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Foreword

Global health statistics narrate an interesting story: on average, people 
today live longer and healthier than 50 years ago; infectious diseases 
have been dramatically reduced and life expectancy improved globally 
from 48 years in 1955 to 68 years in 2005.

Despite these outcomes, disparities in health achievements are on the 
rise and of grave concern to policymakers. One telling statistic is that of 
the life expectancy for African females which was 49 years in 1978 com-
pared to the world average of 63. By 1998 most of the world’s women 
could expect to live six years longer but the average life expectancy for 
women in Africa increased only by two years, widening the life expect-
ancy gap between them and the rest of the world.

This gap in health outcomes is not widening just across countries, 
but has increased within countries too, and this alarming trend is not 
restricted simply to poor developing countries. There are pockets in 
the developed world where overall health distribution has worsened. 
Policymakers recognize that better health is a prerequisite and a major 
contributor to economic growth and social cohesion. It is also recog-
nized that health – owing to its intrinsic and instrumental properties – is 
a key dimension of wellbeing. The fact that developing country health 
levels are low, and in some instances declining, makes the achievement 
of better health a key issue for developing countries.

Health inequality, both within and between countries, and its rela-
tionship with development and the need to achieve better health 
levels in developing countries therefore remain at the forefront of 
international development challenges. It is against this background 
that UNU–WIDER decided to pursue the present volume which seeks to 
provide a better understanding of what drives health achievements in 
developing countries and health outcomes in sub-Saharan Africa, North 
Africa, South America and Asia.

This aim of promoting a better understanding of health achievements 
is reflected in the choice of contributions which look both at inequality 
in health and health care within countries as well as disparities among 
countries. As such the volume adds value to ongoing policy debates and 



forms part of UNU–WIDER’s continuing concern with the welfare and 
living conditions of the poorest people in the poorest countries.

Finn Tarp
Director, UNU–WIDER

viii Foreword
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1
Health Inequality and 
Development: Achieving 
Better Health in Developing 
Countries
Mark McGillivray, Indranil Dutta and David Lawson

1 Introduction

Throughout most of the last century there has been steady improvement 
in health outcomes. Among them are improvements in life expectancy, 
which has increased significantly across countries. On average people 
now live longer and healthier than even 50 years ago. Life expectancy 
improved globally from a lowly 48 years in 1955 to 68 years by 2005, 
and for a number of countries it currently exceeds 80 years (WHO 1996; 
UNDP 2007). This substantial increase in longevity has been coupled 
by a dramatic control of infectious diseases that has further improved 
the average quality of life. Despite this massive improvement in health 
outcomes there is a growing concern that disparities in health achieve-
ments are increasing. Consider the life expectancy for African females, 
which was 49 years in 1978 compared to the world average of 63. 
By 1998, the average life expectancy for females improved by six years, 
whereas in African countries it only increased by two years, thus widen-
ing the life expectancy gap (WHO 1999).

Disparities have emerged not only from slower rates of improvement 
in life expectancy. In a number of countries, overall life expectancy 
has declined in recent years while in many other countries, all in sub-
Saharan Africa (SSA), it has fallen to as low as 40–43 years in 2005 
(UNDP 2007).1 Added to this is the stark fact that more than 150  million 
 children in developing areas remain underweight, and 182  million 
remain stunted. Moreover, progress in reducing prevalence rates has 
slowed in the past two decades, and increased in Africa. As a result, 
a reduction in the prevalence of underweight children between 1990 
and 2015 – one of the MDG indicators – will not be met (Haddad et al. 
2003).



2 Health Inequality and Development

This gap in terms of health outcomes is not widening just across 
countries, but has increased within countries too. This alarming trend 
is not restricted just to poor developing countries; in the rich world, 
there are pockets where overall health distribution has worsened, which 
implies a growing iniquitous outcome in terms of health. While there 
has been increasing recognition of the issue of health inequality from 
policymakers and practitioners,2 the focus, for the most part, has been 
on improving the overall health outcomes, particularly in developing 
countries. It is not surprising, therefore, that three out of the eight MDG 
targets are focused directly on health.3 At a macrolevel, better health is 
considered a prerequisite and a major contributor to economic growth 
and social cohesion (World Bank 1993; WHO 2003). From the  wellbeing 
perspective, there are also strong arguments for prioritizing health, 
especially in the developing countries, given their low levels of health 
and overall wellbeing. This is driven by the recognition that health has 
both intrinsic and instrumental wellbeing values. The intrinsic value of 
health reflects the fact that it is directly constitutive of an individual’s 
wellbeing. The instrumental or basic value of health relates to the pur-
suit of the various goals an individual may value (Anand 2004). From 
an agency-based perspective of individuals, health is perceived as a 
basic capability because without good health an individual’s ability to 
do and to be becomes restricted. Escaping morbidity and disease and 
being able to enjoy a longer life both facilitates and enhances achieve-
ments in other dimensions of wellbeing. Thus, for Nussbaum (1988) 
bodily health constitutes one of the essential capabilities for leading a 
meaningful life.

From a broader societal perspective, in view of the fact that health is 
a crucial component of wellbeing, health distributions will matter for 
the overall level of wellbeing, with lower overall wellbeing indicative of 
higher inequality in health outcomes. The capability-augmenting aspect 
of health also implies a stronger focus on the distribution based on the 
Rawlsian notion of justice where equality in terms of  opportunity is 
important. A highly unequal distribution of health will imply a higher 
inequality in terms of opportunity as well. Further, there is growing 
evidence from surveys indicating strong public opinion against health 
inequality (Abasolo and Tsuchiya 2004). People may be willing to 
 tolerate some inequality in income, but when it comes to health there is 
strong desire for greater equality. These arguments reinforce the notion 
that even though health achievements are important, the distribution 
of health outcomes also matters in the overall welfare or wellbeing of 
a society.
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A growing body of research, however, demonstrates that health in-
equality itself may be very much affected by socioeconomic  inequalities. 
In a pioneering study on Whitehall employees in the UK, Marmot et al. 
(1991) find that lower socioeconomic status leads to lower health 
achievements. Differential access to health services was not an issue 
in this case because Whitehall employees are civil servants and all 
have access to the same medical service facilities. Yet the study notes 
that people in the lower civil service ranks had a greater experience 
of coronary diseases. There is an ever-growing literature on socioeco-
nomic research issues such as the determinants of ill-health (Strauss and 
Thomas 1998) and the economic costs of ill-health, including implica-
tions of lower labour productivity and the impact of impaired child 
development (World Bank 1993). Wagstaff (2004), using concentration 
curves, studies how socioeconomic inequalities affect child mortality in 
nine developing countries. He finds that Brazil has the highest health 
inequality while Pakistan and Nepal have the lowest. Thus, the need 
to further our understanding of these issues – especially in the context 
of low-income countries where small changes in health or health care 
programmes can have critical effects on physical wellbeing (Pitt 1993; 
Deaton 2003) – is immense.

This chapter has three main goals. The first is to provide a contextual 
background for the chapters in this volume by briefly identifying some 
of the complexities surrounding health inequalities and discussing 
existing literature related to the topics covered. These topics relate to 
child health, gendered health outcomes, the measurement of health 
satisfaction and the analysis of health inequality. The second objec-
tive is to outline the rationale guiding the selection of chapter topics 
and the overall framework that links each topic together. And finally, 
this chapter aims to provide an outline of the volume’s contents and 
 conclusions. We complement this purpose by also highlighting some of 
the main conclusions from a policy perspective.

2 Health inequality: complexities

In order to understand health inequality, several major issues arise: 
some of these are discussed briefly in the next sections.

Health and income

Although we have tried to establish the importance of health – and 
specifically of health inequality – one can argue that health is highly 
correlated with income with the implication that health inequality may 
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yield very little additional information to income inequality. As high-
lighted by Deaton (2006), a common starting point for understanding 
the changing relationship between health and income, particularly in 
relation to inequalities, is the Preston Curve (1975), showing ultimately, 
but with variation across countries, that income poverty and health 
poverty are positively correlated. A similar line of argument emphasiz-
ing the co-movement of income and health has been propounded by 
Pritchett and Summers (1996).4

We, however, find significant differences in health and income 
 inequality. Figure 1.1 provides a comparison of the inequality with 
respect to GDP per capita and child mortality across six regions. It is 
clear from Figure 1.1 that while the coefficient of variation of GDP per 
capita has, at best, increased slightly, there has been a steady increase in 
child mortality. Therefore, while all regions have been able to increase 
their income almost at a similar pace, child mortality in the worse-off 
regions has not improved as much as in the better-off regions, thus 
indicating a higher level of inequality in health.

If one looks more closely at the data, it is not surprising to see that in 
the early 1970s it is the East Asia and Pacific region that was the worst 
in terms of both income and health, followed by South Asia and then 
SSA. Over the years, however, the East Asia and Pacific region made 
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Figure 1.1: Coefficient of variation of GDP per capita and child mortality from 
1975 to 2003 across six regions
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substantial progress in both dimensions while SSA has stagnated. South 
Asia, on the other hand, has had some improvement in GDP per capita 
but has not kept pace with similar advancements in child mortality. 
This is a broad description of developments with respect to health 
inequality at the interregional level, but the story may be starker on the 
intraregional scene.

Health indicators

Although in most discussions we may have a broad idea of what is 
meant by health, but when it comes to a precise definition, the term 
often remains ambiguous. To some extent, this is because health is a 
multidimensional concept, quite broad and difficult to pin down.

At the macrolevel, the overall health of the country can be indi-
cated through several different measures, such as life expectancy, child 
mortality and infant mortality, among others. At the individual level 
popular indicators include anthropometric measures (such as height-to-
weight ratios), and subjective assessment of health measures in which 
individuals evaluate their own state of health. Given this wide variety 
of indicators, it is not easy to choose any one particular marker as the 
measure of health. These indicators not only reflect the plurality that 
is present in the concept of health but also add to the complexities of 
measuring health inequality (Kawachi et al. 2002).

One approach is to distinguish between the different aspects of health 
we may wish to consider. We may have to rely on an entirely different 
set of indicators if we want to measure health inequality with regard to 
health access rather than outcomes. For instance, a plausible indicator 
for health access can be the percentage of births attended by medical 
personnel, whereas if we want to think in terms of health outcomes, we 
may have to look into maternal deaths due to childbirth. This distinc-
tion between health access and health outcomes helps not only to nar-
row down the choice of health indicators, but also raises further issues 
about which of these two concepts should be chosen. One may claim 
that we would want to reduce inequality in terms of access to health 
since reduction of such structural inequalities is the best we can do. In 
such a case, the individual becomes responsible for their own health 
outcomes, as should be the case especially if they engage in activity 
that may be damaging to health. In our efforts to guarantee equal access 
to health services, however, we may end up with very unequal health 
outcomes, as people with congenital health issues may be unfairly 
disadvantaged in the process. On the other hand, an effort to reduce 
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inequality in health outcomes may imply increased inequality of health 
access.5

In a survey of eight developing countries, Makinen et al. (2002) find 
that the rich have better access to medical services and are able to avail 
themselves more readily of the services than the poor, although in abso-
lute terms they do outspend the poor on health issues. What it reflects 
is that unequal access to health in fact may exacerbate the social gradi-
ent with respect to health. Therefore, measuring and understanding 
inequality both in terms of health outcomes and health access is crucial 
from a policy perspective.

Another option that enables the choice of indicators to be narrowed 
is to think in terms of ordinal or cardinal measures. While most anthro-
pometric measures have the advantage of being cardinal and allow 
us to make detailed interpersonal comparisons, ordinal data, such as 
the subjective health evaluations, constitute a more comprehensive 
measure which includes both physical and emotional wellbeing instead 
of relying purely on physical health status, as is done in most of the 
standard measures. The self-reported health status, however, can be 
influenced by an individual’s socioeconomic status and thus may 
include more than just the level of health. This has led some researchers 
to speculate that increased educational levels among respondents might 
be positively associated with reported sickness because of heightened 
awareness of the symptoms of disease (see Lawson and Appleton 2007 
for further review).6

It has to be noted that the standard mean-based measures of inequal-
ity will not be adequate with regard to self-reported health status. Hence, 
a different methodology is needed to measure inequality in order to 
satisfy basic conditions of consistency (Allison and Foster 2005).7 Using 
appropriate methodology, Madden (2008) demonstrates that the level 
of health inequality varies significantly with the choice of ordinal or 
cardinal variables.

These different criteria allow us, on one hand, to narrow the choice 
of variables but also demonstrate, on the other hand, the difficulties 
that come with measuring health, particularly health inequality. We 
are  concerned about health inequality but it is debatable whether this 
should be in terms of inequality to access or in terms of health outcomes. 
Similarly, our concern about health inequality does not provide us with 
an easy answer to the question of choice between cardinal indicators 
of health or self-reported health. These measurement issues reflect the 
inherent complexities of health inequality, and our objective here is to 
highlight these factors, instead of providing a decisive answer.
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Analysing health deprivation and equity

From a theoretical perspective, the issue of health inequalities and 
wellbeing outcomes can be studied at many levels. Bloom and Canning 
(2000) outline parts of the interaction that can be understood through 
several key mechanisms. Notably, in the context of this volume, this 
concerns the consideration of issues such as the demographic dividend 
(lowering of mortality),8 education (healthier people live longer, have 
stronger incentives to invest in developing their skills, and influence 
intrahousehold allocation), and through productivity (healthier popu-
lations tend to have higher labour productivity).

Using a variety of techniques, the chapters of this volume deal with 
some of these complexities and draw our attention to health depriva-
tion and inequity, including intrahousehold discrimination. Given the 
adverse social and economic consequences of child ill-health, both in 
the short and long term, perhaps no starting point for analysing health 
issues in developing countries is more fundamental or important than 
child health. Malnutrition during infancy and childhood substantially 
raises vulnerability to infection and disease, and increases the risk of pre-
mature death. It is also believed to impair cognitive achievement, labour 
productivity during adulthood, and lifetime earnings. Hence, child 
health has a fundamental long-term impact on economy-wide issues.

A common approach to analysing child health is through the use of 
anthropometric-based measures, regarded as health indicators partly 
because past ill-health impairs a child’s physical development. For exam-
ple, bouts of illness reduce a child’s ability to absorb food. Furthermore, 
poor anthropometric status is associated with adverse future health 
outcomes, including mortality. However, in the consideration of child 
health, environmental, behavioural and socioeconomic factors associ-
ated with mortality are also important, particularly from the perspective 
of SSA (see Mutunga, Chapter 5 in this volume). Prior research based on 
both anthropometry and mortality is sometimes a little restricted in the 
methods of analysis utilized. For example, econometric approaches to 
analyse malnutrition (see Chapter 4 of this volume for a literature review) 
have commonly not studied the entire extent of malnutrition, and in the 
case of mortality, survival analysis has been used less frequently. Both the 
aforementioned chapters advance the technical approaches that could 
be used to analyse child health by slightly varying the more traditional 
research methods, and thus have, by extension, potentially major policy 
implications.

Similarly, there is a large amount of earlier empirical work that has 
focused on the intrahousehold allocation of resources and how this 
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may, for example, impact on gendered health inequalities. Evidence, 
such as that presented in Behrman (1988a, 1988b); Sen and Sengupta 
(1983) and Dasgupta (1987) for India, suggests that intrahousehold dis-
tribution may not be equal across a family. Behrman (1988a, 1988b) and 
Chen et al. (1981) both find that compared to boys, poorer health status 
tends to persist for girls, although this may simply reflect a cultural 
bias. However, intrahousehold issues extend beyond the probability of a 
 person becoming ill, and can impact on facts such as the effect of illness 
on an individual’s satisfaction, happiness and level of perceived health. 
This area is covered to a lesser extent in the health literature.

This, of course, brings up the question of how to measure health. 
Adult-based analysis commonly relies on self-reported health measures, 
and this may raise concerns or produce alternative approaches (see 
Rojas, Chapter 7 in this volume). For example, self-reported durations 
of illness may be inaccurate (Schultz and Tansel 1997). In addition, self-
reported morbidity can be a particular problem in considering health 
and labour issues, for example, because there is a concern about the 
potential endogeneity of health, and notably self-reported health in 
this setting (Stern 1989; Bound 1991; Bridges and Lawson, Chapter 9 in 
this volume). Measurement issues also raise concern about other dimen-
sions such as the impact of health on poverty and whether typical 
measures of impoverishment can take full account of health care needs 
because of the variability and unpredictability of related costs (van 
Doorslaer and O’Donnell, Chapter 2 in this volume).

3 Contents of this volume

This collection aims to provide a better understanding of the various 
health outcomes in developing countries in SSA, North Africa, South 
America and Asia. Health Inequality and Development contains eight 
 chapters, in addition to this introductory chapter. Details of each 
chapter are provided below, but let us first outline the rationale for the 
selection and ordering of these studies. This, in essence, turns to what 
we hope to achieve with the book, extending beyond the coverage of 
various health-related issues in developing countries. The book is based 
on two arguments, which stem from the material above. First, health – 
owing to its intrinsic and instrumental properties – is a key dimension of 
wellbeing, as was also noted above. The recognition that developing-
country health levels are low, and in some instances declining, 
makes the achievement of better health a key issue for developing 
 countries. The second argument is that there is no case whatsoever for 
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 tolerating inequalities in health, especially in developing countries. The 
main aim of the volume, therefore, is to promote a better understanding 
of what drives health achievement in developing countries.

This aim of promoting a better understanding of health achievements 
is reflected in the choice and ordering of the chapters. Chapter 2 looks 
at income-related inequality in health and health care, mainly in low-
income settings, focusing on inequality within countries, while Chapter 3 
looks at inequality in health, with a particular emphasis on disparities 
among countries. The remaining chapters concentrate mainly on the 
drivers of health achievement in developing countries. Chapters 4 to 6 
look at the various determinants of child health through a unique 
micro-based approach, and conclude with a macro mortality perspective. 
Chapter 7 examines health from a subjective wellbeing approach and 
Chapters 8 and 9 review the health of females. Recognizing that health 
inequality is, by definition, disparity in health, these chapters implicitly 
look at what drives such inequality. They do not strive to provide a for-
mal decomposition of the inequality observed in Chapters 2 and 3, but 
they do offer insights as to the context in which disparities in health 
achievement in developing countries arise. Let us now provide more 
detail on these chapters.

In Chapter 2, ‘Measurement and Explanation of Inequality in Health 
and Health Care in Low-income Settings’, Eddy van Doorslaer and Owen 
O’Donnell provide a comparative study of 14 Asian countries. The struc-
ture of health finance in low-income countries, in particular the heavy 
reliance on out-of-pocket payments, means that equity issues in finance 
are quite different from those that concern high-income countries. 
The primary concern is not with the distribution of contributions to 
pre-payment mechanisms but with the deterrent effect of  payments on 
utilization and the distribution of uninsured payment risks.

Chapter 2 reviews the standard measurement approach, the required 
adaptation or qualification for the analysis of equity in low-income set-
tings, and the findings derived to date in Asian comparisons for each 
of three distributions relevant to health equity analysis: health pay-
ments, health care utilization and health status. The concern over these 
three factors stems mostly from the widely perceived social aversion to 
inequality in the distribution of both health and income. Chapter 2 
recognizes that the distribution of income alone is not always instru-
mental to health sector equity; sometimes it is the distribution of fun-
damental interest, and the equity concern is related to how the health 
sector impacts on it. Chapter 2 makes this clear with some examples 
taken from the Asian comparative study. Starting with a discussion of 
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the  distributional consequences of health care payments, the chapter 
goes on to discuss equity analyses of the distribution of health care 
utilization and addresses the measurement and explanation of health 
inequality.

Chapter 3, ‘Global Inequality in Health: Disparities in Human 
Longevity among Countries’, by Mark McGillivray, seeks to contribute 
to the  literature on global inequality in health by empirically examin-
ing inter-country disparities in human longevity. It applies a number of 
inequality measures, including the Gini coefficient and two measures 
from the Theil entropy class, both population and non-population 
weighted, to life expectancy data for a sample of 169 countries for the 
years 1992–2004. The chapter also examines, for comparative purposes, 
disparities in education and income per capita for the same sample of 
countries and time period. It reports increased inequality in health since 
1992, and either declining or largely stable inequality in education and 
income variables. It finds that the increase in inequality is primarily 
driven by the widely reported and discussed declines in life expect-
ancy among countries in the lower ranges of this variable. The results 
reported in Chapter 3 add weight to the case for a better understanding 
of health achievement in developing countries.

Earlier literature on child malnutrition – and in particular research 
which investigates the economic, social and policy determinants of 
malnutrition – focuses overwhelmingly on direct interventions and 
estimations of the mean effect on child nutrition of such variables as 
the child’s gender, the schooling of its mother, and household income. 
These estimates miss a point that is crucial for policymakers: socioeco-
nomic background variables and policy interventions may affect child 
nutrition differently at different points of the conditional nutritional 
distribution. Indirect policy interventions, such as improved infrastruc-
ture, could have as large an effect on child nutrition as direct nutritional 
interventions but are relatively rarely examined.

This imbalance is addressed in Chapter 4, ‘The Determinants of Child 
Weight and Height in Sri Lanka: A Quantile Regression Approach’, by 
Harsha Aturupane, Anil Deolalikar and Dileni Gunewardena. It provides 
estimates of quantile regressions to analyse the socioeconomic and 
policy determinants of child nutrition at different points of the condi-
tional distribution of child nutrition. The findings of Chapter 4 suggest 
that income and maternal education may improve health, but not that 
of the least healthy cohorts. The implication for policy, therefore, is 
suggestive that general interventions (parental schooling, infrastructure 
and income growth) are ineffective in raising the nutritional status of 
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children at the lower tail of the conditional weight and height distri-
bution range. Hence, it may be important to target direct nutritional 
interventions, such as food supplementation programmes, to ‘at-risk 
children’. A policy message that ultimately reinforces the general – and 
growing – developing-country perspective is that integrated packages of 
maternal and child health services are needed in order to address child 
malnutrition and promote child growth.

In Chapter 5, entitled ‘Environmental Determinants of Child Mor-
tality in Kenya’, Clive J. Mutunga extends the focus on child health and 
development through an SSA-based country case study, by considering 
the literature on mortality, and the increasingly important issue of envir-
onmental determinants of child mortality. Focusing on the determin-
ants of infant and child mortality, it specifically examines how infant 
and child mortality is related to the household’s environmental and 
socioeconomic characteristics, such as the mother’s education, source 
of drinking water, sanitation facility, type of cooking fuels and access 
to electricity. A hazard rate framework is used to analyse the determin-
ants of child mortality. Duration models are directly applicable to the 
problem of child mortality, as this type of model is able to account for 
problems of right-censoring, which traditional econometric techniques 
cannot handle adequately.

Reducing child mortality is a universally accepted goal. There is, 
 however, considerable debate over the means to be used to achieve 
substantial and sustained reductions, especially in the least developed 
 countries (LDC). The evidence shows that a household’s socioeconomic 
and environmental characteristics have a significant impact on child 
mortality, reinforcing the wealth-effect finding of the earlier chapter that 
better survival prospects are found to exist for children born in wealthier 
families. Environmental characteristics are noted to be significantly 
related to child mortality with lower mortality rates experienced in 
households that have, for example, access to safe drinking water, access 
to sanitation facilities, and those using low-polluting fuels as their main 
source of cooking. From a policy perspective, these are, once again, poten-
tially interesting conclusions, suggesting that sectoral programmes that 
focus on mother and child illness should be emphasized – particularly 
given the wealthier household dimension to the above findings. Greater 
efforts should also be geared towards promoting the use of low-polluting 
fuels and, in particular, discouraging the use of firewood and charcoal, 
which cause deforestation and other environmental problems.

However, without underestimating the importance of these interven-
tions, it seems increasingly obvious that the rate of reduction of child 
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mortality is heavily influenced by the macroeconomic environment. 
Chapter 6 provides a broader perspective by investigating child mor-
tality through a macro lens, thus providing a useful complement to 
the prior two micro-based child development chapters. The chapter, 
‘How Growth Related Instabilities Lower Child Survival’, by Patrick 
Guillaumont, Catherine Korachais and Julie Subervie, shows how 
 macroeconomic instability influences the level of child mortality. 
The effect of exogenous shocks is first examined through a variable 
measuring income instability. The study is then extended by examin-
ing primary instabilities, defined in terms of the instability of world 
agricultural commodity prices, the export of goods and services and 
agricultural production. The findings suggest that addressing issues of 
macroeconomic instability is a significant way to improve health levels 
in developing countries. Public health policy, which aims at developing 
insurance mechanisms/tools for instance, should take into account the 
deterioration of the macroeconomic environment induced by income 
shocks. The real argument is not that inequality threatens public health 
policy outcomes, but rather that public health policy should target the 
most vulnerable populations, many points of which highlight the con-
cerns and direction of policy highlighted in the early part of the volume.

Following on from the child health discussion, Chapter 7, 
‘Intrahousehold Arrangements and Adult Health Satisfaction: Evidence 
From Mexico’, by Mariano Rojas, analyses the key issue of household 
‘arrangements’ in relation to an individual’s health satisfaction, through 
a subjective wellbeing approach. The chapter also considers the impact of 
household arrangements on health satisfaction across different income 
groups in Mexico, and complements the volume with an interesting 
methodological variation away from the rather more typical microecono-
metric quantitative data. One of the main foci is on the intrahousehold 
distribution of health satisfaction in economically poor families, as the 
unequal distribution of relevant health-satisfaction resources is expected 
to be more harmful for this particular income group.

The chapter contrasts two main theories of the family. First is the 
altruistic/communitarian theory, which emphasizes altruism within 
the family and implies that the within-household allocation of relevant 
health-satisfaction resources leads to an egalitarian distribution of health 
satisfaction. Second is the cooperative-bargaining theory, which holds 
that the family emerges as a cooperative-equilibrium outcome from the 
unilateral interests of each household member. Thus, each household 
member takes advantage of his or her bargaining power to attain an equi-
librium that favours their personal interests. The  cooperative-bargaining 
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approach implies a within-household allocation of the relevant health-
satisfaction resources that leads to a distribution of health satisfaction 
that closely follows the distribution of bargaining power. The main 
finding from the investigation is that household income has a larger 
explanatory capability in health satisfaction than personal income, and 
that income-based poverty measures are very limited in serving as a 
proxy for some relevant wellbeing aspects, such as health satisfaction. 
Gender disparities also exists, and daughters in low-income families, for 
example, enjoy lower health satisfaction than fathers or sons.

Chapter 8, ‘Individual and Collective Resources and Women’s Health 
in Morocco’, by Marie-Claude Martin, looks at the interaction between 
available individual and collective resources in the determination of 
health in developing countries. The chapter analyses the role public 
resources play in the perception that rural women in Morocco have 
of their health. These resources are taken to contribute directly and 
indirectly to the improvement of individual health by providing, on 
the one hand, a health-promoting environment and by improving the 
individual’s ability to produce health on the other. In exploring the 
question of the contribution of public resources to women’s capacity 
to produce better health and of the potential interactions between col-
lective and individual resources and vulnerability factors, the chapter 
utilizes theoretical proposals and analytic tools favoured by the capa-
bility approach. This approach provides a unique perspective since it 
recognizes the importance of considering the freedom of individuals to 
convert public and private resources and instrumental capabilities (such 
as education) into health and other benefits. It makes the distinction 
between access to resources and the freedom and the capacity to use 
them to achieve a set of functions. A consistent production function for 
health is derived and then estimated, using empirical techniques. The 
findings suggest that any intervention that jointly tackles individual, 
family, communal or regional mediators of women’s socioeconomic 
status is likely to help improve their health. The results validate the 
proposition that individual resources contribute to improved health 
status and that individuals’ freedoms to convert these resources into 
health depend on their vulnerability factors.

Chapter 9, ‘Health and Female Labour Market Participation: The Case 
of Uganda’, by Sarah Bridges and David Lawson, is based on the recogni-
tion of the key instrumental importance of health, and the associated 
growing literature that accepts female labour market participation to be 
a vital ingredient in the economic development process. Specifically, 
the chapter focuses on labour force participation of women, and to 
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what extent health determines this. Uganda, having experienced rapid 
economic growth in the 1990s, provides a particular and interesting 
case study from a development perspective. The study empirically 
models the abovementioned link between health and labour force 
participation employment outcomes for a representative sample of 
working-age adults. A specific interest of the chapter is whether the key 
gender disparities commonly observed in Uganda (and most other SSA 
countries) between males and females in terms of health and household 
responsibilities also affect labour market outcomes.

4 Achieving better health: looking ahead with a 
policy lens

A number of conclusions that contribute to advancing health knowl-
edge emerge from the volume. Many of these have been clearly articu-
lated in the chapters, but it is useful to briefly mention some of the 
findings here.

Understanding child health, and offering variations to the approaches 
of how we analyse these issues, is extremely important for advancing our 
understanding and for establishing a solid base from which an economy 
can grow in the future. Income-generating interventions, while very 
important for a number of other social outcomes, are found unlikely  to 
be effective in raising the nutritional levels of the children at greatest 
risk of malnutrition. In fact, it is integrated packages of maternal and 
child health services that are perhaps of greater importance in address-
ing child malnutrition and promoting child growth. For example, these 
can be packages that promote, from inception, antenatal care to ensure 
foetal growth and wellbeing as well as breastfeeding, appropriate wean-
ing and growth monitoring, and other issues such as immunization 
programmes and prevention of infections such as water-borne diseases. 
Such policies and schemes need to be complemented by health and 
nutrition education. However, it is perhaps equally important to ensure 
the synergy – and evaluation – of nutrition policies and programmes 
across different sectors and ministries within a country to ensure a 
coherent and efficient approach to reducing child malnutrition.

If we consider the impacts of household environmental issues on child 
mortality, we find that policies aimed at achieving the goal of reduced 
child mortality should be directed towards improving the household’s 
environmental and/or socioeconomic status. Macroeconomic instabili-
ties are also likely to affect under-five survival in addition to their impact 
through lower economic growth. These instabilities have an irreversible 
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influence on child mortality due to the asymmetry in the reaction of 
child health to fluctuations in economic variables. Developing-country 
primary instabilities, the main exogenous sources of income instability, 
appear to have a direct effect on child survival but income instability 
also has a long-run effect.

It is also shown in this volume that income-based poverty measures 
are a very limited proxy for some relevant wellbeing aspects, such 
as health satisfaction. The limitations of income-based poverty  measures 
with respect to health satisfaction are threefold. First, these measures 
usually rely on household per capita income, while it has been shown 
that household income per se is the relevant variable for health satisfac-
tion. Second, health satisfaction is not distributed uniformly within a 
household; thus, there are important intrahousehold disparities within 
a given household income. Third, these intrahousehold disparities in 
health satisfaction can be explained by cultural patterns that discrimi-
nate against women, and by cooperative-bargaining elements that are 
present in family arrangements. Variation in the state of health is also 
associated with the presence of collective resources. However, the higher 
the level of the women’s individual wealth, the less the characteristics 
of the community in which they live seem to be associated with their 
health, and the less potential vulnerability factors seem to constrain 
their ability to maintain or improve health.

The results suggest that collective investments derived from various 
areas of activity will be more favourable to improving health, insofar as 
they are adapted to the initial capacity of women to benefit from them. 
Health has a strong effect on labour market outcomes. Not only are 
those in the poorest health less likely to participate but, conditional on 
participation, they are also less likely to be in the formal labour market. 
In addition and perhaps more worryingly, these negative effects are 
stronger for women than men. Ill-health represents a gender disadvan-
tage to women.

Financing health care systems affects both income and health. 
The method of financing can largely alter equity issues in the sector 
and reforms aimed at improving financial equity should focus on a 
reduction of out-of-pocket-based financing. Health care systems that 
largely rely on out-of-pocket payments affect both income inequalities 
and utilization. Out-of-pocket-based health care financing can substan-
tially increase poverty and social exclusion. In low-income countries, the 
 better-off tend to pay more for health care, both absolutely and in relative 
terms, but they also consume more health care. Health care is financed 
largely according to the benefit principle. Assessing the  distributional 
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 performance of health systems in low-income settings therefore requires 
examination of finance and utilization simultaneously. Future changes 
in the health care system have to take into account these deepening 
problems and adopt targeted programmes for the excluded groups. Only 
then can the system prevent negative long-term consequences

Several of the findings of this book highlight the importance of appro-
priate health policy. In general the real argument is not that inequality 
threatens public health policy outcomes, but rather that public health 
policy should target the most vulnerable populations – issues that are 
all accentuated, through varying dimensions, in this volume. Hence, 
income-generating interventions, although very important for a number 
of other social outcomes, are in isolation unlikely to be effective in rais-
ing the nutritional levels of those at the greatest risk of  malnutrition. 
A policy message that ultimately reinforces a general and growing per-
spective is that focused integrated health packages are required – for 
example, maternal and child health services to address child malnutri-
tion and promote child growth, or female empowerment to ensure the 
full economic benefits of female labour market  participation.

The topics covered in this volume provide a useful illustration of the 
range of current research on various aspects of health. It is hoped that 
each of its chapters will stimulate further research along similar lines, 
and provide the basis for expansion of different type of research that 
can further enhance our understanding of the key health and develop-
ment issues. Above all, however, it is hoped that the book will contrib-
ute to the design and implementation of more effective health policy 
interventions and, of course, better health outcomes worldwide.
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Notes

1. The overall life expectancy in SSA has dramatically fallen over the past 
10 years, mostly because of the HIV/AIDS epidemic. Life expectancy dropped 
for females from 51.1 years to 46.3 years and from 47.3 years to 44.8 years 
for males (WHO 2008).

2. Under the UK’s presidency of the EU in 2005, health inequalities were a major 
focus. The World Health Organization through its annual World Health Reports 
has consistently highlighted the growing health inequalities.
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3. The three MDG health targets are: reducing child mortality, improving mater-
nal health and combatting communicable diseases such as HIV/AIDS and 
malaria.

4. Cross-country research has tended to find a positive correlation between aver-
age incomes and life expectancy, pithily expressed in ‘Wealthier Is Healthier’, 
the title of a paper by Pritchett and Summers (1996). Studies of individual and 
household survey data have also found such correlations. For example, in a 
recent study of 12 developing countries, multivariate models revealed strong 
relations between income and one health indicator, preschoolers’ weight-
for-age (Haddad et al. 2003). See Deaton (2006) and Haddad et al. (2003) for 
a good summary of additional health inequality indicators cross-referenced 
with income-related variables.

5. See Sen (1992) for a discussion of interlinkages between the inequalities along 
the different dimensions of wellbeing.

6. However, some studies of self-reported health status have found it to be a reli-
able indicator of future mortality (Idler and Kasl 1991; Idler and Benyamini 
1997; Ferraro and Farmer 1999). It should be noted, nonetheless, that these 
studies have used data from industrialized countries, where higher levels 
of health awareness and understanding of disease may reduce the kind 
of systematic reporting biases that have concerned researchers looking at 
developing-country data.

7. Naga and Yalcin (2007) generalize the Allison-Foster approach and provide 
characterization of parametric indices that can be used for measuring inequal-
ity under ordinal data.

8. Mortality then declines, concentrated among infants and children, typically 
initiating the transition and triggering subsequent declines in fertility.
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2
Measurement and Explanation 
of Inequality in Health and 
Health Care in Low-Income 
Settings
Eddy van Doorslaer and Owen O’Donnell

Equity in relation to health and health care are extremely important 
and the public attaches greater importance to the achievement of equity 
than to efficiency (MacLachlan and Maynard 1982). Whether this is 
justified or not can be debated but, even if health equity is not given 
primary importance, it is certainly a goal that attracts strong support in 
many countries. This is beginning to be reflected in academic research. 
Recent decades have witnessed a dramatic expansion of the literature 
on health equity. Not only has the number of articles with the word 
‘equity’ in the abstract grown rapidly, but their share of all articles pub-
lished in Medline, for instance, has grown by 260 per cent in the past 
25 years (O’Donnell et al. 2007b). Various factors have contributed to 
this development. An increased interest and awareness among inter-
national organizations, governments and non-governmental organiza-
tions worldwide is certainly one factor. But the increased availability of 
micro data sets and the development of new analytic methods also must 
have played an important role.

In the health economics literature, the work on the measurement and 
explanation of inequalities in health and health care has drawn a lot 
on analogies with the literature on the measurement of inequalities in – 
and the redistribution of – income. Wagstaff and van Doorslaer (2000a) 
reviewed this literature up to 2000 with respect to three key topics: equity 
in health care finance, equity in health care delivery, and inequalities in 
health. With the focus exclusively  income-related, all inequity analyses 
proposed and used draw heavily on rank-based measures of inequality, 
such as concentration curves and indices. These methods were widely 
used for comparisons both within and across countries of the extent to 
which health care systems were achieving their egalitarian goals with 
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respect to health finance (for example, Wagstaff et al. 1999), health care 
delivery (for example, Van Doorslaer et al. 2000) and population health 
(for example, Van Doorslaer et al. 1997).

In recent years, attempts have been made to apply similar methods to 
the analysis of health equity in low-income countries, which typically 
lack breadth of coverage with respect to both population and services. 
Some of the methods that have proved fruitful for the examination of 
equity in the finance and delivery of health systems in countries of the 
Organisation for Economic Co-operation and Development (OECD) 
appear to be almost directly transferable to low-income contexts. In 
other cases, however, conceptual and/or practical considerations make 
the methods less suited to the analysis of the primary health equity 
issues of low-income countries. In this chapter we aim to review what 
we have learned from a recently completed large-scale cross-country 
comparative research project about health equity and the challenges 
of analysing it in low-income countries. The Equitap project on equity 
in the finance and delivery of health care in the Asia-Pacific region has 
the explicit aim of examining to what extent the methods developed 
for the analysis of equity in European health care systems could provide 
similarly useful information for the equity comparison of Asia-Pacific 
health systems.1

For each of the three distributions relevant to equity analysis – health 
payments, health care utilization and health status – we will review 
briefly: (a) the standard measurement approach; (b) the required 
adaptation or qualification for the analysis of equity in low-income 
 settings; and (c) the findings derived to date in the Asian comparisons. 
The concern about these three distributions derives mostly from the 
widely perceived social aversion to inequality in the distributions of 
both health and income. In the following discussion we recognize that 
the distribution of income is not always only of instrumental interest 
to health sector equity; sometimes it is the distribution of fundamen-
tal interest and the equity concern consists of how the health sector 
impacts on it. In what follows, we aim to make this clearer using some 
examples taken from the Asian comparative study. We start with a dis-
cussion of the distributional consequences of health care payments. We 
then discuss equity analyses of the distribution of health care utilization 
and address the measurement and explanation of health inequality. 
The final  section provides conclusions and a discussion, all of which 
should also be cross-related to the policy issues raised in the conclusion 
of Chapter 1 of this volume.
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1 The distribution of health care payments

The analysis of equity in the finance of health care has traditionally 
focused on the measurement of progressivity (Wagstaff et al. 1992; 
Wagstaff et al. 1999) and on the income redistributive effect (Van 
Doorslaer et al. 1999) of health sources in high-income countries. 
The main motivation was to determine the extent to which alterna-
tive financing mechanisms complied with the ability-to-pay principle. 
Progressivity analysis was used to measure vertical equity, that is, the 
extent to which those with unequal incomes make unequal contribu-
tions to the financing of health care, by assessing the deviation of the 
health payment concentration curve from the Lorenz curve describ-
ing the income distribution. The degree to which payments departed 
from proportionality to incomes was summarized using the progres-
sivity index proposed by Kakwani (1977). Horizontal inequity, that is, 
the degree to which equals contribute unequally, was measured as the 
additional redistributive effect, over and above that due to departures 
from proportionality, resulting from the differential payments of those 
on equal incomes, using an approach introduced by Aronson et al. 
(1994).

To a large extent, the distribution of the economic burden of health 
care is determined by the structure of financing and the split between 
direct payments, which are charged in relation to actual costs, and pri-
vate insurance premiums, which are related to (pooled) expected costs. 
Taxation and social insurance break the link between use of health care 
(realized or expected) and financial liability. Instead, liability can be 
made a function of ability to pay. Taxation directs the bill for health 
care to the taxpayer and, indirectly, it is mostly workers and consum-
ers who pick up this bill. Social insurance places the main burden on 
workers. Private insurance accumulates funds from those who choose to 
insure against the cost of future illness. Analyses of the distribution of 
health payments in OECD countries were instructive in showing how 
alternative mixes of health care financing sources (taxes, social insur-
ance, private insurance and direct payments) may lead to very different 
consequences for progressivity and redistribution.

Distribution of health financing in Asia

O’Donnell et al. (2008) have analysed the structure and distribution 
of health care financing in 13 territories accounting for 55 per cent of 
the Asian population. Private insurance plays a relatively minor role in 
most of the health systems considered. The main distinguishing factor 
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in these health financing systems is the balance between public pre-
payment and private out-of-pocket (OOP) payment. The latter accounts 
for at least 30 per cent of total expenditure on health in all territories 
except Japan.

As is clear from the health financing triangle in Figure 2.1, these 
Asian countries and territories conform to the stylized fact that reli-
ance on OOP payments declines with the level of development. Nepal, 
Bangladesh, Kyrgyz, Punjab and Sri Lanka are all very close to the 45° 
line, indicating that health care is financed almost exclusively from OOP 
and general government revenues. Nepal and Bangladesh rely more 
heavily on OOP, while the burden is close to being evenly split in Kyrgyz, 
Punjab and Sri Lanka. The distance from any point to the 45° line gives 
the share contributed by insurance – social and/or private. The high 
and middle-income territories lying furthest below the 45° line – Japan, 
Taiwan and South Korea – have significant social insurance systems.

Using survey data on household payments, incidence assump-
tions and Health Accounts data on aggregate expenditures by source, 
O’Donnell et al. (2008) have estimated the distributions of each financ-
ing source and of total health financing by ability to pay. In  summary, 
they found that direct taxation is the most progressive source of 
finance and is most progressive in poorer economies with a narrow tax 
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base. The distribution of OOP payments also depends on the level of 
 development. In high-income economies with widespread insurance 
coverage, OOP payments absorb a larger fraction of the resources of low-
income households. In poor economies, it is apparently the better-off 
who spend relatively more on OOP payments. At first sight, this appears 
to contradict much of the evidence on the regressiveness of direct pay-
ments in high-income economies (Wagstaff et al. 1999), but it may 
merely illustrate that the poor simply cannot afford to pay for health 
care in low-income economies.

So the short answer to the question ‘Who pays for health care in 
Asia?’ is that the better-off pay more. Does this mean that health care 
financing in these countries is very redistributive? No, the picture is 
somewhat misleading because, with the exception of Hong Kong, South 
Korea, Taiwan and Japan, and, more recently, Thailand, none of these 
countries has ensured close to universal coverage of a fairly compre-
hensive package of health services. Only these higher-income countries 
have divorced the link between payment for care (on the basis of the 
ability-to-pay principle) and receipt of health care (largely on the basis 
of the need principle, see below), and a redistribution interpretation can 
be placed on the progressivity of health payments, as in other OECD 
 countries. For all others, the lack of coverage for a substantial share, if 
not the majority, of the population and the reliance on out-of-pocket 
direct payments for funding at least 50 per cent – and often much more – 
of their health care, means that it is the benefit principle that predomin-
antly governs the distribution of payments for health care.

The distribution of OOP payments largely reflects the distribution of 
benefits (in the absence of fee waivers) and must be interpreted as such. 
Whereas in high-income economies the distribution of health financ-
ing is of interest largely because of its implications for the distribution 
of income, in low-income economies it is the consequences of health 
care financing for the distribution of health care, and subsequently of 
health, that are primarily of interest. Although health payments can 
have a substantial effect on the economic welfare of households, it is 
the income risk arising from these payments that is of greatest interest. 
With restricted health insurance cover, large, unforeseen expenditures 
on health care can have catastrophic consequences for living standards 
and, in the extreme, may push households into, or further into, pov-
erty (Wagstaff and van Doorslaer 2003; Xu et al. 2003). In the next two 
sections we discuss how the threat that out-of-pocket health payments 
pose to living standards can be analysed and illustrate the methods with 
findings for Asian countries.



Inequality in Health and Health Care in Low-Income Settings 25

Catastrophic health payments in Asia

In the absence of insurance cover, households with severe and immedi-
ate medical needs can be forced to spend a large fraction of the house-
hold budget on health, which can result in a financing strategy that 
may be labelled ‘catastrophic’. The concept of catastrophic payments 
has been put into operation by defining them as occurring once OOP 
payments cross some threshold share of household total expenditure 
(Berki 1986; Wyszewianski 1986; Pradhan and Prescott 2002; Wagstaff 
and van Doorslaer 2003; Xu et al. 2003). Although it is acknowledged 
that the choice of threshold is arbitrary, 10 per cent of total expenditure 
has been a common choice (Pradhan and Prescott 2002; Ranson 2002; 
Wagstaff and van Doorslaer 2003).

The prevalence of catastrophic payments can be measured by a 
headcount – the percentage of households spending more on health 
care than some threshold fraction of resources. The threshold may be 
defined as a fraction of total expenditure or, given that food spend-
ing is close to subsistence level and is less discretionary in very poor 
households, of non-food expenditure. Wagstaff and van Doorslaer 
(2003) and Van Doorslaer et al. (2007) have estimated the prevalence 
of catastrophic health payments in 14 countries and territories in Asia, 
together accounting for 81 per cent of the Asian population.

In summary, first they found that heavy reliance on OOP financ-
ing has important consequences for household living standards. For 
example, OOP payments for health care absorb more than 10 per cent 
of household resources in at least one-tenth of all households in 
Bangladesh, China, India, South Korea and Vietnam. Since the majority 
of the population do not incur catastrophic payments, the prevalence 
tends to dominate such statistics and the general pattern across coun-
tries is similar to that for the headcount (Van Doorslaer et al. 2007).

Second, the lower-income countries, with usually higher OOP finance 
shares, have a higher prevalence of catastrophic payments (Figure 2.2), 
although there is still substantial variation in similar OOP financing 
contributions. China, for instance, relies on OOP financing only slightly 
more than Indonesia, but the prevalence of catastrophic payments is 
much higher in China than in Indonesia.

Third, they found important differences across countries in the distri-
bution of catastrophic payments. In high-income territories, catastrophic 
payments tend to be evenly distributed, or even slightly concentrated 
among the less well-off. In most low-income countries, however, it is 
households with higher total expenditure that are more likely to spend a 
large fraction of those resources on health care. This reflects the inability 
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of the poorest of the poor to divert resources from basic needs. But in 
some countries, it also seems to reflect the protection of the poor from 
user charges. In China, Kyrgyz and Vietnam, where there are no exemp-
tions of the poor from charges, the poor are as likely, or even more likely, 
to incur catastrophic payments.

In sum, Van Doorslaer et al. (2007) found cross-country variation in 
the prevalence and distribution of catastrophic payments that seems to 
be attributable to differences in national income, financing structure 
and user-charging policy. Economic development is certainly an import-
ant determinant of the degree to which household welfare is put at risk 
by health payments, but there is no iron law that condemns the house-
holds of low-income countries to suffer financial hardship because of 
these payments. Some countries, in particular Malaysia, the Philippines, 
Sri Lanka and Thailand, have managed to contain the OOP health 
financing share below the average level. In contrast, Bangladesh, China, 
India and Vietnam stand out in relying heavily on OOP financing and 
having a high incidence of catastrophic payments. Although the sec-
ond group of countries is, in general, poorer, there is little difference 
between the average incomes, for instance, of China and Sri Lanka.2
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Impoverishment

Paying for health care may push households into, or further into, 
 poverty. Such impoverishment is not captured by the standard, house-
hold-resource-based, measures of poverty; the poverty line cannot take 
full account of health care needs because of the variability and unpre-
dictability of health care costs. If expenditures on health care were com-
pletely non-discretionary, constituting resources that are not available 
to meet other basic needs, then it would be appropriate to assess poverty 
on the basis of household resources net of payments for health care.3 Of 
course, not all expenditures on health care are made without  discretion. 
There is ample evidence that such expenditures are responsive to 
incomes and prices. Nonetheless, it is likely that households make great 
sacrifices in order to meet needs for vital health care. It seems inaccurate 
to categorize a household as non-poor simply because high medical 
expenses raise its total spending above the poverty line, while its spend-
ing on food, clothing and shelter is below subsistence levels.

The difference between poverty estimates derived from household 
expenditures gross and net of OOP payments for health care provides a 
rough approximation of the poverty impact of such payments (Wagstaff 
and van Doorslaer 2003; Gustaffson and Li 2004). Van Doorslaer et al. 
(2006b) have estimated the change in the poverty headcount ratios for 
11 low-to-middle-income countries in Asia by comparing household 
consumption/expenditure both gross and net of OOP health payments 
relative to two poverty lines. In summary, the results, shown in Table 2.1, 
are quite consistent with those of the World Bank (Chen and Ravallion 
2004). At the US$1.08 poverty line, subtracting OOP payments 
from total resources results in a 3.8 percentage point increase in the 
headcount in Bangladesh, equivalent to almost 5 million people, a 
3.7 percentage point increase in India (over 37 million people) and a 
2.6 percentage point increase in China (32.4 million people). The total 
estimated increase in the poverty headcount is 78.16 million people, or 
2.7 per cent of the population of these 11 low-/middle-income Asian 
countries. Ultimately, the figure tells us how many individuals are not 
counted as poor despite the fact that the value of their consumption of 
all goods and services other than health care is less than the extreme 
poverty line of US$1.08 per day.

In absolute percentage point terms, the largest increases in poverty 
at the lower poverty line are in Bangladesh, India, China and Nepal. 
Of course, the number of individuals pushed into poverty by OOP pay-
ments is greatest in India and China. The relative increase in poverty is 
greatest, by far, in Vietnam, where the poverty rate rises by one-third. 
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It rises by 18.9 per cent in China, 16.8 per cent in Bangladesh, and 
11.9 per cent in India. As we saw in previous sections, these are the coun-
tries with the highest OOP budget shares and prevalence of catastrophic 
payments. It would appear to be both the high levels of OOP payments 
and their even distribution throughout the income distribution that are 
responsible for the very high poverty impacts in Vietnam and China. But 
there are still large poverty impacts in Bangladesh and India, where OOP 
payments are more heavily concentrated among the better-off.

Regression analysis confirms that the percentage point change in the 
poverty headcount is positively correlated with the OOP financing share 
and, as would be expected, with the initial headcount (Van Doorslaer 
et al. 2006b). Deviations from the positive correlation between the ini-
tial poverty headcount and the absolute poverty impact are more inter-
esting than the relationship itself. For example, the initial headcount is 
higher in the Philippines than it is in China, but the poverty impact is 
more than four times greater in China. And initial headcounts are simi-
lar in Sri Lanka and Vietnam but the poverty impact in Vietnam is four 
times that in Sri Lanka. These differences point to the consequences 
of a high reliance on OOP financing in China and Vietnam. However, 
substantial cross-country variation was found in the extent to which 
vulnerable individuals are protected from the impoverishing effects of 
health payments. For example, roughly one-half of the population live 
on US$1–2 per day in Bangladesh, India and Indonesia (see Figure 2.3). 
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Figure 2.3: Headcount increase and population at risk
Source: Van Doorslaer et al. (2006b).
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However, whereas 3.7 per cent of the population slip below the US$1 
threshold in both Bangladesh and India after subtracting payments for 
health care, only 0.7 per cent of Indonesians are impoverished. In the 
five countries in which 30–40 per cent of the population lie between 
the two poverty thresholds, there are substantial differences in the 
poverty impacts. Over 2 per cent are impoverished in China and Nepal, 
1.2 per cent in Vietnam and much less than 1 per cent in the Philippines 
and Sri Lanka. Again, these differences reflect different degrees of reli-
ance on OOP financing. But this does not explain all the differences. 
Vietnam is more heavily reliant on OOP payments than China but is 
apparently more successful in limiting their impoverishing effect.

2 Inequality and inequity in health care utilization

The distribution of health care in relation to income is of interest for 
many reasons. Foremost are the consequences for health inequality: 
if the poor are relatively deprived of effective health care interventions, 
income-related inequalities in health will be exacerbated and economic 
growth retarded (Sala-i-Martin 2005). Health care distribution may also 
be examined to assess whether there is equity in the allocation of health 
care resources. This is the motivation that has been predominant in 
research focused on the distribution of health care in OECD countries 
(Van Doorslaer et al. 1992; Van Doorslaer et al. 2000; Van Doorslaer 
2006a). The aim has been to establish whether the distribution of health 
care obeys the principle of horizontal equity, defined as equal treat-
ment for equal need. The evidence suggests that many OECD countries 
are close to achieving their horizontal equity objectives, although the 
results often differ markedly by type of utilization. This approach has 
also proved feasible in three of the higher-income countries in the Asian 
study with near universal coverage (Lu et al. 2006).

Application in low-coverage settings runs into two problems. The first 
is conceptual. The horizontal equity approach uses the observed average 
relationship between use and need characteristics (while appropriately 
controlling for other factors) as the implicit norm to identify needed or 
need-expected use. In other words, it assumes that, ‘on average, the sys-
tem gets it right’ (Van Doorslaer et al. 2000). This assumption is clearly 
more likely to be violated in systems with very partial coverage of popu-
lation and services. The second problem concerns data requirements, 
which for this analysis include measures of income, health care use and 
need for the same individuals. In the OECD-focused research, need has 
been proxied by demographics and self-reported measures of health. 



Inequality in Health and Health Care in Low-Income Settings 31

Its application to low-income countries is currently constrained by the 
availability and reliability of self-reported health measures, which often 
fail to show the income gradients that are observable in more objective, 
but less general, measures of health, such as infant mortality (Murray 
1996; Wagstaff 2002).

Considering these problems in low-income settings, this is not a 
major concern if there is little or no variation in need. Then, inequal-
ity in utilization represents inequity. Variation in need will often be 
limited provided that the population group and treatment of interest 
are defined to be sufficiently homogeneous. For example, all children 
within a certain age band are in need of immunization against measles, 
tuberculosis and so on. Although it could legitimately be argued that 
the benefit from immunization varies with the prevalence of the disease 
in the child’s locality, such variation in need is limited in comparison 
with that for adults’ visits to a doctor. Demographic and Health Survey 
data show clear pro-rich disparities in child immunization rates, use of 
antenatal care, and medically attended births (Gwatkin et al. 2003).

Conclusions about equity can sometimes be inferred from the dis-
tribution of utilization if there is prior knowledge of the distribution 
of need. For example, it is well established that rates of mortality and 
malnutrition are higher among poorer children in many low-income 
countries (Gwatkin et al. 2003). Poor children, and quite probably poor 
adults, are in greater need of medical interventions. If the distribution 
of health care is not skewed toward the poor, then this is sufficient to 
reject the proposition of equity. Pro-rich inequality in utilization then 
provides a lower bound to the degree of pro-rich inequity. In high-
income countries, this approach is not helpful since the poor tend to 
use health care more than the rich. There the question is whether the 
greater utilization by the poor matches their greater need such that 
equity is achieved. In low-income countries, however, inequality in 
utilization often does not favour the poor and it is possible to make 
a statement about inequity without simultaneously measuring need. 
It is evidently not possible, however, to make precise estimates of the 
degree of inequity, which limits the ability to make cross-country or 
other comparisons.

The Equitap study has examined whether public spending on health 
care was: (a) pro-poor; and (b) inequality-reducing in eight Asian coun-
tries and three Chinese provinces or regions (O’Donnell et al. 2007a). 
These questions were addressed by testing the dominance of the 
concentration curve of the public health subsidy against the 45° line, 
representing an equal distribution, and the Lorenz curve of household 
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consumption, respectively. Formal statistical tests of dominance were 
used for inference (Bishop et al. 1992). By way of example, subsidy con-
centration curves and Lorenz curves for Malaysia and India are presented 
in Figure 2.4. The concentration curve in Malaysia lies ( significantly) 
above the diagonal – it is pro-poor. In India, by contrast, the curve lies 
below the diagonal – the poor get less than a proportionate share of 
public health care. The subsidy concentration curve in India appears to 
be slightly inside the Lorenz curve, but the difference is not statistically 
significant. The hypothesis that public spending on health care in India 
has no impact on inequality in living standards cannot be rejected.

Dominance results for all countries included in the study are sum-
marized in Table 2.2. Public spending on health care is pro-poor only in 
the three highest-income countries. Sri Lanka is the only low-income 
country that distributes public health care equally. Spending on health 
care is pro-rich in all the other low-income countries, although in most 
cases it is also inequality reducing. The two exceptions are India and 
Nepal, where the share of public spending received by the poor does 
not even surpass their share of total consumption. The concentration 
indices presented in Figure 2.5 measure the degree of income-related 
inequality in the distribution of public health spending. The pro-poor 
inequality in Hong Kong, indicated by a negative concentration index, 
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Figure 2.4: Concentration curve of public health subsidy and Lorenz curve of 
household consumption per equivalent adult
Source: Derived from data and analysis reported in O’Donnell et al. (2007a).
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Table 2.2 Distribution of public health subsidy in Asia

Inequality-reducing Inequality-neutral

Pro-poor Hong Kong SAR
Malaysia
Thailand

Equal Sri Lanka

Pro-rich Vietnam India
Bangladesh
Indonesia
Gansu (China)
Heilongjiang (China) Nepal

Source: Derived from results reported in O’Donnell et al. (2007a), Table 9.1.
Notes:
Pro-poor – concentration curve statistically dominates (lies above) the 45° line of 
equality.
Pro-rich – concentration curve is statistically dominated by the 45° line.
Equality – concentration curve is statistically indistinguishable from the 45° line.
Inequality-reducing – concentration curve statistically dominates the Lorenz curve.
Inequality-neutral – concentration curve is statistically indistinguishable from 
(India) or crosses (Nepal) the Lorenz curve.
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Source: O’Donnell et al. (2007a), Table S.3.

is much greater than that in Malaysia and Thailand. As anticipated from 
the result of the dominance test, the index is zero in Sri Lanka, indi-
cating equality. It is only very slightly positive in Vietnam, suggesting 
that the pro-rich inequality detected by the dominance test is marginal. 
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The pro-rich bias is more substantial in the other low-income countries 
and is greatest in the poorest country – Nepal. The Kakwani index – 
equal to the concentration index less the Gini coefficient – is negative 
in all countries but Nepal, indicating inequality reduction, as could be 
anticipated from the dominance tests.

O’Donnell et al. (2007a) also looked at the cross-country differences 
in the distribution of public health care, assessed by tests of dominance 
between concentration curves. In summary, they found the distribution 
in Hong Kong is more pro-poor than that in all other countries. The 
distributions in Malaysia, Thailand and Sri Lanka are indistinguish-
able. Malaysia and Thailand dominate all other distributions and Sri 
Lanka dominates all others except Vietnam and Bangladesh. Vietnam 
dominates the remainder of countries. So, countries/provinces can be 
broadly grouped as follows in relation to the distribution of public 
health care: (a) Hong Kong (very pro-poor); (b) Malaysia, Thailand and 
Sri Lanka (mildly pro-poor to neutral); (c) Vietnam (mildly pro-rich); 
(d) Bangladesh, Indonesia, India, Gansu, Heilongjiang and Nepal (very 
pro-rich).

The interpretation of these results requires consideration of two 
 questions. First, in the many low-income countries in which the poor 
do not get their share of public health care, does this necessarily repre-
sent a failure of public policy? Second, why is it that public health care 
is more pro-poor in Malaysia, Thailand, Sri Lanka and, to a lesser extent, 
Vietnam than in other developing countries of Asia?

The answer to the first of these questions largely depends on the 
objectives of the public health spending. If the aim is to ensure that 
the poor get more public health services than the better-off, then the 
objective is clearly not being achieved in most cases. Alternatively, 
subsidizing health care may be part of a wider policy to reduce rela-
tive differences in living standards between rich and poor. With the 
exceptions of India and Nepal, the subsidy achieves this objective – it is 
inequality-reducing. But those concerned about inequalities within the 
health sector may not be content with a reduction in general economic 
inequality. From this perspective, is the fact that the poor get less of the 
subsidy necessarily a failure? Despite its name, benefit incidence analy-
sis provides information about the incidence of public health expendi-
tures rather than the benefits from these expenditures. Even though the 
poor get a lower than proportionate share of the subsidy, the impact on 
their health can be greater if the marginal product is declining with the 
initial level of health (given a positive relationship between income and 
health) (Filmer et al. 2002).
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The evidence shows that, on average, the better-off typically receive 
most of the subsidy. But this is informative about the distributional 
implications of a policy change only if marginal changes in the subsidy 
were delivered in strict proportion to current utilization (Younger 2003). 
Of course, many policy reforms will deliver marginal gains that differ 
from average gains (Lanjouw and Ravallion 1999).

Although relatively high levels of public spending can ensure ade-
quate technical quality in the public sector, universality of access leads 
to long waiting times and minimal amenities, creating incentives for 
the better-off to opt out of the public sector. These incentives become 
stronger as the economy grows, as it has done most impressively in 
Malaysia and Thailand, and there is an expansion of middle- and 
higher-income groups with not only the desire but also the means to 
purchase higher-quality care in the private sector (Hammer et al. 1995). 
Figure 2.6 shows clear discrepancies between the distributions of pub-
lic and private inpatient care in Hong Kong, Malaysia, Sri Lanka and 
Thailand. In Bangladesh, India and Indonesia, in contrast, the distribu-
tion of private sector care is only slightly more pro-rich than is care 
in the public sector. In these countries there does not yet exist a large 
middle class with the effective demand for the greater convenience of 
private sector care. In addition, quality differentials between the sectors 
can be limited. In Bangladesh and India, the poor make extensive use 
of unqualified private sector providers, who may be cheaper and more 
accessible than public sector alternatives. In Hong Kong, Malaysia, 

Figure 2.6: Distribution of public and private hospital inpatient care
Source: Somanathan et al. (2005).
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Sri Lanka and Thailand, private sector care is pro-rich whereas the pub-
lic sector is pro-poor or neutral.

In summary, the analysis shows that the pervasive outcome of a 
pro-rich distribution of public health care in most Asian and other 
low-income countries is not unavoidable but that effective targeting 
is easier to realize at higher national incomes. Hong Kong, Malaysia, 
Sri Lanka and Thailand have demonstrated that the allocation of suf-
ficient public resources coupled with a policy of universal access can 
ensure far greater benefits to the poor than may have hitherto been 
assumed. Higher incomes not only make such policies more feasible, 
they also make them more effective with respect to the target efficiency 
of spending, by allowing the private sector opt-out.

Descriptive analysis such as that presented above is useful in identify-
ing a problem. It shows that public spending on health care does not pre-
dominantly reach the poor in most low-income countries. Hypotheses 
can be offered to explain this and solutions can be proposed. But from 
a descriptive analysis it is not possible to identify the likely effectiveness 
of any policy reforms in shifting the distribution of health care towards 
the poor. For this, an evaluative approach is required.

3 Health inequality

Two issues of importance to the study of health inequality in low-
income countries are considered in this section: (a) reporting heterogen-
eity in measures of health; and (b) decomposition of health inequality 
and of changes in inequality.

Reporting heterogeneity in health measures

The difficulty confronted in obtaining an accurate measure of health for 
a study of health inequality varies with the type of inequality one is seek-
ing to examine. If the purpose is to measure the total variation in health 
across the population, then detailed measures of health available from 
administrative records or health surveys can be used. The task is more 
difficult if the aim is to measure socioeconomic-related inequality in 
health. Data that provide measures of health and of socioeconomic sta-
tus for the same individuals are then required. There is usually a trade-off 
between the use of health surveys that provide more detailed measures 
of health but less detailed measures of economic status, such as income 
and consumption, and the use of general household and expenditure 
surveys that measure income and/or consumption more accurately but 
have cruder instruments for the measurement of health. In recent years, 
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the Demographic and Health Surveys (DHS) have weakened this trade-
off by being able to construct an index of household wealth.

However, the DHS do not provide a measure of general health in the 
adult population and, as already noted in the previous section, self-
reported measures of health have proved to be less useful in low-income 
countries. Case vignettes have been proposed as an instrument to correct 
for systematic heterogeneity in the reporting of health (Tandon et al. 
2003; King et al. 2004). The idea is to identify variation in reporting 
behaviour from individuals’ ratings of defined cases. For example, sam-
ple respondents may be asked to rate, on a five-point scale, the health of 
someone who cannot walk 100 metres without stopping to catch breath. 
Variation in the ratings depending on respondents’  characteristics, such 
as gender, age, income, education and nationality, allows estimation of 
the effects of these characteristics on reporting behaviour. Assuming 
that respondents report on the vignettes in the same way that they 
report their own health, the identified reporting effect can be purged 
from the rating of own health. Inequality in this cleansed measure of 
health should then reflect variation only in true health conditions and 
not in the reporting of these conditions.

Bago d’Uva et al. (2008) used vignette data collected for Indonesia, 
Andrah Pradesh (India) and three Chinese provinces (Gansu, Henan, 
and Shan-dong) as part of the World Health Organization’s Multi-
Country Survey Study of Health and Responsiveness (Sadana et al. 
2002) to examine the effect of removing systematic reporting het-
erogeneity from measured disparities in health by income, education, 
demographics and urban/rural location.

This study found that the way in which individuals report their health 
varies significantly with their socioeconomic and demographic charac-
teristics, and this biases measures of income-related inequality in health 
downward. In most cases, however, the magnitude of the effect is rather 
small. This may reflect the difficulty poorly educated individuals have in 
completing the vignette exercise, which requires a considerable degree 
of abstract thought. Although it is certainly an approach that deserves 
further experimentation, the jury remains out on whether it does offer 
a sufficiently more accurate way of measuring health for the purpose of 
examining socioeconomic inequality in health in low-income countries.

Decomposition of health inequality

Measurement of health inequality is a first step toward understanding the 
socioeconomic determinants of health and of health sector inequities. 
A natural next step is the explanation of the sources of health inequality 
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and the factors contributing to its change over time. Decomposition tech-
niques can be used to provide such explanations. The method presented 
in this section decomposes income-related health inequality, as measured 
by the concentration index, into the  contribution of various factors. The 
approach can also be used to explain change in the concentration index.

Wagstaff et al. (2003) demonstrate that the concentration index of 
health can be written as the sum of the contribution of factors, such as 
demographics, education and region, to income-related health inequal-
ity, where each contribution is the product of the elasticity of health 
with respect to the factor and the concentration index of the factor.4 
Wagstaff et al. used these decomposition methods to explain the level 
and change in income-related inequality in child height-for-age z-scores, 
a measure of long-term nutritional status, in Vietnam in 1993 and 1998. 
They found the concentration index was negative in both years, indicat-
ing that nutritional status was lower among poorer children. The larg-
est contribution was the direct effect of household consumption, the 
measure of economic status against which inequality is assessed. There 
was also a very large contribution to consumption-related nutrition 
inequality from commune fixed effects. This suggests that nutrition and 
consumption both varied across communes and this commune-level 
covariance made an important contribution to the measured inequality 
in nutrition. There was a smaller contribution from access to sanitation 
and to safe drinking water in 1998. Age differences in nutrition and 
consumption shifted the inequality in the other direction, toward lower 
nutrition among the better-off, but this was outweighed by the other 
contributions. The concentration index increased in absolute value 
between 1993 and 1998 from –0.075 to –0.102, indicating an increase in 
consumption-related inequality in the child height deficit. Most of this 
increase in inequality is explained by changes in the distribution and 
effect of household consumption and in the contribution of the com-
mune-level covariance between nutrition and consumption.

Measurement of horizontal inequity in the utilization of health care, 
as described above, involves measuring income-related inequality in uti-
lization after standardizing for differences in need. The decomposition 
approach provides a convenient way of doing this. One simply needs to 
deduct the contributions of the need-standardizing variables from total 
inequality (Van Doorslaer et al. 2004). An advantage is that the analyst 
can avoid imposing judgements about which factors should be counted 
as need and therefore justifiably giving rise to variation in utilization. 
The full decomposition results can be presented and the user can choose 
which factors to standardize.
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4 Conclusion

This review has served to illustrate that, in moving attention from high- 
to low-income countries, some of the standard measurement meth-
odology that has been proposed and used to measure income-related 
inequality in health payments, medical care use and health status 
cannot straightforwardly be applied in low-income countries with low 
health insurance coverage. Some of the reasons for this are conceptual 
and relate to different equity priorities concerning the finance and 
provision of health care in such countries. Others derive from measure-
ment problems.

With respect to finance, it is obvious that, in systems with small rev-
enue shares deriving from pre-payments, questions of income redistribu-
tion or deviations from proportionality are secondary to questions of 
income protection. This is why measures of the incidence and intensity 
of catastrophic out-of-pocket payments and their impoverishing effect 
are required to assess the equity performance of health financing systems. 
Measures of progressivity and redistributive effect may even be mislead-
ing if used to examine the distribution of payments that are mainly 
driven by the benefit principle rather than the ability-to-pay principle. 
In low-income countries, the rich clearly pay more, even proportionally 
more, but mainly for receipt of their own care. Unlike in universal cov-
erage systems, which tend to require payments according to ability to 
pay and receipt according to need, in low-coverage countries, payments 
and receipt of care are still very much linked and it can be misleading 
to analyse them separately. The measures of catastrophic payments and 
impoverishment that have been proposed and used to date are rather ad 
hoc and certainly do not have the sort of conceptual underpinnings that 
have been developed for progressivity measures. Further consideration 
should be given to the development of a conceptual basis for catastrophic 
health payments from which a measure can be derived.

With respect to equity in access to and use of medical care, again 
a straightforward application of approaches based on the need princi-
ple, which requires those in equal need to be treated equally, runs into 
two problems. One is, as above, that a lot of care is simply allocated on 
the basis of market principles – you get what you pay for – and there-
fore the standard approach of using the average need–use relationship 
as the norm breaks down. Second, self-reported health measures appear 
much less reliable in low-income/low-education settings (see Rojas, 
Chapter 7 in this volume, for further discussion), and are therefore less 
appropriate for need standardization procedures. Given these problems, 



40 Health Inequality and Development

analysis is confined to examination of the distribution of health care 
with no standardization for need. Conclusions about equity can still 
possibly be drawn if there is prior knowledge of the distribution of need. 
Examination of the distribution of public health care is of additional 
interest since it reveals whether public spending dollars predominantly 
benefit the rich or the poor. This is integral to evaluation of the effective-
ness of government anti-poverty policies. The Asian study shows that 
public spending on health care – despite being inequality-reducing – 
does not predominantly reach the poor in most low-income countries. 
It was found to be most pro-poor in Malaysia, Thailand and Sri Lanka, 
three countries that seem to have achieved better-targeted public care 
subsidies as a result of a combination of (near) universal public provision 
with limited user charges on the poor, geographically dispersed health 
services and facilities, a private sector offering an attractive  alternative, 
and incomes that make demand for this alternative effective.

With respect to inequalities in health itself, most studies hitherto 
have concentrated on objective measures such as adult or child sur-
vival or nutrition (see, for example, Aturupane et al., Chapter 4, and 
Mutunga, Chapter 5, both in this volume) because of presumed meas-
urement biases in self-reported measures of health. This has generated 
a large and useful literature, ranging from descriptive to explanatory to 
evaluative, and such measures are clearly more appropriate the lower 
the level of development. With rising levels of development, however, 
other aspects of health than nutrition and survival will gain impor-
tance and require measurement. Reports of weak, missing or even the 
‘wrong’ gradients in self-reported measures of health and illness have 
generated scepticism concerning their usefulness and worries about 
strong and systematic reporting biases. The use of case vignettes has 
been suggested, both as a tool to test for reporting tendencies but also 
as a potential remedy to correct its biases. The evidence to date is still 
thin on the extent to which vignette-based modelling techniques will 
be able meet these promises.

Although most of the evidence reviewed in this chapter concerns 
inequality measurement and explanation, it is obvious that there is an 
even more urgent need to complement this with evaluative evidence 
that is capable of demonstrating not only how inequality compares 
across time and place, or can be decomposed into (partial) associa-
tions with other inequalities, but also how it can be impacted upon 
by policy interventions. This calls for well-controlled, possibly even 
experimental designs, which may give us harder evidence on the causes 
and consequences of health inequalities, but may come at the price of 
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lower generalizability. Advancing health equity will require accumulat-
ing evidence from a multitude of micro studies on what interventions 
in which settings are effective in changing the distributions of health 
payments, health care and health.
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Notes

1. ‘Equity in Asia-Pacific Health Systems’, available at: www.equitap.org.
2. Van Doorslaer et al. (2007) should be consulted for a further discussion of the 

limitations associated with studies of catastrophic payments.
3. A National Academy of Sciences Panel made this recommendation as the 

appropriate approach to measuring poverty in the USA (Cirto and Michael 
1995). Alternative estimates of US poverty based on the approach are avail-
able (Short et al. 1999; Short and Garner 2002).

4. See Wagstaff et al. (2003) for equations.
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1 Introduction

Increasing disparity in life expectancy among countries has been widely 
documented and discussed. The depressing and disturbing story is 
well-known but worth reiterating briefly. Global life expectancy, as was 
noted in Chapter 1, has improved continually from 48 years in the early 
1950s to 68 years in the early 2000s (WHO 1996; UNDP 2007). The star 
regional performer has been Asia, which has achieved an increase in life 
expectancy from 41.1 to 67 years over the same period (Dorling et al. 
2006). Life expectancy in many countries now exceeds 80 years. The 
highest achievers are Japan and Hong Kong, in which life expectancy 
was 82.3 and 81.9 years, respectively (UNDP 2007). The experience for 
many other countries has been radically different. Life expectancy in 
sub-Saharan Africa increased steadily from 38.2 years in the early 1950s 
to 50.1 years in the early 2000s. It fell to 48.8 years by the early 2000s, 
some 33 years less than in OECD countries, owing mainly to the HIV/
AIDS pandemic experienced in the region (Dorling et al. 2006). Four 
sub-Saharan African countries in the early 2000s recorded life expectan-
cies that were less than 42.4 years, which was the regional achievement 
some 40 years earlier (UNDP 2007). Life expectancy had fallen by the 
mid-2000s to 39.2 years in Lesotho, more than 43 years less than in 
Japan during the same period (UNDP 2007). Sub-Saharan Africa is not 
alone in experiencing declines. Life expectancy in a number of former 
Soviet, Eastern European countries fell during the 1990s. Between the 
early 1970s and early 2000s it fell from 71.5 to 68.4, 69 to 64.8 and 70.1 
to 67.6 years in Belarus, Russia and Ukraine, respectively.

These divergent trends and the global disparities they imply have not 
been ignored by the researchers. There is, in fact, a huge literature on 
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them. Recent studies of global disparity in life expectancy include, but 
are by no means limited to, Goesling and Firebaugh (2004), Dorling et al. 
(2006), Ram (2006) and McGillivray et al. (2009). All report increases 
in life expectancy disparity among countries. Goesling and Firebaugh 
and Ram, based on the application of various population-weighted 
inequality measures to samples of 169 and 163 countries, respectively, 
report increased inequality from the early to mid-1990s. McGillivray 
et al. report non-population-weighted Gini coefficients for a sample of 
93 countries for five-year intervals covering 1962 to 2002. A selection of 
the McGillivray et al. results are shown in Table 3.1. These results show 
declines in inequality to 1987, and increases from 1992. The increase in 
inequality was attributed in the latter to declining life expectancy among 
countries with the lowest achievement in this variable.1 Sub-Saharan 
African (SSA) countries dominate this country group. Dorling et al. also 
report an increase in inequality in life expectancy, but provide estimates 
of the extent to which AIDS has contributed to this outcome. Noting 
that six years of difference in life expectancy between the United States 
and SSA during the 2000s is due to AIDS in the former, Dorling et al. 
point out that in the absence of this disease inequality in life expectancy 
would have continued in the 2000s the slight downward trend of earlier 
periods.

This chapter also looks at global disparities in life expectancy. It 
looks specifically at the period from the early 1990s, during which 
life expectancy inequality is considered to have increased, employing 
a time invariant sample of 169 countries. It continues the focus of 
Chapter 2 by looking at inequality, thus providing a broad contextual 

Table 3.1: Inequality in life expectancy among countries

Year Gini coefficient Mean life expectancy

Bottom quintile Second bottom 
quintile

1962 0.126 38 42
1967 0.117 40 44
1972 0.108 42 46
1977 0.101 43 48
1982 0.096 46 51
1987 0.094 46 52
1992 0.101 42 51
1997 0.109 42 49
2002 0.117 40 47

Source: McGillivray et al. (2009).
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background for the chapters that follow in this volume. The main dif-
ference between this and the preceding chapter is that it looks at inter-
country as opposed to within-country inequality. Aside from providing 
further background for subsequent chapters, the chapter makes two 
contributions to the literature on disparities among countries in human 
longevity. The first relates to robustness of measurement and the second 
to comparative perspectives.

It is well-known that inequality measures are subjective and have 
different properties, as Atkinson (1970), Sen (1973) and others observe. 
Bourguignon and Morrisson (2002) actually show that different meas-
ures can yield different results. Some are more sensitive to changes in 
the variable in question at the upper end of its range, while others are 
more sensitive to changes either at the middle or bottom of this range 
(Champemowne 1974; Fields 2001). Each of the studies just cited is con-
cerned with income inequality, but it is clear that the same fundamental 
point applies to inequality in other spaces, including life expectancy. 
The literature on life expectancy inequality appears not to be sufficiently 
cognizant of it. This chapter reports, therefore, values of six inequal-
ity measures. Applying a range of inequality measures is interesting 
in its own right, but also provides information on whether the results 
obtained are robust with respect to the choice of any one measure over 
another. In particular, the chapter in a single study will be able to assess 
whether the widely reported abovementioned increases in inequality are 
robust with respect to the choice of inequality measure. It also applies 
population-weighted and non-population-weighted (for convenience, 
hereinafter referred to as ‘unweighted’) inequality measures. Whether 
one should rely on the former or the latter is a vexed question in the 
various inequality literatures. Studies of life expectancy disparities tend 
to report values of one but not the other class of measures. Referring 
to the above-cited studies, Goesling and Firebaugh (2004) and Ram 
(2006) report only population-weighted measures while McGillivray 
et al. (2009) and, it seems, Dorling et al. (2006) report only unweighted 
measures. This chapter reports both classes of measures, thus ascertain-
ing in the context of life expectancy disparity whether the choice of one 
is robust with respect to the other.

Life expectancy is a key indicator of health, and health is a key well-
being dimension. It has already been noted in Chapter 1 above that many 
perceive health as the most important dimension due to its intrinsic and 
in particular instrumental value. Yet it is not the only dimension, and 
as such one should also pay attention to inequalities in other wellbeing 
dimensions. This is not at all to say that an increase in health  inequality 
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is in some way compensated for by decreased inequality in another 
dimension. It is difficult to envisage any situation in which increased 
inequality in health can be tolerated. Comparing inequalities among 
wellbeing dimensions might reveal information that guides further 
investigation and policy interventions. This would be the case particu-
larly if there is steady or declining inequality in some dimensions and 
increasing inequality in others. If, say, inequality in health is increasing 
and inequality in other dimensions is decreasing, then this would appear 
to provide a strong case for better understanding why the former is 
occurring and for allocating resources to address it. This need not neces-
sarily mean allocating resources directly to health, of course. For these 
reasons this chapter also looks at inequality in indicators of health and 
the material standard of living.

The chapter consists of five more sections. Section 2 discusses inequal-
ity concepts, seeking to provide conceptual clarity for the empirical 
analysis that follows. Section 3 presents and defines both the population-
weighted and unweighted representations of the six inequality measures 
used to examine life expectancy inequality, alongside that in education 
and the material standard of living. Section 4 describes the data used. 
Section 5 reports the results obtained from the application of the inequal-
ity measures to these data. Section 6 concludes.

2 Basic inequality concepts

It is important to be very clear regarding the inequality type or concept 
addressed in any study of this topic. Health research has differentiated 
between two types of health inequality. The first is disparity in mean 
health status across population subgroups. These subgroups can be 
defined in terms of age, sex, race or social class (Goesling and Firebaugh 
2004). Stewart (2002) describes this as horizontal inequality. The second 
type of inequality examined in health research is the uneven distribution 
of health across all units in a population, independent of the population 
subgroup (Goesling and Firebaugh 2004). This can be in the context 
of within countries, as in the previous chapter, or among or between 
 countries. This is also known as a vertical inequality (Stewart 2002). 
Wolfson and Rowe (2001) label this as a univariate approach to inequality 
as it does not condition health on other variables such as income, as is 
the case in a number of studies.

Further clarity is necessary, however, as there are different types of 
vertical inequality. Milanovic (2005) distinguishes between three global 
income inequality concepts: (i) inequality between countries in terms of 
GDP per capita; (ii) inequality between countries in terms of GDP per 
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capita weighted by population size; and (iii) inequality among world citi-
zens, irrespective of the country in which they live. Milanovic’s concepts 
can also be applied to indicators other than GDP per capita, including 
those relating to health.

Following the comments provided at its outset, this chapter looks at 
vertical inequality in life expectancy. It also follows from these com-
ments that it is not concerned with concept (iii) vertical inequality. This 
leaves concepts (i) and (ii) inequality. Firebaugh (1999) and others argue 
that a nation’s contribution to global inequality should be relative to 
its population size. That is, large countries like China and India, with 
populations of more than one billion, should have a greater impact on 
an inequality measure than tiny countries such as St Lucia and Samoa, 
with populations of fewer than 200,000. While this argument might 
seem compelling, there is still no consensus in the literature that might 
guide whether one bases inequality comparisons on either concept (i) or 
(ii) inequalities. This chapter, consequently, reports levels of both of these 
inequality types.

3 Inequality measures

As mentioned at the outset of this chapter, it has become commonplace 
in studies of inequality to report results from the application of a range of 
inequality measures given that all of these measures are subjective and 
have different properties and can, therefore, yield different results. The 
measures used in this chapter are the Gini coefficient (G), two from 
the Theil Entropy class of measures (T and I ), the Wolfson exponential 
measure (W), the squared coefficient of variation (CV ) and the variance 
of logarithms measure (VL). Each of these measures has been widely 
used in inequality research and satisfies various desirable properties 
(Bourguignon 1979).2 Both population-weighted and non-population 
(unweighted) versions of these measures are used, which measure con-
cept (ii) and (i) inequality, respectively.

The population-weighted versions of the G, T, I, W, CV and VL 
measures may be respectively written as follows, for the chosen health 
measure h:
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and the superscript w denotes population weighted, pi is the ratio of 
the population of country i to total population among n countries, hi 
is the chosen health indicator for country i, sh,i is country i’s share of 
the world value of h, qh,i is the proportion of population in countries 
that has lower health achievement in h than country i, Qh,i is the pro-
portion of population in countries that has higher health achievement 
in h than country i (so that pi � qi � Qi � 1) and E is the mean value 
operator.

The non-population-weighted (unweighted) versions of the above 
measures are respectively written as follows:

G
n

h
i

n

T
n

h h

h
i

hi

n

h
i

h

= −
+⎛

⎝
⎜⎜⎜

⎞
⎠
⎟⎟⎟

=
⎛

⎝

⎜⎜⎜⎜⎜

⎞

⎠

⎟⎟⎟⎟⎟

=
∑2 1

2

1

2
1 ν

ν

,

ln ii

hi

n

h
h

ii

n

h

I
n h

W
n

ν

ν

⎛

⎝

⎜⎜⎜⎜⎜

⎞

⎠

⎟⎟⎟⎟⎟

=
⎛

⎝
⎜⎜⎜⎜

⎞

⎠
⎟⎟⎟⎟

=

=

=

∑

∑

,

ln ,

1

1

1

1
ee

h

i

n i

h

−⎛

⎝

⎜⎜⎜⎜⎜⎜

⎞

⎠

⎟⎟⎟⎟⎟⎟

=
∑ ν

1

,



Global Inequality in Health: Disparities in Human Longevity 51

CV
n

h

VL
n

h
E

h

h
i

hi

n

r
i

n
i

h

i

= −
⎛

⎝

⎜⎜⎜⎜⎜

⎞

⎠

⎟⎟⎟⎟⎟

= −

=

=

∑

∑

1
1

1

2

1

1

ν

ν

and

ln ln
ννh

⎡

⎣

⎢
⎢
⎢

⎤

⎦

⎥
⎥
⎥

⎛

⎝

⎜⎜⎜⎜⎜

⎞

⎠

⎟⎟⎟⎟⎟⎟

2

where �h,r is the arithmetic mean of hr,i among n countries and all 
other variables are as above. The formulae for the above measures are 
taken from or derived from Ram (1980, 1992); Wolfson (1986, 1994); 
Firebaugh (1999); Fields (2001) and Lambert (2001).

Two comments on the weighted mean, �r, of the ordering principle, in 
this case hi, are warranted. McGillivray and Markova (2010) have already 
pointed to the issues that follow, but they are worthy of reiteration in 
the context of health disparities. First, a number of wide studies of con-
cept (ii) global income and health inequality (Firebaugh 1999; Goesling 
and Firebaugh 2004; Dowrick and Akmal 2005) have also used the Gini 
coefficient, along with a number of other inequality measures. The for-
mula for the weighted Gini was the same as that written above, with 
one important apparent difference in addition to the ordering principle 
being income per capita. That difference was that the variable used in 
those studies to normalize the equivalent of hi above in those studies 
(national income per capita or life expectancy) was a simple arithmetic 
mean, rather than a weighted mean as outlined above. Using the former 
makes little sense. Second, in previous studies of inequality in human 
development (Ram 1992; Pillarisetti 1997; McGillivray and Pillarisetti 
2004) the ordering principle is not the equivalent of hi but hi multiplied 
by i’s population size. These studies follow the approach typically used 
in studies of the distribution of incomes by household within countries, 
which use total family income rather than average family income. This 
approach seems questionable, both in the contexts of inter-country 
human development and health disparities, and is not followed in this 
chapter.

4 Data

All data used in this chapter are obtained from the UNDP Human 
Development Report. Life expectancy data for a sample of 169 countries 
for each of the years 1992 to 1995 and 1997 to 2004 were taken from 
the 1995 to 2006 Reports (UNDP, 1995–2006). Countries were selected 
on the basis of life expectancy data for them being available for each of 
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these years. It follows that the sample of 169 countries was the largest 
that could be constructed. These countries are listed in Appendix A to 
this chapter. Data for 1996 could not be used as they were not published 
in any Report.

As mentioned, this chapter also looks at disparities in other wellbeing 
indicators. Data on three such indicators for the same sample of coun-
tries and years were also obtained from UNDP (1995–2006). The three 
indicators are the adult literacy rate, the combined gross enrolment ratio 
for primary, secondary and tertiary schools and purchasing power parity 
(PPP) GDP per capita. The logarithm of PPP GDP per capita was taken, 
on the widely accepted grounds that there are diminishing returns to the 
conversion of income into wellbeing. Inequality in (non-logarithmic) 
PPP GDP per capita is also reported (Anand and Sen 2000; McGillivray 
2005). The labelling below refers to these four variables as the rth indica-
tors, where r � 1, 2, 3 or 4 and thus to Gw

r, Tw
r and so on.

5 Results

Results obtained from applying the six population-weighted inequality 
measures to life expectancy are shown in Table 3.2. In all cases increases 
in inequality are shown over the 13-year period in question. While the 
Gini coefficient and variance of logarithms measure decline in 1995, in 
all cases continual increases in inequality are shown for all years until 
towards the end of this period. The Gini, Wolfson and coefficient of var-
iation measures all peak in 2003 and stabilize thereafter. The variance of 
logarithms and Theil I measures reach their maximum values in 2002 
and stabilize thereafter, whereas the Theil T does likewise from 2001.

Table 3.3 shows results from the application of the unweighted meas-
ures to life expectancy data. An overall pattern of increasing inequality 
is shown, although there is a key difference to the results obtained from 
the population-weighted measures. All unweighted measures reach 
their maximum values in either 2001 or 2002, but unlike their weighted 
versions do not stabilize thereafter. In all cases except the Wolfson 
measure they actually fall. It will be particularly important to monitor 
non-population-weighted, or Milanovic concept (i), inequality over the 
coming years to confirm or otherwise whether this trend continues.

Global inequality over the period 1992 to 2004 for the four non-
health variables is shown in Tables 3.4 to 3.7. These results from the 
application of all inequality measures, both weighted and un-weighted, 
are striking in comparison to those for life expectancy. Milanovic 
concepts (i) and (ii) inequality decreases for adult literacy and school 
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enrolment remains stable for the logarithm of PPP GDP per capita. 
This is the case for all six inequality measures. For adult literacy the 
 population-weighted Gini, for example, falls from 0.153 in 1992 to 
0.112 in 2004, while its population unweighted counterpart falls from 
0.168 to 0.127 over the same period. The population weighted Gini for 
school enrolment falls from 0.137 in 1992 to 0.118 in 2004, while over 
the same period its population unweighted counterpart falls from 0.169 
to 0.147. The weighted Gini for the logarithm of PPP GDP per capita falls 
from 0.065 in 1992 to 0.063 in 2004, while unweighted Gini (to p.58) 

Table 3.2: Population-weighted inequality in life expectancy, 1992–2004

Year Gw
h Tw

h Iw
h Ww

h CVw
h VLw

h

1992 0.064 0.007 0.007 0.370 0.013 0.015
1993 0.064 0.007 0.007 0.370 0.013 0.015
1994 0.065 0.007 0.008 0.371 0.014 0.017
1995 0.064 0.007 0.007 0.370 0.014 0.016
1997 0.065 0.008 0.008 0.371 0.014 0.018
1998 0.065 0.008 0.008 0.371 0.014 0.018
1999 0.068 0.008 0.009 0.371 0.015 0.019
2000 0.068 0.008 0.009 0.371 0.015 0.019
2001 0.072 0.010 0.010 0.371 0.018 0.024
2002 0.072 0.010 0.011 0.371 0.018 0.025
2003 0.074 0.010 0.011 0.372 0.019 0.025
2004 0.074 0.010 0.011 0.372 0.019 0.026

Source: Author’s calculations.

Table 3.3: Unweighted inequality in life expectancy, 1992–2004

Year Gh Th Ih Wh CVh VLh

1992 0.086 0.013 0.013 0.372 0.024 0.028
1993 0.086 0.012 0.007 0.372 0.024 0.028
1994 0.093 0.015 0.008 0.373 0.029 0.037
1995 0.091 0.014 0.007 0.373 0.027 0.033
1997 0.092 0.015 0.016 0.373 0.028 0.034
1998 0.092 0.015 0.016 0.373 0.028 0.034
1999 0.097 0.016 0.018 0.374 0.031 0.038
2000 0.098 0.008 0.018 0.374 0.031 0.038
2001 0.104 0.020 0.022 0.375 0.036 0.047
2002 0.105 0.020 0.023 0.375 0.038 0.050
2003 0.103 0.019 0.021 0.375 0.035 0.046
2004 0.104 0.019 0.021 0.375 0.036 0.047

Source: Author’s calculations.
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(from p.53) rises from 0.074 to 0.077 over the same period. The most 
appropriate conclusion to draw, given the tiny magnitude of these 
changes, is that inequality in this variable remained relatively stable 
over the period under  consideration. Concept (ii) inequality for (non-
logarithmic) PPP GDP per capita decreases, while concept (i) inequality 
in it increases. Recalling that for our current purposes, this variable, 
unlike the others examined in this chapter, is not interpreted as a meas-
ure of wellbeing, the only point that needs to be made regarding this 
finding is that population weighting does actually matter.

So, to briefly recap, this chapter’s finding is that while life expect-
ancy inequality has increased over the period in question, inequality 
in measures of achievement in other wellbeing dimensions has either 
decreased or remained the same. This finding is further highlighted 
in Figures 3.1 and 3.2, which show, respectively, the weighted and 
unweighted Gini coefficients for life expectancy, adult literacy and the 
logarithm of PPP GDP per capita. There is no need to chart the other 
inequality measures, as it follows from the results shown in Tables 3.2 
to 3.7 they are robust with respect to the chosen measure, albeit among 
those used in this chapter.

Two main observations are emphasized by Figures 3.1 and 3.2, both 
for concept (i) (population-weighted) and concept (ii) (unweighted) 
inequality. The first is that while life expectancy inequality is slightly 
higher than that of an indicator of material wellbeing, the logarithm 
of PPP GDP per capita, it is lower than that in literacy and schooling. 
The second is that if trends over the period 1992 to 2004 continue, life 
expectancy inequality will in the not-so-distant future surpass that in 
literacy or schooling. This adds to the case for addressing inequality in 
life expectancy.

As mentioned at the outset of this chapter, the literature has linked 
increasing life expectancy to declines in the level of this variable among 
countries in its lower ranges. It is instructive to consider this issue in the 
context of the time period and sample of countries used in this chap-
ter. Accordingly, Figure 3.3 shows the mean life expectancy for various 
countries groups drawn from this sample. Specifically, it shows means 
for all countries in the sample of 169 countries, the bottom two quin-
tiles (nine and ten), all countries in quintiles one to nine and all coun-
tries in quintiles one to eight. The decline in the mean life expectancy 
of the bottom quintiles relative to that of all countries and those in 
higher quintiles is clear from Figure 3.3. In all years under consid-
eration, all countries in the bottom quintile and no fewer than 13 in 
second bottom quintile (and only one from 2001 onward, Haiti) are in 
sub-Saharan Africa.
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6 Conclusion

This chapter has contributed to the literature on global inequality in 
health by empirically examining inter-country disparities in human 
longevity. It applied a number of inequality measures, including the 
Gini coefficient, two from Theil entropy class, both population- and 
non-population weighted, to life expectancy data for a sample of 169 
countries for the years 1992 to 2004. The chapter also examines, for 
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comparative purposes, disparities in education and income per capita 
for the same sample of countries and time period. It reports increased 
inequality in health since 1992, and either declining or largely stable 
inequality in education and income variables. While inequality in the 
education variables in question, adult literacy and gross school enrol-
ment, is higher than that in life expectancy, if recent trends are main-
tained into the future, this will no longer be the case.

The chapter also finds that the increase in life expectancy inequality 
is primarily driven by the widely reported and discussed declines in life 
expectancy among countries in the lower ranges of this variable. This, 
of course, is not a new finding, but it does reinforce the view that if the 
decrease in life expectancy is to be combated it requires interventions 
that countries with low life expectancies. In large part this involved 
continuing to tackle HIV/AIDS, but also other conditions that cause 
people to have not only shorter life expectancies but poor health in 
general. To these extents the contents of the chapters that follow in this 
volume should be read with great interest.

Appendix A: sample of countries
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Argentina Grenada Paraguay
Armenia Guatemala Peru
Australia Guinea Philippines
Austria Guinea-Bissau Poland
Azerbaijan Guyana Portugal
Bahamas Haiti Qatar
Bahrain Honduras Romania
Bangladesh Hong Kong, China (SAR) Russian Federation
Barbados Hungary Rwanda
Belarus Iceland Saint Kitts and Nevis
Belgium India St Lucia
Belize Indonesia Saint Vincent and the Grenadines
Benin Iran, Islamic Rep. of Samoa (Western)
Bhutan Ireland Sao Tome and Principe
Bolivia Israel Saudi Arabia
Botswana Italy Senegal
Brazil Jamaica Seychelles
Brunei Darussalam Japan Sierra Leone
Bulgaria Jordan Singapore
Burkina Faso Kazakhstan Slovakia
Burundi Kenya Solomon Islands
Cambodia Korea, Rep. of South Africa
Cameroon Kuwait Spain
Canada Kyrgyzstan Sri Lanka
Cape Verde Lao People’s Dem. Rep. Sudan
Central African Republic Latvia Suriname
Chad Lebanon Swaziland
Chile Lesotho Sweden
China Libyan Arab Jamahiriya Switzerland
Colombia Lithuania Syrian Arab Republic
Comoros Luxembourg Tajikistan
Congo Madagascar Tanzania, U. Rep. of
Congo, Dem. Rep. of Malawi Thailand
Costa Rica Malaysia Togo
Côte d’Ivoire Maldives Trinidad and Tobago
Cuba Mali Tunisia
Cyprus Malta Turkey
Czech Republic Mauritania Turkmenistan
Denmark Mauritius Uganda
Djibouti Mexico Ukraine
Dominica Moldova, Rep. of United Arab Emirates
Dominican Republic Mongolia United Kingdom
Ecuador Morocco United States
Egypt Mozambique Uruguay
El Salvador Myanmar Uzbekistan
Equatorial Guinea Namibia Vanuatu
Estonia Nepal Venezuela
Ethiopia Netherlands Viet Nam
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Notes

1. Table 3.1 shows the declines from 1992 in life expectancy of the bottom on 
second bottom quintiles of the sample of countries used by McGillivray et al. 
(2009). The mean life expectancies of all other quintiles recorded increases in 
life expectancy from 1992.

2. Note, however, that as Foster and Ok (1999) point out, the variance of loga-
rithms measure under certain circumstances violates the transfer principle. 
At the upper end of the distribution of the variable in question, a transfer 
from a relatively rich person to a relatively poor one may increase the numer-
ical value of this measure. One should express, therefore, some caution over 
results obtained from this measure.
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4
Determinants of Child Weight and 
Height in Sri Lanka: A Quantile 
Regression Approach
Harsha Aturupane, Anil B. Deolalikar and 
Dileni Gunewardena

1 Introduction

As highlighted in the introductory chapter of the volume, reducing 
child malnutrition is a key goal of most developing countries. A number 
of studies have documented the wide range of adverse economic and 
social consequences of child malnutrition. For instance, malnutrition 
during infancy and childhood substantially raises vulnerability to infec-
tion and disease, and increases the risk of premature death. It is also 
believed to impair cognitive achievement, labour productivity during 
adulthood, and lifetime earnings.1 Thus, combatting child malnutrition 
is of central importance to the economic development and the overall 
economic and social welfare of countries.

To combat child malnutrition with the right set of interventions, 
 policymakers need to have a better understanding of its economic, 
social, and policy determinants. While there have been several studies 
that have analysed the socioeconomic correlates of child nutrition,2 they 
suffer from two major shortcomings. First, they do not focus enough on 
indirect policy interventions, such as improved infrastructure, that could 
have as large effects on child nutrition as direct nutritional interventions 
(such as food supplementation schemes). Second, and more importantly, 
previous studies have almost exclusively concerned  themselves with esti-
mating the mean effect on child nutrition of variables such as a child’s 
sex, the schooling of its mother and household income. Such estimates 
miss a point that is crucial for policymakers, namely, that socioeconomic 
background variables and policy interventions may affect child nutrition 
differently at different points of the conditional nutritional  distribution. 
For example, whereas some interventions may not matter for child 
nutrition ‘on average’, they may matter a great deal for children at the 
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bottom of the conditional nutritional distribution (that is, children at 
the highest risk of malnutrition).3

This chapter attempts to address these shortcomings of the existing 
literature. Using data from Sri Lanka, we estimate quantile regressions to 
analyse the socioeconomic and policy determinants of child nutrition 
at different points of the conditional distribution of child nutrition. 
This allows us to address not only the question ‘can policy influence 
child nutrition?’ but, more importantly, the question ‘for whom do 
policy interventions matter the most?’. To our knowledge, no previous 
study has addressed the latter question.

2 Child malnutrition in Sri Lanka

Child malnutrition in Sri Lanka is very high. Nearly one in three 
children aged 3–59 months is underweight, and about one in seven 
children in this age group suffers chronic or acute malnutrition. An 
international comparison of child malnutrition rates relative to per 
capita income, based on cross-sectional data for 2002 on 113 low- and 
middle-income countries (UNDP 2002) shows that Sri Lanka has a sig-
nificantly higher child underweight rate than would be expected on 
the basis of its per capita GDP (Figure 4.1). This is in sharp contrast 
to Sri Lanka’s celebrated performance on other social indicators, such 
as primary education enrolment, adult literacy, infant mortality and 
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countries
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life expectancy, where the country performs well above the levels that 
would normally be expected at its level of per capita income. Indeed, 
Figure 4.2 indicates that Sri Lanka has a child underweight rate that 
may be three times as high as what would be expected of a country 
with its level of infant mortality. There is thus a big disconnect between 
Sri Lanka’s performance on child health and its performance on child 
malnutrition. This incongruence is difficult to understand as most 
 factors that are associated with low rates of infant and child mortality 
(for example, delivery and utilization of high-quality health services, 
high female literacy, and good hygiene and health practices) typically 
also influence child malnutrition rates.4

3 Data

The data for this chapter are drawn from the 2000 round of the 
Demographic and Health Survey (DHS). The DHS 2000 is the sixth 
in a series of surveys conducted by Sri Lanka’s Department of Census 
and Statistics since 1975 to collect data on fertility, family planning 
and other reproductive health information (DCS 2000). The survey 
is based on a multi-stage stratified sample of nearly 8,000 households 
(and 6,385 women in childbearing years), and provides anthropometric 
data for 2,576 children under 5 years of age, as well as information on 
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the health of children and mothers, schooling and work (occupation) 
of both parents, and hygiene, feeding and contraception practices. In 
addition, the survey includes questions on housing conditions, access 
to safe drinking water, and sanitation. One shortcoming of all DHS 
surveys is that they do not contain information on household income 
or expenditure; however, detailed data are available on asset ownership 
and characteristics of dwellings, which are used to construct a measure 
of living standards in this chapter.5

4 Child malnutrition patterns

The DHS data indicate that about 29 per cent of children 3–59 months 
are moderately or severely underweight (Table 4.1).6 A smaller, but still 
unacceptably high, proportion (14 per cent) of children in this age 
group suffer from stunting and wasting. These findings imply that chil-
dren suffer from short-term acute food deficits, reflected in low weight 
for age, as well as longer-term chronic undernutrition, manifested in 
high rates of stunting.7

Malnutrition for a large proportion (about a fifth) of children begins 
after the sixth month of life (Table 4.2). Reasons for this include low 
birth weights, inadequate breastfeeding, poor weaning practices and 
insufficient consumption of nutritious food. The risk of malnutrition 
increases sharply in the second year of life (beginning at age 12 months), 
when most children stop breastfeeding and begin relying almost exclu-
sively on solid foods. The insufficiency and inadequacy of weaning diets 
in Sri Lanka increases the risk of malnutrition among infants.

Rates of moderate child malnutrition are fairly similar across boys 
and girls (Table 4.2). However, severe malnutrition shows significant 
gender differences, with girls having a 40 per cent and 70 per cent 
greater likelihood of being severely stunted and underweight, respec-
tively, than boys (Table 4.2). Of course, rates of severe malnutrition are 

Table 4.1: Malnutrition rates of children aged 3–59 months, 2000 (%)

Indicator Underweight 
(weight-for-age)

Stunting 
(height-for-age)

Moderate or severe 29 (1.03) 14 (0.76)
Severe 5 (0.46) 3 (0.37)

Notes: The malnutrition rates reported here cover seven of the eight provinces, excluding the 
conflict-affected North-Eastern Province, where the DHS could not be conducted in 2000. 
Standard errors in parentheses.
Source: Calculations from DCS (2000).
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significantly lower than those of moderate malnutrition among both 
boys and girls.

There is a very clear pattern of child malnutrition rates increasing 
with the birth order of children (Table 4.3). For sixth- and higher-order 
children, the risk of malnutrition is nearly two times as large as that for 
first-born children. In the case of stunting, gender appears to interact 
with birth order, such that higher-order girls have a significantly greater 
likelihood of being stunted than higher-order boys.

5 Model

The focus of this chapter is on the reduced-form demand relations 
for child weight and height as dependent on income and other child, 
household and community characteristics. Such relations are consistent 
with constrained maximization of a unified preference function or with 
the bargaining framework emphasized by Folbre (1984a, 1984b, 1986), 
Manser and Brown (1980), and McElroy and Horney (1981). In either 
case, household preferences are defined over levels of and changes in 
various child anthropometric indicators, and the constraints typically 
include a budget or income constraint and biological child growth pro-
duction functions that characterize the ‘production’ of weight or height 
in anthropometric indicators from food consumption, unobserved 
endowments of a child, the state of health technology (embodied in, 
say, the education of the health care provider at home – typically, the 
mother), and various environmental influences (such as the availability 
of clean drinking water).

The household maximization process results in a system of reduced-
form demand equations for weight and height as well as derived 
demand equations for food consumption. These reduced-form equa-
tions have as arguments food and other prices, household income, child 
 characteristics, and relevant family- and location-specific environmen-
tal variables.

The previous literature has typically estimated these reduced-form 
equations for the average child (that is, at the conditional mean levels 
of child weight or height). However, since the objective of policy is to 
improve the nutritional status of malnourished children, it may be more 
meaningful to investigate the effect of income and other interventions 
on child anthropometry at the lowest quantiles of the child weight or 
height distribution. In this chapter, we estimate the reduced-form child 
anthropometry equations at different points of the dependent vari-
able’s conditional distribution, using the quantile regression  technique. 
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The quantile regression technique was initially developed as a ‘robust’ 
regression technique that would allow for estimation where the typical 
assumption of normality of the error term might not be strictly satisfied 
(Koenker and Bassett 1978). More recently, it has been used to under-
stand the relationship between the dependent and independent varia-
bles over the entire distribution of the dependent variable, not just at the 
conditional mean (Buchinsky 1994, 1995; Eide and Showalter 1998).

Our dependent variables are the z-scores of height and weight – that is, 
the number of standard deviations that a child is below (or above) the 
NCHS/WHO reference weight for his/her age and sex. A child is typ-
ically considered moderately malnourished (underweight or stunted) 
when his/her weight or height is more than two standard deviations 
below the NCHS/WHO reference. Severe malnutrition is said to occur 
when the relevant nutritional indicator is more than three standard 
deviations below the NCHS/WHO reference.

The independent variables include a number of child-level char-
acteristics, such as a child’s birth order, age (represented by dummy 
variables for six discrete age categories: 0–5, 6–11, 12–23, 24–35, 36–47 
and 48–59 months), and sex.8 In addition, the model includes several 
household-level variables, including log household expenditure per 
capita,9 mother’s and father’s schooling (represented by four discrete 
schooling categories), ethnicity (whether Sinhalese; Sri Lankan Tamil; 
Indian Tamil; or Moor, Malay, Burgher and other), access to piped water, 
and availability of a flush toilet. Another infrastructure variable – access 
to electricity – is captured at the provincial level by the number of elec-
tricity connections per capita in a province.

The model is estimated using the least-absolute value minimization 
technique described by Koenker and Bassett (1978). Because of the 
potential non-independence of the error term, the errors in the deciles 
may be heteroscedastic, and the quantile regression variances may be 
biased. Therefore, bootstrap estimates of the asymptotic variances of 
the quantile coefficients are calculated with 100 repetitions (see, for 
example, Efron 1979; Chamberlain 1994) and are used in the reported 
asymptotic t-ratios.

6 Results

The quantile regression estimates of child weight are reported in 
Table 4.4, while those for child height are reported in Table 4.5. For 
comparison purposes, we also report ordinary least squares (OLS) esti-
mates in both tables.10
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First, consider the weight results. The OLS estimates indicate strong 
age effects, with z-scores declining with age. While sex does not appear 
to significantly influence child weight, birth order does. Even after con-
trolling for age, higher birth-order children have lower weights than 
lower birth-order children. This is consistent with evidence from other 
countries that ‘first born’ children often have a nutritional advantage 
compared to children, particularly girls, born later (Lewis and Britton 
1998; Horton 1988).

Among the household-level variables, log expenditure per capita 
has a significant effect on weight, with a 1 per cent increase in per 
capita expenditure being associated with an increase of about 0.1 in the 
z-score. Both father’s and mother’s schooling have significant effects, 
but only at higher levels of schooling (typically completion of O or 
A levels or equivalent). The favourable association between maternal 
schooling and child malnutrition can be attributed to such factors as 
superior knowledge and practices concerning childcare, feeding prac-
tices, environmental health and household hygiene, all of which is 
consistent with prior literature. Access to piped water and electricity 
also has strong positive effects. Indian Tamils are at significantly higher 
risk of being undernourished relative to other groups.

The quantile regression results suggest important differences at dif-
ferent points in the conditional distribution of weight. At the lower 
end of the distribution, the coefficients on the sex variable are large, 
significant and negative; however, they are insignificant at the 0.75 and 
0.95  quantiles. Insofar as the dependent variable is already standardized 
for sex differences and age differences, the result is indicative of intra-
household gender discrimination (in the allocation of food) at the bot-
tom of the conditional distribution of weight but not at the top.

Another interesting finding is the significance of birth order in the 
middle of the conditional distribution (the 0.25, 0.50 and 0.75 quan-
tiles), but not at the very bottom (0.10) and the very top (0.90), of 
weight. It is unclear why this would be the case.

Yet another notable result is the complete absence of significant income 
(expenditure) effects on weight at all but the 0.90 quantile and above. The 
estimated coefficient on per capita expenditure is not only significant but 
also quite large at this point of the conditional weight distribution (0.19 
standard deviation for a 1 per cent increase in household expenditure per 
capita). This result, while rather surprising and counterintuitive, has an 
important policy implication, namely, that policy interventions that aim 
to increase household incomes (for  example, stronger economic growth 
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and the income support  component of the Samurdhi programme)11 
are unlikely to be effective in improving the weights of children at the 
lower end of the conditional weight  distribution. Such findings may, 
for example, indicate a stronger policy bias towards, direct food con-
sumption-based measures to ensure adequate nutrition intake among 
households and individuals, that is, programmes such as the Thriposha 
(triple  nutrient) programme – a pre-cooked cereal-based food designed 
to supplement energy, protein and micronutrients among nutritionally 
vulnerable women and children – or school feeding  programmes.12

The results with respect to parental schooling also suggest a similar 
story. Of the eight dummy variables included for father’s and mother’s 
schooling, only one has a significant coefficient at the 0.10 quantile. 
In contrast, four of the dummy variables have significant coefficients 
at the 0.90 quantile. Having a mother who has completed A level or an 
equivalent level of schooling is associated with no significant increase 
in the weight of a child at the 10th quantile and with increases of 0.27, 
0.35, 0.39 and 1.12 standard deviations at the 0.25, 0.50, 0.75, and 
0.90 quantiles, respectively. Thus, the ‘beneficial’ effect of maternal 
schooling on weight accrues disproportionately to children in the upper 
tail of the conditional weight distribution.13

The empirical results show access to electricity having significant 
effects on weight throughout the conditional weight distribution. 
However, as with expenditure per capita and parental schooling, elec-
tricity access has disproportionately larger nutritional effects at the 
upper than at the lower end of the conditional weight distribution. For 
instance, a one unit increase in the number of electricity connections 
per capita in a province is associated with an increase of 0.8 standard 
deviations in weight at the 0.10 quantile, 1.1 standard deviations at the 
0.50 quantile, and 2.4 standard deviations at the 0.90 quantile. Thus, 
the effect of electricity access on child weight is three times as large at 
the 0.90 as at the 0.10 quantile.

The results with respect to child height are broadly similar, with the 
major difference being that electricity access appears to have no signifi-
cant effect on child height at any quantile. On the other hand, access 
to a flush toilet has significant effects on height but not on weight. The 
effects of household expenditure per capita and parental schooling are 
generally less pronounced for height than for weight. The results also 
suggest that being Indian Tamil is more strongly negatively related with 
child height than with child weight at all points of the conditional 
weight distribution.
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7 Concluding remarks and policy implications

The chapter considers the important issue of child malnutrition, high-
lighting some of the key issues underpinning the reduction in child 
malnutrition. The chapter adopted a quantile regression approach, in 
exploring the effects of variables such as a child’s age, sex and birth 
order; household expenditure per capita; parental schooling; and infra-
structure on child weight and height at different points of the condi-
tional distributions of weight and height. We find that OLS estimates of 
the determinants of child weight and height, which in effect estimate 
the effects of intervention variables at the mean, can be misleading. 
For instance, the OLS estimates do not indicate the presence of intra-
household gender discrimination in the allocation of nutritional inputs; 
however, the quantile regressions show evidence of discrimination 
against girls at the lower end of the weight and height distribution. In 
other words, even though on average Sri Lankan girls are not nutrition-
ally disadvantaged relative to boys, among children at the highest risk 
of malnutrition girls are disadvantaged relative to boys. Policy interven-
tions to address child malnutrition need to be sensitive to this reality, 
and need especially to target girls at high risk of undernutrition.

Likewise, OLS estimates of the income effect on child weights and 
heights can also be misleading. While such estimates would lead one to 
believe that increases in income are associated with strong nutritional 
improvements, the quantile regressions indicate that this is gener-
ally true only at the upper end of the conditional weight and height 
 distributions (0.75 and 0.90 quantiles). Over much of the lower end of 
the distributions, household expenditure per capita is not a significant 
determinant of child weight or height. What this means is that income-
generating interventions, although very important for a number of 
other social outcomes, are unlikely to be effective in raising the nutri-
tional levels of those at the greatest risk of malnutrition.

Indeed, the quantile regressions show that most of the explanatory 
variables considered in this chapter tend to have larger and more sig-
nificant effects on child weight and height at the higher quantiles than 
at the lower quantiles. Thus, for example, parental education, electricity 
access and even availability of piped water have larger effects on child 
weight and height at the upper quantiles than at the lower quantiles. 
The implication for policy is that since these general interventions – 
parental schooling, infrastructure and income growth – are not as effec-
tive in raising the nutritional status of children in the lower tail of the 
conditional weight and height distributions, it may be important to 
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target direct nutritional interventions, such as food supplementation 
programmes (which we have not considered in this chapter owing to 
lack of data), to at-risk children.14

However, from a general perspective, it is worth noting that an inte-
grated package of maternal and child health services to address child 
malnutrition and promote child growth has been designed by the gov-
ernment. The package commences at conception and proceeds through 
foetal life, infancy and childhood, with the interventions including, for 
example, family planning to space and limit children, antenatal care 
to ensure foetal growth and wellbeing, breast-feeding, and promoting 
appropriate weaning. Such policies and programmes to reduce child 
malnutrition are also being complemented by health and nutrition 
education. However, few of these direct and indirect public nutritional 
interventions have been subjected to any rigorous evaluation. As such, 
little is known about their effectiveness and the extent to which they 
have contributed to a decline in child malnutrition.

Appendix: Derivation of log household expenditure 
per capita

The Demographic and Health Survey does not collect expenditure or 
income data. This problem was addressed by predicting log per capita 
expenditure for each household in the DHS sample based on the coef-
ficients from a regression using household demographics, location 
variables, and housing and asset variables as explanatory variables on 
the sample of households from the Sri Lanka Integrated Survey (SLIS) 
1999/2000 where the explanatory variables were identical to variables 
available in the DHS data (Table 4A.1).

The SLIS was carried out across all provinces of the country between 
October 1999 and the third quarter of 2000. It surveyed a total of 
7,500 households in 500 urban, rural and estate communities using 
household, community and price questionnaires. The DHS covered all 
provinces except the Northern and Eastern provinces and was in the 
field from May to August of 2000 (DCS 2000). Thus, the assumption 
underlying the exercise – that the relationship between household con-
sumption and other household variables is the same in both samples – 
is not unreasonable given that the survey periods – and geographical 
coverage – overlap.

Total household expenditure in SLIS was calculated by adding all 
monthly expenditure on food and non-food consumption items from 
sections 6 (expenditure and durable goods), 3 (housing) and (to p.84)
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Table 4A.1: Regression of log annual consumption expenditure per capita, 
SLIS data

Independent variable Coeff. T-statistic

Intercept 7.834 49.72
Household size –0.086 –12.6
No. of females aged 0–4 as % of HH size 0.001 0.72
No. of males aged 5–14 as % of HH size 0.002 1.84
No. of females aged 5–14 as % of HH size 0.002 2.41
No. of males aged 15–24 as % of HH size 0.002 2.49
No. of females aged 15–24 as % of HH size 0.004 4.11
No. of males aged 25–44 as % of HH size 0.005 5.49
No. of females aged 25–44 as % of HH size 0.003 2.79
No. of males aged 45–59 as % of HH size 0.005 4.58
No. of females aged 45–59 as % of HH size 0.003 2.85
No. of males aged 60 and over as % of HH size 0.003 3.12
No. of females aged 60 and over as % of HH size 0.003 2.61
No. of females aged 0–4 as % of HH size*head of HH 

is female
–0.003 –0.90

No. of males aged 5–14 as % of HH size*head of HH is 
female

0.001 0.29

No. of females aged 5–14 as % of HH size*head of HH 
is female

0.003 1.15

No. of males aged 15–24 as % of HH size*head of HH 
is female

0.003 1.33

No. of females aged 15–24 as % of HH size*head of HH 
is female

0.001 0.42

No. of males aged 25–44 as % of HH size*head of HH 
is female

0.002 0.83

No. of females aged 25–44 as % of HH size*head of HH 
is female

0.004 1.73

No. of males aged 45–59 as % of HH size*head of HH 
is female

0.005 1.83

No. of females aged 45–59 as % of HH size*head of HH 
is female

0.003 1.27

No. of males aged 60 and over as % of HH size*head of 
HH is female

0.003 1.06

No. of females aged 60 and over as % of HH size*head 
of HH is female

0.004 1.60

Head of HH is female –0.212 –0.96
Household size*head of HH is female –0.006 –0.60
Age of HH head 0.003 0.83
Age of HH head squared 0.000 –2.10
HH head is a widow 0.032 0.73
Head of household’s highest level of schooling is:

Middle school (grade 7–10) –0.093 –1.58
O level or equivalent –0.087 –1.06
A level or equivalent 0.009 0.08
Degree or above –0.036 –0.15

(continued)



Table 4A.1: Continued

Independent variable Coeff. T-statistic

Head of household’s highest level of schooling is:
Primary school (grade 1–6)*age of head 0.003 3.48
Middle school (grade 7–10)*age of head 0.006 5.21
O level or equivalent*age of head 0.008 5.29
A level or equivalent*age of head 0.009 4.30
Degree or above*age of head 0.013 2.87

Head of household’s highest level of schooling is: 
Primary school (grade 1–6)*HH is located in rural area –0.110 –2.20
Middle school (grade 7–10)*HH is located in rural area –0.116 –2.14
O level or equivalent*HH is located in rural area –0.140 –2.32
A level or equivalent*HH is located in rural area –0.201 –2.92
Degree or above*HH is located in rural area –0.291 –2.78
HH size*HH is located in rural area 0.011 1.51
Head is female*HH is located in rural area 0.012 0.26
Age of HH head*HH is located in rural area 0.000 0.21
HH head is a widow*HH is located in rural area –0.040 –0.82

Highest educational level of spouse of head is:
Primary (grade 1–6) –0.020 –1.05
Middle school (grade 7–10) 0.040 2.03
O level or equivalent 0.095 4.05
A level or equivalent 0.173 5.61
Degree or above 0.311 4.65

Drinking water source: 
Unprotected well –0.159 –2.15
Tube well 0.174 1.99
Street tap –0.048 –1.27
Tap in house 0.104 2.70
River/stream –0.159 –0.77
Other –0.076 –0.75

Toilet: 
Pour flush 0.219 3.56
Waterseal 0.032 0.59
Pit –0.043 –0.50
Bucket –0.062 –0.36
Other 1.419 3.48
Shared with other households –0.080 –3.60

Fuel for cooking:
Sawdust –0.139 –1.12
Kerosene –0.057 –1.15
Gas 0.355 12.67
Electricity 0.350 0.87
Other –1.359 –7.46

Roof type:
Asbestos –0.080 –2.81
Tin –0.135 –3.07

(continued)
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Table 4A.1: Continued

Independent variable Coeff. T-statistic

Cadjan/palmyrah/straw –0.128 –1.33
Other –0.240 –4.07

Floor type:
Cement –0.357 –5.76
Wood 0.777 1.90
Prepared clay –0.602 –7.06
Unprepared earth –0.486 –4.11
Other –0.247 –1.17

Wall type:
Mud –0.079 –1.01
Wood –0.157 –2.60
Cadjan/palmyrah –0.081 –0.41
Other 0.289 2.41

Drinking water source:
Unprotected well*HH location is rural 0.088 1.15
Tube well*HH location is rural –0.206 –2.25
Street tap*HH location is rural 0.056 1.31
Tap in house*HH location is rural 0.060 1.30
River/stream*HH location is rural 0.063 0.30
Other*HH location is rural –0.049 –0.44

Toilet:
Pour flush*HH location is rural –0.042 –0.62
Waterseal*HH location is rural 0.001 0.01
Pit*HH location is rural –0.035 –0.40
Bucket*HH location is rural –0.081 –0.39
Other*HH location is rural –1.340 –3.23

Fuel for cooking:
Sawdust*HH location is rural 0.096 0.59
Kerosene*HH location is rural 0.227 2.41
Gas*HH location is rural –0.010 –0.26
Electricity*HH location is rural 0.165 4.60
Other*HH location is rural 0.085 1.75

Roof type:
Asbestos*HH location is rural 0.073 0.73
Tin*HH location is rural 0.247 3.24
Cadjan/palmyrah/straw*HH location is rural –0.012 –0.14
Other*HH location is rural –1.402 –2.96

Floor type:
Cement*HH location is rural 0.096 0.91
Wood*HH location is rural –0.034 –0.25
Prepared clay*HH location is rural –0.078 –0.29
Unprepared earth*HH location is rural 0.048 0.59
Other*HH location is rural 0.046 0.56

Wall material:
Mud*HH location is rural 0.028 0.13
Wood*HH location is rural –0.155 –1.20

(continued)



Table 4A.1: Continued

Independent variable Coeff. T-statistic

Cadjan/palmyrah*HH location is rural 0.323 1.62
Other*HH location is rural –0.276 –0.44

HH has a fridge 0.673 0.55
HH has a bicycle –0.541 –0.78
HH has a motorbike –0.383 –0.53
HH location is rural –0.184 –1.27
Whether HH resident of the following district:

Gampaha –0.144 –2.51
Kalutara –0.098 –2.01
Kandy –0.235 –5.08
Matale –0.192 –3.36
Nuwara Eliya 0.192 3.37
Galle –0.302 –5.75
Matara –0.332 –5.95
Hambantota –0.125 –1.80
Kurunegala 0.017 0.27
Puttalam –0.113 –1.76
Anuradapura 0.187 3.17
Polonnaruwa 0.101 0.93
Badulla 0.041 0.79
Monaragala 0.082 1.95
Ratnapura –0.034 –0.51
Kegalle –0.220 –3.10

Gampaha*HH location is rural 0.218 3.23
Kalutara*HH location is rural 0.000 0
Kandy*HH location is rural –0.035 –0.58
Matale*HH location is rural –0.004 –0.05
Nuwara Eliya*HH location is rural –0.200 –2.81
Galle*HH location is rural 0.180 2.76
Matara*HH location is rural 0.202 2.93
Hambantota*HH location is rural 0.295 3.61
Kurunegala*HH location is rural –0.009 –0.12
Puttalam*HH location is rural 0.246 3.21
Anuradapura*HH location is rural 0.008 0.11
Polonnaruwa*HH location is rural 0.122 1.04
Badulla*HH location is rural 0.006 0.09
Ratnapura*HH location is rural 0.099 1.28
Kegalle*HH location is rural 0.006 0.07

Adjusted R2 0.527
F (145, 5465) 44.07
Sample size 5,611

Note: HH � household.
Source: Calculations from DCS–DHS (2000).

  83



84 Health Inequality and Development

(from p.79) 4 ( education) of the questionnaire for each household in 
the sample and adjusting by a spatial cost-of-living index. Per capita 
expenditure was defined as total household expenditure divided by the 
number of household members.

A set of variables common to both questionnaires was first iden-
tified  and, based on these variables, several others were constructed, 
totalling 76. These included household age/sex composition; age, gender 
and marital status (namely, whether widow or widower) of household 
head; education of household head and the head’s spouse; drinking 
water source; availability and type of toilet; quality of housing (namely, 
material of floor, roof, and wall); type of cooking fuel; presence of 
household ‘assets’ (such as refrigerator, bicycle and motorcycle); and 
location of the household (whether rural and the district in which the 
household is located). An additional 70 variables were generated using 
two-way interactions of the basic variables with the age and gender of 
the head and location (rural or otherwise). The complete list of common 
and constructed variables is shown in Table 4A.1, which also reports the 
regression results.

The regression model performed well with an adjusted R2 of 0.53. 
The sample mean of log per capita expenditure was 7.4257 (indicating 
per capita expenditure of Rs 1,678.71), while the predicted value of the 
same from regression estimates was 7.4258 (per capita expenditure of 
Rs 1,678.53).
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Notes

 1. See Behrman (1992) for an exhaustive survey of this literature. Studies that 
suggest direct labour productivity and/or wage effects of anthropometric 
indicators of health and nutrition include Strauss (1986), Deolalikar (1988), 
Sahn and Alderman (1988), Behrman and Deolalikar (1989b), and Haddad 
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and Bouis (1991). Behrman and Lavy (1994) also find effects on cognitive 
achievement.

 2. See Behrman and Deolalikar (1988) and Strauss and Thomas (1995) for a 
review. Some of the individual studies include Akin et al. (1990), Barrera 
(1990a, 1990b), Behrman and Deolalikar (1989a), Behrman and Wolfe (1987), 
Cebu Study Team (1989), Christianensen and Alderman (2004), Haddad et al. 
(2003), Horton (1988), Lawson and Appleton (2007), Sahn (1989), Stifel and 
Alderman (2003), Strauss (1990), Thomas et al. (1990, 1991), Thomas et al. 
(1996), and Wolfe and Behrman (1987).

 3. Naturally, the children at the lower end of the anthropometric scale 
will not always be those most at risk, since some children unlikely to be 
 malnourished but having favourable values of observed predictors of health 
will get included in the lowest quantile. This issue is discussed in more detail 
later.

 4. One possible explanation for the paradox is that infant mortality is largely 
a function of the utilization of preventive and curative health services, 
including immunization and maternal and child health services, while child 
nutrition depends additionally on food and dietary intake during infancy 
and early childhood. While Sri Lanka enjoys good medical infrastructure, 
feeding practices, especially for infants and young children, may be less 
than ideal. There is some evidence that supports this, for example, a large 
proportion of newborns are not provided colostrum (the milk produced by 
the mother’s breasts in the first 2–3 days after childbirth), which contains 
important antibodies and provides the child’s first form of immunization. 

 5.  See the Appendix.
 6.  Throughout this report, data on child malnutrition rates are reported only 

for children aged 3 months or older. As seen in Table 4.2, child malnutri-
tion in Sri Lanka, as in most other countries, only sets in after the age of 
6 months, when children are weaned from exclusive breast-feeding.

 7.  The prevalence of underweight children fell from 38 per cent in 1993 to 
29 per cent in 2000. The proportion of stunted children declined even more – 
from 25 per cent to 14 per cent. Thus, the underweight and stunting rates 
have declined at annual rates of 1.3 and 1.6 percentage points, respectively, 
over the period 1993–2000. Regionally Sri Lanka compares favourably to its 
neighbours in terms of the decline in the child malnutrition rate.

 8.  Interactions between the age dummies and sex were included but were 
generally not significant, suggesting that the age profile of z-scores does not 
differ significantly across boys and girls. 

 9. The DHS data do not collect expenditure or income data. We have made use 
of the availability of identical variables to those found in the DHS (house-
hold size and composition, housing characteristics, ownership of assets, 
and location) as well as expenditure data in the Sri Lanka Integrated Survey 
(SLIS) 1999–2000 to predict log expenditure per capita for the DHS sample 
using the estimated coefficients from a log per capita expenditure function 
estimated using the SLIS data. Details are given in the Appendix.

 10.  We recognize the focus of this chapter is on the malnourished, and not 
the obese, and that there might be a degree of non ‘non-linearity’ of health 
outcomes in respect to higher (lower) scores representing better (worse) 
 outcomes are re-emphasized.
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 11. Under the Samurdhi programme, the government provides an income 
supplement of Rs 500–1,000, depending upon family size and household 
poverty level, which can be used to purchase food items, such as grains, cere-
als and legumes. In addition, the programme has officers trained in maternal 
and child nutrition and infant care who work with target groups, such as 
pregnant women, lactating mothers and undernourished children, to help 
improve nutrition levels.

 12. Thriposha is given to pregnant and lactating women during the first 6 months 
and infants between 6–11 months of age. In addition, it is given to children 
between 12–60 months who are at risk, as shown by growth faltering or 
other measures and as certified by the Medical Officer of Health.

 13. The finding that parental education has a positive effect is perhaps of little 
surprise, and leads to the interpretation that income and maternal education 
may raise health, but not of the most unhealthy. Further preliminary analy-
sis also suggested that although income and maternal education affects child 
stunting and wasting, it potentially has no effect on the conditional height 
or weight of the malnourished.

 14.  One such intervention in Sri Lanka is the Thriposha (triple nutrient) pro-
gramme. Thriposha is a pre-cooked cereal-based food designed to supplement 
energy, protein, and micronutrients among nutritionally vulnerable women 
and children. It is provided to pregnant and lactating women during the first 
six months and infants aged 6–11 months. In addition, it is given to children 
aged 12–60 months who are at risk, as shown by growth faltering or other 
measures and as certified by the medical officer of health. Another interven-
tion is a school-feeding programme under which poor children are given 
a hot meal in school. The twin objectives of the school meal are to attract 
poor children to attend school and to provide these children with adequate 
nutrition to stay in school and do well in school work.
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5
Environmental Determinants of 
Child Mortality in Kenya
Clive J. Mutunga

1 Introduction

Child mortality is perhaps one of the most crucial and avoidable global 
health concerns. The issue is commonly on the agenda of public health 
and international development agencies and has received renewed 
attention as a part of the United Nations’ Millennium Development 
Goals (MDG). Approximately 10 million infants and children under five 
years of age die each year, with large variations in under-five mortality 
rates across regions and countries (WHO 2004). In many low-income 
countries, 10-20 per cent of children die before reaching five years 
(Moser et al. 2005).

Childhood mortality rates have declined all over the world in the last 
55 years. Between the mid-1940s and early 1970s, even the child death 
rates in developing countries reduced significantly (see, for example, 
Baker 1999). A great deal of these gains were achieved through interven-
tions targeted at communicable diseases (diarrhoea, respiratory  infections, 
malaria, measles and other immunizable childhood infections).

However, these health gains, or more specifically, the rate of improve-
ment, was not sustained. In the mid-1970s and early 1980s infant mor-
tality rates rose in Africa, because disease-oriented vertical programmes 
were not effective and the economic woes from HIV/AIDS impacted. 
Maternal, environmental, behavioural and socioeconomic factors were 
recognized as additional important determinants of infant survival. 
According to UNICEF (1999), the decline in child mortality in Africa 
has been slower since 1980 than it was in the 1960s and 1970s. Of the 
20 countries with the world’s highest child mortality rates, 19 are in 
sub-Saharan Africa (WHO 2003). The region’s under-five mortality in 
2007 was 148 per 1,000 live births (UNICEF 2009), compared with the 



90 Health Inequality and Development

minimum goal of 70/1,000 adopted internationally at the 1990 World 
Summit for Children. Causes of infant mortality are multi-factorial, espe-
cially in developing countries, where there are great variations between 
social, economic and demographic groups of people even inside one 
country.

Although an enormous literature exists on child mortality, evidence 
on why infant and child mortality rates remain high in many sub-
Saharan African countries despite action plans and interventions made 
is still relatively scanty, especially on environmentally related risk fac-
tors, which account for about one-fifth of the total burden of disease in 
low-income countries according to recent estimates (World Bank 2001). 
WHO (2002) reports that, among the 10 identified leading mortality 
risks in high-mortality developing countries, unsafe water, sanitation 
and hygiene ranked second, while indoor smoke from solid fuels ranked 
fourth. About 3 per cent of these deaths (1.7 million) are attributable to 
environmental risk factors, and child deaths account for about 90 per cent 
of the total.

According to Shyamsundar (2002), environmental health risks fall 
into two broad categories. The first are the traditional hazards related to 
poverty and lack of development, such as lack of safe water, inadequate 
sanitation and waste disposal, indoor air pollution and vector-borne 
 diseases. The second category comprises modern hazards such as rural 
air pollution and exposure to agro-industrial chemicals and wastes 
caused by development that lacks environmental safeguards.

As the world enters the 21st century, the debate on childhood mor-
tality remains a big issue for developing countries. Their commitment 
is reflected in their desire to reduce the level of child mortality by two-
thirds of its 1990 levels by the year 2015, as expressed in the MDGs. 
To achieve this goal, it is imperative to determine what factors contrib-
ute to the high levels of child mortality in developing countries.

Several studies have been conducted on infant and child mortality in 
Kenya, most of which have used indirect methods such as the Trussell’s 
technique to estimate child mortality. Some of these studies have also 
employed multivariate linear and logistic regression to identify the 
determinants of infant child mortality. However, ordinary least squares 
(OLS) or binary dependent variable regression models cannot handle 
the aspect of child mortality very well because the occurrence of the 
transition event is the dependent variable, owing to problems of censor-
ing (and truncation), time-varying covariates and structural modelling 
( Jenkins 2003). This study introduces survival analysis into child mor-
tality modelling in Kenya. Duration models are the most suited for such 



Environmental Determinants of Child Mortality in Kenya 91

analysis because they account for problems such as right-censoring, 
structural modelling and time-varying covariates, which traditional 
econometric techniques cannot handle adequately.

2 Background

Although accurate information on cause of death is lacking, the leading 
causes of under-five mortality in Kenya, like most countries in sub-
Saharan Africa (SSA) are HIV/AIDS, pneumonia, malaria, measles and 
diarrhoeal disease (WHO 2004). Kenya experienced a dramatic fall in 
child mortality in the late 1940s and early 1960s. Until around 1980, 
the under-five mortality rate fell at an annual rate of about 4 per cent 
per annum. This rate of decline slowed in the early 1980s to about 
2 per cent per annum (Murray and Lopez 1996). Data from the 1998 
Kenya Demographic and Health Survey (KDHS) show that, far from 
declining, the under-five mortality rate increased by 25 per cent from 
the late 1980s to the mid-1990s (National Council for Population and 
Development, Central Bureau of Statistics, and Macro International 
1989). The recent Kenya Demographic and Health Survey (CBS, MOH 
and ORC Macro 2004) shows that under-five mortality rate is 115 
deaths per 1,000 live births (see Table 5.1).

Table 5.1 shows the infant and under-five mortality rates for each 
of the three five-year periods preceding the 1998 KDHS and the 2003 
KDHS. The use of rates for five-year periods conceals any year-to-year 
fluctuations in early childhood mortality. For the most recent five-year 
period preceding the survey, infant mortality is 77 deaths per 1,000 
live births, and under-five mortality is 115 deaths per 1,000 live births. 
This means that one in every nine children born in Kenya dies before 
attaining his or her fifth birthday. This pattern shows that 29 per cent 

Table 5.1: Levels and trends of childhood mortality in Kenya

Years 
preceding 
the survey

Neonatal 
mortality

Post-
neonatal 
mortality

Infant 
mortality

Child 
mortality

Under-five 
mortality

0–4 33 44 77 41 115
5–9 32 41 73 40 110
10–14 31 42 73 35 105

Notes: All rates are expressed per 1,000 live births, except for child mortality, which is 
expressed per 1,000 children surviving to 12 months of age.
Source: CBS, MOH and ORC Macro (2004).
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of deaths under the age of five occur during the neonatal period and 38 
per cent occur during the post-neonatal period. In general, both infant 
and under-five mortality rates are increasing, with the increases being 
more pronounced during the period between the mid-1980s and the 
mid-1990s.

Statement of the problem

The environment, which sustains human life, is also a profound source 
of ill-health for many of the world’s people. In the least developed 
 countries, one in five children do not live to see their fifth birthday, 
mostly because of avoidable environmental threats to health. This trans-
lates into approximately 11 million avoidable childhood deaths each 
year (WRI 1999; World Bank 2004). Hundreds of millions of  others, both 
children and adults, suffer ill-health and disability that undermine their 
quality of life and hopes for the future. These environmental health 
threats, arguably the most serious environmental health threats facing 
the world’s population today, stem mostly from traditional problems 
long since solved in the wealthier countries, such as a lack of clean water, 
sanitation, adequate housing and protection from mosquitoes and other 
insect and animal disease vectors.

Poverty also influences health because it largely determines an indi-
vidual’s environmental risks, as well as access to resources to deal with 
those risks. Throughout the developing world, the greatest environ-
mental health threats tend to be those closest to home. Many in these 
countries live in situations that imperil their health through steady expo-
sure to biological pathogens in the immediate environment. More than 
1 billion people in developing countries live without adequate shelter or 
in unacceptable housing. A further 1.4 billion lack access to safe water, 
and another 2.9 billion people have no access to adequate sanitation 
(World Bank 2004), all of which are essential for good hygiene. Unable to 
afford clean fuels, the poor largely rely on biomass fuels for cooking and 
 heating. Inside the smoky dwellings of developing countries, air pollu-
tion is often higher than outdoors in the world’s most congested cities.

As already mentioned, infant mortality rates in Kenya are still very 
high compared with other countries and increased by 30 per cent 
between 1989 and 2003. Reducing child mortality is the fourth MDG, 
whose target is to reduce the under-five mortality rate by two-thirds 
between 1990 and 2015. Despite numerous interventions and action 
plans, very little evidence exists on why the infant and child mortality 
rates are increasing in Kenya. If Kenya is committed to achieving the 
MDG on child mortality, it is prudent to understand clearly the factors 
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that are contributing to the high levels of mortality. This study therefore 
explores the household’s environmental and socioeconomic character-
istics and their effect on child and infant mortality in Kenya.

Objectives of the study

The general aim of the study is to explore the relationship between 
households’ environmental and socioeconomic characteristics and 
child mortality. The specific objectives are to assess the relationship 
between the environment and child mortality in Kenya and to identify 
the environmental determinants of child mortality, controlling for 
other covariates.

3 Literature review

Theoretical literature

There is a relatively large literature that focuses on the determinants of 
child mortality (for a survey, see Wolpin 1997). Theoretical frameworks 
are often presented as health production functions, which capture the 
structural relation between health outcomes and the household’s behav-
ioural variables, such as nutrition, breastfeeding, and child spacing 
(see Schultz 1984). In the framework of a health production function, 
child mortality risks depend on both observed health inputs and unob-
served biological endowments or frailty. Not properly taking account 
of these unobserved characteristics or the relation between children 
within a family may lead to inconsistent and inefficient estimators (for 
example, see Ridder and Tunali 1999).

There are a number of different analytical frameworks through which 
to view the effects of different determinants on childhood mortality. 
Demographic research by Mosley and Chen (1984) and by Schultz 
(1984) made the distinction between variables considered to be exog-
enous or socioeconomic (that is, cultural, social, economic, commu-
nity and regional factors) and endogenous or biomedical factors (that 
is, breastfeeding patterns, hygiene, sanitary measures and nutrition). 
The effects of the exogenous variables are considered indirect because 
they operate through the endogenous biomedical factors. Likewise, 
the biomedical factors are called intermediate variables or proximate 
determinants because they constitute the middle step between the 
exogenous variables and child mortality ( Jain 1988; Mosley and Chen 
1984; Schultz 1984; United Nations 1985).

Mosley and Chen (1984) were among the first to study the interme-
diate biomedical factors affecting child mortality, labelled ‘proximate 
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determinants’. They distinguished 14 proximate determinants and 
categorized them into four groups: maternal (fertility) factors; envir-
onmental sanitation factors; availability of nutrients to the foetus and 
infant; and injuries and personal illness control factors.

Empirical literature

Several studies have been carried out on infant and child mortality 
using census and survey data. In Kenya, all of these studies have used 
indirect methods, mostly Trussell’s technique, the Preston method and 
the Coale–Demeny model life table to estimate child mortality.

For instance, Jada (1992) and Okumbe (1996) combine the Trussell’s 
technique for estimating child mortality based on the Coale–Demeny 
model life table with multivariate linear regression; Wanjohi (1996) 
employs the Trussell–Preston methods and multivariate regression analy-
sis to calculate mortality indices for each woman; Omariba (1993) utilizes 
the Coale and Trussell technique as well as multiple regression analysis 
using census data to estimate mortality in Kajiado district; De-Gita 
(1996) and Ouma (1991) also employ Trussell’s technique; while Kamau 
(1998) uses cross-tabulation and regression analysis. All these studies, 
which use either the KDHS or census data to measure the effect of socio-
economic, environmental or demographic covariates on child mortality, 
find demographic, socioeconomic and environmental factors (type of 
toilet facility, type of bathing facility, source of drinking water) to be 
significantly related to infant and child mortality.

In Malawi, Baker (1999) and Espo (2002) use indirect methods to 
estimate levels and trends of mortality. Although the results from the 
former study indicate that owning a pit latrine does not have a signifi-
cant effect on child mortality (which is explained by the argument that 
just because a household has sanitation facilities it does not mean that 
they will be used hygienically or by all members of the household), 
the latter’s results indicate that source of drinking water and sanitation 
facilities are strong predictors of infant mortality.

Woldemicael (1988) employs a logistic regression to examine the 
effect of some environmental and socioeconomic factors on childhood 
diarrhoea in Eritrea, using data from the 1995 Eritrea Demographic and 
Health Survey (EDHS). The results show that the type of floor  material, 
household economic status, and place of residence are significant 
predictors of diarrhoea.1 Similarly Timaeus and Lush (1995), in a com-
parative study of rural areas of Ghana, Egypt, Brazil and Thailand, find 
that  children’s health is affected by environmental conditions and the 
economic status of the household.
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Duration modelling is applied by Hala (2002) to assess the impacts 
of water and sanitation on child mortality in Egypt. Results show that 
access to municipal water decreases the risk, and sanitation is found to 
have a more pronounced impact on mortality than water.

The hazard rate framework is elegantly utilized by Van der Klaauw 
and Wang (2003), in which a flexible parametric framework for analys-
ing infant and child mortality is developed. Their model predicts that a 
significant number of deaths of children under five years can be averted 
by providing access to electricity, improving the education of women, 
providing sanitation facilities, and reducing indoor air pollution. In 
 particular, reducing indoor air pollution and increasing the educational 
level of women might have substantial impacts on child mortality. In 
a related study, Jacoby and Wang (2003) examine the linkages between 
child mortality and morbidity and the quality of the household and 
community environment in rural China using a competing risks 
approach. The key findings are that: (1) the use of unclean cooking 
fuels (wood and coal) significantly reduces the neonatal survival prob-
ability in rural areas; (2) access to safe water or sanitation reduces child 
mortality risks by about 34 per cent in rural areas; (3) a higher maternal 
education level reduces child mortality and female education has strong 
health  externalities; (4) access to safe water/sanitation and immuniza-
tion reduces the incidence of diarrhoea in rural areas, and access to 
modern sanitation facilities (flush toilets) reduces the prevalence of 
diarrhoea in rural areas; (5) significant linkages between the incidence 
of acute respiratory infections and the use of unclean cooking fuels are 
found using the city-level data constructed from the survey.

Wang (2003), using the results from the 2000 Ethiopia Demographic 
and Health Survey, examines the environmental determinants of child 
mortality by constructing three hazard models (the Weibull, the piece-
wise Weibull and the Cox model) to examine three age-specific mor-
tality rates – neonatal, infant and under-five mortality – by location 
(urban/rural), female education attainment, religious affiliation, income 
 quintile, and access to basic environmental services (water, sanitation 
and electricity). The estimation results show a strong statistical associa-
tion between child mortality rates and poor environmental  conditions.

Overview of the literature

There is general consensus in the literature that a household’s socioeco-
nomic and environmental characteristics do have significant effects on 
child and infant mortality. This is true for studies which employ both 
direct and indirect techniques to estimate infant and child mortality.
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As observed in most studies, a household’s income has a significant 
effect on the survival prospects of children. Higher mortality rates are 
experienced in low-income households compared with their affluent 
counterparts.

The mother’s level of education is strongly linked to child survival. 
Higher levels of educational attainment are generally associated with 
lower mortality rates, since education exposes mothers to information 
about better nutrition, about the use of contraceptives to space births, 
and about childhood illnesses and treatment. Larger differences have 
been found to exist between the mortality of children of women who 
have attained secondary education and above and those with primary 
level of education or less.

On the household’s environmental characteristics, a safe drinking 
water supply has a significantly negative effect on child mortality. The 
same holds true for those with sanitation, which in most cases is taken 
to be access to a flush toilet or a ventilated improved pit latrine.

Differentials by urban/rural residence have commonly been observed, 
with urban areas having more advantages and therefore better child 
survival prospects.

As regards the demographic variables, the patterns of mortality by 
maternal age and birth order are typically U-shaped. Children born 
to both relatively old and young women have higher mortality rates 
than others; the interpretation of the effect of maternal age at birth on 
infant mortality must be biological, that is, it depends on reproductive 
maturity. Moreover, first and higher-order births also have higher mor-
tality rates since the birth order reflects the components of the child’s 
biological endowment. As for the child’s gender, it is widely believed 
that male mortality is higher owing to biological disadvantages. Twins 
face a higher mortality risk.

4 Methods

Theoretical model

In this section, we present the model for estimating child mortality. 
Our study employs survival analysis, whose main concepts are the 
failure function (also known as hazard function) and the survivor func-
tion. Our interest is to estimate the probability of a child dying within 
the next day after surviving for t months, as a result of environmental 
factors, among others. We focus on children that are born alive and 
model their mortality probabilities until reaching the age of five. We use 
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 duration models to specify these mortality probabilities (see Van den 
Berg 2001, for a recent survey on duration models).

The length of a spell for a child is a realization of a continuous ran-
dom variable T with a cumulative distribution function, failure func-
tion F(t), and probability density function, f(t). The failure function is 
given as:

 F T t( ) Pr( ),t = ≤  (5.1)

where T is the length of a completed spell and t is the elapsed time since 
entry to the state at time 0.

The survivor function is obtained from the failure function and is 
given as:

 S t F t( ) ( ).≡ −1  (5.2)

Thus,

 Pr( ) ( ) ( ).T t F t S t> = − ≡1  (5.3)

The survivor function S(t) and the failure function F(t) are each prob-
abilities, and therefore inherit the properties of probabilities. The survi-
vor function lies between 0 and 1, and is a strictly decreasing function 
of t. The survivor function is equal to 1 at the start of the spell (t � 0) 
and is 0 at infinity.

Closely related is the concept of hazard rate, which is given as:

 θ( )
( )

( )
( )
( )

.t
f t

F t
f t
S t

=
−

=
1

 (5.4)

There is a one-to-one relationship between a specification for the 
hazard rate and the survivor function, which after some manipulation 
is given as:

 S t H t( ) exp ( ) ,= −[ ]  (5.5)

where

 H t u u S t
t

( ) ( ) Ln ( )= =− [ ]≥∫ θ d
0

0 (5.6)

is the integrated hazard function.
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The important result is that, whatever functional form is chosen for 
(t), one can derive S(t) and F(t) from it (and also f(t) and H(t)), and vice 
versa.

Empirical model

Our aim is to estimate the hazard ratio of the probability of a child 
dying within the next day after surviving for t days, as a result of envi-
ronmental factors, among others. In the context of child mortality, the 
hazard rate is often referred to as the child mortality rate (Ridder and 
Tunali 1999). The child mortality rate at age t can be interpreted as the 
probability at which a child dies at this age, given that the child sur-
vived until age t. We focus on children who are born alive and model 
their mortality probabilities up to the age of five.

To check robustness, we implement two models, a parametric 
(Weibull) and a semi-parametric model (Cox). In the former model, we 
assume that child mortality decreases monotically with age while in the 
latter the baseline hazard function is assumed not to take any particular 
parametric form.

Weibull model

The literature contains an abundance of choices for parametric models, 
but we adopt a popular one, the Weibull model. The hazard function 
of the Weibull model is defined as h t t( )= −a aλ 1  where λ = ′exp( )b X . α 
is a scale parameter with α � 1 indicating that the hazard falls continu-
ously over time, while α � 1 indicates the opposite (see Greene 2000).

The hazard function h(t/X) will be estimated using maximum likeli-
hood estimation (MLE). The likelihood function is given as:

 L
f t f t f t

t X
n= 1 2( ) ( ( )

, , ,
), . . . , 

b a
, (5.7)

where fi(t) i � 1, . . . ,n is the probability distribution

f t S t( ) ( )=  if dead = { ∴0
1 f t S t( ) ( )=  (5.8)

L h t S t S t
i

n

= [ ][ ]
=
∏ ( ) ( ) ( )

1

 = [ ]
=
∏ h t S t
i

n

( ) ( )
1

 (5.9)
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The log-likelihood function is expressed as:

 log log ( ) log ( ).L h t S ti i
i

n

i

n

= +
==
∑∑

11

 (5.10)

The log of h(t)S(t) is the individual contribution of the likelihood func-
tion that we intend to maximize.

Cox model

The distinguishing feature of Cox’s proportional hazard model, some-
times simply referred to as the Cox model, is its demonstration that 
one could estimate the relationship between the hazard rate and the 
explanatory variables without having to make any assumptions about 
the shape of the baseline hazard function. Hence the Cox model is 
sometimes referred to as a semi-parametric model. The result derives 
from innovative use of the proportional hazard assumption together 
with several other insights and assumptions, and a partial likelihood 
method of estimation rather than maximum likelihood.

The Cox model is given as follows:

  (5.11)

The model makes no assumptions about the form of h(t) (the non-
parametric part) of the model but assumes a parametric form of the 
effects of the predictors on the hazard.

Parameter estimates in the model are obtained by maximizing the 
partial likelihood as opposed to the likelihood. The partial likelihood 
is given by:

 L
X

Y Y X
i

j i jY uncensoredi

( )
exp( )

exp( )
.b

b

b
=

≥∑∏  (5.12)

The log partial likelihood is given by:

 l L X Xi j
Y Yj i

( ) log ( ) log exp( )b b b b= = −
⎡

⎣

⎢
⎢
⎢⎢

⎤

⎦

⎥
⎥
⎥⎥

⎧
⎨
⎪⎪⎪

⎩
⎪⎪⎪

⎫
⎬
⎪

≥
∑

⎪⎪⎪

⎭
⎪⎪⎪

∏
Y uncensoredi

.  (5.13)

The partial log-likelihood can be treated as an ordinary log-likelihood 
to derive valid (partial) MLEs of β (see Cox 1972). However, one of the 
problems here is the possible existence of unobserved heterogeneity2 
between children from different families, since they potentially have 
a different duration distribution and the control for the effect of the 

h(t ⎜X) � h(t) exp(X1b1 + . . . + XmXm)
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related explanatory variables is incomplete. The result that holds gener-
ally about heterogeneity is that it leads to a downward biased estimate 
of duration dependence. Gail et al. (1984) showed that the unobserved 
 heterogeneity tends to attenuate the estimated coefficients toward 0. 
On the other hand, standard errors and test statistics are not biased. For 
this reason, a correction for the unobserved heterogeneity based on the 
gamma distribution of heterogeneity with mean 1 and variance 	 is used.

Data

The data used in the empirical analysis were obtained from the Kenya 
Demographic and Health Survey 2003 (KDHS) compiled by CBS, MOH and 
ORC Macro (2004). The KDHS provides information on fertility, mortal-
ity, health issues, and socioeconomic and environmental conditions. 
The KDHS 2003 is a nationally representative sample of 8,195 women 
aged 15 to 49 and 3,578 men aged 15 to 54 selected from 400 clusters 
(sample points) throughout the eight provinces in Kenya.

As is often the case with data on child mortality, information comes 
from surveys among women. A special survey questionnaire for women, 
called the women’s questionnaire, is administered to capture data on 
women’s birth history. For each live-born child, the month of birth 
is recorded and whether or not the child is still alive at the time of 
the interview. If a child died during the observation period, the age 
at which the child died is asked. The age of death is observed within 
intervals: if a child died within a month after birth, the age of death is 
recorded in days; if the child died between one month and two years, 
it is recorded in months; and otherwise it is recorded in years. We use 
these data to model the child mortality rate. Because we are interested 
only in child mortality until age five, we will artificially right-censor at 
this age. Right-censoring can also occur if a child is alive at the moment 
of the interview and younger than five years old.

The KDHS also collects information on asset ownership, such as of 
a car, radio, television or refrigerator. Asset ownership is a proxy for 
wealth and economic status (see, for example, Filmer and Pritchett 
2001). In low-income countries, where household income is often dif-
ficult to measure (particularly in rural areas), consumption expenditures 
are often used in determining poverty (see, for example, Deaton 1997). 
Although asset ownership is less sensitive to short-term fluctuations 
than consumption expenditures, asset ownership and consumption 
expenditures are strongly correlated. Additionally, the KDHS provides 
information on livestock and land ownership, which are indicators of 
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both the economic and the social status of a household. Land owner-
ship is also an indicator of income from agriculture.

Limitations of the data

The KDHS data are recorded retrospectively and can therefore suffer 
from misreporting; for example, a child who died at a very young age 
might not be reported. Several DHS studies show evidence of downward 
bias in reporting child deaths ( Jacoby and Wang 2003); that is, the 
longer the recall period, the more likely the possibility that the respond-
ents will misreport the case. The quality of mortality estimates calcu-
lated from retrospective birth histories depends upon the completeness 
with which births and deaths are reported and recorded. Potentially the 
most serious data quality problem is the selective omission of the birth 
histories of those who did not survive, which can lead to underestima-
tion of mortality rates. Other potential problems include displacement 
of birth dates, which may cause a distortion of mortality trends, and 
misreporting of the age at death, which may distort the age pattern of 
mortality. When selective omission of childhood death occurs, it is usu-
ally most severe for deaths in early infancy. If early neonatal deaths are 
selectively underreported, the result is an unusually low ratio of deaths 
occurring within seven days to all neonatal deaths, and an unusually 
low ratio of neonatal to infant deaths. Underreporting of early infant 
deaths is most commonly observed for births that occurred long before 
the survey. An examination of the ratios shows no significant number 
of deaths omitted in the 2003 KDHS.

Definition of variables

The variables used in the estimations are defined in this section. The 
hazard rate, or in our case the child mortality rate, is the dependent 
variable and is defined as the probability per time unit that a child who 
has survived to the beginning of the respective interval will fail (die) in 
that interval.

The explanatory variables are classified into three groups: environ-
mental, socioeconomic and demographic. The choice of these variables 
was guided by the determinants of the child mortality literature. The 
main focus of this study is, however, on the environmental variables.

Measurement of variables

Household income is proxied by wealth indices, which are calculated by 
the KDHS on the basis of ownership of household assets. We categorize 
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all the households into rich (richest, rich and medium) and poor (poor 
and poorest).

Two dummies are constructed for mother’s education. These are 
mothers with education and those without. The former are those hav-
ing at least primary education.

In this study, households with access to private or public tap water, as 
well as covered well water, are considered to have safe water. Similarly, 
households that have either a flush toilet or a pit latrine, whether pri-
vate or shared, are regarded as having sanitation, as opposed to those 
without any facility.

The households’ main source of cooking fuel is categorized thus: 
households using liquefied petroleum gas, electricity, kerosene and 
biogas are considered users of low-polluting fuels; those using charcoal, 
firewood and coal are regarded as users of high-polluting fuels.

5 Results

Descriptive statistics

This sub-section contains a discussion of the characteristics of the study 
variables.

Table 5.2 shows that the youngest woman was 15 while the oldest was 
49 years of age, resulting in a mean age of 28 years. The mean house-
hold size was six members. With regard to educational attainment, 
about 80 per cent of the women had at least primary education. About 
13 per cent of the households had electricity, while 62 per cent of them 
were considered poor. Out of the sample, 3.4 per cent of the children 
were twins, and 50.7 per cent of them were males. Out of the women 
interviewed, 73.4 per cent were from a household with a flush toilet 
or a pit latrine and hence considered to have sanitation. In addition, 
74.9 per cent met the study’s qualification of having safe water. The 
majority (87.1 per cent) of the households use high-polluting sources of 
fuels for their cooking.

Empirical results

Table 5.3 indicates both the Weibull and Cox models’ coefficient and 
hazard rate estimates for child mortality in Kenya. The hazard ratios 
show the marginal impact of the variable on child mortality. The 
standard errors are robust and have been adjusted to clustering on the 
clusters.

All the variables in both the estimated Weibull and Cox models 
are significant and have the expected signs. A child born a twin has 
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a  significantly lower survival probability than a single born, mainly 
owing to biological factors. Male children (boys) have lower survival 
prospects than female children (girls). There is U-shaped pattern rela-
tionship between mother’s age and childhood mortality, with children of 
the youngest and oldest women experiencing the highest risk of death.

With regard to the socioeconomic variables, household size is nega-
tively related to child mortality, meaning that higher child survival pros-
pects are experienced in larger households in Kenya. Lower mortality is 
experienced in affluent households because they have better child sur-
vival prospects. These households have better housing conditions, better 
nutrition, better education and hence more empowerment and are able 
to afford better medical attention and care, thus significantly enhancing 
the survival probability of all their members, including the children.

Households with access to safe water have significantly lower mortal-
ity rates. Access to sanitation facilities is also significantly related to 
child mortality. Children born in households with either flush toilets or 
pit latrines have a lower mortality rate than those born in households 
without any toilet facility.

With regard to the source of cooking fuel, children born in house-
holds using high-polluting fuels as their main source of cooking fuel 
have higher mortality rates compared with those using low-polluting 
fuels. A higher incidence of respiratory infections that are responsible 
for child deaths is expected in households which use ‘dirty’ fuels as 
opposed to those using clean cooking fuels.

All these findings are consistent with Hala (2002), Woldemicael (1988), 
Van der Klaauw and Wang (2003), and Jacoby and Wang (2003).

From the Weibull model estimates, the shape parameter α, which is 
shown as ρ in STATA, has a value of 0.3, which implies that the hazard 
rate is decreasing continuously over time; in other words, there is nega-
tive time dependence. This means that children face a higher hazard 
(mortality rate) in the initial days after birth than in later periods. The 
same is shown by the plotted graph of the hazard function (Figure 5.1).

6 Conclusions and policy implications

The chapter has considered the issue of child mortality and empirically 
examined the environmental determinants of child mortality in Kenya, 
using survival analysis. For purposes of robustness, two models have 
been implemented. Estimation results from both the Weibull and Cox 
models have shown that households’ socioeconomic and environmen-
tal characteristics do have a significant impact on child mortality.
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As regards the demographic variables, children born twins, male 
 children, and children born of the youngest and oldest women experi-
ence high risks of death. All of these are mainly due to biological factors. 
As for the socioeconomic variables, better survival prospects are found 
to exist for children born in wealthier families. Lower mortality rates 
have also been found in households with electricity. Household size is 
negatively related to child mortality, meaning that lower child survival 
prospects are experienced in smaller households.

As expected, environmental characteristics of the household have 
been found to be significantly related to child mortality. Lower mortal-
ity rates are experienced in households that have access to safe drink-
ing water, those with access to sanitation facilities, and those using 
low-polluting fuels as their main source for cooking.

From a policy perspective these are potentially interesting  conclusions. 
Considering that Kenya has committed to the MDGs, the fourth of 
which is the reduction of child mortality, the country should be relent-
less in its efforts to meet these goals. Of particular importance will be 
the mainstreaming of the MDGs into the current national policy of an 
economic recovery strategy. Closely related to this should be the pursuit 
of pro-poor development strategies, as recognized in various govern-
ment sessional papers. Sectoral programmes such as the Integrated 
Mother and Childhood Illnesses programme should also be emphasized 
in the same regard, particularly given the wealthier household dimen-
sion to the above findings.
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Figure 5.1: Weibull hazard function
Source: Authors’ own analysis.
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Greater efforts need to be put in place to ensure provision of basic 
services such as water for all. Availability of safe sources of drinking 
water would significantly reduce child mortality and therefore invest-
ments in this sector will be rewarding. Access to sanitation facilities 
such as toilets entails a private cost but does have significant social 
benefits. The government should work closely with both the private 
sector and civil society to ensure that households have universal access 
to sanitation facilities as this will to a great extent reduce the number of 
infant deaths. In addition, the proposed housing policy should make it 
mandatory for each housing unit to have a sanitation facility such that 
all households have access to sanitation facilities.

Government policy should be focused towards promoting the use of 
low-polluting fuels and in particular discouraging the use of firewood 
and charcoal, which cause deforestation and other environmental 
 problems. Through the use of economic instruments, incentives should 
be created for the promotion of cleaner fuel sources. This would also 
create employment opportunities, which translate into increased earn-
ings and reduced poverty.
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Notes

1. Woldemicael (1988) also found an important relationship between diarrhoeal 
morbidity and age of child and number of children living in the house with 
particularly high prevalence of diarrhoea at the age of weaning and in house-
holds with large number of living children. However, the effects of toilet facil-
ity and maternal education are not found to be statistically significant when 
other factors are held constant.

2. Most empirical studies assume that health inputs have constant impacts on 
child mortality over the age of the child. We will relax these assumptions by 
accounting for unobserved heterogeneity.
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1 Introduction

The reduction of under-five mortality is one of the most universally 
accepted Millennium Development Goals (MDGs). Yet a significant debate 
appeared regarding the means of reaching it and its realism with respect 
to most African countries (Sahn and Stifel 2003). The measures recom-
mended for the achievement of this objective are mainly medical ones 
(Sachs 2002). However, without underestimating the importance of these 
measures, vaccinations in particular, it seems obvious that the reduction 
in the rate of child mortality is mainly determined by the evolution of 
the macroeconomic environment (see Grigoriou 2005 for an overview of 
quantitative work on the determinants of under-five mortality).

The influence of per capita income level on mortality is frequently 
underlined. However, the same income growth does not have the same 
effect on child survival if it is stable or unstable. Here we assume that 
income rises and falls have asymmetrical effects on mortality. The goal of 
this analysis is thus to show how growth instability influences the evolu-
tion of under-five mortality. Because income instability is itself mainly 
determined by exogenous factors of instability, such as world prices or 
climatic instabilities, also defined as ‘primary instabilities’ (Guillaumont 
et al. 1999), we are also particularly interested in their impact on child 
survival.

Naturally, the analysis of the impact of instabilities on under-five 
mortality implies an accurate identification of the channels through 
which instabilities act. One of them is the effect of growth instability 
on average economic growth, which is itself a significant factor of lower 
mortality. But beyond this channel, which is based on a well-established 
literature, there are two other channels. We assume that they result 
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either from the impact of instabilities on the evolution of income distri-
bution for a given growth, or, more directly, from irreversible effects of 
negative shocks on mortality. Thus, since under-five mortality represents 
the most reliable and universal indicator of poverty, it enables a general 
impact of instabilities on poverty to be captured. This issue appears to be 
on particular importance with regard to the present economic crisis.

Using the GMM (generalized method of moments) system estimator 
on a panel sample of 97 developing countries covering four five-year 
periods from 1980 to 1999, we first examine the effect of exogenous 
shocks through income instability. We then explore more deeply the 
relation through primary instabilities: world agricultural commodity 
price instability; instability of exports of goods and services; and insta-
bility of agricultural production. After examining how instabilities affect 
child survival, we present the methodology and data and the results.

2 Three ways that instabilities affect child survival

Negative shocks on income, or political shocks, are likely to involve 
mortality rises, as is explained in various studies (Gakusi et al. 2005; 
Cornia and Paniccià 2000; Shkolnikov et al. 1998). Here, we are inter-
ested in the rarely studied effect of instability, that is, the effect of the 
succession of positive and negative shocks. Instability thus defined 
(instability of income, exports, terms of trade, climate) generally has 
two types of effects: ex ante risk effects and ex post asymmetry effects 
owing to different responses to falls and rises in income, exports and 
so on (Guillaumont 2006). Asymmetry effects are easier to highlight 
and, as with their impact on mortality, probably prevail. This is what 
we hypothesize in examining the three main channels through which 
instabilities affect child survival.

Effect resulting from a lower growth

Developing countries are often characterized by strong macroeconomic 
instability. This observation has led to a significant literature on the rela-
tion between instabilities and growth (for an overview, see Guillaumont 
2006). Many works have tested either the negative effect of income 
growth instability (Ramey and Ramey 1995; Hnatkovska and Loayza 2005; 
Norrbin and Yigit 2005) or the effect of ‘primary instabilities’ (export, 
climatic, terms of trade instabilities) on income growth (for a simultane-
ous treatment of several instabilities, see, for example, Guillaumont et al. 
1999). The most abundant and oldest stream of literature refers to the 
effects of export instability. In these various works, the authors assume an 
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effect of instability either through uncertainty and innovation, or asym-
metric responses to positive and negative shocks.1 Moreover, several of 
these works examine the factors conditioning the impact of instabilities 
on growth through interactive variables (see Hnatkovska and Loayza 2005 
for institution quality, financial depth and trade openness; Guillaumont 
1994 and Combes and Guillaumont 2002 for openness policy).

Since instabilities have an effect on the average income level, they 
must influence mortality through this channel. The relation between 
average income level and mortality indicators has been studied for a long 
time (Preston 1975) and in many works. The existence of the relation 
between average income level and child survival rate is not questioned, 
but its functional form has been recently discussed (Grigoriou 2005): 
taking into account the bounded character of child survival, the logistic 
form is preferred to the logarithmic one that is traditionally used.

In this study, we focus on the effects of instability that do not result 
from a lower average income. We do not revisit the relation between 
instability and income growth and thus we do not need to consider the 
relation between average income and mortality. Nevertheless, we will 
see that the functional form of the relation between average income 
and mortality has implications concerning the effects of instability on 
mortality.

Effect resulting from a lower contribution of growth to 
poverty reduction

While there are many works relating to the effects of income growth on 
poverty (Ravallion and Chen 1997; Dollar and Kraay 2002; Bourguignon 
2003; Adams 2004), only a few deal with the effects of income instabil-
ity on poverty (and consequently on mortality). Even though the effect 
of shocks on poverty is considered often in the literature, particularly in 
microeconomic literature, the relation between income instability and 
poverty reduction for a given growth has rarely been tested directly (see, 
however, Guillaumont 2006; Guillaumont and Korachais 2010). It is 
indeed reasonable to assume that, for a given income growth, instability 
affects the poverty level, measured either by its incidence or by its depth: 
instability has permanent asymmetrical effects on the living conditions 
of the poor (people below the poverty line) and the ‘almost poor’ (people 
close to the poverty line). The poor and ‘almost poor’ are particularly 
exposed to negative shocks, the effects of which are not compensated by 
positive ones. Macroeconomic instability can thus affect the standard of 
living of the poorest without modifying the average income level. For 
instance, parents’ decisions regarding their children’s school attendance, 
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loss of human capital associated with layoff or productive assets liqui-
dation are asymmetrical in the sense that they are not easily reversible. 
This idea is directly inherited from the microeconomic literature on the 
poverty trap, which is difficult to escape because of microeconomic and 
macroeconomic conditions.

Since instability influences income distribution, it has an effect on 
poverty that does not pass through to the average income level. This 
complex and changing effect has been the subject of some rare cross-
country econometric analyses (Breen and Garcia-Peñalosa 2005; Laursen 
and Mahajan 2005). Referring to microeconomic results (see, for exam-
ple, Dercon 2006), Agénor (2004) as well as Laursen and Mahajan (2005) 
examine the main reasons why the poor are more vulnerable than the 
non-poor: the poor have few sources to diversify income; they are poorly 
qualified and less mobile between sectors and areas; they have limited 
access to credit and insurance markets; and they depend more on public 
transfers and social services. However, analyses of the instability effects 
among income groups show that the next to last quintile – instead of 
the last one – appears to be the most severely affected. That is why we 
can assume that the ‘almost poor’ may become ‘durably poor’ under 
unstable conditions.

The effect of instabilities on income distribution and monetary pov-
erty is likely to have consequences on mortality insofar as the survival 
function of each country is concave: since instability makes income 
distribution more unequal, it is likely to cause an increase in average 
mortality for a given average income level. Indeed, it has been shown 
that the relationship between child survival and income should be 
logistic (which means first convex then concave). But, as child survival 
is above 500 per 1,000 in all countries, this amounts to saying that we 
study only the concave part of the relationship. That involves a nega-
tive effect of inequality on survival, for a given average income level 
(Figure 6.1). It should be noted that the effect of instability on income 
distribution mainly occurs in the medium or long term.

A direct asymmetry effect or irreversibility effect

Macroeconomic instability can affect child survival without neces-
sarily modifying either the average income level or its distribution. 
Indeed, negative economic shocks can have negative effects on child 
health, which cannot be compensated for by a subsequent positive 
shock. Sharp falls in income involve rises in child mortality owing 
to the deterioration of physical or mental health. This deterioration 
can come from a reduction in access to food, drugs or medical care 
or from suddenly unhealthier living conditions. This was the case in 
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acute circumstances such as famines (Sen 1983) or the transition of 
some former Soviet Union countries (Cornia and Paniccià 2000), but is 
also likely to occur in less critical situations, in particular among poor 
people. Moreover, health deterioration leads to rises in child mortality 
that cannot be compensated by a positive shock: when economic con-
ditions change and become more favourable, child mortality does not 
decrease sufficiently to ensure compensation. This effect is perceptible 
in the short term (covering the duration of a two-phase cycle), but the 
deterioration of child health can also have irreversible effects on child 
mortality in the longer term.

This effect, too, follows from the concavity of the survival function: 
for a given average income level, the average survival level is higher 
if income is stable than if unstable. Here, we refer again to Figure 6.1. 
However the ‘distribution effect’ differs from the irreversibility effect. 
First, because it is less direct, the ‘distribution effect’ resulting from 
instability may be lower than the irreversibility effect. Second, the direct 
effect of irreversibility is rather short-term, whereas the effects that are 
likely to modify income distribution mainly work in a longer term.
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Figure 6.1: The survival level associated with an equal (stable) income is higher 
than the survival level associated with an unequal (unstable) income: s y s( )>



116 Health Inequality and Development

We must also examine the implications of the change in concavity 
with the average income level: for a survival rate higher than 500 per 
1,000, concavity first increases then decreases, tending to disappear.2 
As a result, the irreversibility effect of instability on survival succes-
sively increases then decreases with the average income level, and the 
maximum is reached when the third derivative of the survival function 
is null. However, this point is reached for an extremely low level of 
income, so that the countries of the sample are all located beyond this 
point. Thus, the direct effect of instability is expected to be decreasing in 
our sample (Figure 6.2), that is, it is likely to be higher in the low-income 
countries than in other countries (see below for details).

When we consider the relation over several periods, we must also take 
into account the fact that the relation varies over time: the curve moves 
up because of technical progress, that is, the improvement and dissemi-
nation of knowledge. Since the function is logistic, this curve’s move-
ment implies a stronger concavity. The result is that the more significant 
the technical progress, the stronger is the effect of the instability on the 
average survival level, and the greater the decline of this effect with the 
increase in the average income level.

U5S U5S
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Ln(GDP per capita)y1t y1 y1t'

s(y1)
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s(y2)

s2

y2t y2 y2t'

Figure 6.2: Instability is likely to be higher in low-income countries
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Thus, macroeconomic instability can reduce under-five survival in 
three ways: by reducing average income growth and making it more 
unequal – these two indirect effects contribute to a lower reduction in 
child mortality – but also by directly increasing child mortality in an 
irreversible manner, when the living conditions of the poor temporarily 
worsen.

The survival level associated with a stable income is higher than the 
survival level associated with an unstable income, and all the more so as 
the average income is weak (as long as we are located in the zone where 
concavity decreases).

3 Methodology

Definitions of the variable to be estimated and the variable 
of interest

Since the under-five survival indicator is limited asymptotically, and 
an increase in this indicator does not represent the same performance 
when its initial level is weak or high, the best functional form to exam-
ine is that where the variable is expressed as a logit, as Grigoriou (2005) 
underlined (Figure 6.3). We choose the under-five survival indicator 
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Figure 6.3: The estimated survival function
Source: Author’s calculations.
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(U5S) in preference to the under-five mortality indicator (U5M), so that 
an increase in the indicator reflects an improvement, that is to say:

S = =
−

⎛
⎝
⎜⎜⎜

⎞
⎠
⎟⎟⎟ = −logit U5S ln

U5S
1 U5S

U5S U5M),ln( ) ln(

where U5M is the under-five mortality rate ranging between 0 and 1 
and U5S � 1 � U5M.

The under-five survival indicator is extracted from the under-five 
mortality data of the Demographic Health Surveys supplemented by the 
estimates of the World Health Organization (Ahmad et al. 2000). This 
database corresponds to the most recent update, complete and homo-
geneous, of the various works already carried out by UNICEF, the World 
Bank and the United Nations, since it provides estimates of the average 
under-five mortality rate over five-year periods between 1955 and 1999 for 
171 of the 191 member states of the World Health Organization (WHO).

The instability of a variable is always measured relative to a reference 
value. It is often measured by the standard deviation of the growth rate, 
that is, relative to the average growth rate. But measuring the deviation 
from the trend is preferred. The problem then lies in the choice of this 
trend value. Insofar as the series may be neither purely deterministic 
nor purely stochastic, the reference value can be estimated from a mixed 
adjustment, concurrently combining a deterministic element and a sto-
chastic element – the method used in various works of the Centre d’Etudes 
et de Recherches sur le Développement International (CERDI) and chosen 
by the Committee for Development Policy (United Nations) for the meas-
urement of the economic vulnerability index. The indicator thus selected 
is the average of the quadratic deviation relative to the mixed trend.3
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The model

The relation between income instability and under-five survival

The model that allows us to test the effect of income instability on under-
five survival while controlling for the average income level is as follows:

Sit � a0 � a1.Insit � a2.yit � a3.Xit � mi � hit , (6.1)



How Growth and Related Instabilities Lower Child Survival 119

where Sit is the logit of the under-five survival rate over a five-year 
period, yit is the average per capita income over the period expressed in 
logarithms, Xit is a vector of control variables such as the importance 
of vaccinations or women’s education (expressed in logarithms), mi rep-
resents country-specific effects, and hit is the error term. Here, income 
instability (Insit) influences the average child survival rate independ-
ently of the average income level. By this way, the coefficient of the 
instability captures both the repartition effect and the direct asymmetry 
effect analysed above.4

We first choose to measure the instability of per capita income over 
the same period t. This ‘present instability’ is measured with regard to 
a four-decade mixed trend (1960–2000) as explained above. Then, we 
also measure instability over the previous period, in order to capture the 
effects likely to act in the longer term (in particular, some effects likely 
to modify income distribution). ‘Past instability’ captures the effect of 
shocks occurring between 1975 and 1979 on child survival during the 
period 1980–84, between 1980 and 1984 on child survival during the 
period 1985–89, and so on. Finally, we use a measure of instability cover-
ing 12 years, that is, both the past and present periods. In other words, 
‘overall instability’ takes into account shocks occurring between 1972 
and 1984 for the period 1980–84, between 1977 and 1989 for the period 
1985–89, and so on.

The relation between primary instabilities and under-five survival

We also analyse the effect of primary instabilities on child survival 
because we assume they are the main sources of income instability. As 
low-income countries are often characterized by a significant share of 
primary commodities in their exports and by strong exposure to natural 
disasters, the incidence of instability in global agricultural commodity 
prices and climatic shocks is hypothesized to be higher in these countries 
than in the developed nations (IMF 2003). In order to test the effect of 
primary instabilities, we introduce successively into the model the insta-
bility of exports of goods and services in constant dollars (in this sense, 
the exports measure is a ‘volume’ measure), the instability of agricultural 
production per capita which is taken as a proxy of climatic instability, and 
the instability of world agricultural commodity prices.5 The econometric 
models, which allow us to test the effects of primary instabilities on child 
survival for a given income level, are similar to the previous model.6

Data, variables and sample

The econometric analysis is based on a panel of 97 developing countries 
over the periods 1980–84, 1985–89, 1990–94 and 1995–99. Table 6.1 
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displays the composition of the sample. In order to control for country-
specific effects, the potential endogeneity of the regressors and the omit-
ted variable bias, we use the GMM system estimator. We introduce into 
each model two important control variables, although their availability 
is relatively limited (which implies a reduction in the sample): the rate of 

Table 6.1: Composition of the sample

* Algeria Eritrea * Mozambique
Angola Ethiopia Namibia

* Argentina * Fiji * Nepal
* Bangladesh Gabon * Nicaragua

Belize * Gambia * Niger
* Benin * Ghana Nigeria
* Bolivia * Guatemala Oman
* Botswana Guinea * Pakistan
* Brazil Guinea-Bissau * Papua New Guinea

Burkina Faso * Guyana * Paraguay
* Burundi * Haiti * Peru

Cambodia * Honduras * Philippines
* Cameroon * India * Rwanda

Cape Verde * Indonesia Samoa
* Central African Republic * Iran, Islamic Rep. Saudi Arabia

Chad * Jamaica * Senegal
* Chile * Jordan * Sierra Leone
* China * Kenya Solomon Islands
* Colombia Lao PDR * South Africa

Comoros Lebanon * Sri Lanka
* Congo, Dem. Rep. * Lesotho * Sudan
* Congo, Rep. Madagascar * Swaziland
* Costa Rica * Malawi * Syrian Arab Republic

Côte d’Ivoire * Malaysia Tanzania
Djibouti Mali Thailand
Dominican Republic Mauritania Togo
Ecuador Mauritius Trinidad and Tobago
Egypt, Arab Rep. Mexico Tunisia
El Salvador Mongolia Turkey
Equatorial Guinea Morocco Uganda

Uruguay
Vanuatu
Venezuela
Vietnam
Yemen, Republic of
Zambia
Zimbabwe

Note: * Refers to the small sample (Table 6.3, Column 2).
Source: Authors’ estimates.
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diphtheria–pertussis–tetanus (DPT) vaccination of children less than one 
year of age (WDI 2005) and the average years of schooling for women 
over 25 years (Barro and Lee 2000).

For the instability variables, average income is measured by GDP per 
capita expressed in constant dollars for the base year 2000 (WDI 2005). 
The variable of export instability is measured from total exports of goods 
and services in constant dollars for the base year 2000 (WDI 2005). The 
variable of climatic instability is measured from the agricultural produc-
tion index per capita (FAOSTAT 2006). The world agricultural commod-
ity price index is of the Deaton–Miller type,7 constructed from price 
series in dollars (IFS 2005), converted into local currency, deflated by the 
export unit value of the developed countries.

4 Results

Descriptive statistics

As mentioned above, the econometric analysis is based on a panel 
of 97 developing countries for which four observations are available: 
1980–84, 1985–89, 1990–94 and 1995–99. The panel is not balanced. 
Moreover, the sample can vary noticeably with the introduction of 
some variables.8

Table 6.2 gives the statistical description of the variables. It reveals 
some heterogeneity within the sample: the under-five mortality rate is 
multiplied by 3.2 between the first and the third quartile, the rate of vac-
cination by almost 2 and the level of education by 3.4. We also observe 
that some heterogeneity in the levels of income instability, export insta-
bility, agricultural production instability and world agricultural com-
modity price instability is not particularly striking between the quartiles 
(instability is multiplied by approximately 2 between the first quartile 
and the third quartile). Furthermore, if income instability and climatic 
instability remain moderate on average (respectively 4.14 per cent and 
6.22 per cent), the average instability of exports and of world prices 
(which are dependent) prove rather important since they respectively 
reach 10.83 per cent and 16.63 per cent.

The effects of instability on child survival

The effects of instability on child survival have been tested with a semi-
logarithmic model. Indeed, the effects depend on whether the initial 
level of instability is weak or high. The variable of interest is thus not 
expressed in logarithms, unlike the control variables.
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Table 6.3 displays the results of the estimate of the effect of ‘present 
instability’ (measured by the average of the quadratic deviation relative 
to a mixed trend) on the logit of child survival, using the GMM system 
estimator. In order to enlarge the sample, we also choose to run regres-
sions without including the education variable, which drops many 
observations. The effect of average income instability on child survival 
proves to be significant at a threshold of 1 per cent for the two samples. 
In addition, primary instabilities appear to be significant (only on the 
small sample for export instability). Moreover, the effect of income 
instability on child survival has been tested with two other instabil-
ity measurements (the standard deviation of annual growth rate and 
the average of the absolute deviation relative to the mixed trend). The 
results also prove to be significant (not presented here).

Table 6.2: Descriptive statistics

U5S U5M GDP VACCIN EDUC

Min 0.67 0.01 494.11 1.00 0.10
Max 0.99 0.33 18323.86 99.00 8.18
Mean 0.89 0.11 3358.55 61.23 3.12
1st quartile 0.84 0.05 1283.18 42.25 1.37
2nd quartile 0.90 0.10 2563.61 65.60 2.86
3rd quartile 0.95 0.16 4636.39 82.20 4.68
No. of countries 97 97 97 97 67

INS(GDP) INS(X) INS(AGRI) INS(Pw)

Min 0.36 0.97 0.96 2.30
Max 18.54 62.65 22.57 124.72
Mean 4.14 10.83 6.22 16.63
1st quartile 2.34 5.87 3.22 8.94
2nd quartile 3.58 8.81 4.71 12.75
3rd quartile 5.38 13.12 8.54 17.96
No. of countries 97 82 92 43

Notes:
U5M Under-five mortality rate, bounded by 0 and 1;
U5S Under-five survival rate, bounded by 0 and 1 (U5S � 1 � U5M);
GDP  Gross domestic product per capita, based on purchasing power parity, constant 

international dollars, base year 2000;
VACCIN Rate of DPT vaccination of children under the age of one year;
EDUC Average number of schooling years of women over 25 years of age;
INS(GDP) Instability of per capita income, constant dollars, base year 2000;
INS(X) Instability of exports of goods and services, constant dollars, base year 2000;
INS(AGRI) Instability of agricultural production per capita;
INS(Pw) Instability of international agricultural prices.
Source: Authors’ estimates.
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We also run regressions including an interactive term (Insit*yit) in 
order to capture the likely decreasing effect of instability with income 
level. The results are not significant (not presented here). In fact, 
although the effect of instability seems to decrease with income level, 
this phenomenon does not appear very pronounced in our sample. This 
can be highlighted by the examination of the estimated logistic func-
tion. From results displayed in Table 6.3, column 1, we get the following 
relationship (for the mean value of the vaccination variable):

Logit U5S � 0.9 ln(GDP) � 4.5, (6.2)

which is equivalent to:

U S
GDP

5
1

1 0 9 4 5
=
+ − −exp ( . ln( ) . )

 (6.3)

From this equation, we get the second derivative function. It is negative 
and increasing, which means that the curve is concave and that con-
cavity diminishes as income increases. Nevertheless, we note that the 
decrease in the effect of instability may not be very strong since many 
observations are located on the right part of the logistic curve where 
concavity does not vary much (the minimum income level equals 500 
PPP$). This may explain the lack of significance of the results concern-
ing an effect of instability expected to decrease with income.

Table 6.5 gives the marginal impact of instability (measured from the 
calculations provided in Table 6.4) according to several values of child 
survival:9 when income instability increases by 5 points, the average 
child survival rate decreases by 0.018 units (0.024 units for the first 
quartile of child survival). In other words, the average mortality rate is 
strongly affected since it changes from 110 to 128 per 1,000 (from 160 
to 184 per 1,000 for the first quartile of child survival). Moreover, the 

Table 6.4: Impact of instability (Ins) on under-five survival (s) according to a 
semi-logistic specification

Specification Derivative ds

dIns

Interpretation

ln .
s

s
Ins

1−
= +

⎛
⎝
⎜⎜⎜

⎞
⎠
⎟⎟⎟ a b

1

1s s
ds dIns

.( )
. .

−
= b b. .( )s s1−

Marginal impact 
depending on � 
and on s.(1�s)

Source: Following the analysis of Grigoriou (2005).
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marginal impact of income instability is 2.8 times stronger for the first 
quartile of child survival than for the third.

The results concerning the effects of instability in exports, climate, 
and world prices can be analysed in a similar way: when export instabil-
ity increases by 10 points, the average mortality rate changes from 110 
to 119 per 1,000 (from 160 to 172 per 1,000 for the first quartile of child 
survival). In the same way, when agricultural production instability 
increases 10 points, the average mortality rate goes from 110 per 1,000 
to 129 per 1,000 (from 160 to 185 per 1,000 for the first quartile of child 
survival). Lastly, when the instability of the world agricultural commod-
ity prices increases 10 points, the average mortality rate rises from 110 
to 120 per 1,000 (from 160 to 173 per 1,000 for the first quartile of child 
survival).

Table 6.6 presents the effect of ‘past instability’ (income instability 
then primary instabilities), which appears significant on the two sam-
ples. Table 6.8 gives the marginal impact of ‘past instability’ according 
to several values of child survival: when income instability increases 
by 5 points, the average child survival rate decreases by 0.0155 units 
(0.0205 units for the first quartile of child survival). In other words, the 
average mortality rate changes from 110 to 125 per 1,000 (from 160 to 
180 per 1,000 for the first quartile of child survival).

Table 6.7 also shows a significant effect of ‘overall instability’ (except 
for export instability, which is significant only on the large sample). Note 
that the coefficients of ‘overall instability’ are larger than the coefficients 
of ‘past instability’ (Table 6.6) and of ‘present instability’ (Table 6.3). 
Indeed, ‘overall instability’ may reflect both the irreversibility effect, 
which is likely to occur over the period, and the effect of instability over the 
previous years. Table 6.9 gives the marginal impact of ‘overall instability’ 
on child survival: when income instability increases 5 points, the average 
child survival rate decreases by 0.037 units (0.049 units for the first quar-
tile of child survival). So, the average mortality rate is strongly (to p.128) 

Table 6.5: Marginal impact of ‘present instability’ on child survival

INS(GDP) INS(X) INS(AGRI) INS(Pw)

Mean of U5S –0.0036 –0.0009 –0.0019 –0.0010
First quartile of U5S –0.0047 –0.0012 –0.0025 –0.0013
Second quartile of U5S –0.0032 –0.0008 –0.0017 –0.0009
Third quartile of U5S –0.0017 –0.0004 –0.0009 –0.0004

Source: Calculated from the coefficients of instability obtained in Columns 2, 4, 6, and 8 
of Table 6.3 at different levels of under-five survival (mean of the sample, first, second and 
third quartile of the sample).



Ta
bl

e 
6.

6:
 

Ef
fe

ct
 o

f 
‘p

as
t 

in
st

ab
il

it
y’

 o
n

 c
h

il
d

 s
u

rv
iv

al

IN
S(

G
D

P
)

IN
S(

X
)

IN
S(

A
G

R
I)

IN
S(

P
w

)

1
2

3
4

5
6

7
8

In
st

ab
il

it
y

–0
.0

35
**

–0
.0

34
*

–0
.0

06
**

*
–0

.0
14

*
–0

.0
51

**
*

–0
.0

27
*

–0
.0

01
**

*
–0

.0
01

*
0.

01
8

0.
02

1
0.

00
2

0.
00

8
0.

01
3

0.
01

6
0.

00
0

0.
00

0
G

D
P 

p
er

 c
ap

it
a

1.
03

8*
**

0.
86

5*
**

0.
93

4*
**

0.
64

4*
**

0.
85

3*
**

1.
19

0*
**

0.
90

9*
**

0.
77

1*
**

0.
16

8
0.

20
1

0.
10

4
0.

13
2

0.
13

7
0.

27
2

0.
08

7
0.

19
9

V
ac

ci
n

at
io

n
0.

29
5*

**
0.

29
6*

**
0.

20
4*

**
0.

12
7*

0.
21

0*
**

0.
43

8*
**

0.
14

3*
*

0.
27

6*
*

0.
08

5
0.

09
9

0.
06

8
0.

07
3

0.
05

3
0.

14
1

0.
05

7
0.

10
7

Ed
u

ca
ti

on
0.

05
6

0.
34

0*
**

–0
.2

31
0.

08
6

0.
16

6
0.

11
2

0.
22

8
0.

15
7

C
on

st
an

t
–6

.8
43

**
*

–5
.5

19
**

*
–5

.7
58

**
*

–3
.3

75
**

*
–4

.8
95

**
*

–8
.3

72
**

*
–5

.2
64

**
*

–4
.8

24
**

*
1.

21
4

1.
66

3
0.

75
3

1.
06

3
1.

00
8

2.
36

6
0.

64
3

1.
68

5

N
o.

 o
f 

ob
se

rv
at

io
n

s
33

9
25

1
26

7
21

8
34

9
25

1
16

8
13

4
N

o.
 o

f 
co

u
n

tr
ie

s
95

67
79

63
93

66
43

35
H

an
se

n
0.

02
4

0.
01

3
0.

05
4

0.
31

2
0.

17
4

0.
36

6
0.

37
4

0.
10

3
A

R
1

0.
00

0
0.

00
1

0.
00

0
0.

00
1

0.
03

5
0.

00
1

0.
00

5
0.

00
0

A
R

2
0.

49
6

0.
24

0
0.

30
6

0.
11

5
0.

41
9

0.
54

4
0.

40
8

0.
46

4

N
ot

es
: 

St
an

d
ar

d
 e

rr
or

s,
 c

or
re

ct
ed

 f
or

 h
et

er
os

ce
d

as
ti

ci
ty

, 
ap

p
ea

r 
be

lo
w

 t
h

e 
co

ef
fi

ci
en

ts
.

Es
ti

m
at

or
: 

G
M

M
 s

ys
te

m
;

D
ep

en
d

en
t 

va
ri

ab
le

: 
lo

gi
t 

of
 u

n
d

er
-f

iv
e 

su
rv

iv
al

 r
at

e 
(S

);
IN

S(
G

D
P)

: 
In

st
ab

il
it

y 
of

 p
er

 c
ap

it
a 

in
co

m
e,

 c
on

st
an

t 
d

ol
la

rs
, 

ba
se

 y
ea

r 
20

00
;

IN
S(

X
):

 I
n

st
ab

il
it

y 
of

 e
xp

or
ts

 o
f 

go
od

s 
an

d
 s

er
vi

ce
s,

 c
on

st
an

t 
d

ol
la

rs
, 

ba
se

 y
ea

r 
20

00
;

IN
S(

A
G

R
I)

: 
In

st
ab

il
it

y 
of

 a
gr

ic
u

lt
u

ra
l 

p
ro

d
u

ct
io

n
 p

er
 c

ap
it

a;
IN

S(
Pw

):
 I

n
st

ab
il

it
y 

of
 i

n
te

rn
at

io
n

al
 a

gr
ic

u
lt

u
ra

l 
p

ri
ce

s;
In

st
ab

il
it

y 
is

 m
ea

su
re

d
 o

n
 e

ac
h

 p
er

io
d

 (
t 

– 
1)

;
A

ll
 v

ar
ia

bl
es

 a
re

 e
xp

re
ss

ed
 i

n
 l

og
ar

it
h

m
s 

ex
ce

p
t 

in
st

ab
il

it
y;

Pe
ri

od
s:

 1
98

0–
84

, 
19

85
–8

9,
 1

99
0–

94
, 

19
95

–9
9

* 
si

gn
if

ic
an

t 
at

 1
0%

, 
**

 s
ig

n
if

ic
an

t 
at

 5
%

, 
**

* 
si

gn
if

ic
an

t 
at

 1
%

.
T

h
e 

H
an

se
n

 s
ta

ti
st

ic
, w

h
ic

h
 i

s 
th

e 
m

in
im

iz
ed

 v
al

u
e 

of
 t

h
e 

tw
o-

st
ep

 G
M

M
 c

ri
te

ri
on

 f
u

n
ct

io
n

, g
en

er
al

ly
 i

n
d

ic
at

es
 t

h
at

 i
n

st
ru

m
en

ts
 a

re
 e

xo
ge

n
ou

s.
 A

R
(1

) 
an

d
 A

R
(2

) 
te

st
s 

ge
n

er
al

ly
 i

n
d

ic
at

e 
th

at
 t

h
er

e 
is

 n
o 

p
ro

bl
em

 o
f 

au
to

co
rr

el
at

io
n

 i
n

 t
h

e 
m

od
el

.
So

ur
ce

: 
A

u
th

or
s’

 e
st

im
at

es
.

126  



Ta
bl

e 
6.

7:
 

O
ve

ra
ll

 e
ff

ec
t 

of
 p

as
t 

an
d

 p
re

se
n

t 
in

st
ab

il
it

y 
on

 c
h

il
d

 s
u

rv
iv

al

IN
S(

G
D

P
)

IN
S(

X
)

IN
S(

A
G

R
I)

IN
S(

P
w

)

1
2

3
4

5
6

7
8

In
st

ab
il

it
y

–0
.0

96
**

*
–0

.0
82

**
–0

.0
06

**
–0

.0
18

–0
.0

85
**

*
–0

.0
52

**
–0

.0
14

**
–0

.0
12

**
0.

02
4

0.
03

5
0.

00
3

0.
01

1
0.

02
7

0.
02

4
0.

00
6

0.
00

6
G

D
P 

p
er

 c
ap

it
a

0.
86

8*
**

0.
78

9*
**

0.
84

5*
**

0.
67

7*
**

0.
80

0*
**

1.
06

4*
**

0.
82

8*
**

0.
76

4*
**

0.
10

4
0.

20
8

0.
10

8
0.

17
7

0.
12

7
0.

23
0

0.
08

7
0.

22
0

V
ac

ci
n

at
io

n
0.

13
5*

*
0.

20
2*

*
0.

21
2*

**
0.

28
0*

**
0.

22
9*

**
0.

40
2*

**
0.

30
2*

**
0.

24
2*

0.
06

1
0.

08
3

0.
06

8
0.

09
1

0.
05

2
0.

12
3

0.
07

8
0.

12
7

Ed
u

ca
ti

on
0.

11
0

0.
15

4
–0

.1
53

0.
11

8
0.

15
9

0.
14

4
0.

19
9

0.
18

7
C

on
st

an
t

–4
.5

60
**

*
–4

.3
50

**
*

–5
.0

80
**

*
–4

.0
09

**
*

–4
.2

64
**

*
–7

.1
04

**
*

–5
.0

43
**

*
–4

.4
50

**
0.

74
3

1.
59

1
0.

77
3

1.
40

3
0.

96
1

1.
97

8
0.

69
0

1.
96

2

N
o.

 o
f 

ob
se

rv
at

io
n

s
32

8
24

8
26

2
21

4
34

9
25

1
16

8
13

4
N

o.
 o

f 
co

u
n

tr
ie

s
94

67
77

62
93

66
43

35
H

an
se

n
0.

03
0

0.
06

8
0.

08
5

0.
04

7
0.

08
2

0.
29

3
0.

25
3

0.
28

3
A

R
1

0.
00

0
0.

00
0

0.
00

0
0.

00
0

0.
00

1
0.

00
0

0.
00

7
0.

00
1

A
R

2
0.

88
3

0.
55

4
0.

61
0

0.
86

7
0.

24
7

0.
31

8
0.

26
3

0.
12

7

N
ot

es
: 

St
an

d
ar

d
 e

rr
or

s,
 c

or
re

ct
ed

 f
or

 h
et

er
os

ce
d

as
ti

ci
ty

, 
ap

p
ea

r 
be

lo
w

 t
h

e 
co

ef
fi

ci
en

ts
.

Es
ti

m
at

or
: 

G
M

M
 s

ys
te

m
;

D
ep

en
d

en
t 

va
ri

ab
le

: 
lo

gi
t 

of
 u

n
d

er
-f

iv
e 

su
rv

iv
al

 r
at

e 
(S

);
IN

S(
G

D
P)

: 
In

st
ab

il
it

y 
of

 p
er

 c
ap

it
a 

in
co

m
e,

 c
on

st
an

t 
d

ol
la

rs
, 

ba
se

 y
ea

r 
20

00
;

IN
S(

X
):

 I
n

st
ab

il
it

y 
of

 e
xp

or
ts

 o
f 

go
od

s 
an

d
 s

er
vi

ce
s,

 c
on

st
an

t 
d

ol
la

rs
, 

ba
se

 y
ea

r 
20

00
;

IN
S(

A
G

R
I)

: 
In

st
ab

il
it

y 
of

 a
gr

ic
u

lt
u

ra
l 

p
ro

d
u

ct
io

n
 p

er
 c

ap
it

a;
IN

S(
Pw

):
 I

n
st

ab
il

it
y 

of
 i

n
te

rn
at

io
n

al
 a

gr
ic

u
lt

u
ra

l 
p

ri
ce

s;
In

st
ab

il
it

y 
is

 m
ea

su
re

d
 o

n
 e

ac
h

 p
er

io
d

 (
on

 (
t 

– 
1)

 a
n

d
 t

);
A

ll
 v

ar
ia

bl
es

 a
re

 e
xp

re
ss

ed
 i

n
 l

og
ar

it
h

m
s 

ex
ce

p
t 

in
st

ab
il

it
y;

Pe
ri

od
s:

 1
98

0–
84

, 
19

85
–8

9,
 1

99
0–

94
, 

19
95

–9
9

* 
si

gn
if

ic
an

t 
at

 1
0%

, 
**

 s
ig

n
if

ic
an

t 
at

 5
%

, 
**

* 
si

gn
if

ic
an

t 
at

 1
%

.
T

h
e 

H
an

se
n

 s
ta

ti
st

ic
, w

h
ic

h
 i

s 
th

e 
m

in
im

iz
ed

 v
al

u
e 

of
 t

h
e 

tw
o-

st
ep

 G
M

M
 c

ri
te

ri
on

 f
u

n
ct

io
n

, g
en

er
al

ly
 i

n
d

ic
at

es
 t

h
at

 i
n

st
ru

m
en

ts
 a

re
 e

xo
ge

n
ou

s.
 A

R
(1

) 
an

d
 A

R
(2

) 
te

st
s 

ge
n

er
al

ly
 i

n
d

ic
at

e 
th

at
 t

h
er

e 
is

 n
o 

p
ro

bl
em

 o
f 

au
to

co
rr

el
at

io
n

 i
n

 t
h

e 
m

od
el

.
So

ur
ce

: 
A

u
th

or
s’

 e
st

im
at

es
.

  127



128 Health Inequality and Development

Table 6.8: Marginal impact of ‘past instability’

INS(PIB) INS(X) INS(AGRI) INS(Pw)

Mean of U5S –0.0031 –0.0013 –0.0025 –0.0001
First quartile of U5S –0.0041 –0.0017 –0.0033 –0.0001
Second quartile of U5S –0.0028 –0.0012 –0.0022 –0.0001
Third quartile of U5S –0.0014 –0.0006 –0.0011 0.0000

Source: Calculated from the coefficients of instability obtained in Columns 2, 4, 6, and 8 
of Table 6.6 at different levels of under five survival (mean of the sample, first, second and 
third quartile of the sample).

Table 6.9: Marginal impact of ‘overall instability’

INS(PIB) INS(X) INS(AGRI) INS(Pw)

Mean of U5S –0.0074 –0.0016 –0.0047 –0.0012
First quartile of U5S –0.0098 –0.0021 –0.0064 –0.0016
Second quartile of U5S –0.0066 –0.0014 –0.0043 –0.0011
Third quartile of U5S –0.0034 –0.0008 –0.0021 –0.0005

Source: Calculated from the coefficients of instability obtained in Columns 2, 4, 6, and 8 
of Table 6.7 at different levels of under five survival (mean of the sample, first, second and 
third quartile of the sample).

(from p.125) affected since it expands from 110 to 147 per 1,000 (from 
160 to 209 per 1,000 for the first quartile of child survival).

5 Conclusion

In this chapter, we extend the earlier micro-based chapters of the book 
to consider how the broader but potentially equally important issue 
of macroeconomic instabilities are likely to affect under-five survival 
beyond their effect through lower economic growth. First, they have 
an irreversible influence on child mortality owing to asymmetry in the 
reaction of child health to the ups and downs in economic variables. 
Moreover, they may involve a stronger income inequality (because the 
‘almost poor’ people are more likely to suffer from income shocks), 
which reduces the average child survival rate.

Our econometric analysis made it possible, controlling for the impact 
of average income, to establish several results concerning the relation 
between instabilities and under-five survival: average income instability – 
as well as primary instabilities (relating to climate, world commod-
ity prices, exports) that are the main exogenous sources of income 
 instability – appears to have a direct effect (‘present instability’) on child 
survival in the developing countries of the sample. This effect proved to 
be of quite a large scale, since increasing income instability by 5 points 



How Growth and Related Instabilities Lower Child Survival 129

is likely to involve a 16 per cent increase in the mortality rate. Moreover, 
income instability also appears to have an effect on child survival in the 
longer run (‘past instability’), although of lesser magnitude. Although 
provisional, these results suggest that addressing the issue of macro-
economic instability is a significant way to improve health level in 
developing countries.

The analysis presented here could be extended in several directions. 
One is to work out a specification of the relation, making it possible 
to test the existence of thresholds and other non-linearities. Is there a 
minimum level of instability above which the effect matters? Is there 
a level of per capita income beyond which the effect of instability is 
no longer significant? What are the factors conditioning the effect of 
instability? It would also be interesting to compare the direct effects of 
macroeconomic instability on child survival with those resulting from 
lower economic growth.

Notes

1. Note that the assumption of asymmetry is more particularly used in the 
analysis of the effects of primary instabilities.

2. Null at the inflection point located at 500 per 1,000, the second derivative 
of the survival function is then negative. Moreover, on this interval, it is first 
decreasing then increasing.

3. This measurement seems to be best adapted to our study. However, tests of 
robustness have been carried out with alternative measurements, such as the 
standard deviation of the annual growth rate and the average of the absolute 

deviation relative to the mixed trend: Ins
n
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4. It did not appear relevant to introduce the Gini coefficient in the regression 
in order to isolate the direct asymmetry effect since the latter is likely to also 
affect the Gini coefficient.

5. It is also possible to combine these two primary instabilities in an index of 
exogenous shocks, via a simple or weighted average. The results obtained did 
not prove to be conclusive.

6. Political instability is not considered as such in the model. It cannot be 
treated as a primary instability since it itself depends on the primary instabili-
ties listed above.

7. The Deaton–Miller index is a geometrically weighted index. Here, the price 
of each commodity is weighted by its share in the total value of agricultural 
production in 1990:

 
P Pit jt

Wi

j

=∏ 0.

8. In particular, the estimate of the effect of the instability of world agricultural 
prices on child survival is carried out on a sample reduced to the agricultural 
commodity-exporting countries, that is, the countries whose exports of agricul-
tural commodities constitute 50 per cent or more of total commodity exports.
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9. Indeed, the response of child survival to instability depends on the child sur-
vival level, owing to the logistic form applied to the child survival variable.
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7
Intra-Household Arrangements 
and Adult Health Satisfaction: 
Evidence from Mexico
Mariano Rojas

1 Introduction

This chapter deals with the impact of household arrangements on 
an individual’s health satisfaction, through a subjective wellbeing 
approach. It thus provides both a unique methodological complement 
to the earlier papers in the series, and extends the child-based analysis 
to come with the key intrahousehold allocations issues that are vital to 
understanding the development process.

The literature on household arrangements is vast. Some authors have 
proposed that the family is basically a communitarian organization, 
where all – and not merely economic – household resources are pooled 
together into a common pot from which all family members can bene-
fit equally. On the other hand, other authors approach the family as a 
cooperative equilibrium outcome, so that individualistically motivated 
adults remain in the group as long as they attain benefits. Under the 
 cooperative bargaining models, the benefits from household resources, 
for example, pooling income, emotional support, investment in rela-
tional and economic goods, division of household tasks and responsi-
bilities, confidence and trust, are distributed on the basis of a bargaining 
process. Extreme situations may include altruistic behaviour, where 
some members make sacrifices for the benefit of others, or a totally 
individualistic household, where members act as partners, with separate 
budgets, personal relations, and so on.

The literature on intra-household arrangements has stressed that 
the family is a black box that may entail communitarianism, altru-
ism, cooperation, bargaining and conflict (Bergstrom 1997; Hart 1990; 
Vogel 2003). This chapter argues that the nature of household arrange-
ments is relevant for the study of health satisfaction. Whether a person 
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has equal access to the health benefits from his1 household resources 
depends on the nature of the intra-household arrangement. Hence, the 
intra-household distribution of these resources for satisfactory health 
is determined by the nature of household arrangements, making the 
distribution of health satisfaction within the household a relevant 
area of research. In particular, this chapter is interested in studying the 
household arrangements of low-income families, where an unequal dis-
tribution of  relevant health satisfaction resources is assumed to be more 
pernicious for some household members.

The status of a person within the family and his position as breadwinner 
are used as proxies for his social and economic power within the family. 
Under a cooperative bargaining model, the distribution of health satisfac-
tion follows closely the status allocation as breadwinner and family status, 
while no similar relationship is expected in a communitarian model.

This investigation also examines which income proxy is more relevant 
in explaining health satisfaction. The explanatory power of alternative 
income proxies, such as household income, personal income, house-
hold per capita income, and household equivalent income, is analysed. 
In an effort to determine which income proxy is better for explaining 
the health satisfaction of a person, I address two relevant issues:

(i) whether household economic resources are pooled together to gen-
erate health satisfaction;2 and

(ii)  whether there are family-size depletion effects in utilizing these 
economic resources to generate health satisfaction.3

The investigation follows a subjective wellbeing approach (Headey 
et al. 1985; Headey and Wearing 1992; Veenhoven 1996; Van Praag 
et al. 2003; Van Praag and Ferrer-i-Carbonell 2004; Rojas 2005, 2006a, 
2006b). It is argued that health satisfaction, as declared by the person, 
provides useful information that cannot be captured fully by objective 
health indicators alone. Health satisfaction captures information not 
only on the occurrence of illness but also about the social and family 
context within which these illnesses affect wellbeing. For example, the 
fact of being ill is not enough to assess a person’s wellbeing, since that 
particular observation overlooks such relevant factors as the existence 
and nature of family support, the quality of medical attention (human 
and therapeutic), the role of social stigmas and social expectations, 
modification of activities by the patient (household chores or recrea-
tional pastime), and the existence and support of friends. In other words, 
being ill is not the same as suffering from an illness. Some variation in 
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 suffering is to be expected among those afflicted with the same illness. 
Thus, health satisfaction encompasses information not only on being ill 
but also about related conditions influencing the degree of suffering.

The chapter is structured as follows. First, I introduce the literature on 
theories of the family, highlighting the relevance of household arrange-
ments in studying health satisfaction. I then present the database and 
discuss the construction of a health satisfaction indicator. The following 
section discusses the income proxies related to health satisfaction, and 
shows that household income has greater explanatory power than per-
sonal income and that no adjustment for family size is required. After 
studying the relationship between health satisfaction and a person’s 
status within the family, I examine the relationship between health sat-
isfaction and the breadwinner status, with a particular focus on the situ-
ation in low-income groups. I then examine the role of intra-household 
bargaining power in health satisfaction, and, finally, present the major 
conclusions of the investigation.

2 Household arrangements and intra-household 
health satisfaction

Most people live in a variety of family arrangements. They share respon-
sibilities and long-run life projects as well as emotional support and 
economic resources. They also produce relational and economic goods 
under an institutional framework known as the family. Family arrange-
ments deal with the intra-family distribution of economic and rela-
tional resources that generate life satisfaction and, in particular, health 
satisfaction; hence they are crucial in the study of the wellbeing of a 
person. In his work on the family, Vogel (2003: 393) states that: ‘In the 
case of the family the principle is reciprocity and an informal contract 
between family members concerning responsibilities for the welfare of 
family members’. There is a contract between spouses, between par-
ents and their children, between adults and their elderly parents, and 
between adults and further relatives.

In his pioneer work on the economic approach to the study of the 
family, Becker (1973, 1974, 1981) assumes that some family members – 
usually the head of the family – behave altruistically, while others behave 
selfishly. Thus, Becker combines communitarian and individualistic 
characteristics within his analysis of the family. He assumes that altruis-
tic members are concerned with the wellbeing of the rest of the family, 
although not necessarily as much as they are concerned about their own 
wellbeing. In consequence, the wellbeing of other members is incorpo-
rated in the utility function of altruistic members. Selfish  members are 
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concerned just with their own circumstances, and they have no interest 
in the wellbeing of the rest of the family. The altruistic behaviour of 
income earners implies that health satisfaction is not closely related to 
their breadwinner or family status within the household. From an eco-
nomic point of view, in a perfectly communitarian family (Rojas 2007a), 
the relationship between health satisfaction and the household-income 
proxy of a person should be the same for all household members, regard-
less of role as breadwinner or status within the family.

Recent studies consider the family as a cooperative arrangement 
in which members, particularly spouses and adult members, exhibit 
 selfish behaviour; they are concerned only about their own utility and 
they act  unilaterally. Thus, a cooperative equilibrium (a marriage or a 
 family) emerges because it is convenient to all household members. This 
approach, known as the ‘cooperative bargaining model of the family’ 
(Manser and Brown 1980; McElroy 1985, 1990; Lundberg and Pollak 
1993, 1996; Pollak 1994, 2002), explains intra-family decisions as the 
result of a collective-choice process that takes place on the basis of selfish 
and unilateral interests, leading to cooperative household equilibriums. 
Hence, family members remain in the household as long as the arrange-
ment is to their advantage.

According to cooperative bargaining models, the distribution of 
bargaining power within the family influences the kind of cooperative 
equilibrium that emerges as well as its corresponding intra-household 
distribution of gains (Binmore 1987). Asymmetries in the access to 
household income develop from the differences in the bargaining 
power of family members. For example, Lundberg et al. (1997) find 
that an increase in a person’s income raises his decision-making power 
within the family. Thus, according to cooperative bargaining models, 
these asymmetries should be reflected in the intra-household distribu-
tion of health satisfaction.

The present investigation tests, on the basis of a person’s bread winner 
and family status, whether an asymmetric arrangement in health satis-
faction exists in Mexico.4 Being the main or a secondary breadwinner 
within the family should provide more bargaining power, which the 
person could transform into a cooperative equilibrium that raises his 
health satisfaction relative to other family members. Status within the 
family is another important variable associated with bargaining power 
because of the advantage of influencing the internal division of labour 
at the household level. This means that a person, for example the 
mother or grandparent, who may not be earning income could hold 
substantial bargaining power as a consequence of their place within 
the family’s division of labour. Hence, if family arrangements are based 
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on cooperative bargaining models, then family members with greater 
 bargaining power should also enjoy greater health satisfaction.

Rojas (2007a) makes a distinction between communitarian and indi-
vidualistic families on the basis of the altruistic and cooperative bargain-
ing models. In a perfectly communitarian family, the subjective wellbeing 
of the person should depend on his household income but still be inde-
pendent of his breadwinning role and family status. Likewise, earning a 
large share of the household’s income or no share at all should not matter 
for a person’s wellbeing in a communitarian/altruistic household. On the 
contrary, in an individualistic family, which develops because coopera-
tive equilibrium is convenient for each member, an individual’s bread-
winning and family status should affect his relative wellbeing. Family 
members with greater bargaining power should have greater wellbeing 
benefits from a given endowment of household resources (household 
income and other relevant resources). Furthermore, in an individualistic 
family, access to resources that contribute to wellbeing is expected to be 
strongly related to a person’s share in generating household income. This 
chapter focuses on health satisfaction, and uses the subjective wellbeing 
approach to explore how household arrangements influence the relation-
ship between health satisfaction and household income.5

It is clear that household arrangements have important implications 
for health satisfaction. These household arrangements matter for the 
allocation of relevant health-satisfaction resources among household 
members. These relevant resources refer to expenditure in health care, 
such as medicines and vaccines, doctor visits, laboratory analyses and 
hospital therapy. They also refer to the allocation of time resources by 
family members in care-giving and undertaking of health-threatening 
activities. Substantial intra-household asymmetries in the access to 
relevant resources for health satisfaction suggest that there may be 
relatively healthy persons in low-income families as well as relatively 
unhealthy persons in high-income families. If this is the case, then 
household income is not a good proxy for the health satisfaction of 
each household member. On the other hand, if family arrangements 
are basically communitarian, then household income becomes a good 
proxy for every household member’s health satisfaction.

3 The database

The survey

A survey was conducted in five states of central and south Mexico, as 
well as in the Federal District (Mexico City), during October and November 
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of 2001.6 A stratified-random sample was balanced by household income, 
gender and urban/rural areas. As 1,540 questionnaires were properly com-
pleted, the sample size was considered acceptable for inference in central 
Mexico. It is important to note that only adult people were interviewed, 
and so the health satisfaction of children and teenagers (less than 18 years 
old) in the family was not considered in this investigation. Furthermore, 
the unit of study in the survey was the person, not the family. It would 
have been preferable to interview all adult members in a household, but 
financial constraints did not allow the construction of such a database.

The variables

The survey collected information on the following quantitative and 
qualitative variables:

Demographic and social variables: education, age, gender, marital status, 
household composition (age and number of household-income-dependent 
persons), family status (father, mother, daughter or son, grandparent, 
other), and breadwinning status (main breadwinner, secondary breadwin-
ner, marginal breadwinner, no breadwinner).

Economic variables: current household income and current personal 
income.

Health satisfaction: the question asked was: ‘How satisfied are you with 
your current health?’

The verbal answer had a seven-option scale, ranging from extremely 
unsatisfied to extremely satisfied. Health satisfaction was considered 
as an ordinal variable. Table 7.1 presents the frequency for the health 
satisfaction variable.

Table 7.1: Frequency for health satisfaction variable

Health satisfaction Per cent

Extremely unsatisfied 0.20
Very unsatisfied 0.98
Unsatisfied 8.74
Neither satisfied nor unsatisfied 7.50
Satisfied 52.51
Very satisfied 24.46
Extremely satisfied 5.61
Total 100.00

Source: Authors’ own calculations based on own database.
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4 What income proxy to use?

Studies on the relationship between health satisfaction and income must 
take into consideration that income is merely a proxy of the capacity 
to purchase goods and services in order to satisfy one’s health needs. 
Therefore, it must first be decided what constitutes the best income 
proxy for approximating a person’s command over resources that satisfy 
his health needs. A relevant characteristic of a household arrangement 
is the size of the group and its demographic structure, and the com-
mon practice is to adjust income by family size and the age structure 
of its members.7 Thus, the following income proxies were considered: 
household income, personal income and family-size adjusted income 
 measures (household per capita income and household equivalent 
income calculated with the OECD equivalence scale).

Household income can constitute a good proxy for a person’s com-
mand over the resources useful for satisfying one’s health needs if the 
family is basically communitarian and there are no family-size depletion 
effects. Personal income, on the other hand, is an individualistic proxy 
of the command over resources and can be a good proxy in an indi-
vidualistic family but not in a communitarian family, in which a person 
may have access to resources even without being an income earner. 
Household income per capita and household equivalent income adjust 
to the number (and sometimes the age structure) of family members,8 
making them relevant proxies in communitarian families and if family-
size depletion effects exist.

Several regressions were run with health satisfaction as the explained 
variable and the logarithm of different incomes proxies9 as the explana-
tory variable to determine which income proxy has the greatest explan-
atory power on health satisfaction. Table 7.2 shows the goodness of fit 
for each regression, as well as the estimated coefficient and its signifi-
cance test.

According to Table 7.2, indicators that stress personal command over 
economic resources (such as personal income) are not good explana-
tory variables of health satisfaction. Thus, the health satisfaction of a 
person is strongly related to his household command over economic 
resources, rather than to personal command over economic resources. 
In addition, results from Table 7.2 also indicate that family-size adjusted 
indicators (such as household income per capita and household equiva-
lent income) do not provide greater explanatory power than the non-
adjusted household income indicator.
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Thus, it seems that Mexican families, in utilizing their economic 
resources to satisfy health needs, do not behave in an extreme ‘ housemate 
way’. Furthermore, family-size depletion effects seem to be small. 
Consequently, the present investigation uses household income as proxy 
for a person’s command over economic resources to satisfy his health 
requirements.

Three income groups were constructed on the basis of household 
income of the person. These are shown in Table 7.3, along with the 
frequency of observations in each group. The low-income group refers 
to families with a daily household income of approximately US$12. The 
middle-income group refers to families with daily household income 
ranging between US$12 and US$25, while high-income families have 

Table 7.2: Statistics from regression analyses: health satisfaction as explained 
variable, different income proxies as explanatory variables; results from ordered 
probit regressions

Explanatory variable Pseudo-R2a Coefficient Significance

Ln household income 0.035 0.211 0.00
Ln personal income 0.012 0.039 0.00
Ln household per capita income 0.029 0.167 0.00
Ln household equivalent income 
(OECD scale)

0.033 0.198 0.00

Note: a Refers to Cox and Snell pseudo-R2.
Source: Author’s own calculations based on own database.

Table 7.3: Income groups and frequency of observations

Income groupa Range in monthly income 
(Mexican pesosb)

Frequency (%)

Low 3,350 � Y � 0 30.0
Middle 7,000 � Y � 3,350 33.8
High Y � 7,000 36.2

Notes:
a On the basis of household income.
b Exchange rate in 2001: 9.30 Mexican pesos equivalent to approximately 
US$1.
Source: Author’s own calculations based on own database.
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household income exceeding approximately US$25. The sample is dis-
tributed more or less uniformly across the income groups.

5 Family status and health satisfaction

Family statuses

Family status is an intra-family feature and it constitutes a proxy for 
a person’s bargaining power within the family. Cultural factors have 
established a family hierarchy within which the father and mother are 
expected to have more decisionmaking power. However, in some cul-
tures, grandparents are highly respected and they have decision power, 
while in other cultures children have attained great bargaining power. 
Six categories for family status were distinguished: father, mother, son, 
daughter, grandparent and other. Table 7.4 shows the distribution of 
household members in the sample according to their family status.

The role of family status in health satisfaction

As is shown in Table 7.4, there are substantial differences in average 
health satisfaction based on family status. Health satisfaction is greater 
for son, daughter and father. Being a mother, grandparent or other is 
associated with lower health satisfaction. These differences could be a 
reflection of the family status or other sociodemographic and economic 
characteristics that are correlated with the person’s family status. Hence, 
the following regression was conducted to study the role of a person’s 
family status in his health satisfaction after controlling for other rel-
evant characteristics that may be directly related to health and health 
satisfaction, such as age, education, income and marital status. Father 
was the category of reference.

Table 7.4: Family status frequency and corresponding average health 
 satisfaction

Family status Percentage 
in sample

Average health 
satisfaction

Father 31.6 58.6
Mother 27.6 55.3
Son 18.8 62.1
Daughter 15.6 60.0
Grandparent 2.0 48.6
Other 4.4 57.1
Total number of  observations 1,535

Source: Author’s own calculations based on own database.
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HS �  b0�b1FSmother � b2FSson � b3FSdaughter � b4FSgrandpa 
� b5FSother � b6 ln Y � fXcontrol � m (7.1)

where:
HS refers to health satisfaction, a categorical variable;
FSmother  is a dichotomous variable with the value of 1 if the person has 

the status of mother within the family, and 0 otherwise;
FSson  is a dichotomous variable with value of 1 if the person has the 

status of son within the family, and a value of 0 otherwise;
FSdaughter  is a dichotomous variable with value of 1 if the person has the 

status of a daughter within the family, and 0 otherwise;
FSgrandpa  is a dichotomous variable with value of 1 if the person has a 

grandparent status within the family, and a value of 0  otherwise;
FSother  is a dichotomous variable with value of 1 if the person has other 

family status within the family, and a value of 0 otherwise;
ln Y refers to the logarithm of household income;
Xcontrol  is a vector of the following control variables (f is a vector of 

parameters):
Education: education in levels;
Age: age in years;
Marital status: vector of dichotomous variables about marital 
status, single was the category of reference.

The existence of substantial intra-household disparities in health satis-
faction in low-income families is the main focus of this investigation. 
It has been argued that large disparities can be a reflection of the fact 
that some household members are being marginalized from access to 
household resources, and that this marginalization in low-income fami-
lies could have pernicious effects on health satisfaction. Regression (7.1) 
was run for each income group subsample (defined in the previous sec-
tion). Table 7.5 shows the results from the exercise by income group and 
for the whole sample.

The results indicate that there are important differences in the rela-
tionship between breadwinner status and health satisfaction across 
income groups. In low-income families, sons and fathers have very simi-
lar health satisfaction levels. Mothers enjoy slightly lower health satis-
faction than fathers and sons, although the difference is not statistically 
significant. There is some suggestion that daughters have much lower 
health satisfaction than fathers or sons. Hence, it seems that daughters 
of low-income families have a greater probability than other family 
members of having poor health satisfaction. Their situation is of great 
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concern: their health satisfaction is at risk not only because of their low 
household income but also because of their family status.

It is interesting to compare the situation of low-income families with 
that of high-income households. High-income family mothers have 
significantly less health satisfaction than fathers. The health satisfaction 
of the daughters and sons does not substantially differ from that of the 
fathers in low-income families.

The observed relationship between family status and health satisfac-
tion can perhaps be explained by cultural patterns regarding the role 
of women (mothers and daughters) and men (fathers and sons). These 
cultural roles vary across income groups.

As Table 7.5 indicates, education has a positive impact on the prob-
ability of having excellent health satisfaction, and health satisfaction 
declines with age. These findings are evident across all income groups. 
Marital status does not seem to make a big difference in health satisfac-
tion, with a likely exception for persons in a stable relationship or the 
divorced. On the basis of the results from the whole sample, it is clear 
that health satisfaction increases with income.

6 Breadwinner status and health satisfaction

Breadwinner status

The survey gathered information on personal self-reported breadwin-
ner status, which is another relevant intra-household characteristic. 
Four categories were used: main breadwinner, secondary breadwinner, 
marginal breadwinner and no breadwinner. This variable provides 
information on a person’s status with respect to his role in generating 
household income. Table 7.6 gives the breakdown according to bread-
winner status and the corresponding average health satisfaction.

The role of breadwinner status in health satisfaction

As is observable in Table 7.6, differences in average health satisfaction 
across breadwinner status are relatively small. These differences – or 
their absence – could emerge because of the status itself or because 
of other sociodemographic and economic characteristics that are cor-
related to a person’s breadwinner status. Hence, the following regres-
sion was carried out to study the role of breadwinner status on health 
satisfaction:

HS � b0�b1SB � b2MB � b3NB � b4 ln Y � fXcontrol � m (7.2)
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where:
HS refers to health satisfaction, a categorical variable;
SB  is a dichotomous variable, with a value of 1 if the person is a 

secondary breadwinner, and a value of 0 otherwise;
MB  is a dichotomous variable, with a value of 1 if the person is a 

marginal breadwinner, and a value of 0 otherwise;
NB  is a dichotomous variable, with a value of 1 if the person is no 

breadwinner, and a value of 0 otherwise;
ln Y refers to the logarithm of household income;
Xcontrol  is a vector of the following control variables (f is a vector of 

parameters):
Education: education in levels;
Age: age in years;
Marital status: vector of dichotomous variables about marital 
status, single was category of reference;
Gender: with a value of 1 for males and 0 for females.

The category of reference corresponds to main breadwinner.

The existence of substantial intra-household disparities in the 
health satisfaction of low-income families is a main concern of this 
 investigation. It has been argued that large disparities could indicate 
that some household members are being marginalized from access to 
household resources, and that this marginalization could have perni-
cious effects on health satisfaction if household income is low.

If there are substantial intra-household disparities in health satisfac-
tion in low-income (economically poor) families, then wellbeing infer-
ences made on the basis of a household income would be inaccurate.10

Regression (7.2) is run for each income group subsample to further 
explore the relevance of breadwinner status in the relationship between 
household income and personal health satisfaction.11 Table 7.7 shows 

Table 7.6: Breadwinner status frequency and corresponding aver-
age health satisfaction

Breadwinner status Percentage 
in sample

Average health 
satisfaction

Main breadwinner 46.5 58.5
Secondary breadwinner 22.9 59.9
Marginal breadwinner 18.0 56.3
No breadwinner 12.6 57.7
Total number of observations 1,535

Source: Author’s own calculations based on own database.
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the results from the ordered-probit econometric exercise for each income 
group, as well as for the whole sample. It is noted that secondary and 
marginal breadwinners have a lower probability of being satisfied with 
their health with respect to the main breadwinner in low-income 
families. Secondary breadwinners have similar health satisfaction with 
respect to the main breadwinner in middle- and high-income families.

These findings indicate the possible existence of cooperative bargain-
ing arrangements in low-income families. The next section explores fur-
ther the relationship between a person’s contribution to the household 
income and his health satisfaction.

The results in Table 7.7 also show that the impact of gender becomes 
more relevant as household income increases. Women enjoy similar 
health satisfaction to men in low-income families, but this is not the 
case in middle- or in high-income families, in particular.

7 Share in the household income

The previous section used self-reported breadwinner status to explore 
whether there is a difference in the relationship between health satis-
faction and household income on the basis of a person’s breadwinner 
role. The same issue can be addressed on the basis of the person’s share 
in the household income. Let the share be defined as the ratio of the 
respondent’s personal income (Yper) over household income (YH):

S
Y

Yper H
per

H
/ * .=

⎛

⎝
⎜⎜⎜⎜

⎞

⎠
⎟⎟⎟⎟

100
 

(7.3)

Table 7.8 provides some basic statistics for Sper/H. As can be observed, the 
mean value for the share of a person’s income in the household income 
is 58 per cent. One-fifth of the people in the survey have a nil share, 
meaning that they make no contribution to their household income. 
On the other hand, 37 per cent of the people in the survey have a 
100 per cent share, indicating that they earn the totality of the house-
hold income.

Based on the cooperative bargaining family models, a person’s greater 
share in income generation is associated with greater bargaining power 
within the household and subsequently attaining a cooperative equilib-
rium that is more favourable to him individually. Thus, if breadwinner 
status is of importance, then the health satisfaction of the person should 
rise as his share of personal income increases in the household income.
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The following regression was run to determine whether health sat-
isfaction is related to a person’s share in the generation of household 
income:

HS Y S Xper H control= + + + +ϕ ϕ ϕ ω μ0 1 2ln /  
(7.4)

All the variables in regression (7.4) have already been defined. Table 7.9 
shows the estimated parameters by income group as well as for the 
whole sample.

A person’s share in the generation of his household income does have 
a significant impact in middle-income families, and the probability of 
that person enjoying high health satisfaction rises with his share. The 
relationship between a person’s share in the generation of household 
income and his health satisfaction is slightly significant in low-income 
families. There is no relationship at all between these two variables in 
high-income families.

Hence, the results in Table 7.9 indicate that some cooperative bar-
gaining elements with respect to the allocation of relevant resources 
for health satisfaction could be present in low- and middle-income 
 families. It seems that major breadwinners can easily afford to be altru-
istic in high-income families.

8 Conclusion

As noted in the introductory chapter of this volume, a significant pro-
portion of the health-related literature focuses on reported health.12 
This investigation addressed the issue of the kinds of intra-household 
arrangements that prevail with respect to health satisfaction. Using 
the case of Mexico, we argue that health satisfaction provides useful 

Table 7.8: Descriptive statistics: share of 
personal income in household income

Range Percentage

Sper/H � 0 19.7
50.0 � Sper/H � 0 24.7
100 � Sper/H � 50.0 18.5
Sper/H � 100 37.1
Mean value for Sper/H 58.0

Source: Author’s own calculations based on own 
database.
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 information about a person’s health, since it is not the same to be ill as 
it is to suffer from an illness. Family arrangements matter not only for 
the likelihood of a person becoming ill but also for the effect the illness 
has on a person’s satisfaction. Subjective wellbeing places the health 
status of a person within his particular personal circumstances.

The intra-household distribution of health satisfaction is studied 
on the basis of testing the health satisfaction implications of alternative 
theories of the family, that is, communitarian or cooperative bargaining 
theories. Family status (being a father, mother, son, daughter, grand-
parent or other) and breadwinner status (main, secondary, marginal and 
no breadwinner) are used as proxies for a person’s bargaining power 
within the household. Then it is possible to test the communitarian 
versus cooperative bargaining theory of the family on the basis of 
whether the distribution of health satisfaction follows its expected 
pattern according to the person’s bargaining power.

The main finding from the investigation is that household income 
has a larger explanatory capability than personal income in health 
 satisfaction. This result hints that Mexican families do not exhibit 
extreme partnership arrangements with respect to allocating resources 
for health satisfaction.

Household income has larger explanatory power than household 
income per capita or household equivalent income. Thus, family-size 
depletion effects seem to be small in income having the capacity to 
generate health satisfaction. What matters for the health satisfaction 
of a person is the household income, not the family-size adjusted 
proxy. Consequently, it seems that there is some pooling of household 
resources within Mexican households, and that this pool of resources is 
available to everybody within the household as needed.

However, there are some disparities in health satisfaction within the 
family that could be associated with either cultural patterns or the intra-
household distribution of power. Gender is noted to make a difference 
in health satisfaction, with women enjoying lower health satisfaction 
than men. In low-income families, daughters enjoy lower health satis-
faction than fathers or sons, while mothers have lower health satisfac-
tion in high-income families. This gender disparity could be explained 
by cultural patterns in the intra-household distribution of roles, or 
aspects such as ability to enter the labour market – topics which are 
covered in the next two chapters.

There are also some disparities in health satisfaction on the basis of 
the breadwinner status of the person and on the basis of his contribu-
tion to household income. These could indicate that some  cooperative 
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bargaining elements are present in low- and middle-income families in 
Mexico.

This investigation has shown that income-based poverty measures are 
very limited in serving as a proxy for some relevant wellbeing aspects, 
such as health satisfaction. The limitations of income-based poverty 
measures with respect to health satisfaction are many. First, these meas-
ures usually rely on household income per capita, whereas it has been 
shown that the relevant variable for health satisfaction is household 
income. Second, health satisfaction is not distributed uniformly within 
a household; thus, for a given household income, there are important 
intra-household disparities. Third, these intra-household disparities 
in health satisfaction can be explained by cultural patterns that dis-
criminate against women, and by the cooperative bargaining elements 
present in family arrangements. However, the nature and intensity of 
these disparities vary across income groups.

The family is a fundamental institution in any society, but its 
nature varies across and within nations. Some nations may have more 
communitarian – and even altruistic – family arrangements, whereas 
in others more individualistic family arrangements based on cooper-
ative bargaining equilibrium are common. The nature of these house-
hold arrangements does matter for the study of health. This chapter has 
shown that values and cultural patterns need to be incorporated into 
the analysis of social problems and in the design of social programmes 
that aim to enhance people’s wellbeing.
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Notes

 1.  This investigation uses a gender-biased language for simplicity of exposition; 
there is no intention to offend or marginalize either gender.

 2.  If resources are really pooled together, as is expected in a communitarian 
family, then household income should be a more relevant variable than 
personal income in explaining health satisfaction.
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 3.  If there are no depletion effects, then household income should be a 
more relevant variable than household income per capita or household 
equivalent income in explaining health satisfaction. If this were the case, it 
could imply that any household member is fully insured by the household 
group, and that he can have access to all household resources in case of 
need.

 4.  The investigation restricts itself to the health domain. It is possible that, 
in cooperative bargaining families, bargaining power asymmetries make an 
impact in other life domains, for example the economic or consumption 
domain, but not in the health domain. Thus, the chapter studies the exis-
tence of communitarian or cooperative bargaining families with respect to 
the allocation of resources for health satisfaction only.

 5.  A vast literature has used the so-called objective indicators to study house-
hold arrangements and intra-household allocation of resources. See Lazear 
and Michael (1988), Carlin (1991), Bourguignon et al. (1994), Thomas (1990, 
1993, 1997), and Haddad et al. (1997). These studies are not based on self-
reported satisfaction measures and are basically interested in standards of 
living.

 6.  I am grateful to CONACYT, Mexico, for a grant that supported this survey.
 7.  See Rojas (2007b) for an in-depth study of equivalence scales.
 8.  Household income per capita does not take into consideration the fact 

that economies of scale may exist at the household level. It also presumes 
equal weights for all household members, regardless of their age. Household 
equivalent income measures, on the other hand, assume arbitrarily defined 
weights and scale economies.

 9. Income is measured in Mexican pesos. One peso was added to each figure 
in order to avoid zero-value incomes, which would be problematic for loga-
rithm calculations.

 10. The low goodness of fit of regressions between health satisfaction and 
income indicates that income does not provide a good approximation of 
a person’s subjective health situation, even if no inequality exists in the 
intra-household allocation of resources for health satisfaction. However, 
this investigation focuses on the intra-household distribution of health 
 satisfaction at different income levels; it does not stress the issue of low 
goodness-of-fit coefficients and the possibility that the average relationship 
between health satisfaction and income might not be representative for all 
persons.

 11. A further economic analysis would hypothesize that allocating household 
resources to the pursuit of greater health satisfaction for main and second-
ary breadwinners could be a rational household decision since their health 
is more valuable in economic (income-generating) terms for all household 
members. According to an alternative explanation, persons who are ill or in 
poor health are less likely to participate actively in the labour force and are 
consequently less likely to be main or secondary breadwinners. This expla-
nation introduces endogeneity to the analysis and necessitates panel data to 
address the issue.

 12. They also bring with them an array of issues associated with statisti-
cal  reporting bias – elements of which are reported on and discussed in 
Chapter 1.
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8
Individual and Collective 
Resources and Women’s Health 
in Morocco
Marie-Claude Martin

1 Introduction

Poverty reduction policies are considered to help improve the health 
status of poor populations. Indeed, individual level of income is 
thought to be associated with the capacity to adopt and choose a life-
style and environment favourable to health; it is generally accepted that 
a decent level of income provides the protection necessary to maintain 
and produce an adequate level of health. However, on a more aggre-
gate level, matters are different. For example, the relationship between 
the public resources available at the municipal or regional level and the 
health of the individuals in the municipality or region is not as well 
understood and is the subject of some debate. Some questions therefore 
seem to be in order: Can the protective effect on health provided by an 
individual’s income be reproduced instead (or in addition) by the level 
of collective resources?1 Can the individual’s capacity to produce health 
be increased or constrained by the presence or absence of appropriate 
collective resources given the level of individual resources? If yes, under 
which conditions?

In the literature, these questions tend not to be dealt with or are at 
best raised only indirectly. Several studies do measure the importance 
of place (‘neighbourhood effect’) by introducing measures of composi-
tion, that is measures that reflect the distribution and concentration 
of individual characteristics in a given environment (Macintyre et al. 
1993, 2002). Very often these include such measures as level of poverty 
or income inequality, employment levels or racial profile (Pickett and 
Pearl 2001; Wilkinson et al. 1998; Kawachi et al. 1999; Kennedy et al. 
1996; Townsend et al. 1988; Marmot et al. 1991; Deaton 1999, 2001a, 
2001b). Less often, policy variables that reflect the level and type of 
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social and economic services and infrastructures offered in a commu-
nity or a region (Lynch 2000) are introduced directly. Studies of devel-
oping countries are even rarer and are generally limited to analysing 
the effects of infrastructures directly related to the risk of disease trans-
mission, especially those involving potable water, sanitation and, to 
some extent, electricity and health services (Wang 2003; Thomas et al. 
1996; Lavy et al. 1996; Rosenzweig and Wolpin 1982; Van der Klaauw 
and Wang 2004; Shi 2000).

In developing countries, some communities, regions and segments 
of the population are particularly disadvantaged in terms of access to 
public resources, and the uneven availability of such resources may 
contribute to the development of health disparities. It may also act as 
a modifying factor with respect to the (accepted) associations between 
health and socioeconomic status as measured, for example, by income 
and education. It therefore seems worthwhile to consider the interac-
tions between available collective and individual resources and capabili-
ties in the production of health.

In exploring these questions of the contribution of public resources 
to women’s capacity to produce better health and of the potential 
interactions between collective and individual resources and vulner-
ability factors, this chapter makes use of the theoretical proposals and 
analytic tools favoured by the human development approach (UNDP 
1990; Ranis and Stewart 2000), social epidemiology and determinants 
of health (Frenk et al. 1994), health production models (Grossman 
1972, 2000), and Sen’s body of theoretical work on capabilities (1987). 
The capability approach provides a unique perspective since it recog-
nizes the importance of considering the freedom that individuals have 
to convert public and private resources and instrumental capabilities, 
such as education, into health and other benefits. It makes the distinc-
tion between access to resources and the freedom and the capacity to 
use them to achieve a set of functionings. The production approach 
derived from Grossman’s perspective (1972) enables us in addition to 
explore and formalize questions of productivity, technical effectiveness, 
and interdependence between the two types of resources considered as 
inputs in the production of health.

2 Resources and health

There are deemed to be two pathways by which collective resources 
(public services and infrastructure) are associated with health status. 
The first is indirect: access to and use of the resources make it possible 
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to increase the productivity of individual health production factors, 
particularly the level of education and income. The second pathway is 
direct: collective resources, which are associated with a community’s 
level of social and economic development, create a ‘health-promoting’ 
environment. In Morocco, for example, a project to improve access to 
water is reported to have yielded direct health benefits by significantly 
reducing the prevalence of diarrhoeal diseases among children less than 
five years of age.2 It also had indirect and certainly longer-term benefits 
by considerably increasing school registration and retention rates for 
girls (Klees et al. 1999).

I have adopted a production approach in order to estimate the capac-
ity of women at given levels of vulnerability to produce health with 
both their own resources and the collective ones available to them.

3 The model

The model is formulated such that the production of individual health, 
Hij, depends on a vector of independent variables of individual and 
 family resources – education (Iij ) and a measure of wealth (Yij) – and on 
the availability of collective resources in a given region j along with 
other population attributes (zj ). The production of health also depends 
on initial conditions, represented by a vector of independent  individual-
vulnerability variables Aij, which affect the capacity of women to con-
vert their own resources into health. The collective resources vector (zj) 
affects health production by increasing the productivity of individual 
resources, for example, through the introduction of a technological 
advance. For a given quantity of individual resources, the presence of 
collective resources thus increases the production of health. An indi-
vidual’s ‘production technology’ may then be written as:

Hij = Aij fij (Iij (zj), Yij (zj)),

where fij may have a different functional form for each woman i.
The model thus points out the relative contributions of individual 

and collective characteristics and resources in the production of 
women’s health, given individual vulnerability factors, and considers 
that the effectiveness of collective resources will depend on how well 
they fit with individual characteristics.

The variables in the model

The variable of interest in the model, Hij, is health status as perceived 
by Moroccan women. Because of their vulnerability factors (Aij) – age,3 
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number of children and diagnosed morbidity – which may affect the 
productivity of other inputs,4 women do not all have the same ability 
to be healthy and to transform their resources into health.

Individual and family resources are captured by the socioeconomic 
status of women and households; the two measures used are education 
(Iij) and their standard of living (Yij). The inclusion of more than one 
measure of individual socioeconomic status allows for a more robust 
estimation of the relationship between collective (or purely contextual) 
resources and health status (Pickett and Pearl 2001).

Being educated is instrumental to achieve a given level of health. 
The higher the level of education, the better an individual can adopt or 
change to a healthy lifestyle, understand the risks associated with differ-
ent behaviours, assimilate information of a medical nature, and follow 
prescriptions properly (Strauss and Thomas 1995; Caldwell 1979). As a 
direct input, education is a measure of knowledge, power and control 
(of lifestyle, fertility and so on). Education is also an indirect input: it 
measures the capacity to seek out and use an optimal combination of 
inputs and resources conducive to health (Drèze and Sen 1989) and to 
lower the price associated with investment in health through greater 
productivity (Leibowitz 2004).

The second dimension of socioeconomic status, standard of liv-
ing, captures the financial capacity to obtain goods and services that 
may be used to ensure, maintain, or enhance a healthy environment, 
adequate nutrition, the seeking of care and so on (Sastry 1996; Strauss 
and Thomas 1995; Case 2002). It is generally accepted that there is a 
gradient between health and income, at least for women in developing 
countries and particularly in a middle-income country such as Morocco 
(Gwatkin et al. 2000). Standard of living, like education, is also consid-
ered an indirect input in health production, since it affects access to and 
use of the various collective resources available.

I have selected a measure that reflects long-term wealth, as deter-
mined by household possessions, rather than one that captures sea-
sonal or annual income and so may vary over a short span of time. The 
choice of such a measure is also warranted by the issue of endogeneity: 
a measure of possessions or wealth may be considered exogenous and 
thus not to vary as a function of women’s health except in the event of 
a catastrophe in which a household would have to dispose of its assets 
to finance emergency care.5

The standard-of-living measure is based on a factor analysis. 
A composite index is derived from different measures of possessions 
(telephone, kitchen range and so on), housing characteristics (roofing 
and flooring materials), and the socioeconomic status of the head of 
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household. This type of index is widely used in the literature on the 
subject (Filmer and Pritchett 1998; Lindelow 2004).

Since we are studying the hypothesis of a relationship between the 
availability of collective resources (zj) and health, the model uses meas-
ures of the availability (rather than the use) of public goods and serv-
ices. The measures are density of primary schools and of health centres 
per capita. Their proximity (or subsidized access) encourages their use 
by reducing the costs entailed.

The other collective resources – such as water, electricity and sanita-
tion infrastructures, means of transport, institutions of law and order – 
are incorporated in a comprehensive measure of the development 
of the commune (the municipality). This indicator captures both the 
potential of a health-promoting environment (direct pathway) and 
the opportunities it offers for improving individual health production 
capabilities (indirect pathway). Like women’s standard of living, the 
level of development of the commune is a synthetic index based on a 
factor analysis.

Collective resources are associated with health independently of a 
commune’s compositional characteristics, which are the result of the 
aggregation of individual characteristics. The model also estimates 
the effects of collective characteristics that are not ‘purely’ contextual. 
I have introduced two such compositional measures: the incidence of 
poverty, as measured by the percentage of the population living below 
the rural poverty line, and a measure of income distribution in the 
commune.

The data are drawn from three sources: Ministère de la Santé Publique, 
Royaume du Maroc (1999), and Direction de la Statistique (2000a, 
2000b), which lay out the public and private infrastructure for each of 
Morocco’s municipalities. The characteristics of the sample and the dis-
tribution of the variables in the model are presented in Table 8.1.

4 Calculations

In light of the hierarchical structure of the databases, I have used a mul-
tilevel analysis for my empirical calculations for the model (Goldstein 
1995; Snijders and Bosker 1999; Rice and Jones 1997). The reconstituted 
database spans five hierarchically arranged levels: women, households, 
communes, provinces and regions. However, the model uses a three-
level structure: women (i), communes ( j) and regions (k). The first two 
and the last two units of observation were merged, and the structure of 
the observations was thus preserved.
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Given the nature of the dependent variable, I have used an ordered 
multinomial logistic regression (Fielding 2002; Fielding et al. 2003) to 
respect the underlying order in the scale of the women’s responses, 
namely good, fair or poor perceived health.

All the calculations are based on a restricted iterative generalized least 
squares (RIGLS) procedure and a second-order approximation by penal-
ized quasi-likelihood. The calculations were made using Version 1.1 
of MlwiN (including the MULTICAT programme for ordered multino-
mial models). The descriptive analyses were carried out with SPSS for 
Windows 11.5.

5 Results

Two series of results are presented here. The first deals with the complete 
sample and explores the associations between vulnerability, individual 
and collective resources, and the perceived health status of women. 
The second explores more particularly the question of the interactions 
between the characteristics of the women and those of the communes 
in which they live.

Table 8.2 sets out the results of the ordered multinomial model in 
five stages. The empty model includes only one random scale parameter 
with levels 2 and 3 to measure variations in health status between com-
munes and regions. Models 1, 2 and 3 provide estimates of the fixed 
effects of individual (and household) variables and the presence of mor-
bidity. Model 4 shows the fixed effects of the community variables, and 
model 5 is the final model. The coefficients, standard deviations and 
odds ratios are provided for each of the variables. The bold odds ratios 
are associated with coefficients significant at a level of p < 0.5

The reference population for all the models is uneducated women 
over 20 years of age who have children, whose relative standard of 
living is more than one half standard deviation below the mean, and 
who have no reported morbidity. The reference population lives in com-
munes with more than 150 primary schools per 100,000 inhabitants 
and more than 17 primary healthcare facilities per 100,000 inhabitants. 
The incidence of poverty in these communes is under 30 per cent and 
the level of development is higher than the mean.

According to the results of the empty model, the median propor-
tion of women reporting they are in good health (HS_g) is 18 per cent. 
Prevalence varies significantly between communes and between regions, 
thus warranting the three-level analysis.
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Models 1 to 3 confirm the expected associations between the individ-
ual variables and perception of health. The vulnerability factors – age, 
number of children and reported morbidity – are strongly associated 
with the perception women have of their state of health. Controlling 
for the three vulnerability factors and education, which is also associ-
ated with the perception of good health, a strong relationship emerges 
between health and standard of living.6 The women high on the scale 
of the composite standard-of-living index (mean + three standard 
 deviations) report they are in good health more frequently (OR: 2.48; 
95 per cent CI: 1.35 to 4.56) than the other groups.7

Models 4 and 5 suggest that the density of primary schools is signifi-
cantly associated with a perception of good health. Communes with a 
very low school density, fewer than 86 schools per 100,000 inhabitants, 
seem to differ from the high-density reference communes. No model, 
though, shows an association between perception of health and density 
of health centres and dispensaries or the other communal variables, 
such as the communal development index, incidence of poverty, or 
inequality of income. I shall discuss this result in more depth later.

The random part of the multinomial model confirms that a not 
insignificant part of the variation in health in rural Morocco is associ-
ated with characteristics other than individual ones. The intra-class 
correlation (ICC) coefficients are 0.05 and 0.12 for the communes and 
regions respectively. Given the structure of the estimation model, these 
coefficients must be interpreted cautiously, but they may suggest that 
5 per cent and 12 per cent of the variance in health status stems from 
the variation between communes and regions.

The final multinomial model gives us correlation coefficients of 
4 per cent and 9 per cent respectively, with the proportion of explained 
 variance at 12 per cent. The unexplained proportion is 88 per cent, 
of which 73 per cent comes from individual characteristics. It is not 
surprising that this should be the case, since it is primarily individual 
factors, such as genetics, that are the most important source of heteroge-
neity in health (Wagstaff et al. 2001). Such factors often go unobserved 
in this type of analysis.

6 Interactions between individual and collective resources

In the second set of calculations, I explore the hypothesis not only that 
the characteristics of the communes in which the women live are associ-
ated with their health but also that the association varies to some extent 



Table 8.2: Ordered multinomial model of self-rated health

Empty model Model 1 Model 2

Coeff. s.e. Cum. P Coeff. s.e. Cum. P Coeff. s.e.

Responses
HS_g –1.52 0.20 0.18 –2.15 0.22 0.10 –1.34 0.19
HS_f 1.29 0.20 0.78 0.83 0.22 0.70 1.55 0.19

Coeff. s.e. OR Coeff. s.e. OR Coeff. s.e.

Variables
Age � 20 years 

(ref: � 20)
0.96 0.15 2.61

0 children (ref: 1 
child or �)

0.95 0.14 2.59

Educated (ref: 
uneducated)

0.58 0.15 1.79

Standard of  living (ref: SoL = μ – 0.5 sd)
SoL � μ � 3sd 0.85 0.31 2.34
μ � 1.5sd � SoL 

� μ � 3sd
0.67 0.21 1.95

μ � 0.5sd � SoL 
� μ � 1.5sd

0.57 0.14 1.77

μ – 0.5sd � SoL 
� μ � 0.5sd

0.25 0.1 1.28

1 morbidity (ref: 
none)

–1.01 0.1

Density of schools (ref: D = 150 schools per 100,000 inhabitants)
86 � D � 150
D � 86
Development 

index low (ref: 
high)

Incidence of 
poverty high 
(ref: low)

Variances
Level 2 0.21 0.06 0.19 0.05 0.2 0.05
Level 3 0.46 0.21 0.49 0.22 0.38 0.17
Like 4757.2 4160.7

Intra-class correlation
ICC communes 0.05
ICC regions 0.12
Explained 

variance
Unexplained 

variance

Source: Author’s calculations.
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Model 3 Model 4 Model 5

Cum. P Coeff. s.e. Cum. P Coeff s.e. Cum. P Coeff. s.e. Cum. P

0.21 –1.96 0.21 0.12 –1.1 0.26 0.25 –1.69 0.23 0.16
0.82 1.01 0.21 0.73 1.11 0.26 0.75 1.35 0.23 0.79

OR Coeff. s.e. OR Coeff s.e. OR Coeff. s.e. OR

0.87 0.15 2.39 0.86 0.15 2.36

0.88 0.14 2.41 0.88 0.14 2.41

0.56 0.15 1.75 0.56 0.15 1.75

0.91 0.31 2.48 0.95 0.31 2.59
0.67 0.21 1.95 0.69 0.22 1.99

0.55 0.14 1.73 0.56 0.14 1.75

0.27 0.1 1.31 0.29 0.1 1.34

0.36 –0.89 0.10 0.41 –0.87 0.10 0.42

–0.3 0.18 0.74 –0.23 0.17 0.79
–0.41 0.19 0.66 –0.39 0.17 0.68
–0.22 0.13 0.80 –0.19 0.13 0.83

–0.2 0.15 0.82

0.16 0.05 0.19 0.05 0.15 0.05
0.41 0.18 0.42 0.19 0.34 0.16

3939.7 4752.6 3927.8

0.04 0.04
0.11 0.09

0.12

0.88
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with the level of the individual resources the women have at their dis-
posal and their own capacity to use the available resources to achieve a 
desirable level of health. In other words, there are interactions between 
characteristics of the individual and those of the collectivity, especially 
access to public resources. For example, the poorest women may derive 
relatively greater benefit from the available collective resources than the 
wealthiest women if the resources are such that the poor can use and 
understand them. However, if the collective resources are too special-
ized or obviously too expensive, it is the more educated or wealthier 
women who will derive relatively greater benefit from them. To test this 
hypothesis, I disaggregated the total sample, breaking it down into four 
subsamples defined by the composite standard-of-living index. I then 
ran the calculations for the complete sample, adding the interaction 
terms associated with the key variables tested with the subsamples.

On the whole, in rural Morocco 21 per cent of women reported that 
their health status was good. The most affluent did so in a greater pro-
portion than did women with the lowest standard of living; 35 per cent 
of the former and fewer than 14 per cent of the latter said their health 
is good, even though the incidence of morbidity for both groups is very 
similar. The proportion knowing how to read and write differs greatly 
depending on standard of living: 73 per cent of the wealthiest women 
are educated in contrast to only 2 per cent of the most disadvantaged 
ones. The proportion of women under 20 is the same in both groups, 
but there is a substantial difference between the wealthiest and poor-
est women in terms of the number who have no children. In addition, 
fewer than 3 per cent of women from the highest standard-of-living 
segment but nearly 45 per cent of the poorest women live in the 
32 communes considered to have a low level of development. If we 
further refine the disaggregation of communes in terms of level of 
 development and consider the six least developed of the 32 communes, 
93 per cent of their inhabitants fall into the most disadvantaged seg-
ment of the population.

Table 8.3 lays out the results of the ordered multinomial analysis of 
self-rated health by standard-of-living segment.8 Morbidity is the only 
individual variable that presents a significant association with health 
for all segments. Still, the odds ratios demonstrate a marked spread from 
0.85 for the wealthiest segment to 0.41 for the poorest. The odds ratios 
for the two other vulnerability variables, age and number of  children, 
also display a wide spread: they are more than twice as high for the 
poorest segments as for the wealthiest ones. The negative effects of age 
and number of children seem to increase as standard of living falls. 
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Education, meanwhile, is associated with the perception of health for 
the wealthiest segment.

The results with respect to the effects of communal resources are 
particularly interesting. Although there is no perfectly linear progres-
sion in the odds ratios, the less wealthy segments and the wealthier one 
still present a contrast. The greater the women’s individual wealth, the 
weaker the association between the setting in which the women live and 
their health status. For the wealthiest segment, no collective resource is 
associated with health; the odds ratios approach unity for each of the 
communal variables. The more limited the wealth of the individual, 
the more sensitive the health status becomes to setting and the stronger 
the relationship between the different collective resources and health.9 
The ratios fall into a range of 0.4 to 0.6 for primary schools.

The presence of public resources, particularly primary schools, would 
therefore seem to be relatively more strongly associated with the health 
of poor women than wealthy ones. We should note, though, that this 
association does not necessarily seem to extend to the poorest segment, 
evidencing an accessibility problem for those who are most deprived. 
The level of development of the commune, as presented here, is a com-
posite of several factors, each of which differs in its relative importance 
in the perception of health depending on the standard of living of the 
women. For the poorest, electricity and water-purification systems seem 
to be the most discriminating factors.

Our analyses suggest, moreover, that the results obtained regarding 
the respective contributions of individual and communal factors to 
health status by standard-of-living segment are similar to those that 
can be obtained when the sample is stratified on the basis of education. 
Since education is instrumental in being healthy, I redid the previous 
analyses and obtained similar results. It is interesting to note that the 
income effect seems stronger for educated women, although the pro-
gression up to the four income levels is not constant or significant. This 
result tends to support my hypotheses that, the more educated women 
are, the more effectively income is used, allowing for better health 
 production. Education thus interacts with resources and the vulner-
ability factors in the production function. Nonetheless, the association 
with standard of living is not negligible for uneducated women; to some 
extent, income seems to be a substitute for education for them.

No communal characteristics are apparently associated with the per-
ception of health by educated women. For uneducated women, there 
is an association with both school density and level of development. It 
would seem that, in health production, the type of collective resources 
available might make up for these women’s lack of formal education.
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7 Discussion

With the specifications and form of the model I have adopted, empiri-
cal calculation does not allow me to explicitly determine the extent 
of the direct and indirect contributions of collective resources to the 
improvement of health. However, it does allow me to calculate the 
total ‘effects’ and their relative importance in explaining variations in 
state of health. My results suggest that the presence and number of pri-
mary schools enhance their accessibility and use by reducing the rela-
tive cost they entail (proximity). The results suggest too that primary 
schools may respond appropriately to women’s educational needs, help 
increase their general and specific level of education, and consequently 
increase their effectiveness with regard to health production, or that the 
schools’ proximity may allow women to allocate more time to other 
income-generating pursuits. The presence of such resources may also 
have a leverage effect, attracting other investments to the commune 
and increasing the potential for and diversity of jobs and sources of 
individual income. School density thus also seems to have an indirect 
effect on the perception of health by Moroccan women.

As for interactions between individual and collective resources, the 
results of the stratified analyses suggest that the quantity and diversity 
of available collective resources (particularly primary schools, but to 
some degree the level of development of the commune as well) affect 
the capacity to produce health, most especially for the most deprived 
or least educated women. The ‘production technology’ differs according 
to the characteristics of the women. For the poorest, availability and 
accessibility are critical and have to make up for the lack of individual 
resources; for the wealthiest, more specialized services and resources, 
which demand a minimum income or education level, will allow them 
to improve their state of health at the margin. One may thus suggest 
that the profile of the target population will determine whether the 
nature and quality of services are associated with population health.

This observation also contributes to explaining at least partially why 
I found no association between health infrastructure and health status, 
as reported previously. It is an indication of a lack of access to or a lack 
of quality of the services provided and it is central to the capability 
approach where, no matter what the level of resources, the capacity and 
the freedom to use them are non-existent. We should note though that 
this result could also be explained by the type of infrastructures consid-
ered and by using self-rated health rather than an indicator of ill-health.

Although interactions between collective and individual resources 
do not seem to be significantly associated with health in the model 
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with the total sample, my results do at least support the hypothesis of 
the additive effects of individual characteristics and certain contextual 
ones. The results suggest that the characteristics of each different seg-
ment of the population must be considered before one may conclude 
that there are no contextual effects associated with the presence of 
 collective resources. Even in a relatively homogeneous population (such 
as that of rural women), public investments may well affect the most 
deprived and the best off differentially. One can only imagine what may 
be overlooked with aggregate national- and international-level data.

The results also suggest that when we take into account the diversity 
among women and control for vulnerability factors (age and number of 
children) and initial state of health (presence of morbidity), standard of 
living remains an important determinant of health. Indeed, the results 
confirm the presence of a gradient, even within a population that is, 
by and large, as relatively homogeneous as that of rural women.

The results also show that income is more closely associated with 
the health status of the most educated women, suggesting that being 
educated may increase the effectiveness of individual health produc-
tion. All things being equal, at equivalent income levels, one dirham 
would thus ‘produce’ more health for an educated woman than for an 
uneducated one.

It seems then that there are interactions between individual resources 
and vulnerability factors similar to the interactions between primary 
schools and individual resources. The results suggest, in fact, that expe-
rienced morbidity, age and number of children do not seem to affect the 
most and least affluent women in the same way. Income level and edu-
cation apparently provide protection against individual risk factors.

8 Conclusion

The chapter extends the series by focusing on issues of individual and 
collective resource modelling, with the results suggesting that any inter-
vention that jointly tackles individual, family, communal or regional 
mediators of women’s socioeconomic status is likely to help improve 
their health. The results validate the proposition that individual 
resources contribute to improve health status and that individuals’ 
freedoms to convert these resources into health depend on their vulner-
ability factors. Accessing collective resources, particularly the number of 
primary schools in my example, may also reinforce these capabilities. 
Any type of intervention that gives rise to greater individual and col-
lective ‘wealth’ and capabilities may potentially make the  environment 
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more conducive to the production of health for individuals and the 
population. The results show, however, that, in choosing types of 
investments, consideration must be given not only to the health objec-
tives but also to the initial conditions, that is, socioeconomic status 
and population vulnerability factors. The expected social benefits of 
public investments and collective resources will be that much greater if 
the capacity of individuals to access them – especially their capacity to 
internalize the return – is taken into account.

In addition, the results also suggest that public resources from differ-
ent spheres of activity may create positive externalities with respect to 
health since they can increase the capacity of individuals and popula-
tions to be healthy. It therefore seems important to consider and include 
health benefits in calculating the expected returns of public investments 
in areas of activity other than health, most notably  education. Nor must 
we ignore the possibility that investments that seem to yield individual 
returns may also create positive externalities benefiting the whole com-
munity. For example, Alderman et al. (2003) have shown that educating 
women affects the health not only of their own children but of the chil-
dren in their ‘neighbourhood’ as well. There are important implications 
here for national and international policies designed to achieve, for 
example, the Millennium Development Goals. The argument thus exists 
to treat these goals as interconnected rather than as ‘silos’, each left to 
the relevant sectoral specialists and tackled with ‘targeted’ policies.

Throughout his writings, Amartya Sen has emphasized at length the 
fact that a healthy population is not necessarily a wealthy one and that 
the level of economic development is a necessary but not sufficient con-
dition for improving the community’s health. There is a whole series of 
intervening factors. Of these, the way in which a society creates and dis-
tributes its resources, freedoms and social opportunities would seem to 
help explain its health status and inform us about the health disparities 
and inequalities in the society (Sen 2002). My results suggest that  better 
access to individual as well as to certain types of collective resources 
contributes to the maintenance and creation of individual and social 
capabilities to produce and maintain a decent health status.
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Notes

1. The term collective resources refers to the public access dimension, not the 
source of finance which could well be private. This distinction is important 
because it assumes that all the resources are available to all the women within 
a region at the same ‘cost’.

2. The findings by Esrey (1996) for Morocco also suggest that access to a better 
source of potable water would improve health when combined with better 
health infrastructures.

3. In a pure production model, age is a variable that affects the depreciation rate 
of the stock of health (Grossman 1972).

4. These initial conditions are the equivalent of the initial stock of health in 
production models. Several studies deal especially with estimation prob-
lems associated with heterogeneity in initial health (individual fragility) 
(Rosenzweig and Schultz 1983; Lee et al. 1997).

5. However, introducing a morbidity variable into the model allows one to at 
least partially control for endogeneity.

6. Despite the potential presence of multicollinearity between education and 
standard of living, the correlation structure of the model is not affected when 
one of the variables is added or deleted.

7. OR = odds ratio; and CI = confidence interval.
8. The cross-level interactions between standard of living and communal 

resources are not statistically significant for the sample as a whole, perhaps 
because of a number of factors, particularly the number of categories, the 
quality of the standard-of-living indicators, and statistical power (Zhao and 
Bishai 2003; Kreft 1996).

9. One of the referees of this article suggests that this result might also be driven 
by the possibility that in some developing countries public services are some-
times considered inferior goods. This is a valid point and could be part of the 
explanation of why the health status of richer groups of women seems not to 
be associated with public services. However, to be able to prove it definitively, 
we would require information on the existence of alternatives to public/
collective resources as well as on the perceived quality of services offered.
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1 Introduction

There is growing evidence that reducing gender inequality in access to 
the job market and control of key productive resources necessary for 
growth are concrete means of accelerating and diversifying growth, 
making it more sustainable, and ensuring that the poor both contribute 
to, and benefit from, that growth (see, for example, World Bank 2001, 
Blackden et al. 2007). This has resulted in a common finding in many 
developing countries during the past decade that there has been a sub-
stantial growth in female employment (Standing 1999). Despite this, 
countries in sub-Saharan Africa (SSA) are still characterized by an under-
utilization of their female labour, of which human capital, and health 
in particular, plays a major role. In many sub-Saharan African countries, 
as in many other developing countries, women who participate in the 
labour market are more likely to be in self-employment or, more gener-
ally, informal sector employment (Glick and Sahn 1997).

Although there is some prior evidence on labour supply issues for SSA,1 
these studies tend to provide only a partial analysis of the labour market, 
despite supporting the intuition that a high level of sickness results in 
low labour participation. For example, given the often huge gender dif-
ferences associated with human capital, they lack a gendered focus. In 
addition, the lack of detailed labour force data for the region means that 
the findings of many of these studies are based on data for the mid-1990s 
or earlier. However, perhaps more than in most regions, labour markets 
in SSA have undoubtedly changed considerably since then, especially 
with respect to the role of females. But, more importantly, the growing 
HIV/AIDS epidemic has meant that much of SSA has experienced large 
increases in ill-health, especially among its working population.

9
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For this analysis we focus on Uganda, a country that provides a par-
ticularly interesting focus owing to the decrease in HIV/AIDS prevalence 
over the past decade (from 15 per cent in the early 1990s to approxi-
mately 6.7 per cent in 2005). Although economic growth and poverty 
reduction performance have excelled, labour market participation is still 
limited. For Uganda, there is a wealth of household-level data, which 
enables us to focus on the impact health, relative to other human capital 
issues, has on participation decisions.

The theoretical basis of the analysis originates from a household pro-
duction framework similar to that developed by Becker (1965), with 
health and labour market outcomes having a long tradition of theo-
retical focus, primarily through the efficiency wage models developed by 
Leibenstein (1957). Most of this literature focuses upon the association 
between better nutrition and higher productivity.2 However, in this case 
we focus on how health and human capital affect the labour supply of 
an individual.

Ultimately an individual’s stock of human capital may be influenced 
by his/her health status and other factors such as education. In the case of 
health, extended periods of illness are clearly likely to erode work capac-
ity and the ability to participate in the labour market. Prior empir ical 
evidence supports this view; for example, poor health has been found 
to have a negative effect on hours of labour supply (Pitt and Rosenweig 
1986; Schultz and Tansel 1997) and participation (Lavy et al. 1995; Handa 
and Neitzert 1999).3 However, the fact that a person ultimately starts life 
with a health endowment, therefore, means that an individual’s stock of 
health depends upon prior decisions. This contrasts with other human 
capital components, such as education, which is often treated as predeter-
mined, with most investment occurring in the early part of the life cycle 
(Currie and Madrian 1999: 3312).

Given this, it is therefore necessary to recognize the endogeneity 
problem of health and labour supplies. For instance, increased health 
status might result in higher employment potential/productivity and an 
increased ability to raise income, which, in turn, could result in increased 
health investment (Currie and Madrian 1999).

Such health/human capital and labour market foundations provide 
an appropriate analytical basis for SSA countries, particularly for Uganda 
where, despite impressive reductions in the prevalence of HIV/AIDS, 
there has been an increase in the proportion of adults reporting ill-health 
over the past decade and a half (from 17 per cent in 1992 to just under 
30 per cent in 2002). However, there are now large gender differences in 
the incidence of morbidity, with females having a higher incidence than 
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males.4 Combined with facts such as the rates of paid employment par-
ticipation for females being nearly half those for males, then we can see 
that the results and implications from earlier studies are far from under-
stood in the context of a labour participation framework. Our analysis 
considers this gender dimension.

As noted, there is a lot of support concerning the negative influence 
that ill-health has on labour participation. However, it is also worth 
noting that the literature has expanded on this, as well as the broader 
human capital literature. For example, as noted in Currie and Madrian 
(1999), the empirical evidence on this issue shows that there is com-
monly a wide range in the estimated impact, an effect that is likely to be 
highly socially determined. Currie and Madrian also note the potentially 
unknown effect of mental illness, owing to relatively few data sets that 
collect such data with confidence.

From a broader human capital focus, specifically education, the gen-
eral consensus of the literature supports intuition and human capital 
models that suggest that greater levels of education would imply greater 
participation, ceteris paribus. For example, this was found to be the case 
for a recent Kenya-based study. Evidence from Atieno and Teal (2006) 
notes that labour force participation rises more for women than for men 
as education increases. In general, there is notably limited evidence that 
is contrary to this.

In one of the few econometric studies that look at labour market 
issues for Uganda, Canagarajah et al. (2001) examine gender differences 
in employment and find that non-agricultural opportunities for female-
headed households are often constrained. Again this provides further 
support for the view that the apparent underutilization of women in for-
mal sector employment has negative implications for growth. Mugume 
and Canagarajah (2005), although focusing largely on issues concerning 
labour productivity and wages, find human capital to have a positive 
effect (through education) on participation.

2 Insights into labour market participation: data and 
descriptive statistics

This chapter uses the Ugandan national household survey (UNHS) for 
2002–03, which is a multi-purpose study designed to elicit information 
on individual and household-level characteristics, health status and 
the economic position of a representative sample of households. Data 
were collected at the individual, household and community levels, 
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therefore allowing for community-level identification of certain health 
information (in particular, the local health infrastructure). Given the 
labour market participation focus of this chapter, we restrict our sam-
ple to working-age adults, namely, those aged between 16 and 65 at 
the date of interview, which gives 21,083 individuals (9,915 men and 
11,168 women).

The 2002–03 UNHS is a rich data set for examining labour participa-
tion decisions. In particular, respondents are asked detailed questions 
concerning their usual economic activity including, ‘What is your 
employment status?’ Here we define self-employment (informal employ-
ment) as comprising those who classify their usual economic status as an 
employer or own account worker, while our definition of paid employ-
ment (formal employment) includes permanent and temporary govern-
ment or private sector workers.

In the case of the UNHS, this provides a self-reported measure of 
the respondent’s health status. In the health section, interviewees are 
asked:

‘Did you fall sick or get injured during the last 30 days?’

This is followed up with:

‘What sort of sickness/injury did you suffer?’ and
‘How many days were lost (suffered) by you due to the illness/
injury?’5

Focusing on the descriptive statistics, Uganda is characterized by par-
ticularly large gender differences in labour market participation.6 Only 
49 per cent of women participate in the labour market, compared with 
approximately 70 per cent of men (with an overall participation rate 
of 60 per cent). In addition, females who participate in the labour 
market are predominately engaged in some form of self-employment 
(83.6 per cent), compared with 69.5 per cent for males.7 For both sexes, 
this self-employment usually takes the form of agricultural work. Of the 
labour market employees, only 16.4 per cent (30.5 per cent) of the women 
(men) are in paid employment, and of these the government employs a 
similar proportion of males and females (approximately 30 per cent).

Ill-health appears to be widespread throughout our sample; approxi-
mately 27 per cent of respondents report having been sick in the past 
30 days (an increase from 17 per cent in 1992), and of these almost 

•

•
•
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60 per cent are women. Looking more closely at the effects of health 
status across occupation categories (Table 9.1), we see that a higher 
 proportion of healthy individuals are concentrated in paid employment, 
relative to those who report being sick; 7.0 per cent (21.4 per cent) of 
sick females (males) participate in paid employment, compared with 
8.5 per cent (22.5 per cent) for those who report being healthy. In 
contrast, for both men and women a higher proportion of those who 
report being sick participate in self-employment, relative to those who 
report being healthy; 46.9 per cent (56.3 per cent) of sick females (males) 
participate in self-employment, compared with 38.9 per cent (49.0 per 
cent) for those who report being healthy. In line with these findings, the 
average number of days lost owing to illness is also lowest for those in 
paid employment.

For the other main human capital variable, education, we find the 
highest education levels among those who participate in the formal 
sector (Tables 9.1 and 9.2). Important gender differences also emerge in 
this context. Although on average men and women have similar levels 
of education (see the summary statistics in Table 9.5 in the conclusion 
to this chapter), we find that females in paid employment have, on aver-
age, higher levels of education than males. In this setting it is impossible 
to separate the demand and supply effects. This finding may arise from 
discrimination on the part of the employer, with employers requiring 
that females have a higher level of qualifications than their male coun-
terparts in order to participate in comparable jobs. However, it could also 
reflect cultural norms (either their own or their families’) against female 
participation in market work, supporting the view that education is 
needed to help improve economic opportunities for women.

Interestingly, those who are not in the labour market have similar 
levels of education (on average) to those in self-employment. This result 
is more pronounced for females than for males, which again helps to 
reinforce the view that, for Uganda at least, it is not necessarily the lack 
of education that prevents individuals (especially women) from enter-
ing the labour market.

Disaggregating participation in paid employment further by educa-
tion (Table 9.2), we see that, as education levels increase for both males 
and females, both the incidence of sickness and the number of days lost 
owing to sickness decrease. Again for both genders, not surprisingly, the 
trend in non-participation in paid employment also decreases as further 
education levels are completed.
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3 Modelling and estimation

Modelling

We now examine the effect our key variables of interest (notably health 
status and the number of dependants) have on participation in a mul-
tivariate setting, before going on to look in more detail at the ‘choice’ 
individuals make between formal and informal employment.

As outlined in Bridges and Lawson (2009), we estimate here the prob-
ability that an individual i participates in the labour market (yi0 � 1) 
using a latent variable model of the form:

y H X ui i i i0 0 0 0 0
* ,= + ′ +a b  (9.1)

where yi0
*  is the latent (unobserved) propensity of participation, Hi0 is a 

measure of current health status, Xi0 are the set of exogenous regressors 
thought to affect participation, and ui0 is a random error that is distrib-
uted standard normally.

In line with Schultz and Tansel (1997), we argue that the number of 
days lost owing to illness/injury provides more information about cur-
rent health status than the initial binary question asking whether the 
respondent had been sick/injured, and hence we capture current health 
status using our self-assessed measure of the duration of illness. There 
is also a well-documented endogeneity issue between ill-health and 
participation decisions. In light of these issues, we use the self-reported 
measures of health status to construct a more objective measure of an 
individual’s health stock using a two-step procedure similar to that of 
two-stage least squares. 8

Estimation results: health equation

We first look at some of the parameter estimates associated with self-
reported health. Although we recognize that several earlier empirical 
papers have already looked at the determinants of sickness, we never-
theless feel the results are worthy of further note, especially in view of 
the focus of this chapter and in light of the modelling framework that 
we adopt.

To summarize health, ordinary least squares (OLS) estimates of the 
number of days lost owing to illness/injury are outlined in Table 9.3.9 
In line with expectations, the number of children has a negative effect 
on the number of days lost owing to illness/injury, which is less pro-
nounced for men than for women. This may highlight the difference 
between males and females in the allocation of time and household 



Table 9.3: OLS estimates of the number of days lost owing to illness/injury

Variable Females Males

Constant 2.033*** 2.342***
Personal/household demographics

Age 0.015 –0.018
Age-squared 0.000 0.001***
No. of individuals aged �5 in household 0.025 –0.016
No. of individuals aged 6–14 in household 0.026 –0.004
No. of individuals aged 60� in household 0.047 0.011
1 child in household –0.515*** –0.356*
2 children in household –1.136*** –0.428**
3 children in household –1.057*** –0.393**
4 children in household –0.913*** –0.710***
5� children in household –1.082*** –0.588***
No education –0.250 –0.290*
No. of primary years –0.036 –0.041
No. of secondary years –0.006 0.004
Educated to university –0.501 –0.933
� 1 if married 0.419** –0.255
� 1 if divorced 0.182 1.337***
� 1 if widowed 1.236*** 1.595***
No. of working age individuals in household –0.074** –0.032
Sex of head of household 0.046 –1.079
Age of head of household 0.010* 0.001

Regional dummies
Rural north –0.214 0.152
Urban north 0.022 –0.223
Rural west 0.433** 0.585***
Urban west 0.324 0.214
Rural east 0.233 0.372*
Urban east 0.793*** 0.199
Rural central –0.047 0.030

Toilet facilities (base case: bush)
� 1 if flush toilet –0.811** –0.936***
� 1 if covered latrine –0.217 –0.581***
� 1 if uncovered latrine 0.283 –0.304
� 1 if borehole 0.062 0.102

Water source (base case: piped)
� 1 if protected well/spring 0.074 –0.041
� 1 if rainwater –1.092 –0.652
� 1 if water truck/water vendor –0.617 –0.399
� 1 if unprotected 0.355* 0.166
� 1 if other water source 1.299 –0.025

Uses a mosquito net –0.091 –0.190
Distance to local health unit (metres) 0.0001 0.0003**
Antibiotics available at health unit 0.423** 0.381*

(continued )
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responsibilities within the home. Women with children may, for exam-
ple, be more reluctant to take time off from work while ill owing to their 
potentially greater family responsibilities.

On the part of both genders, being widowed has a positive effect on 
the number of days lost, although the effect is stronger for men than 
for women. This is likely to be health- or HIV/AIDS-related; widowed 
individuals are highly likely to have also contracted the disease.

The remaining parameter variables to affect self-reported sickness are 
associated with the local infrastructure, particularly interesting from a 
policy perspective. We find that the number of days lost owing to ill-
ness/injury is strongly associated with the household’s living standards, 
or more specifically the household’s public goods. The findings are in 
line with prior expectations – better sanitation leads to fewer diseases 
and therefore reduces the time lost owing to illness (Hoddinott 1997). 
Here, having a flush toilet (compared with using ‘the bush’) lowers 
the number of days lost owing to illness by about one day, while for 
men a covered latrine also has a negative, albeit smaller, effect on the 
number of days lost. In addition, there are associations with other living 
standard indicators; for females an unprotected water source (relative to 
piped water) increases the amount of time lost owing to illness.

Local health infrastructure also has an important role to play in 
explaining health status; for example, the distance to a health centre 
affects both the availability and use of healthcare services.10 We find 
that, for men, distance to the nearest clinic/hospital has a positive 
effect on the number of days lost. It follows from this that, the greater 
the distance to the nearest health unit, the more difficult it is for 
an individual to seek medical treatment, potentially increasing their 
recovery time and hence days lost from illness. Similarly, Hutchinson 
(2001) finds that, the greater the distance to the nearest health facility, 

Table 9.3: Continued

Variable Females Males

Oral rehydration available at health unit –0.600*** –0.337*
No. of doctors at health unit –0.013 –0.002
No. of beds at health unit  0.00004 0.0004
Fee for malaria drugs –0.0001 0.0001
Fee for malaria drugs (private) –0.0001 –0.0001*

No. of observations 11,168 9,915

Note: * significant at 10%; ** significant at 5%; *** significant at 1%.
Source: Author’s calculations.
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the more reliant individuals become on self-treatment and the use of 
traditional healers. For women, distance is insignificant, which may be 
reflective of the difficulties of developing-country females in receiving 
adequate medical care. Prior evidence for Uganda would support this. 
Lawson (2003), for example, found the lack of control over resources 
often means that women are less able to seek medical treatment when 
ill. Thus, making more health-care facilities available locally will not 
necessarily ensure greater uptake and use, especially among females. 
Changes in social attitudes, resulting in empowerment, are needed to 
enable women to invest more in their health (Mackinnon 1995).

The availability of certain drugs/treatments at the local clinic/hospital 
also appears to impact strongly on health status. For both sexes the 
availability of oral rehydration treatment at the local health unit has a 
negative effect on the number of days lost, while interestingly the avail-
ability of antibiotics has a positive impact.

Estimation results: participation

We now examine the effect ill-health has on labour participation decisions, 
disaggregated by gender. Maximum likelihood estimates of the probability 
of participation are illustrated in Table 9.4 for females and males, respec-
tively. For each regression the table reports the marginal effects (evaluated 
at the means of the regressor variables) and levels of significance.

We begin our analysis by calculating the probability of participation 
for both men and women, and find that, in line with the summary 
statistics illustrated above large differences emerge between males and 
females in their likelihood of participation. A man with the average 
value (or mean probability) of male characteristics has a probability of 
participation of approximately 80 per cent, compared with just below 
40 per cent for the ‘average’ female. It should be noted that here par-
ticipation includes both paid employment and self-employment and, as 
we saw, a large proportion of those who participate are in some form of 
agricultural self-employment (45 per cent), which may help to account 
for the high participation probabilities that we observe here.

In line with the health/gender disparities that appear to exist in 
Uganda, we find that ill-health (for the ‘average’ worker) has a nega-
tive and significant effect on the probability of participating, which is 
stronger for females than for males. Such a finding is in line with other 
studies, which find that ill-health has a negative effect on labour market 
outcomes (see Strauss and Thomas 1998 for a review). Thus, one of the 
reasons for such a low participation rate amongst women is clearly their 
health status; individuals in poor health are likely to be less productive, 
making them less likely to participate in the labour market.
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Table 9.4: Maximum likelihood estimates of the determinants of participation

Variable Female 
(marginal effect)

Male 
(marginal effect)

Personal/household demographics
Health stock (ill-health) –0.059*** –0.038**
Age 0.056*** 0.056***
Age-squared –0.001*** –0.001***
No. of individuals aged �5 in 

household
0.003 –0.001

No. of individuals aged 6–14 in 
house hold

0.002 –0.005

No. of individuals aged 60� in 
household

0.004 0.005

1 child in household –0.017 –0.130***
2 children in household –0.005*** –0.162***
3 children in household –0.094*** –0.151***
4 children in household –0.090*** –0.196***
5� children in household –0.133*** –0.208***
No education –0.016 –0.019
No. of primary years –0.002 –0.0005
No. of secondary years 0.006 –0.007**
Educated to university 0.216** 0.021
� 1 if married 0.157*** 0.329***
� 1 if divorced 0.173*** 0.091***
� 1 if widowed 0.148*** 0.128***
No. of working age individuals in 

household
–0.016*** –0.012***

Sex of household head 0.489*** –0.039
Age of household head –0.001* –0.004***

Regional dummies
Rural north –0.125*** –0.171***
Urban north –0.017 –0.173***
Rural west 0.090*** –0.016
Urban west 0.142*** 0.024
Rural east –0.030 –0.060**
Urban east 0.027 –0.082***
Rural central –0.051** 0.013

No. of observations 11,168 9,915

Note: * significant at 10%; ** significant at 5%; *** significant at 1%.
See Bridges and Lawson (2009) for indicative results for the endogeneity tests.
Source: Author’s calculations.

To obtain some understanding of the impact ill-health has on female 
participation we examine how the probability of participation varies for 
different values of predicted ill-health. As outlined above, the ‘average’ 
woman has about a 40 per cent chance of participation. If our ‘average’ 
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female had the highest value of ill-health from her respective ‘health’ dis-
tribution, her probability of participation would fall to only 14 per cent. 
However, with the lowest value of predicted ill-health (in other words, 
the healthiest woman), her probability of participation would rise to 
57 per cent.

Turning now to look at the effects of education, we see that a univer-
sity education has a large positive effect for females on the probability 
of participation, raising her likelihood by approximately 22 per cent. 
Interestingly, but in line with growing empirical evidence for Uganda 
(Mugume and Canagarajah 2005), lower educational levels appear to have 
no significant effect (either individually or jointly) on the participation 
decision. Thus current education policies, for Uganda at least, that focus 
on providing a universal education for every child are likely to produce 
minimal returns in terms of their impact on labour participation. Only 
when families have the ability to ensure that their children can progress to 
higher educational levels do the labour market benefits start to accrue.

In contrast, for women, being a member in a female-headed household 
has an overwhelmingly large positive effect on her propensity to partici-
pate (Kabeer 1995 finds similar results for Bangladesh), raising her par-
ticipation probability by nearly 50 per cent. Such a finding implies that 
women in households where there is an absence of a ‘male breadwinner’ 
are more willing/able to abandon their traditional role in the home and 
participate. This could at least in part arise out of economic necessity, and 
earlier empirical evidence for Uganda would support this. Lawson (2003), 
for example, finds that female-headed households have a larger number 
of dependent children – particularly orphans – and are thus more likely 
to face high levels of poverty, which may ‘push’ women into the labour 
market.

Of the other results, fertility (approximated here by the number of 
children) also has a role to play in this setting. Lundberg (1988), for 
example, observes a very different pattern to participation among 
couples with and without children, and between young and older chil-
dren. Further, we find that the higher the number of children in the 
household, the lower is the participation probability, with a sharp fall 
in participation in households with five or more children. Interestingly, 
this effect is stronger for males than for females. In addition, perhaps 
rather curiously, the age of the children appears to have little effect on 
the participation decision. It should be noted, however, that, although 
the effects of children appear to be more pronounced for men than for 
women, this arises partly because here we are looking at overall partici-
pation. A different pattern merges when we look in more detail at the 
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probability of an individual participating in paid employment (relative 
to self-employment).

In a similar vain, the composition of the household also affects the 
participation decision. For both genders, the number of working-age 
adults in the household has a negative effect on the likelihood of par-
ticipation, which is stronger for females than for males. This may arise 
from the fact that, as the number of working-age adults in the household 
increases, there is potentially less need for a given individual to partici-
pate. An increase in the number of working-age adults in the household 
may also lead to an increase in the number of dependants, therefore 
increasing the need for greater hours and hence for individuals (and 
especially women) to dedicate time to domestic work.11

Of the remaining demographic variables, age and age-squared have 
the desired effect on participation; participation increases with age, after 
which it begins to fall. This is intuitively sensible, because we would 
expect old age to have a negative effect on the ability to work. Important 
regional differences also emerge. For both genders, living in the north 
(whether urban or rural) has a negative effect on participation, which is 
reflective of the lack of income-earning opportunities in this area relative 
to other regions.

4 Conclusions and policy implications

This chapter follows on from the previous one in this volume, which 
considered issues of intrahousehold allocation for rural women. Here we 
focus on one area of development analysis that has so far been deeply 
lacking, namely, furthering our understanding of how labour markets 
function in SSA, and the interaction of health with this. Labour market 
research and understanding the factors associated with the determinants 
of participation and the choice of employment are increasingly being 
recognized as being essential if we are to further our knowledge of how 
to combat poverty in developing countries.

Although many studies for Uganda have looked at the simple determi-
nants of sickness, no research has advanced the analysis econometrically 
beyond this to examine labour market outcomes and the role of women 
in this. Given the high prevalence of ill-health in both Uganda and 
many other SSA countries, understanding the influence of these issues, 
especially relative to other major human capital issues such as education, 
is extremely important in guiding policy.

In line with prior empirical evidence, we find that health is highly 
significant and has a strong effect on labour market participation. Not 



Ta
bl

e 
9.

5:
 

Su
m

m
ar

y 
st

at
is

ti
cs

Fe
m

al
es

M
al

es
A

ll

M
ea

n
SD

M
ea

n
SD

M
ea

n
SD

Pe
rs

on
al

/h
ou

se
h

ol
d

 d
em

og
ra

p
h

ic
s

A
ge

30
.3

6
11

.7
1

31
.2

1
12

.1
8

30
.7

6
11

.9
4

A
ge

-s
q

u
ar

ed
10

59
.0

8
85

3.
76

11
22

.8
0

89
6.

85
10

89
.0

4
87

4.
85

Si
ck

0.
30

0.
46

0.
23

0.
42

0.
27

0.
44

Si
n

gl
e

0.
22

0.
42

0.
35

0.
48

0.
28

0.
45

M
ar

ri
ed

0.
61

0.
49

0.
61

0.
49

0.
61

0.
49

D
iv

or
ce

d
0.

09
0.

28
0.

03
0.

16
0.

06
0.

23
W

id
ow

ed
0.

08
0.

27
0.

01
0.

09
0.

05
0.

21
N

o 
ed

u
ca

ti
on

0.
26

0.
44

0.
26

0.
21

0.
26

0.
44

Pr
im

ar
y 

ed
u

ca
ti

on
3.

55
2.

81
3.

52
2.

82
3.

53
2.

82
Se

co
n

d
ar

y 
ed

u
ca

ti
on

 
0.

53
1.

33
0.

55
1.

37
0.

54
1.

35
Se

x 
of

 h
ou

se
h

ol
d

 h
ea

d
1.

32
0.

47
1.

12
0.

32
1.

22
0.

42
A

ge
 o

f 
h

ou
se

h
ol

d
 h

ea
d

40
.4

5
13

.3
3

39
.8

6
13

.1
8

40
.1

7
13

.2
6

H
ou

se
h

ol
d

 s
iz

e
6.

42
3.

40
6.

38
3.

51
6.

40
3.

46
D

ep
en

d
en

cy
 r

at
io

1.
27

1.
03

1.
07

0.
88

1.
17

0.
97

N
o.

 o
f 

in
d

iv
id

u
al

s 
ag

ed
 6

0�
 i

n
 h

ou
se

h
ol

d
0.

18
0.

46
0.

16
0.

44
0.

17
0.

45
N

o.
 o

f 
in

d
iv

id
u

al
s 

ag
ed

 �
5 

in
 h

ou
se

h
ol

d
1.

28
1.

18
1.

17
1.

17
1.

23
1.

18
N

o.
 o

f 
in

d
iv

id
u

al
s 

ag
ed

 6
–1

4 
in

 h
ou

se
h

ol
d

1.
85

1.
73

1.
78

1.
75

1.
81

1.
74

N
o 

ch
il

d
re

n
 i

n
 h

ou
se

h
ol

d
0.

14
0.

35
0.

17
0.

38
0.

16
0.

46
1 

ch
il

d
 i

n
 h

ou
se

h
ol

d
0.

14
0.

35
0.

12
0.

32
0.

13
0.

34
2 

ch
il

d
re

n
 i

n
 h

ou
se

h
ol

d
0.

16
0.

36
0.

14
0.

34
0.

15
0.

35
3 

ch
il

d
re

n
 i

n
 h

ou
se

h
ol

d
0.

14
0.

35
0.

13
0.

34
0.

13
0.

34
4 

ch
il

d
re

n
 i

n
 h

ou
se

h
ol

d
0.

13
0.

34
0.

13
0.

33
0.

13
0.

33
5+

 c
h

il
d

re
n

 i
n

 h
ou

se
h

ol
d

0.
29

0.
46

0.
31

0.
46

0.
30

0.
46

U
rb

an
 w

es
t

0.
11

0.
31

0.
11

0.
31

0.
11

0.
31

188  



U
rb

an
 e

as
t

0.
11

0.
31

0.
11

0.
31

0.
11

0.
31

R
u

ra
l 

ea
st

0.
17

0.
37

0.
17

0.
38

0.
17

0.
38

R
u

ra
l 

ce
n

tr
al

0.
15

0.
36

0.
16

0.
36

0.
15

0.
36

U
rb

an
 c

en
tr

al
0.

13
0.

33
0.

12
0.

32
0.

12
0.

33
U

rb
an

 n
or

th
0.

07
0.

26
0.

07
0.

25
0.

07
0.

26
R

u
ra

l 
n

or
th

0.
11

0.
31

0.
10

0.
30

0.
11

0.
31

Fl
u

sh
 t

oi
le

t
0.

04
0.

20
0.

04
0.

18
0.

04
0.

19
C

ov
er

ed
 l

at
ri

n
e

0.
77

0.
42

0.
78

0.
42

0.
77

0.
42

U
n

co
ve

re
d

 l
at

ri
n

e
0.

08
0.

28
0.

09
0.

28
0.

09
0.

28
N

o.
 o

f 
d

oc
to

rs
 a

t 
lo

ca
l 

h
ea

lt
h

 u
n

it
2.

82
5.

23
2.

70
5.

04
2.

76
5.

14
D

is
ta

n
ce

 t
o 

lo
ca

l 
h

ea
lt

h
 u

n
it

 (
m

et
re

s)
34

8.
51

39
8.

21
34

7.
75

35
0.

99
34

8.
15

37
6.

73
M

al
ar

ia
 d

ru
gs

 a
va

il
ab

le
 a

t 
h

ea
lt

h
 u

n
it

0.
98

0.
14

0.
98

0.
14

0.
98

0.
14

O
ra

l 
re

h
yd

ra
ti

on
 a

va
il

ab
le

 a
t 

h
ea

lt
h

 u
n

it
0.

91
0.

28
0.

92
0.

28
0.

92
0.

28

So
ur

ce
: 

A
u

th
or

’s
 c

al
cu

la
ti

on
s.

  189



190 Health Inequality and Development

only are those in the poorest health less likely to participate but, perhaps 
more worryingly, these negative effects are stronger for women than for 
men. Ill-health clearly represents a substantial gender disadvantage to 
women. Extending the human capital perspective to consider educa-
tion, and in contrast to the findings for other countries in SSA, the role 
of education interestingly appears to be limited, although high levels of 
education increase the probability of labour participation

In conclusion, the results of this chapter clearly continue to highlight 
the need to focus on health as a priority for achieving further formali-
zation and labour market participation decisions. This is increasingly 
becoming recognized as a key to promoting economic growth in SSA 
countries. However, there is also clearly a need for policy to tackle gender-
specific issues, such as the provision of suitable childcare arrangements, 
which would make it easier for females (and not only those in developing 
countries) to enter the labour market.
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Notes

 1. See, for example, Schultz and Tansel (1997) for Côte d’Ivoire and Ghana; 
Lokshin et al. (2004) and Atieno and Teal (2006) for Kenya.

 2. In addition, those with poor health might be rationed out of the employment 
market as they become too expensive to hire (see, for example, Rosenweig 
1988).

 3. Theoretically, we should, however, also note that health may reduce wages 
and effective time endowment and therefore the marginal rate of substitu-
tion between goods and leisure, thus potentially contradicting the axiom of 
ill-health reducing labour participation.

 4. However, the proportion of sick individuals seeking health care is lower for 
females than for males (Lawson 2003).

 5. In selecting the measure of ill-health, we recognize the extensive debate 
around the use of a self-reported health measure. For example, despite 
certain limitations, a large amount of empirical work validates the usage of 
self-reported health measures and has found it to be a favourable method of 
analysing sickness. For instance, Idler and Kasl (1991), Idler and Benyamini 
(1997) and Ferraro and Farmer (1999) all find the self-reported health status 
to be a reliable indicator of future mortality. However, contrary to this, Pitt 
and Rosenweig (1986) and Schultz and Tansel (1997) suggest that one inter-
pretation could be that increased educational levels might increase illness 
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recognition because of heightened awareness of symptoms. If this is the case, 
then the self-reported illness data are subject to systematic reporting bias.

 6.  As is normal for this ‘type’ of paper, self-employed (agriculture and non-
 agriculture) and employment (agriculture and non-agriculture) is used – 
reflective of the interest of being able to access work outside the home.

 7. Authors’ calculations.
 8. See Bridges and Lawson (2009) for indicative and extensive endogeneity 

 testing.
 9. The duration of illness may also be censored at zero. Our results are also robust 

to estimating our predicted measures of ill-health using a tobit specification. 
The results based on these different measures/specifications are not reported, 
for brevity’s sake, but are available upon request.

 10. And may also act as a proxy for the opportunity cost incurred in receiving 
medical treatment.

 11. We acknowledge that household size could be endogenous in this setting 
due to unemployed people deliberately being in households inhabited by 
income earners. However we argue that this potential endogeneity does not 
detract from the main results.
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