of wasting by wealth quintiles (%) wasting wasting _ratio

Q1 Q2 Q3 Q4 Q5 MGRS NCHS
Benin 12.09 12.06 8.42 7.94 5.76 9.33 7.55 2.25
Burkina Faso 22.01 23.04 23.22 21.27 15.50 21.48 18.72 1.54
Cameroon 8.24 8.46 5.86 4.00 2.93 6.23 5.28 2.98
CAR 10.64 10.79 10.53 8.55 7.44 9.25 7.18 1.48
Chad 17.69 14.89 15.90 16.77 15.88 16.09 13.53 114
Comoros 15.52 13.78 10.36 5.91 8.43 11.00 8.40 1.99
Cote d’Ivoire 7.80 8.25 5.66 5.06 4.25 6.85 7.80 1.91
Ethiopia 13.11 13.51 13.52 12.19 7.10 12.70 10.71 1.97
Gabon 4.35 3.02 5.33 5.17 3.27 4.26 2.83 1.34
Ghana 8.57 7.90 8.67 10.20 8.15 8.70 7.12 1.06
Guinea 12.38 10.02 10.48 8.34 8.27 9.92 9.17 1.57
Kenya 8.70 5.35 4.80 3.65 7.59 6.23 5.62 1.16
Madagascar 11.83 11.40 9.17 8.95 7.19 10.04 7.75 1.73
? Malawi 8.71 7.32 6.92 6.62 5.76 7.02 5.52 1.56
Mali 12.68 15.49 14.24 13.26 9.49 12.91 10.65 1.39
Mauritania 18.25 16.26 15.20 12.04 12.38 15.27 13.40 1.58
Mozambique 8.44 5.88 5.99 5.39 4.70 6.55 4.60 1.87
Namibia 13.76 8.61 7.71 6.53 9.14 9.85 8.91 1.59
Niger 30.78 27.24 27.02 25.25 14.98 25.66 20.63 2.52
Nigeria 12.41 13.76 9.98 10.98 9.11 11.34 9.48 141
Rwanda 9.11 10.52 8.69 8.14 7.66 8.88 6.85 1.21
Tanzania 4.62 4.00 3.50 2.93 3.09 3.68 3.12 152
Togo 13.86 19.59 13.48 12.17 8.57 13.98 12.42 1.72
Uganda 5.37 5.15 5.99 4.60 3.50 5.11 4.04 1.56
Zambia 5.83 4.70 7.79 5.84 6.39 6.11 4.88 0.91
Zimbabwe 9.87 12.26 9.72 6.38 4.99 8.64 6.44 2.08

median 11.24 10.66 8.93 8.04 7.51 9.29 7.65 1.57
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Ay A b
Country Prevalence of wasting by wealth quintiles (%) verage  Average  Odds

wasting  wasting ratio

Q1 Q2 Q3 Q4 Q5 MGRS NCHS

Bangladesh 16.51 16.48 14.62 12.84 11.51 14.72 12.90 1.52
Cambodia 17.33 17.49 13.68 17.93 18.37 16.89 15.01 0.93

] India 22.88 21.82 19.22 16.96 17.13 19.82 15.61 1.44
g: Nepal 12.26 14.51 11.91 9.36 7.53 11.46 9.69 1.72
Pakistan 18.97 12.47 9.16 12.03 7.88 12.56 9.21 2.74
median 17.33 16.48 13.68 12.84 11.51 14.72 12.90 1.52
Armenia 2.19 2.76 2.32 3.27 2.03 2.53 1.97 1.08

Egypt 3.33 3.41 3.20 2.89 2.82 3.17 2.52 119
Kazakhstan 3.04 3.09 1.69 0.86 1.76 2.51 1.82 175

2 Kyrgyzstan 3.21 3.43 4.11 3.16 1.06 3.28 3.44 3.09
= Morocco 14.22 9.34 9.87 9.19 10.52 10.74 9.31 1.41
Turkey 4.00 3.73 2.27 1.98 2.67 3.01 1.90 1.52
Uzbekistan 19.44 7.41 12.10 13.53 10.26 13.74 11.63 2.11
median 3.33 3.43 3.20 3.16 2.67 3.17 2.52 1.52
Bolivia 1.77 1.40 2.01 1.79 1.55 1.70 1.24 114

Brazil 4.41 2.48 2.24 1.41 2.64 2.75 2.34 1.70
Colombia 1.74 1.69 1.68 1.27 1.12 1.54 1.29 1.56
Dominican 3.16 1.90 2.77 1.88 1.44 2.15 1.70 2.23

; Guatemala 2.76 3.86 4.21 1.10 2.71 291 2.52 1.02
®  Hait 809 540 591 405 552 581 461 151
Nicaragua 3.86 2.23 2.78 0.87 1.66 2.37 2.07 2.37
Paraguay 0.73 0.56 0.47 0.67 0.39 0.56 0.33 1.89

Peru 2.16 1.02 1.03 0.72 0.71 1.15 0.94 3.09
median 2.96 2.07 2.51 1.34 1.61 2.26 1.88 1.63

Note: Underscored averages and C indicate insignificance at the 10% level. Concentration indices are calculated
as suggested by Erreygers (2008).

between average stunting and socioeconomic inequality in stunting (Spearman coeflicient=0.78,
p-value<0.001), whereas the association between average wasting and socioeconomic inequality
in wasting was insignificant (Spearman coefficient=0.14, p-value=0.35). This confirms the
importance of correction for mean dependence.

Table 2 and Table 3 also show the distribution of stunting and wasting across quintiles of
socioeconomic status. These distributions can take different patterns, which are illustrated for
three selected countries in Figure 3 (WHO 2003). In Rwanda, socioeconomic inequality in

stunting could be characterized as mass deprivation — stunting is highly prevalent within the
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Figure 1: Average stunting versus (-) concentration index.
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Note: Stunting rates based upon WHO growth standards. Concentration indices are calculated as suggested by
Erreygers (2008).

Figure 2: Average wasting versus (-) concentration index.
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Note: Wasting rates based upon WHO growth standards. Concentration indices are calculated as suggested by
Erreygers (2008).

majority of the population while a small privileged class is much better off. A second pattern,
as was seen in Ghana, could be described as guening — average stunting is lower than in the

previous pattern, but richer population groups are better off while the poor had to wait for a
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Figure 3: Distribution of stunting across quintiles of socioeconomic status for three selected countries.
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Note: Stunting rates based upon WHO growth standards.

“trickle-down” effect. Third, socioeconomic inequality in stunting in Brazil was in the form of
exclusion whereby stunting prevalence is relatively low within the majority of the population,

but where a poor minority of the population was deprived.

Discussion

This study illustrates the existence of socioeconomic inequality in malnutrition across the devel-
oping world. The results show that malnutrition favours the better-off and that this inequality
is much more pronounced for stunting than for wasting. This could be expected as previous
evidence has suggested that socioeconomic status has a smaller effect on the stochastic condi-
tions that precipitate wasting (e.g. unforeseen environmental factors and diseases) than it has
on long-term malnourishment (Wagstaff & Watanabe 2000; Zere & McIntyre 2003). Socioeco-
nomic inequalities in stunting were largest in the Latin American and Caribbean region, with
Guatemala being an outlier, which is also in line with previous findings (Wagstaff & Watanabe
2000; Larrea & Freire 2002; Larrea et 2/ 2005) .

Average wasting and stunting rates based upon the WHO child growth standards were larger
than those based upon the NCHS reference population. This has also been found by de Onis
et al (2006) for Bangladesh, Dominican Republic and a pooled sample of North American
and European children. However, estimates of socioeconomic inequalities in both stunting and
wasting were similar across the different growth standards, as were the associations between

socioeconomic inequalities and averages.
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When studying the association between average malnutrition and socioeconomic inequality
in malnutrition, the choice of the inequality index does matter. Using Erreygers’ index (2008),
there appeared no clear association between average stunting and socioeconomic inequality in
stunting (and some evidence of a limited association for wasting was presented), while the
traditional concentration index (or the one suggested by Wagstaff (2005)) gave rather opposite
findings. It is worth noting that Wagstaff & Watanabe (2000) found evidence of an inverse
relationship between underweight and socioeconomic inequality using the traditional concen-
tration index. Applying Erreygers’ index to the data in their paper reversed this finding, which
illustrates Erreygers point about the need to be careful when comparing concentration indices
across countries with highly differing stunting levels.

Socioeconomic inequality was found in different patterns that varied between mass depri-
vation, queuing and exclusion. The manner in which systems based on primary health care
develop will vary across these differing contexts. In the case of exclusion, programs targeted at
specific population groups, i.e. the poorest, are urgently needed to achieve pro-equity outcomes
while in other instances, such as mass deprivation, broad strengthening of the whole system or
a combination of the two approaches is required (WHO 2003). In this respect, the distribution
of malnutrition across socioeconomic groups, as shown in Table 2 and Table 3, can provide a
useful tool for health policy makers as it can easily be used to classify countries according to the
above mentioned patterns.

There are some limitations to this study. First, it has to be noted that for 6 out of the 47
countries (Central African Republic, Comoros, Niger, Togo, Kyrgyzstan Republic and India)
data was only available for children aged 0-3 years instead of 0-5. Since anthropometric deficits
accumulate over time, the average malnutrition rates for these countries are underestimated
as compared to the other countries. However, as already discussed by Wagstaff & Watanabe
(2000), changes in the age limit do not systematically produce an upward or downward bias in
socioeconomic inequality. Furthermore, the results were found to be robust to the exclusion of
these countries.

Second, the use of an asset index to capture socioeconomic status has its shortcomings.
Houweling ez a/ (2003) have shown that the choice of the assets can influence the observed
magnitude of health inequalities, but also conclude that in the absence of reliable information
on income or expenditure, the use of such an asset index is generally a good alternative to
distinguish socioeconomic layers within a population (see also Wagstaff & Watanabe (2003)).
With respect to this study, it is important to note that a separate asset index is constructed for
each country. Therefore it is allowed that the correlation between assets and socioeconomic
status varies across countries.

‘Third, this study only investigates socioeconomic inequalities in childhood malnutrition
across the developing world and the extent to which these relate to average malnutrition rates.
Clearly, this is only a first step in a broader research agenda that analyzes the determinants of

socioeconomic inequalities in childhood malnutrition within and across developing countries.
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The next step should consist of combining the literature on both socioeconomic and proximate
determinants of malnutrition, such as feeding practices, health care secking behavior and
mother’s nutritional status (see e.g. Mosley & Chen 1984; Ruel, Levin e 2/ 1999; Smith ez al
2005) with decomposition approaches such as the one proposed by Wagstaff, van Doorslaer ez
al2003).

Conclusion

The findings of this study are relevant from both a methodological and policy point of view.
Regarding the methodological contribution, this paper is the first to study socioeconomic
inequalities in childhood malnutrition in the developing world using the recently introduced
WHO child growth standards. It is found that although average malnutrition is higher when us-
ing this reference population, estimates of socioeconomic inequality are fairly similar compared
to the ones based upon the NCHS reference population. Second, the analysis demonstrates
that when studying the association between average malnutrition and the concentration index,
it is important to account for mean dependence of the latter index. When doing so, no clear
relationship was found between average malnutrition and socioeconomic inequality.

The lack of any relationship between average malnutrition and socioeconomic inequality is
also important from a health policy perspective. It suggests that countries with lower average
malnutrition levels did not perform fundamentally different in terms of socioeconomic inequali-
ties compared to countries with much higher average malnutrition levels. While it is not clear
from this study whether this is due to a deliberate policy focus on average malnutrition levels, it
shows policy makers should realize that there do not seem to be obvious windfall profits result-
ing from focussing on a reduction of average malnutrition levels. Nevertheless, the main goals
and targets of large scale development programs such as the Millennium Development Goals
continue to be couched in terms of improving population averages (United Nations 2008).

The results of this study also indicate that not only the degree, but also the pattern of
socioeconomic inequalities in malnutrition should be a concern in setting health policies. To
reduce malnutrition in e.g. many Latin American countries, policies should be targeted to the
poor. In contrast, in a lot of Sub-Saharan African countries, next to targeting the poor, there also

is a great scope for progress by simply focussing on the general population.

31






Malnutrition and the disproportional burden on
the poor: the case of Ghana

alnutrition is a major public health and development concern in the devel-

oping world and in poor communities within these regions. Understanding

the nature and determinants of socioeconomic inequality in malnutrition
is essential in contemplating the health of populations in developing countries and in
targeting resources appropriately to raise the health of the poor and most vulnerable
groups. This paper uses a concentration index to summarize inequality in children’s
height-for-age z-scores in Ghana across the entire socioeconomic distribution and
decomposes this inequality into different contributing factors. Data is used from the
Ghana 2003 Demographic and Health Survey. The results show that malnutrition is
related to poverty, maternal education, health care and family planning and regional
characteristics. Socioeconomic inequality in malnutrition is mainly associated with
poverty, health care use and regional disparities. Although average malnutrition is higher
using the new growth standards recently released by the World Health Organization,
socioeconomic inequality and the associated factors are robust to the change of reference
population. Child malnutrition in Ghana is a multisectoral problem. The factors associ-
ated with average malnutrition rates are not necessarily the same as those associated with

socioeconomic inequality in malnutrition.
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Background

In the developing world, an estimated 230 million (39%) children under the age of five are
chronically malnourished and about 54% of deaths among children younger than 5 are associ-
ated with malnutrition (UNICEF 2000). Malnutrition is a major public health and develop-
ment concern with important health and socioeconomic consequences. In Sub-Saharan Africa,
the prevalence of malnutrition among the group of under-fives is estimated at 41% (UNICEF
2000). It is the only region in the world where the number of child deaths is increasing and in
which food insecurity and absolute poverty are expected to increase (Smith ez 2/ 20005 Smith
& Haddad 2000). Malnutrition in early childhood is associated with significant functional
impairment in adult life, reduced work capacity and decreasing economic productivity (Vella
et al 1992; Pelletier et al 1993; Schroeder & Brown 1994; Pelletier & Frongillo 1995; Mendez
& Adair 1999; Delpeuch ez 2/ 2000). Children who are malnourished not only tend to have
increased morbidity and mortality but are also more prone to suffer from delayed mental devel-
opment, poor school performance and reduced intellectual achievement (Pelletier ez a/ 1993;
Schroeder & Brown 1994; Pelletier & Frongillo 1995).

Chronic malnutrition is usually measured in terms of growth retardation. It is widely ac-
cepted that children across the world have much the same growth potential, at least to seven
years of age. Environmental factors, diseases, inadequate diet, and the handicaps of poverty
appear to be far more important than genetic predisposition in producing deviations from the
reference. These conditions, in turn, are closely linked to overall standards of living and the
ability of populations to meet their basic needs. Therefore, the assessment of growth not only
serves as one of the best global indicators of children’s nutritional status, but also provides an
indirect measurement of the quality of life of an entire population (Martorell ez 2/ 1992; Lavy
et al 1996; de Onis ez a/ 2000).

Large scale development programs such as the Millennium Development Goals (MDGs)
have also emphasized the importance of the under-fives’ nutritional status as indicators for eval-
uating progress (UN 2006). When aiming at reducing childhood malnutrition, it is important
not only to consider averages, which can obscure large inequalities across socioeconomic groups.
Failure to tackle these inequalities may act as a brake on making progress towards achieving the
MDGs and is a cause of social injustice (UNDP 2005; Nolen ez 2/ 2005).

Ghana

Against this background, Ghana provides an interesting case study. The country experienced
remarkable gains in health from the immediate post independence era. Life expectancy im-
proved over the years and the prevention of a range of communicable diseases improved child

survival and development. However in the last decade despite increasing investments in health,
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Ghana has not achieved target health outcomes. There has been no significant change in Ghana’s
under-five and infant mortality rates between 1993 and 2003. In the last couple of years, under-
five mortality was actually slightly increasing. Life expectancy has also fallen from 57 years in
2000 to 56 years in 2005 (GSS 2003). Ghana’s Human Development Index (HDI), a measure
combing life expectancy, literacy, education and standard of living, has been worsening too; after
improving from 0.444 in 1975 to 0.563 in 2001, the HDI dropped to 0.520 in 2005 (UNDP
2005). Since 1988, there has been no definite trend in malnutrition (in terms of height-for-age).
Apparent gains between 1988 and 1998 were reversed in 2003 (ORC Macro 2005). Although
the 2003 Ghana Demographic Health Survey (DHS) final report (GSS 2003) recommends
caution when using data from the various DHS to assess the trend in the nutritional status, it is
noted that there was a trend over the past five years of increased stunting compared to a decrease
of wasting and underweight. Further, there has been a trend of continued high values of stunting
in the North compared to the South (GSS 2003; Shepherd ez 2/ 2004).

Malnutrition in Ghana has been most prevalent under the form of Protein Energy Malnutri-
tion (PEM), which causes growth retardation and underweight. About 54% of all deaths beyond
early infancy were associated with PEM, making this the single greatest cause of child mortality
in Ghana (Ghana Health Service 2005a).

A paradigm shift in Ghanaian health policy has been taking place in 2006. The theme for the
new health policy in Ghana was ‘Creating Wealth through Health”. One of the fundamental hy-
potheses of this policy was that improving health and nutritional status of the population would
lead to improved productivity, economic development and wealth creation (Ghana Ministry of
Health 20006). Since this policy adopted an approach that addressed the broader determinants of
health, it has thus generated interest in socio-economic inequalities in health and malnutrition.
It was further recognised that not paying attention to malnutrition inequalities during the early
years of life is likely to perpetuate inequality and ill health in future generations and thus defeat
the aims of the new health policy.

From the existing evidence it is clear that childhood malnutrition is associated with a num-
ber of socioeconomic and environmental characteristics such as poverty, parents’ education/oc-
cupation, sanitation, rural/urban residence and access to health care services. Also demographic
factors such as the child’s age and sex, birth interval and mother’s age at birth have been linked
with malnutrition (Brakohiapa ez a/ 1988; Vella ez a/ 1992; Alderman 1999; Ruel, Levin ez al
1999; Tharakan & Suchindran 1999; Smith & Haddad 2000; Ukuwuani & Suchindran 2003).
Previous studies have also drawn attention to the disproportional burden of malnutrition among
children from poor households (Wagstaff & Watanabe 2000; Thang & Popkin 2003; Zere &
Mclntyre 2003; Fotso & Kuate-Defo 2005; Hong 2006). However, much less is known on
which factors lie behind this disproportional burden. It is important to note that the most im-
portant determinants of malnutrition are not necessarily also the most important determinants
of socioeconomic inequality in malnutrition. Hong (2006) shows that the poorest-to-richest

odds-ratio of stunting is almost halved by controlling for household and child characteristics
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using Ghanaian data. However, it is not clear how much each of these characteristics is contribut-
ing to this reduction. Understanding the nature and determinants of socioeconomic inequality
in malnutrition is essential in contemplating the health of populations in developing countries
and in targeting resources appropriately to raise the health of the poor and most vulnerable
groups. This paper employs a concentration index to summarize inequality across the entire
socioeconomic distribution rather than simply comparing extremes as in ratio measures. The
concentration index is decomposed using the framework suggested by Wagstaff, Van Doorslaer
et al (2003), allowing to identify the factors that are associated with socioeconomic inequality in
malnutrition. This decomposition takes into account that both the association of a determinant
with malnutrition as well as its distribution across socioeconomic groups play a role in the extent
to which it is contributing to socioeconomic inequality in malnutrition. The usefulness of this
approach has already been demonstrated on European data, but has known limited applications
on developing countries.

Further, this paper contributes to the literature by delivering evidence on the determinants
of malnutrition and socioeconomic inequality in Ghana using the new child growth standards
population that has recently been released by the World Health Organization (WHO 20006).
This reference population includes children from Brazil, Ghana, India, Norway, Oman and the
US. The new standards adopt a fundamentally prescriptive approach designed to describe how
all children should grow rather than merely describing how children grew in a single reference
population at a specified time (Garza & de Onis 2004). For example, the new reference popula-
tion includes only children from study sites where at least 20% of women are willing to follow
breastfeeding recommendations. To our knowledge this is the first study presenting estimates
of malnutrition in Ghana based upon these new standards. To check sensitivity of the results to
this change in reference group, the analysis is also done using the US National Center for Health
Statistics (NCHS) reference population (WHO 1995).

The results are useful from a policy perspective as they can be used in setting policies to re-
duce malnutrition and the excessive burden on the poor. The results of this study are particularly
relevant for Ghanaian policy makers, but can also be generalized to other settings in the sense
that they show that malnutrition is associated with a broad range of factors and that the factors
related to average malnutrition are not necessarily the same as those related to socioeconomic

inequality in malnutrition.

Methods

Measuring malnutrition

Nutritional status was measured by height-for-age z-scores. An overview of other nutritional

indices and why height-for-age is the most suited for this kind of analysis is provided in Pradhan
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et al (2003). A height-for-age z-score is the difference between the height of a child and the me-
dian height of a child of the same age and sex in a well-nourished reference population divided
by the standard deviation in the reference population. The new WHO child growth population
is used as reference population (WHO 2006). To construct height-for-age z-scores based upon
these standards, we used the software available on the WHO website (WHO 2007). To check
sensitivity of the results to this change in reference group, the analysis is also done by using the
US National Center for Health Statistics (NCHS) reference population (WHO 1995).
Generally, children whose height-for-age z-score is below minus two standard deviations
of the median of the reference population are considered chronically malnourished or stunted.
In the regression models, the negative of the z-score is used as dependent variable (y). This
facilitates interpretation since it has a positive mean and is increasing in malnutrition (Wagstaff,
van Doorslaer ez @/ 2003). For the purpose of our analysis, using the z-score instead of a binary
or ordinal variable indicating whether the child is (moderately/severely) stunted is preferred as it
facilitates the interpretation of coefficients and the decomposition of socioeconomic inequality.
However, binary indicators of stunting are also used in the descriptive analysis and to position

Ghana within a set of other Sub-Saharan African countries.

The concentration index as a measure of socioeconomic inequality

Assume y, is the negative of the height-for-age z-score of child 7. The concentration index (C) of y
results from a concentration curve, which plots the cumulative proportion of children, ranked by
socioeconomic status, against the cumulative proportion of y. The concentration curve lies above
the diagonal if y is larger among the poorer children and vice versa. The further the curve lies
from the diagonal, the higher the socioeconomic inequality in nutritional status. A concentration
index is a measure of this inequality and is defined as twice the area between the concentration
curve and the diagonal. If children with low socioeconomic status suffer more malnutrition than
their better off peers the concentration index will be negative (Wagstaff ez @/ 1991). It should
be noted that the concentration index is not bounded within the range of [-1,1] if the health
variable of interest takes negative, as well as positive values. Since children with a negative y are
better off than children in the reference population, they cannot be considered malnourished.
Therefore their z-score is changed into zero, such that the z-scores are restricted to positive values
with zero indicating no malnutrition and higher z-scores indicating more severe malnutrition.
Further, the bounds of the concentration index depend upon the mean of the indicator
when applied to binary indicators, such as stunting (Wagstaff 2005). This would impede cross-
country comparisons due to substantial differences in means across countries. To avoid this
problem, we used an alternative but related concentration index that was recently introduced
by Erreygers (2008) and does not suffer from mean dependence, when comparing Ghana with

other Sub-Saharan African countries.
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Decomposition of socioeconomic inequality

More formally, a concentration index of y can be written as (Wagstaff ez 2/ 1991):
22 ViR
C _ i=1

zyi
P )

where y, refers to the height-for-age of the i-th individual and R, is its respective fractional rank

-1

in the socioeconomic distribution. As will be discussed further in the following section, the
present paper uses a continuous wealth variable, developed by principal component analysis,

as a measure of socioeconomic status (see e.g. Van de Poel ez 2/ 2007). If y, is linearly modelled

K
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pan )
Wagstaff, van Doorslaer ez 2/ (2003) showed that the concentration index of height-for-age can

be decomposed into inequality in the determinants of height-for-age as follows:

C= i @ C, + GC,

=\ M H (3)

where u is the mean of y, %, is the mean of x, C, is the concentration index of x, (with respect
to socioeconomic status) and GC is the generalized concentration index of the residuals. The
latter term reflects the socioeconomic inequality in height-for-age that is left unexplained by the

model and is calculated as

GC, = 2 D &R, (4)
nio

As the DHS data have a hierarchical structure, with children nested in households and house-
holds nested within communities, we have also considered using multilevel models to estimate
the associations of variables with childhood malnutrition (see e.g. Fotso (2007). Allowing for
random effects on the household and/or community level yielded coefficients that were similar
to the ones from OLS regression corrected for clustering. Because of this similarity and because
the use of multilevel models would complicate the decomposition of socioeconomic inequality
in malnutrition, the remainder is based on results from linear regression corrected for clustering
on the community level.

All estimation takes account of sample weights (provided with the DHS data). Statistical in-
ference on the decomposition results is obtained through bootstrapping with 3000 replications.

The bootstrap procedure takes into account the dependence of observations within clusters.
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Data

Data is used from the 2003 Ghana Demographic Health Survey (DHS) and are restricted to
children under the age of 5. Anthropometric measures are missing for 12.3% of children in this
age group. The final sample contains information on 3061 children. We did examine possible
selection problems due to the high proportion of missing observations. A logit model explaining
the selection in the sample and a Heckman sample selection model (using different exclusion
restrictions) were used to check for this (Wooldridge 2002). Both tests did not reveal large
sample selection problems, and coefficients in the Heckman model were very similar to those in
the model presented here.

The nutritional status of a child is specified to be a linear function of child-level character-
istics such as age, sex, duration of breastfeeding, size at birth; maternal characteristics such as
education, mother’s age at birth, birth interval, marital status, use of health services, occupation
and finally household-level characteristics such as wealth, type of toilet facility, access to safe
water, number of under-five children in the household, region and urbanization. We preferred
not to include information on the type of toilet and water source into the wealth indicator, as
these variables can be expected to have a direct relation with children’s growth apart from being
correlated with household socioeconomic status (Houweling ef 2/ 2003).

The explanatory variables are described in the last column of Table 1. All have well docu-
mented relevance in the literature (Brakohiapa ez @/ 1988; Vella et a/ 1992; Alderman 1999;
Ruel, Levin ez 2/ 1999; Tharakan & Suchindran 1999; Ukuwuani & Suchindran 2003; Hong
2006; Wagstaff, van Doorslaer ez @/ 2003; Larrea & Kawachi 2005; Smith ez 2/ 2005).

No information on mother’s nutritional status was included in the set of explanatory
variables. Since about 10% of women in the dataset were pregnant at the time of interview,
their BMI did not provide an accurate measure of their nutritional status. Furthermore, BMI
reflects current nutritional status and may not be relevant for children born 5 years prior to the

interview. Inclusion of mother’s height-for-age had no significant effect on results.

Results
Summary statistics

In the 2003 DHS data for Ghana, 36% of children under the age of 5 are stunted. Stunting is
defined as height-for-age being below minus 2 SD from the median of the reference population.
The concentration index for stunting in children under the age of 5 was -0.12 (§D=0.016). This
negative value implies that poor children had a higher probability of being stunted than their
better off peers. Using the older NCHS reference study showed a lower prevalence of stunting
(29%) and slightly higher socioeconomic inequality (C=-0.15, SD=0.019).
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Table 1: Mean, standard deviation and description of all variables.

Variable Mean SD  Description
stunting (WHO) 0.36 0.48  height-for-age z-score<-2SD of WHO population (1-0)
z-score (WHO) 1.58 1.27  height for age z-score (based upon WHO)
stunting (NCHS) 0.29 0.45  height-for-age z-score<-2SD of NCHS population (1-0)
z-score (NCHS) 1.41 1.17  height for age z-score (based upon NCHS)
breastfeeding 16.98 8.34  duration of breastfeeding (in months)
age of child
<6 months 0.12° 0.33  ag¢ of child split into 3 categories: <6 months; 6-12 months, >12

6-12 months 0.12 032 months
> 12 months 0.76 0.43

size of child
size large 0.41 0.49
size normal 0.41 0.49 size of child at birth in 4 categories: very large, large, normal, small,
very small
size small 0.12 0.32
size very small 0.06  0.24
sex of child 0.50 0.50  sex of child: male(1), female (0)
region
Upper 0.09  0.29
Middle 030 046 region of residence: Upper (Upper East and Upper West), Middle
(Ashanti and Brong Ahafo), South (Western, Central, Volta and
South 036 048 Eastern), Accra, Northern [55]
Accra 0.11 0.31
Northern 0.14 0.34
urban 0.33 0.47  urban location (1), rural location (0)
wealth
wealth groups (poor) based upon principal component analysis. The
poor 0.39 0.49  wealth indicator is estimated on household level and combines the
middle 032 047 followingassets: electricity, radio, TV, fridge, bike, motor, car, phone
and the type of the flooring material [61].
rich 0.29 0.45
wilet having a toilet (flush toilet, traditional pit toilet, ventilated improved
ore 0.70  0.46 pit latrine) (1-0)
whether the household has access to safe water available (1-0). The
following sources of water supply were regarded as safe water: piped
water
water (piped into dwelling, piped into yard, plot, or public tap); water
0.61 049  from protected well
twoplus 0.59 0.49  whether there are more than two under-fives in the household (1-0)
o whether there were less than 24 months between the child’s birth and
riskintb

0.10  0.30 the birth of the previous child (1-0)

married 0.91 0.29  whether the child’s mother is married or living together (1-0)
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mother’s education

no or incomplete  0.56  0.50
) mother’s education level split into 3 categories: no or incomplete
primary 0.40 0.49 primary, primary and incomplete secondary, secondary and higher

secondary and

higher 0.04  0.20
health services index use of health services (low, moderate, high) estimated by principal
healthlow 033 047 component analysis. The indicator combines skilled birth attendance,

antenatal care and proportion of recommended vaccinations [44]. The
healthmod 0.32 046 4ge schedule from the Expanded Program on Immunization set by the
WHO was used: BCG at birth, DPT and Polio at 2, 3 and 4 months

healthhigh 0.31 0.46  and measles at 9 months.

mother’s age at birth

<20 0.11 0.31

mother’s age at birth in years split into 3 categories: <20, 20-39, >39
20-39 0.81 0.39
>39 0.08 0.27

mother’s occupation

prof, tech, man,

cler, sales, service  0.32  0.47 . . . . . .
professional, technical, managerial, clerical, sales, services; agriculture;

agriculture 0.44 0.50  manual; not working
manual 0.14  0.35
not working 0.10  0.30

Observations 3061

Note: Reference categories for categorical variables used in the regression model are in bold.

Figure 1 illustrates the strong socioeconomic inequality in childhood stunting. The stunting
rate among the poorest 60 percent was more than twice the rate of children in the richest
20 percent. Figure 2 shows a comparative picture of stunting and socioeconomic inequality
in stunting across the Sub-Saharan African region. Stunting and socioeconomic variables are
calculated for each country on DHS data in exactly the same way as is described for the Ghana

DHS. Summary statistics of all variables are shown in Table 1.

Determinants of malnutrition

The regression coefficients and their significance are shown in the first column of Table 2. Note
that the dependent variable is increasing in malnutrition, such that a negative coeflicient should
be interpreted as lowering malnutrition.

Malnutrition increased with the child’s age in a non-linear way. Children who were very

small at birth had a higher probability to be stunted than children with normal size. Male
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Figure 1: Distribution of stunting across wealth quintiles.
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Figure 2: Average stunting versus socioeconomic inequality in stunting in under-five children in Sub-Saharan
Africa.
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Note: Data from recent Demographic Health surveys. Stunting is measured using the WHO child growth
standards. Concentration index as suggested by Erreygers (2008) is used since it is invariant to the mean of the

binary variable.

children were more prone to malnutrition than their female peers. Long duration of breastfeed-
ing is associated with higher malnutrition.

With respect to maternal characteristics, the existence of a short birth interval was signifi-
cantly increasing malnutrition. Children of women that accessed health services more frequently
were less prone to being malnourished. Maternal occupation showed no clear effect. Maternal
education and household wealth showed a significant association with childhood malnutrition.

The presence of two or more under-five children in the household was negatively associated
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Figure 3: Inequality in stunting by regions (A) and grouped regions (B) (as in Bosu ez @/ 2000).
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with the child’s nutritional status. Sanitation variables however had no significant association on
malnutrition. As compared to the Northern region all regions were associated with lower mal-
nutrition, especially the Accra region. The high regional disparities in malnutrition are further
illustrated in Figure 3. The four most deprived regions in Ghana (Northern, Central, Upper East

and Western regions) exhibited the greatest burden of malnutrition.
Decomposition of socioeconomic inequality in malnutrition
Table 2 also shows the concentration index and the relative contributions of each determinant

to socioeconomic inequality in childhood malnutrition. For the ease of interpretation, the last

column shows the grouped contribution from the categorical variables. A negative contribution
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Table 2: Regression and decomposition results: coefficient, concentration index (C) and proportional

contribution.
Variables concentration
coeficient index contribution (%) contribution (%)
breastfeeding 0.01 -0.0042 0.54 0.54
age of child -8.14
6-12 months 0.22 0.0049 -0.10
> 12 months 0.86 0.0154 -8.04
size of child 2.01
size large -0.12 0.0170 0.65
size small 0.18 -0.0500 0.82
size very small 0.26 -0.0401 0.54
sex of child 0.23 -0.0101 0.92 0.92
region 23.07
Upper -0.59 -0.2123 -8.29
Middle -0.38 0.1169 10.34
South -0.52 -0.0425 -6.68
Accra -0.73 0.4390 27.70
urban -0.11 0.3153 8.95 8.95
wealth 30.85
middle -0.04 0.1055 1.13
rich -0.18 0.7120 29.71
toilet -0.10 0.1159 6.71 6.71
water 0.02 0.0690 -0.72 -0.72
twoplus 0.11 -0.0469 2.41 2.41
riskintb 0.19 0.0440 -0.66 -0.66
married -0.03 0.0180 0.35 0.35
mother’s education 5.51
no or incomplete 0.33 -0.1578 22.99
primary 0.36 0.1549 -17.48
health services index 18.32
healthmod -0.02 -0.0525 -0.20
healthhigh -0.32 0.2204 18.52
mother’s age at birth 1.29
<20 0.13 -0.1133 1.26

>39 0.00 -0.1035 0.03
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mother’s occupation 2.90

prof, tech, man, cler, sales,

service -0.13 0.2194 7.40

agriculture -0.07 -0.1884 -4.90

manual -0.07 0.0505 0.40
constant 1.03
error -0.0045 5.70 5.70
Total 100.00 100.00

Note: The dependent variable in the regression is the (negative) height-for-age z-score (based upon the WHO
reference population). Number of observations= 3061, C of dependent variable=-0.079. Bold numbers indicate
significance at the 10% level (based upon bootstrapped standard errors).

The last column shows the grouped contribution from the categorical variables.

to socioeconomic inequality implies that the respective variable is lowering socioeconomic
inequality and vice versa. A variable can contribute to socioeconomic inequality in malnutri-
tion both through its association with malnutrition and through its unequal distribution across
wealth groups. The extent to which each of the explanatory variables is unequally distributed
across wealth is reflected by its C value. A negative C means that the determinant is more
prevalent among poorer households.

Wealth accounted for the major part (31%) of socioeconomic inequality. This part of
socioeconomic inequality reflects the direct contribution of wealth. The remainder is the
wealth-related inequality in malnutrition through other factors. Important contributors were
regional variables (23%) and the use of health care services (18%). The age of the child was
contributing negatively to socioeconomic inequality (-8%). This means that the combined ef-
fect of its coeflicient and its distribution by wealth was lowering socioeconomic inequality in
malnutrition. Older children were more likely to be stunted and were more prevalent in higher
wealth quintiles. The latter is reflected by the positive and significant C of the variable age>12
months. The contribution of the error term only amounted to about 6%, meaning that the
decomposition model functioned well in explaining socioeconomic inequality in malnutrition.

Using the older NCHS reference population gave very similar regression and decomposition

results are therefore not discussed (results are available upon request.).

Discussion

Relative to other Sub-Saharan countries, Ghana appeared to have a rather low level of average
stunting, combined with relatively high socioeconomic inequality in stunting. The use of the
new WHO child growth standards yielded a higher average stunting rate as compared to the
older NCHS reference group. De Onis ez 2/ (2006) found the same for Bangladesh, Domini-

can Republic and a pooled sample of North American and European children. However, the
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variables associated with malnutrition and socioeconomic inequalities were very robust to the

change of the reference population.

Determinants of malnutrition

Malnutrition in Ghanaian children rises with the age of the child, which is confirmed by other
studies (Vella ez 2/ 1992; Tharakan & Suchindran 1999; Wagstaff, van Doorslaer ez 2/2003). The
higher prevalence of malnutrition among boys as compared to girls, and the negative association
of long breastfeeding have also been established in the literature (Brakohiapa ez 2/ 1988; Vella
et al 1992; Wagstaff, van Doorslaer ez a/ 2003; Larrea & Kawachi 2005). Long duration of
breastfeeding may be associated with higher malnutrition because it reflects lack of resources to
provide children with adequate nutrition (Hong 2006). It is also possible that children who are
breastfed for a long time are more reluctant to eat other foods, as was found by Brakohiapa ez a/
(1988) in their study on a cohort of Ghanaian children. Short birth intervals and the presence
of two or more under-five children in the household, affected childhood growth negatively by
placing a heavy burden on the mother’s reproductive and nutritional resources, and by increas-
ing competition for the scarce resources within the household (Brakohiapa ez 2/1988). Children
of younger mothers could be more prone to malnutrition because of physiological immaturity
and social and psychological stress that come with child bearing at young age (Heaton ez a/
2005). Maternal education was significantly lowering childhood malnutrition. This may reflect
education generating the necessary income to purchase food. However, although education is
often suggested to be a measure of social status, the coeflicient stayed significant after control-
ling for household wealth and living conditions. A high level of maternal education could also
lower childhood malnutrition through other pathways such as increased awareness of healthy
behaviour, sanitation practices and a more equitable sharing of household resources in favour of
the children (Caldwell 1979; Vella et 2/ 1992; Smith & Haddad 2000). Sanitation in terms of
having a toilet and access to safe water did not significantly affect malnutrition. Ukuwuani &
Suchindran (2003) also reported this result, but they did find a significant association between
sanitation and wasting (which reflects current nutritional status). This might suggest that good
sanitation can avoid episodes of diarrhoea and hereby affect current nutritional status, while
it may not be sufficient for long term child growth. The higher levels of malnutrition of the
population living in the northern regions of Ghana have already been observed more than a
decade ago (see e.g. Alderman 1999). This regional pattern reflects ecological constraints, worse
general living conditions and access to public facilities in the Northern regions. In addition, the
persistence of this regional inequality can point to an intergenerational effect of malnutrition.
Since women who were malnourished as children are more likely to give birth to low-birth-
weight children, past prevalence of child malnutrition is likely to have an effect on current

prevalence.



Malnutrition and the disproportional burden on the poor: the case of Ghana

Decomposition of socioeconomic inequality in malnutrition

The high socioeconomic inequality in childhood malnutrition is -apart from wealth itself-
mainly associated with regional characteristics and use of health care services. Wealth was
responsible for about one third of the socioeconomic inequality in malnutrition. This means
that poorer children were more likely to be malnourished, mainly because of their poverty. The
regional contribution results from the fact that poorer children are more likely to live in regions
with disadvantageous characteristics. Given the strong regional associations with malnutrition,
after controlling for a broad range of socioeconomic and demographic covariates, there must
be other important regional aspects. The regional inequality in Ghana originates from both
geographical and historical reasons. Much of the North is characterized by lower rainfall, savan-
nah vegetation, periods of severe drought and remote and inaccessible location. Further, the
colonial dispensation ensured that northern Ghana was a labor reserve for the southern mines
and forest economy and the post-colonial failed to break the established pattern (Shepherd ez a/
2004). Health services use was also responsible for a substantial proportion of socioeconomic
inequality in malnutrition. This derives from the combined effect of the positive associations
between health services use and childhood growth and the unequal use across socioeconomic
groups. The reason for the lower health care use amongst the poor may be due to several barriers
including the cost of care, cost of transportation and lower awareness on health promoting
behavior (Lindstrom & Munoz-Franco 2000). User fees were introduced in Ghana in 1985 as a
cost-sharing mechanism at all public health facilities. To ensure access to health care services for
the poor and vulnerable the government introduced fee exemptions. Then again in 2003, a new
policy for exempting deliveries from user fees in the four most deprived regions of the country,
namely Central, Northern, Upper East and Upper West regions were introduced. To further
bridge the inequality a key recommendation of the Ghana Poverty Reduction Strategy (GPRSI
2003) was to allocate 40% of the non-wage recurrent budget to the deprived regions. However,
experience to date indicates that Ghana has not been able to implement an efficient exemption
mechanism or commit to the 40% budgetary allocation to achieve the principal purpose. In
addition to these financial hurdles, poorer people are often also located further from health
centers. The ratios of population to nurses and doctors are the highest in the poorest regions
of Ghana. For example the ratio of population to doctors in the northern region is 1:81338
compared to the national average of 1:17733. Trends show that since 1995 the Northern region
has had the lowest average number of outpatient visits per capita in the country (Ghana Health
Service 2005b). Also partly related to the use of health services is the contribution of the number
of under-fives in the household. Poor women are more likely to have more children and these,
in turn, are therefore more likely to be malnourished. The higher parity among poorer women
may be related to difficult access to or knowledge on family planning services. The much lower
use and knowledge of modern contraception among poor women is documented in the Ghana

DHS 2003 final report (GSS 2003).The negative contribution of age comes from the combined
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facts that older children are more likely to be malnourished and at the same time more prevalent
in the richer wealth quintiles. The latter could be related to higher child and infant mortality
rates amongst poorer households that cause the proportion of older children to be lower among
poor households as compared to richer households.

Combining the results from the analysis on the determinants of malnutrition and socioeco-
nomic inequality demonstrates that variables that are associated with average malnutrition are not
necessarily also related to socioeconomic inequality. Although bio-demographic variables such as
a risky birth interval, size at birth, duration of breastfeeding and the sex of the child are quite
strongly associated with a child’s nutritional status, they do not contribute to socioeconomic
inequality in malnutrition. This is because of their relatively equal distribution across socioeco-
nomic groups. Other variables such as urban/rural location, having a toilet, access to clean water
and maternal occupation are very unequally distributed across socioeconomic groups, b