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Abstract
More than 26,000 children under the age of 5 die every day on average, mostly in
the developing world. Malnutrition accounts for up to half of those deaths, and
diarrheal diseases account for another 17 per cent. The concentration of child
malnutrition and diarrhea in developing countries should be of particular interest to
sociologists because of the potential role of macro, structural and institutional forces in
accounting for such cross-national disparities. This study focuses on country-level
development, gender inequality, and democracy as three dimensions of structural
violence that have important effects on child health in developing countries. In addition,
the analysis also incorporates household and maternal characteristics that have already
been shown to affect child health at the individual level. Using data from the
Demographic and Health Surveys and several other archival sources, I conduct a multilevel analysis of young children nested in a sample of approximately 50 developing
countries. Specifically, I estimate a series of hierarchical generalized linear logit models
(HGLM) that predict the likelihood that a child is stunted, wasted, underweight, or has
had a recent episode of diarrhea, based on a set of country- and individual-level
explanatory variables.
The introduction in Chapter 1 describes the concept of “structural violence,” the
orienting theoretical framework for the dissertation. It also reviews related studies in
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medical sociology and demography and gives an overview of the dissertation. Chapter
2 combines several theoretical perspectives to examine the effects of household-level
socioeconomic resources as well as country-level economic development, water,
sanitation, health care, and education. Household wealth and maternal education are the
most important predictors of child health at the individual level; whereas, GDP per
capita, secondary school enrollment, and a “capability development” scale have the
most robust effects at the country level. Chapter 3 focuses on women’s decision-making
and resource control by examining 5 aspects of gender inequality: education,
employment, political participation, reproductive autonomy, and life expectancy. Taken
together, the results demonstrate that child health is likely to be better in countries
where women have more education, control over their reproduction, representation in
national politics, as well as longer life expectancy. Finally, Chapter 4 explores the link
between democracy and child health, paying particular attention to various ways of
measuring democracy. Surprisingly, bivariate correlations between democracy and
child health are weak, and multivariate models do not yield consistent or robust effects.
Overall, this dissertation demonstrates how child health is embedded in social, political,
and economic contexts of inequality larger than the individual that partially determine
who faces increased health risk factors and who is protected from them.
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1. Introduction: Understanding Cross-National Variation
in Child Diarrhea and Malnutrition
More than 26,000 children under the age of 5 die every day on average, mostly
from preventable causes and mostly in the developing world. Malnutrition accounts for
up to half of those deaths, and diarrheal diseases account for another 17 per cent
(UNICEF 2007). About 43 per cent of children in Africa and 42 per cent in Southeast
Asia are stunted, compared to approximately 14 per cent in the Americas. Similarly, 23
per cent of children under 5 in Africa and approximately 33 per cent in Southeast Asia
are underweight, compared to just 4 per cent in the Americas (WHO 2008a). New cases
of rotavirus (the leading cause of diarrhea) among children that require home-based care
range from 104 million in developing countries to 7 million in industrialized countries
per year. Furthermore, new cases of rotavirus that require either a clinic visit or
hospitalization range from 25 million to 2 million respectively (Parashar et al. 2003).
Almost 18 per cent of child deaths are attributed to diarrhea in low income countries,
but the rate is only 1.6 per cent in high income countries (WHO 2008a). Perhaps not
surprisingly, then, the majority of all diarrhea deaths among children worldwide (more
than 80 per cent) occurs in poor countries (Parashar et al. 2006).
Child malnutrition and diarrhea are strikingly concentrated in certain regions of
the world. Understanding these patterns of inequality could not only affect the wellbeing of children in the present, but could also have long-term consequences for the
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future as well. Adults who have suffered from poor health and malnutrition in
childhood are less physically and intellectually productive and experience more chronic
morbidity (Blackwell et al. 2001; Smith and Haddad 1999). Healthy children, however,
are generally more likely to develop cognitive, emotional, and social skills, and
subsequently, succeed in school and society. This makes child health a fundamental
underpinning of development in developing countries because it shapes how nations
progress (UNICEF 2007).
This dissertation examines the multi-level sources of cross-national variation in
child health. In the process, I ask how structural characteristics of countries shape
individual health outcomes. More specifically, I investigate the macro-level effects of
development, gender inequality, and democracy on malnutrition and diarrhea among
children under five in approximately 50 developing countries. In addition, I also
investigate how household and maternal characteristics influence child health as well.
Health is a productive site for studying inequality as it is one of the most fundamental
indicators of life chances and is integrally related to many other aspects of disadvantage.
Thus, this dissertation is motivated by several key questions: What explains global
patterns and vast inequalities in health? How do macro structures shape individual life
chances?
A number of macro-level factors emerge as important predictors of crossnational variation in diarrhea and malnutrition. Chapter 2 shows that GDP per capita,

2

secondary school enrollment, and a “capability development” scale are particularly
beneficial for health. Chapter 3 demonstrates that child health is likely to be better in
countries where women have more education, control over their reproduction,
representation in national politics, as well as longer life expectancy. Chapter 4 finds that
the link between democracy and child health is not as robust as expected based on
previous literature. The analyses further indicate that household wealth and maternal
education are the most important predictors of child health at the individual level.
Overall, this dissertation demonstrates how child health is embedded in social and
economic contexts of inequality larger than the individual that partially determine who
faces increased health risk factors and who is protected from them. While recognizing
the role of individual characteristics, the analyses underscore the importance of social
structures for shaping the distribution of well-being across societies.
The social predictors of infant and child mortality have been well studied among
sociologists (e.g., Mosley and Chen 1984; Bradshaw et al. 1993; Shen and Williamson
1997, 2001; Shandra et al. 2004). However, the influence of macro-level contextual
factors on malnutrition and diarrhea has been understudied in the social science
literature to date, despite the fact that they remain two of the largest causes of child
mortality in developing countries. In comparisons of social development in LDCs, child
mortality is often recognized as a reliable predictor of the general well-being of children
(Shen and Williamson 1997). It is used to reflect the nutrition and health knowledge of
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mothers, levels of oral rehydration therapy use, access to health services, and the
availability of food, clean water, and sanitation in the family (Bradshaw et al. 1993). Yet,
the Demographic and Health Surveys (DHS) contain data that specifically measure
malnutrition and diarrhea among young children, which also reflect the availability of
food, clean water, and sanitary living conditions (Black 1984; WHO 2008b). The present
study specifically focuses on malnutrition and diarrhea in order to more fully
understand child health in developing countries.1
The concentration of child malnutrition and diarrhea in certain areas of the
world should also be of particular interest to sociologists because of the potential role of
structural factors in accounting for such cross-national disparities. Paul Farmer (2005:
22) notes that “the quandaries of the sick in industrialized countries are important and
should never be dismissed, [but] the failure of ethics to grapple with the tragedy of the
modern era’s destitute sick is nothing short of obscene.” He uses the concept of structural
violence to help explain how social and economic inequities partially determine who
faces increased health risk factors and who is protected from them (Farmer 2005).
Individual biographies are embedded in larger social contexts that curb agency (Farmer

It is possible that malnutrition and diarrhea act as mediators between a set of social predictors and child
mortality, since they are such large contributors to child mortality. However, this dissertation will not
estimate such models. Instead, I argue that malnutrition and diarrhea perhaps more specifically
approximate the aspects of well-being that child mortality typically represents (e.g., access to nutrition, clean
water, and sanitation), and therefore deserve to be studied in their own right if we want to more fully
understand child well-being in LDCs. As more direct measures of general well-being, they may help us
better identify ways to increase child health, and therefore, survival. Perhaps more specific indicators can
also guide health policies in a way that mortality cannot.
1
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1997). Structural violence occurs when this context harms human health. This concept
provides an orienting theoretical framework for the analysis of child health by
contending that a child’s likelihood of experiencing malnutrition or diarrhea is shaped
in part by social and economic forces larger than the individual. I posit that
development, gender inequality, and democracy are three specific dimensions of
structural violence at the country level that should have important effects on child
health, and I build and elaborate on the general theoretical concept by decomposing it
according to these dimensions.
In addition to exploring the macro, country-level predictors of child malnutrition
and diarrhea, the analyses also incorporates household and maternal characteristics that
have already been shown to affect child health at the individual level (e.g., Mosley and
Chen 1984; Heaton et al. 2005; Parashar 2005; Hatt and Waters 2006). I employ a multilevel methodological approach that examines individuals nested in a sample of
approximately 50 developing countries. Specifically, I estimate a series of hierarchical
generalized linear logit models (HGLM) that predict the likelihood that a child is
stunted, wasted, underweight, or has had a recent episode of diarrhea, based on a set of
country- and individual-level explanatory variables. The advantage of this technique is
that the effects of one level can be estimated while controlling for variation in the other
level (Raudenbush and Bryk 2002). Using this approach, I can determine how countrylevel factors affect child health net of the individual-level factors, and I can further
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ascertain whether individual-level effects are conditional upon country-level effects.
Individual-level data are drawn from the Demographic and Health Surveys (DHS), a set
of nationally representative, population-based surveys in developing countries.
Country-level data are drawn from a number of archival sources, including but not
limited to World Development Indicators, Polity IV, and Freedom House.
In the remainder of this introductory chapter, I describe the concept of
“structural violence” and how it has been applied in previous literature. Then, I review
related studies in medical sociology and demography that explore the relationship
between structure and health, noting how this dissertation contributes to these fields.
After stating the research questions, I provide a brief overview of the theories and
results of subsequent empirical chapters.

1.1 Theoretical Background and Literature Review
1.1.1 Structural Violence
The term structural violence has roots in anti-colonial resistance movements and
liberation theology, but was first defined in academia in 1969 by Johan Galtung, the
founder of the field of Peace and Conflict Studies (Bourgois 2001). The concept has been
popularized more recently in medical anthropology by Paul Farmer (1996; 2001; 2005) in
his work on HIV/AIDS and resurgent tuberculosis. The term refers to social relations
that become embodied as individual experience (Farmer 1996). These relations are
structural because they are embedded in large-scale historical processes of social and
6

economic inequality that combine to constrain agency (Farmer 2005). In other words,
private troubles of individuals are rooted in and shaped by public issues of society
(Mills 2000). The social relations are violent because they prevent human beings from
realizing their full somatic and mental potential (Galtung 1969). Violence in this case
refers to preventable harm, where there is no specific actor committing the violence
(Lane et al. 2004). Scheper-Hughes (1993: 16) refers to this as everyday violence, and
describes it as “the routinization of human suffering” in “normal” lives filled with
hunger and poverty. Violence is built into the structure of society and manifests as
unequal power and resources, and consequently, as unequal life chances (Galtung 1969).
Thus, structural violence is harm that results from inequalities entrenched in social,
political, and economic systems (Mukherjee 2007).
This concept has been deployed in a variety of applications across the social
sciences. Perhaps most notably, Farmer uses structural violence to frame his analysis of
the AIDS epidemic in Haiti (2005). Generally, the most popular and recent applications
of structural violence have been to explain why some populations have excess risk of
contracting HIV. Mukherjee (2007) argues that structural violence, in the form of
economic deprivation, gender inequality, and lack of access to education and work
opportunities, constrains choice and impedes HIV risk mitigation in poor countries.
Renwick (2002) demonstrates how structural violence contributes to the escalating HIV
risk of women in China through employment practices, restricted access to public goods,
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illegal trafficking, and commercialized sex. Shannon and colleagues (2008) discuss how
structural violence compromises Canadian sex workers’ ability to practice HIV
prevention, and Lane and colleagues (2004) use the concept to explain disparate rates of
HIV among women of color in New York. Several authors also comment on how
structural violence determines in large part who suffers from AIDS-related stigma
(Abadia-Barrero and Castro 2006; Castro and Farmer 2005).
In addition to the HIV/AIDS epidemic, Farmer also invokes the concept to
understand the emergence of drug-resistant tuberculosis in Haiti and Russia (Farmer
2005, 1997). Furthermore, others use structural violence to explain the onset of type 2
diabetes among Mexican agricultural workers (Cartwright et al. 2006); the adverse
effects of social and economic factors on individuals with schizophrenia (Kelly 2006,
2005); and the substance abuse of welfare recipients (James et al. 2004, 2003). As a
whole, these studies elucidate some of the large-scale social and economic factors that
result in unequal life chances and, consequently, harm health in various ways.
This dissertation contributes to extant literature on structural violence in several
ways. Although previous studies have shown the physical manifestations of structural
violence in adults, they have not yet examined children. More specifically, to the best of
my knowledge, no study has applied this concept to explain disparities in child health.
Despite Farmer and others’ clear contributions, the concept of structural violence has
also remained very general, perhaps even vague. It remains a compelling, but
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metatheoretical idea that has not been fully developed in a concrete way. Farmer (2005:
8) admits that he uses structural violence as “a broad rubric that includes a host of
offensives against human dignity,” such as social and economic inequality, poverty,
racism, sexism, and human rights abuses. Wacquant (2004) criticizes such a broad
definition for lumping too many forms of inequality under the same heading and for
conflating varying forms of violence that should be differentiated. In addition, the
concept has not been applied analytically and empirically in most extant literature.
Instead, it is typically used as a general theory and applied descriptively. This
dissertation aims to make structural violence more concrete by conceptualizing it as
development, gender inequality, and democracy and by using a large, cross-national
sample to test specific measures of each of these components empirically. In doing so,
this project advances our understanding of what kinds of macro-level social inequalities
influence the health of children in developing countries.
Various authors conceptualize the specific components of structural violence in
different ways, which is partly what makes the concept a bit amorphous. Farmer
himself includes gender, development, and politics in his general discussions of the
aspects of structural violence that affect well-being. Based on this and other relevant
literature, I focus on these three aspects as key components of structural violence here.
Admittedly, other macro, structural factors (e.g., globalization, structural adjustment,
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war and conflict) could also be considered as structural violence and provide areas for
future research.
Although he uses the term broadly, Farmer’s (2005) interest is in theorizing how
large-scale social forces become embodied as sickness and suffering. Sociologists have
long recognized that individual actors are in part shaped by social facts, or collective
realities external to individuals (Durkheim 1951). Thus, the concept of structural
violence should be brought into sociology, as it underscores the notion that there are
forces larger than the individual that affect individual biographies (Mills 2000).
Moreover, sociologists understand social structures as rules and resources that both
empower and constrain individual agency (Sewell 1992; Giddens 1979). Medical
sociologists in particular recognize the ways in which social structures shape
individuals’ risk and experience of illness and disease (House 2002; Link and Phelan
1995). The term structural violence provides an expression of these sociological principles
that highlights the capacity for social realities to harm individual health.2

1.1.2 Related Studies in Medical Sociology and Demography
The concept of structural violence may not be widely used in medical sociology
or demography, but both of these fields certainly recognize the importance of social

Of course, if the concept of structural violence is similar to the ways in which medical sociologists
conceptualize the relationship between structure and individual health, it is fair to ask if the application of
structural violence to health provides something new for sociology. Farmer (2004: 308) considers himself an
anthropologist, but also notes, “I do not make much of a distinction between anthropology and sociology.
This is not a polemic point but a humble one also made by Kroeber: ‘Sociology and anthropology are hard to
keep apart.’”
2
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structure for health and well-being.3 Link and Phelan (1995: 87) argue that some social
conditions may be “fundamental causes” of disease that “involve access to resources
than can be used to avoid risks or to minimize the consequences of disease once it
occurs.” For this reason, individually-based risk factors should be contextualized “by
examining what puts people at risk of risks” (Link and Phelan 1995: 80). One “structural”
way in which medical sociologists have attempted to do this is by studying
neighborhood effects on health. As a whole, this literature finds that neighborhoods do
affect physical health, above and beyond individual characteristics. For example,
neighborhood affluence has a positive effect on self-rated health, even controlling for
individual socioeconomic status (Cagney et al. 2005). Conversely, residents of
disadvantaged neighborhoods have worse self-reported health, worse physical
functioning, and more chronic conditions than their counterparts in more advantaged
neighborhoods, and this relationship is mediated by the fear and stress of perceived
neighborhood disorder (Ross and Mirowsky 2001). Neighborhood residential instability
is further associated with poor health care access, even controlling for the prevalence of
poverty and the supply of health care (Kirby and Kaneda 2006).

Some research in the dependency/world-systems field also examines the relationship between countrylevel structural factors and well-being in less developed countries (Shen and Williamson 1997, 2001; Brady
et al. 2007). However, much of the literature in this tradition is quite dated, ranging from the 1980s to the
early 1990s (e.g., Dixon 1984; Moon and Dixon 1985; London and Williams 1988, 1990; Stokes and Anderson
1990; Wimberley 1990; Bradshaw et al. 1993; Firebaugh and Beck 1994). The dependency/world-systems
field also tends to focus more on cross-national differences in economic growth or income inequality (e.g.,
Chase-Dunn and Grimes 1995; Alderson and Nielsen 1999; Beer and Boswell 2002; Lee 2005; Lee, Nielsen
and Alderson 2007) than on population health.
3
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Other exemplary studies in this field report a relationship between neighborhood
context and mental health as well. For instance, Latkin and Curry (2003) find that
perceptions of neighborhood social disorder predict depressive symptoms, and Schultz
and colleagues (2000) maintain that the proportion of households below the poverty line
in a census block group is significantly related to psychological distress. Finally, in a
study that takes both time and place into account, Wheaton and Clark (2003) find that
childhood neighborhood socioeconomic disadvantage has a lagged effect on early adult
mental health. Although studies in this field make important contributions to our
understanding of the relationship between contextual social factors and health, they are
limited in several ways. They do not go beyond the neighborhood level, neglecting
country-level structural factors that could also affect health. Furthermore, they typically
focus on domestic samples, leaving the possible effects of structural factors on countries
outside of the U.S. understudied.4
In addition to this body of research linking neighborhood context to individual
health, another body of research links collective income inequality to population health.
Studies that link aggregate levels of income inequality to population health have
proliferated since the mid-1990s, following Wilkinson’s (1992) seminal study on the
effects of income distribution on life expectancy. In this study, he finds a strong

One important exception to this is Montgomery and Hewett’s (2005) study of household and
neighborhood effects on poverty and health in developing countries. They find that neighborhood living
standards do significantly affect young children’s height-for-age.
4
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correlation between life expectancy and income inequality, and in subsequent work
(1996) he continues to advance the claim that countries with the smallest income
differences between rich and poor have the best health. This finding led many to argue
that the health disadvantage of low SES groups is not driven by an absolute standard of
well-being, but by one’s relative position in the SES hierarchy (Adler et al. 1994;
MacIntyre 1997; Williams and Collins 1995).
The literature on this topic has since grown large and contentious, with some
studies focusing on cross-national comparisons and some on state comparisons within
the U.S. Lynch and Kaplan (1997: 297) claim that in the U.S., “Distributional aspects of
the economy are important determinants of health and may well provide one of the
most pertinent indicators of overall social well-being.” However, in later research,
Lynch and colleagues (2001) find that although higher income inequality is strongly
associated with greater infant mortality among wealthy nations, it is not consistently
related to other health outcomes. Many researchers present empirical results that
support the hypothesis that income inequality exerts negative effects on population
health (Kawachi and Kennedy 1999; Kawachi et al. 1997; Wolfson et al. 2000), but others
contradict these claims (Beckfield 2004; McLeod, Nonnemaker and Call 2004; Mellor and
Milyo 2001). Again, this body of literature adds to our understanding of the relationship
between structure and health, but defines structure in a narrow way by focusing only on
income inequality.
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Perhaps most relevant for the present study, a small but growing literature in
demography uses multi-level models to estimate the effects of individual and contextual
factors on such varied outcomes as domestic violence, fertility, and child health. Two
multi-level studies in India demonstrate that women’s education and literacy at the
individual and community levels significantly affect child mortality (Kravdal 2004) and
immunization rates (Parashar 2005). Using data from two rural areas of Bangladesh,
Koenig and colleagues (2003) suggest that individual- and community-level measures of
women’s autonomy significantly lower the risk of domestic violence. Two studies that
pool DHS data for multiple countries in Sub-Saharan Africa demonstrate that
community education levels have significant effects on birth rates and first-birth timing
(Kravdal 2002; DeRose and Kravdal 2007). Larrea and Kawachi (2005) show that
economic inequality at the provincial level increases stunting in Ecuador, even
controlling for a range of relevant individual and household covariates. Most of these
studies are limited to one country or one region. Heaton and colleagues (2005) provide
an important exception with a pooled analysis of 42 DHS countries in Latin America,
Africa, and Asia. Using a multi-level modeling strategy, they examine cross-national
variation in family influences on infant mortality and stunting. Nonetheless, the theory
and results of their study concentrate primarily on individual-level family resources,
decision-making, and childcare practices.
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Thus, the present study contributes to medical sociology, demography, and
global inequality studies in several key ways. First, it focuses on less developed
countries and examines child malnutrition and diarrhea in particular, which have been
relatively understudied in sociology. It also includes both individual- and country-level
explanatory variables in the analyses. Most previous studies using the DHS have only
focused on the individual level by analyzing data from one country at a time. Although
a growing number of scholars are beginning to analyze the DHS with multi-level
models, they still typically concentrate on one country or region at a time. By pooling the
data over a large cross-national sample of approximately 50 countries, I broaden the
scope of comparison. In addition, the multi-level modeling strategy employed here
demonstrates how individuals are embedded in larger social, economic, and political
contexts that affect child health. This analysis brings a more macro and a more
diversified conception of structure to the study of health, by examining multiple
dimensions and indicators across a large sample of countries.

1.2 Research Questions
The overall motivation for this study is to understand the macro-structural
factors that explain child health disparities in developing countries. A review of the
relevant literature on development, gender inequality, and democracy leads to the
following set of research questions to be addressed in each chapter:
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•

Chapter 2: How do three parallel perspectives on socioeconomic resources and
health (fundamental cause, economic development, and capability development)
contribute to a better understanding of child diarrhea and malnutrition in
developing countries? Do the results support each perspective, and can the
frameworks be integrated?

•

Chapter 3: Does gender inequality explain within- and between-country
variation in child health in developing countries? Which component of gender
inequality is most important? How do the effects of gender inequality compare
to those of economic development and household wealth?

•

Chapter 4: How is democracy measured? Does democracy have direct effects on
child diarrhea and malnutrition in developing countries? Which measure is most
important?

1.3 Introduction to the Empirical Chapters
1.3.1 Development
Few concepts are as central to the sociological study of health as socioeconomic
status (SES). The vast literature on SES and health reveals much disagreement on
indicators, modeling, and mechanisms. But one thing is for certain: the SES-health link
remains strong across time and space (Bollen et al. 2001). Furthermore, SES effects also
remain robust across multiple levels of measurement, operating on both within- and
between-country variation in health (Marmot 2005). Several theoretical perspectives
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attempt to account for the SES-health link, including fundamental cause, economic
development, and the capability approach. Each perspective has a different emphasis
and each is thoroughly examined in literatures that do not appear to be in conversation
with each other.
Chapter 2 integrates the three perspectives in order to explain within- and
between-country variation in child malnutrition and diarrhea in developing countries.
The fundamental cause perspective demonstrates the enduring importance of
socioeconomic status (particularly wealth and education) for health. However, this
framework has rarely been applied to developing country contexts or to cross-national
comparisons. Proponents of the economic development perspective claim that
increasing GDP per capita is the most effective way to improve health in developing
countries. In contrast, the capability approach emphasizes improvements in education,
sanitation, water, and health care over the maximization of GDP. A considerable body of
literature supports each perspective. Using a multi-level modeling technique, the
analysis includes indicators of all three theories at both the individual and country
levels.
The results yield evidence in support of all three theories. At the individual level,
household wealth and maternal education are the most robust predictors of child health,
supporting fundamental cause. At the country-level, results are mixed. GDP per capita
has the most consistent effect on child health for the most part, supporting the economic
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development perspective. However, the effects of sanitation, doctors, and school
enrollment are larger than those of GDP in some models, supporting the capability
approach. Thus, this chapter calls for an integration and synthesis of the three theoretical
frameworks in order to provide a more comprehensive understanding of the SES-health
link in developing countries.

1.3.2 Gender Inequality
Limiting the active agency of women seriously affects the lives of all members of
the household (Sen 1999b). Gender inequality plays a particularly integral role in child
survival, as women typically bear the primary responsibility for caregiving and
maintaining household food security and health (Smith et al. 2003). In addition, a variety
of studies suggest that women are more likely than men to use resources on enhancing
children’s nutrition and general family welfare (Blumberg 1995; Smith et al. 2003). Thus,
gender inequality deserves serious attention by scholars who are interested in
understanding disparities in child health outcomes.
Chapter 3 examines the ways in which multiple indicators of gender inequality
effect child diarrhea and malnutrition. I focus on two aspects of inequality: decisionmaking and resource control. I further argue that these two aspects are manifest in
women’s education, employment, political representation, reproductive autonomy, and
life expectancy. At the individual-level, greater autonomy allows women to take better
care of their children through their increased mobility, income, knowledge, and
18

bargaining power. At the country-level, women’s greater overall decision-making power
and control over resources helps solidify and reinforce new gender norms and rules
governing women’s behavior (Koenig, Ahmed, Hossain, and Mozumder 2003). Women
in influential positions begin to transform social institutions, promote the growth of
public services, and mobilize resources that can help satisfy their own and other
women’s needs, resulting in a “positive ‘dispersion’ effect” of expanded female
autonomy on child health (Parashar 2005: 991).
Results confirm that child health is better in countries where women have more
education, control over their reproduction, representation in national politics, as well as
longer life expectancy. This is further illustrated by a gender equality scale, which has
the most sizable effects of all the country-level gender variables and significantly
reduces all four child health outcomes. In fact, the health enhancing benefits of this
broad measure of gender equity are just slightly larger in size to those of economic
development and household wealth. Contrary to the economic development
perspective, these results suggest that broad contexts are of gender equality are just as
important as GDP, if not more so, for child health.

1.3.3 Democracy
An interest in the beneficial effects of democracy has risen across multiple
academic disciplines including sociology, economics, political science, and even public
health. The paramount theme throughout much of this scholarship is that democracy
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improves health and well-being, both directly and indirectly through a variety of
intervening mechanisms. Political rights augment the capacity for people to assess social
problems, identify basic needs, express their claims through public discussion and
debate, and demand an appropriate governmental response (Sen 1999bb). Thus,
democratization enhances health and social welfare by creating an avenue for people to
press their government to make public investments in nutrition, education, and health
care (Sorensen 1991; Goldsmith 1986). As issues come into public debate and
confrontation, authorities are more likely to respond. When the people vote, they exert
their political influence, and democratic governments tend to redistribute public
resources according to the general public’s preferences (Tsai 2006). Competitive
elections ensure this is the case by keeping state authorities accountable to their citizens
(Frey and Al-Roumi 1999). Elected officials have incentives to listen to what their
constituents want and need because they have to face their criticism and seek their
support (Sen 1999bb).
The attempt to accurately measure democracy has a long history. Recent research
has relied heavily on subjective measures that are determined by expert judges who
assign ratings to countries (Bollen and Paxton 2000). Chapter 4 describes the variety of
ways in which these indicators have been used and then empirically tests their
effectiveness for improving child health in developing countries. Most scholars utilize
one dataset and base their findings on 1-2 measurements. I consider several datasets as
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well as multiple ways of operationalizing democracy indicators, including level of
democracy at one time point, the dichotomous presence of democracy (or not), stock of
democracy over time, and stability and change. This provides a more comprehensive
examination of democracy and all of the ways in which it might affect child health.
Overall, results are not as consistent or robust as previous literature would
predict. In fact, democracy exhibits very little association with child diarrhea and
malnutrition. Bivariate relationships are surprisingly weak. The majority of correlations
between democracy and each child health indicator are between -.20 and .20. Although
some countries follow the expected pattern of high democracy and low diarrhea and
malnutrition, others have relatively low democracy but also low diarrhea and
malnutrition. As a result, the multivariate models yield only a few significant democracy
coefficients that are neither consistent nor robust. A number of sensitivity analyses
reveal similar patterns.

1.4 Conclusion
In sum, sociologists and other social scientists have made progress in the past 1015 years in demonstrating the role of institutions, power relations, and macro-level
social contexts in shaping the distribution of resources and well-being in society. This
study advances that literature by showing how macro-level context constrains or enables
the life chances of children. More specifically, the analyses demonstrate that child health
is better in contexts of increased gender equality and economic development, as well as
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improved sanitation, health care, and school enrollment. This study contributes to
medical sociology by investigating cross-national sources of health inequality in
developing countries. It also contributes to a small, but growing demography literature
that uses multi-level models to examine community- and individual-level effects on
well-being, usually in one country. By pooling the DHS to incorporate a large sample of
developing countries, I broaden the scope of comparison.
By examining development, gender inequality, and democracy at the country
level, this study more broadly advances our understanding of what kinds of structural
inequalities affect individual well-being. Using a multi-level, comparative perspective, I
illustrate how social forces that are larger than the individual shape well-being. Child
health is a one of the most fundamental indicators of life chances and is integrally
related to many other aspects of disadvantage. This dissertation demonstrates how
contexts of social and economic inequality manifest as unequal power and resources,
and consequently, as unequal life chances for children. While recognizing the role of
individual characteristics, my work underscores the importance of social structures for
shaping the distribution of well-being across societies.
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2. Integrating Fundamental Cause, Economic
Development, and Capability Development: A Multi-Level
Analysis of Child Malnutrition and Diarrhea in
Developing Countries
The gross inequalities in health that we see within and between countries present
a challenge to the world. That there should be a spread of life expectancy of 48
years among countries and 20 years or more within countries is not
inevitable…To reduce inequalities in health across the world there is a need…to
take action on the social determinants of health.
–Sir Michael Marmot (2005)
Marmot, knighted by the Queen of England for his contributions to
epidemiology and understanding health inequalities, argues that social factors should be
of the highest concern to improve the health of the world’s most vulnerable populations.
Announcing the launch of the WHO Commission on Social Determinants of Health,
Marmot (2005) points out that health inequalities, between and within countries, are
avoidable. Such inequalities are not biological, but result from socioeconomic factors like
poverty and lack of access to education, clean water, and adequate medical care. This
more recent public attention to the socioeconomic factors that influence health echoes
the claims that sociologists have been making for decades. Bollen and colleagues (2001)
go so far as to claim that few concepts are as central to the sociological study of health as
socioeconomic status (SES). The vast literature on SES and health reveals much
disagreement on indicators, modeling, and mechanisms. But one thing is for certain: the
SES-health link remains strong across time and space (Bollen et al. 2001). Furthermore,
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as noted by Marmot (2005), SES effects also remain robust across multiple levels of
measurement, operating on both within- and between-country variation in health.
Several theoretical perspectives attempt to account for the SES-health link,
including fundamental cause, economic development, and the capability approach.
Each perspective has a different emphasis and each is thoroughly examined in
literatures that are not in conversation with each other. The goal of this chapter is to
integrate and synthesize these literatures in a multi-level analysis of child health in
developing countries. The fundamental cause perspective demonstrates the enduring
importance of individual-level socioeconomic resources such as wealth and education
for health. However, this framework has rarely been extended to developing country
contexts or to cross-national comparisons. Proponents of the economic development
perspective claim that increasing GDP per capita is the most effective way to improve
health in developing countries. The capability approach stresses that improvements in
education, sanitation, water, and health care are more important in developing countries
than maximizing wealth. Each perspective is generally concerned with the relationship
between socioeconomic resources and health, although they tend to highlight varying
components of SES. Moreover, a considerable body of evidence supports each
perspective, but in parallel literatures that neglect each other’s focus. This neglect is due,
in part, to the tendency of American medical sociology to concentrate on the U.S. A
synthesis of the perspectives could yield important insights that have been overlooked
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by a constrained theoretical frame. This chapter builds bridges between the perspectives
by drawing on all three, in an effort to gain a more comprehensive understanding of the
SES-health link in developing countries. Using a multi-level modeling technique, it
includes indicators of all three theories at both the individual and country levels. Thus,
the analysis examines the contributions of each perspective for understanding withinand between-country variation in child malnutrition and diarrhea across 47 developing
countries.

2.1 Three Perspectives on Health Disparities
2.1.1 Fundamental Cause
The fundamental cause perspective began with Bruce G. Link and Jo C. Phelan’s
(1995) seminal article “Social Conditions as Fundamental Causes of Disease.” They point
out that epidemiological studies have been tremendously successful in identifying and
publicizing the risk factors for major diseases. However, such studies focus almost
exclusively on individual-level proximate causes of illness, such as diet, cholesterol,
exercise, and high blood pressure. Link and Phelan (1995) argue that individual risk
factors must be contextualized “by examining what puts people at risk of risks” (80). For
this reason, epidemiologists and medical sociologists should focus their intervention
efforts on fundamental causes of disease – social factors, such as socioeconomic status,
that determine the extent to which individuals are able to avoid risks for morbidity and
mortality. A fundamental cause has four components: it involves access to resources, it
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influences multiple risk factors, it affects multiple health outcomes, and its association
with health is reproduced over time.
Among these four, the essential feature of fundamental social causes is that they
embody important access to resources that allow individuals to avoid disease or
minimize the consequences once it occurs (Link and Phelan 1995, 2010). Diseases,
knowledge of risks, and treatments may change over time, but the association between
social factors like SES and health remains because people with more resources will
always use them to garner a health advantage. The mechanisms between SES and health
may change, but “when a population develops the wherewithal to avoid disease and
death, individuals’ ability to benefit from that wherewithal is shaped by resources of
knowledge, money, power, prestige, and beneficial social connections” (Link and Phelan
2002: 730). Thus, SES should have particularly strong effects on preventable health
conditions with known measures of treatment (Phelan et al. 2004), such as child
malnutrition and diarrhea.
The resources that are so central to this perspective operate at both individual
and contextual levels. At the individual level, for example, they influence whether
people know about or can afford particular treatments. But resources also shape entry to
broader contexts that can enhance health, such as better neighborhoods with access to
clean water, sanitation, and health care. Phelan and colleagues (2010) explain that “In
these circumstances, the person benefits in numerous ways that do not depend on his or
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her own initiative or ability to personally construct a healthy situation; it is an ‘add on’
benefit operative at the contextual level” (S30).
There are several limitations to the fundamental cause perspective as it has been
employed by scholars. Applications of fundamental cause have been limited by their
primary use of micro-level data, lack of cross-national analyses, and inattention to
developing countries. Despite Phelan and colleauges’ (2010) claim that resources can be
contextual, most empirical tests of the theory have been limited to the individual level.
(See Phelan et al. 2010 for a detailed and comprehensive review of empirical evidence
supporting the fundamental cause theory). Macro-level applications of the theory are
still infrequent, although several U.S.-based studies aggregate data at the county-level.
For example, Phelan and Link (2005) examine mortality rates by race and county-level
SES, and Krieger and colleagues (2010) similarly examine breast cancer incidence rates
by race and county-level income. Both studies find a social patterning of poorer health
outcomes for less advantaged groups.
In addition, applications of the fundamental cause perspective have neglected
cross-national comparisons. A few exceptions deserve mention. Two comparative
studies use fundamental cause to evaluate whether SES has similar effects on health
among Western, industrialized societies. Olafsdottir (2007) suggests that SES has a
weaker relationship with health in Iceland than the U.S. and attributes this distinction to
differences in the welfare state. Willson (2009) also finds divergence in the SES-health
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relationship between Canada and the U.S., similarly attributing the difference to social
policy and economic inequality. Both authors use individual-level data and both also
recognize that there is much we do not know about how the fundamental cause
perspective operates cross-nationally.
Despite an overall focus on the U.S., two studies apply the fundamental cause
perspective to health in developing countries. Stratton and colleagues (2008) use
fundamental cause to create a framework for thinking about the distal causes of malaria
and addressing the environmental, economic and political aspects of malaria risk.
Dickinson and colleagues (2011) then empirically test the Stratton framework with
individual-level data on malaria in Tanzania. They argue that policies often target the
proximal causes of malaria without devoting enough attention to the role of household
wealth and education in influencing prevention, illness, diagnosis, and treatment of
malaria. In light of the above limitations, this study aims to fill the gaps in this literature
by using fundamental cause to explain population health disparities across a large
sample of developing countries.
Link and Phelan frequently refer to “SES” as a fundamental cause of health
disparities. However, SES is a relatively ambiguous concept that can be operationalized
in multiple ways (Bollen et al. 2001). A review of the empirical tests of the perspective
points to income/wealth and education as the two most commonly used measures of
SES in the fundamental cause literature (Phelan et al. 2010). Thus, following convention,
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the analysis that follows also uses wealth and education as individual-level indicators of
the fundamental cause theory. Many individual-level studies of child health in
developing countries evaluate the effects of household income relative to maternal
education and relative to other more proximate determinants of health (even though
they do not specifically invoke fundamental cause as a theoretical perspective). The
findings are varied and have been reviewed elsewhere (for reviews, see Casterline et al.
1989; Strauss and Thomas 1995; Montgomery et al. 2000; Bollen et al. 2001). Household
wealth and education are both generally important determinants of child health, a fact
which is evident in multiple cultural contexts (e.g., Cameron and Williams 2009; Lavy et
al. 1996; Sahn and Alderman 1997).
Recall that fundamental causes operate at both the individual and macro level
(Phelan et al. 2010), despite the lack of cross-national applications of the perspective. The
previous emphasis on income and education as individual-level measures of SES
suggests that a fundamental cause perspective applied at the country-level might
similarly emphasize economic development and school enrollment as the most
important predictors of cross-national health disparities. Both of these variables figure
prominently in previous sociological research on international variation in child health
outcomes.
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2.1.2 Economic Development
Social scientists have long been interested in the effects of economic growth and
development for well-being. The prominent demographer Samuel Preston (1996: 531)
remarks, “The major emphasis during the last half-century…has been on explaining
movements in aggregate-level indices of mortality by reference to economic factors.”
Indeed, the dominant paradigm across the social sciences has been that economic
growth and development are the most significant predictors of cross-national differences
in health and mortality, particularly in developing countries (Brady et al. 2007).
Furthermore, and a significant body of empirical research substantiates this
claim with comparative, country-level analyses of GDP per capita. For example, in an
influential article in the American Sociological Review titled “What Benefits the Masses?”,
Firebaugh and Beck (1994) examine the effect of GDP per capita on male and female life
expectancy, caloric intake, and infant survival in developing countries. They contend
that “Economic growth is the only variable...that shows consistent, nontrivial effects on
all four indicators of national welfare” (648). Jenkins and Scanlan (2001) similarly
contend that both economic growth and development increase the food supply and
reduces child malnutrition, even controlling for an extensive set of relevant variables.
Numerous scholars orient their analyses around economic development and find that it
significantly influences well-being in developing countries (e.g., Pritchett and Summers
1996; Hales et al. 1999; Hertzman and Siddiqi 2000; Sachs 2005; Collier 2007). An even
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greater number of scholars include economic development as a control variable and
similarly find robust effects on well-being (e.g., Bradshaw et al. 1993; Shen and
Williamson 1997; Wimberley 1990). The frequency with which GDP per capita is
included in cross-national studies of health and mortality demonstrates the conventional
wisdom of its paramount importance (Brady et al. 2007).
The implication of this literature is that everyone benefits from increasing
economic development. Critics contend, however, that GDP does not necessarily benefit
all segments of a population equally and that GDP should be evaluated alongside other
aspects of development to fully understand well-being (Blumberg 1995; Bose and
Acosta-Belen 1995; Parpart et al. 2000). One limitation of the economic development
perspective is that it neglects inequalities within countries. Yet, national statistics on
GDP per capita do not reveal the distribution of income or its real beneficiaries (UNDP
1990). Rising economic development may not provide tangible benefits to everyone
uniformly. In fact, recent research documents persistent health inequalities in
developing countries despite overall economic growth (Grimm et al. 2008, Goesling and
Firebaugh 2004; Eloundou-Enyegue and Rehman 2009).
This perspective is further constrained by neglecting other factors that could
plausibly have equally important effects on well-being. Some countries achieve better
health than expected relative to their level of economic development (Caldwell 1986).
This suggests that something other than economic development is at work and that GDP
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per capita may be an imperfect predictor of well-being in developing countries (Robeyns
2000; DaVanzo 1988). Furthermore, fostering economic development alone will not
necessarily provide for other central human needs (Nussbaum 2004). Nonetheless,
substantial cross-national research shows that economic development is beneficial to
health and mortality in developing countries. Thus, following convention, the present
study includes GDP per capita at the country level in all models of child diarrhea and
malnutrition.

2.1.3 Capability Approach
The capability approach was first introduced by Amartya Sen in a lecture
entitled “Equality of What?”, delivered at Stanford University on May 22, 1979 (Sen
1980). In contrast to the economic development perspective, Sen’s capability approach to
improving well-being emphasizes development that expands the freedoms that people
have and the things they are able to accomplish, rather than the maximization of income
and wealth alone (Sen 1999b). Winner of the 1998 Nobel Prize in Economic Science, Sen
is most known for his scholarly works on social welfare and poverty alleviation (e.g.,
Sen 1999b). In his seminal lecture, he (1980) develops a critique of commodity-based
approaches to social welfare, explaining that “what is missing in…this framework is
some notion of ‘basic capabililities’: a person being able to do certain basic things. The
ability to move about is the relevant one here, but one can consider others, e.g., the
ability to meet one’s nutritional requirements, the wherewithal to be clothed and
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sheltered, the power to participate in the social life of the community” (218). This
approach has continued to evolve over time through Sen’s own writing (e.g., 1985,1992,
1999) and through the help of other scholars, most notably Martha Nussbaum (e.g., 1995,
2000; see also Nussbaum and Sen 1993).
The key feature of the capability approach is its emphasis on what people are
able to do and to be (i.e., their capabilities) (Sen 1999b; Nussbaum 2000; Robeyns 2005).1
According to this perspective, then, development is a process of “enlarging people’s
choices” (UNDP 1990: 10) and “expanding the real freedoms that people enjoy” (Sen
1999b: 36). As such, development entails eliminating major sources of “unfreedom,”
such as poverty, poor economic opportunities, neglect of public facilities, and lack of
access to health care, clean water, basic education or gainful employment (Sen 1999b: 3).
The capability approach to development is a human outcome-oriented approach that
underscores basic rights and freedoms as the most important means to improve wellbeing (Nussbaum 2004b; Sen 1999b). Sen notes that a disproportionate focus on
economic development neglects other deprivations that are equally, if not more,
important for well-being (e.g., social exclusion, ill health, lack of education) (Sen 1999b).
Of course, people typically want higher incomes, but “income is not the sum total of
human life” (UNDP 1990: 9). Furthermore, economic development can be an important

See Robeyns (2005) for a detailed review of the conceptual and theoretical foundations of the capability
approach.
1
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means for improving well-being, but well-being depends on other determinants as well
(Sen1999).
In his first empirical application of the capability approach, Sen (1985) showed
that the gross national product (GNP) per capita of Brazil and Mexico in the early 1980s
was more than 7 times the GNP per capita of Sri Lanka. Nevertheless, Sri Lanka
outperformed Brazil and Mexico in terms of life expectancy and infant and child
mortality. Sen concluded that public policies concentrating on food distribution and
public health services allowed Sri Lanka to achieve remarkable improvements in wellbeing without the concomitant increase in economic development. In a large-N
application of the capability approach, Slottje (1991) compares a well-being index for 126
countries and finds that the well-being varies across levels of economic development. A
number of individual-level studies assess the extent to which income accounts for
variation in well-being in Russia, Italy, Belgium, Chile, South Africa, India, and
California (see Robeyns 2000 for a detailed and comprehensive review). In sum, the
capability approach and the empirical evidence that has grown from it, suggests that
rankings based on GDP per capita (or income) are quite different from rankings based
on human capabilities and that, consequently, GDP per capita (or income) should not be
automatically equated with a growth in living standards (Robeyns 2000).
The biggest critique of the capability approach lies in the problem of defining
capabilities and operationalizing them in empirical research. Sen develops the idea over
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several decades and many publications, but never offers a concrete index of the most
important or relevant capabilities. He views well-being as a multi-dimensional
phenomenon that is contingent on individual choice and definition (Sen 1999b). For this
reason, Rawls (1999) recognizes the importance of the theory behind the capability
approach, but claims it is an “unworkable idea” (13). Others have suggested that the
approach has not been sufficiently specified and that the idea is too broad to be
operationalized in a meaningful way (Sugden 1993; Roemer 1996). Sen (1980) himself
admits that defining and indexing capabilities is a serious difficulty in his initial lecture
on the topic at Stanford.
Still, an important review of the ways in which the capability approach has been
measured in studies of developing countries reveals basic agreement on its most
important aspects: education, sanitation, clean water, and health care (see Saith 2001).
Thus, the present study concentrates on these variables as indicators of the capability
approach. Moreover, this study evaluates the effects of these variables at both the micro
and macro levels. In theory, Sen discusses the capability approach at the individual level
by focusing on the freedoms that individuals have to live the kind of life that they value.
However, he also uses the perspective to critique the disproportionate emphasis on GDP
per capita in the social sciences and to explain variation in well-being across countries
not accounted for by economic factors. Therefore, the implication of the capability
approach as a whole is that capabilities operate at both micro and macro levels.
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Although Sen does not adjudicate the importance of various capabilities,
Nussbaum (2004b) claims that education is the key to all other capabilities. The
importance of education for health in micro-level studies has already been mentioned.
Nonetheless, education has an impact on child health not just though individuals, but
through the educational level of a society as a whole (Ware 1984). A considerable
literature suggests that education at the macro-level has important consequences for
population health. For example, secondary school enrollment reduces infant and child
mortality (e.g., Frey and Field 2000; Shen and Williamson 2001; Shandra et al. 2004),
HIV/AIDS prevalence and death (Burroway 2010), and fertility and maternal mortality
(e.g., Hannum and Buchmann 2003; Wickrama and Lorenz 2002), all of which contribute
to improved child health in developing countries. Some find that education attenuates
the effect of economic development (Pritchett and Summers 1996), although others find
that secondary school enrollment has a larger effect on well-being than GDP per capita
(Brady et al. 2007).
Inadequate access to clean water and sanitation facilities accounts for a large part
of the burden of illness and death in developing countries (World Bank 2003). About
half of the developing world (2.6 billion people) lacks even a simple latrine and about
one-sixth (a little over 1 billion people) lacks clean water. According to WHO and
UNICEF, (2004), this “unremitting but seemingly invisible disaster” often goes beyond
the focus of public attention, but kills of thousands of infants and children under 5 every
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day (6). Much social science research also finds that water and sanitation are key factors
in explaining variation in infant mortality (e.g., DaVanzo 1988; Patel 1980; Young 1994)
and child malnutrition (Smith and Haddad 2000; Smith et al. 2003). However, others
suggest that the effects of sanitation and water are not as strongly linked to child health
as expected (Andes 1989).
Health care is another aspect of capability development that has great
consequences for child health. Many developing countries in particular are experiencing
human resource shortfalls that hinder the capabilities of local clinics and medical
facilities to administer health care. For example, it has been estimated that Africa needs
approximately 1 million more health care workers to adequately care for its people
(Garrett and Rosenstein 2005). The demand for health care workers is currently
exceeding the supply worldwide, but shortfalls in low-income countries are far worse
than those in rich countries (Clark et al. 2006). Insufficient infrastructure and lack of
access to health clinics also present challenges to effective health care for families.
Access to health services in general is strongly associated with reduced child
malnutrition (Larrea and Kawachi 2005). In addition, the prevalence of doctors and
other health attendants in developing countries reduces malnutrition as well as infant
and child mortality (e.g., Flegg 1982; Bradshaw et al. 1993; Heaton et al. 2005) Despite
the ambiguity of Sen’s definition of capabilities, research in developing countries
suggests that education, sanitation, clean water, and health care are among the most
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important for improving health (Saith 2001). Because the capability approach has been
applied at both the micro and macro levels, the analysis that follows evaluates the effects
of these variables at both levels as well. 2
One might posit that country-level indicators of development could steepen or
dampen the gradients of the individual-level variables. For example, in the absence of
country-level development, household wealth is probably more important for wellbeing. In contexts of low economic development, low school enrollment, and low health
care access, individual household wealth should be more imperative for keeping
children healthy. Alternatively, more prosperous contexts (high GDP per capita and
school enrollment) could have a dampening effect on the slopes of individual-level
variables. Perhaps individual household wealth is not as important for health in a
general context of greater GDP, school enrollment, and health care. Although this is the
first study to specifically test cross-level interactions, others suggest that the effects of
individual-level SES vary across levels of economic development (e.g., DaVanzo 1988;
Lobao and Brown 1998; Dargent-Molina et al. 1994). I examine this possibility in a series
of cross-level models that interact GDP per capita, secondary school enrollment, and a
capability development scale with individual-level household wealth.

Unfortunately, data limitations prevent comparable measures of health care from being included at both
levels. The availability of health care is not easily assessed using the Demographic and Health Surveys.
Respondents are asked if they have visited a health facility in the last 12 months. However, this question is
problematic because (1) it is not asked across all countries, (2) it is endogenous to the dependent variables,
and (3) it doesn’t necessarily measure the availability of doctors. Respondents may not have the money,
transportation, or even permission from their husbands to visit a health facility.
2
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2.1.4 Integrating the Perspectives
In sum, the three theoretical perspectives considered here provide multiple ways
of conceptualizing the most important predictors of child health in developing countries
and at multiple levels of analysis. The theories are complementary, as demonstrated in
Table 1. In fact, they are parallel in many aspects, although they are not in conversation
with each other. A fundamental cause perspective suggests that wealth and education
are the most important predictors of child health at the individual level. Because crossnational applications of the theory are rare (and limited to small-N comparisons of
developed countries), macro-level indicators of fundamental focus are a bit more
equivocal. Still, Phelan and colleagues (2010) contend that fundamental causes operate
at a contextual level. Mirroring the individual-level indicators, this suggests that GDP
per capita and school enrollment would be important predictors of health at the country
level.
The economic development perspective posits that GDP per capita is the most
important predictor of cross-national health inequalities. But, this perspective neglects
socioeconomic inequalities within countries – the very types of inequalities that are
emphasized by fundamental cause. It also neglects other social factors that could
plausibly have equally important effects on well-being. The capability approach, in turn,
posits that clean water, sanitation, education, and health care are just as important, if not
more so, for improving child health at both the individual and country levels. Although
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each perspective is concerned with the general relationship between SES and health,
they emphasize different components in separate bodies of literature. Yet, a synthesis of
the three frameworks provides an opportunity for a fuller understanding of the SEShealth link. In the analyses that follow, I examine the effects of wealth/GDP, education,
water, sanitation, and health care at both the individual and country levels. All three
perspectives are included in an effort to elucidate the complexities of risk and protective
factors that create within- and between-country heterogeneity in child health.

2.2 Methods
2.2.1 Estimation Technique
I estimate hierarchical generalized linear logit models (HGLM) with the HLM
6.08 software developed by Raudenbush and colleagues (2004). These models predict
the odds of child health based on a set of both individual- and country-level explanatory
variables. The advantage of this technique is that the net effects of one level can be
estimated while controlling for variation in the other level. Ignoring the nesting of
observations within clusters violates the assumption of independent standard errors and
inflates the risk of a Type 1 error. However, hierarchical analysis provides unbiased and
efficient estimates of the coefficients, as well as proper standard error estimates (Guo
and Zhao 2000; Raudenbush and Bryk 2002). The analysis can be explained in two steps.
First, at level 1, the log-odds of being stunted, wasted, underweight, or having a recent
episode of diarrhea [log (pij/1 – pij) ] for the ith individual in the jth country is expressed
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as a function of country intercepts (β0j) and a set of fixed individual-level characteristics
(βXij), and an error term (rij):
log (pij/1 – pij) = β0j + βXij + rij
The individual-level variables are group-mean centered (differenced from their country
means) in this equation.3 They are also weighted to produce unbiased estimates of
population paramaters (Raudenbush et al. 2004).4
Second, at level 2, the parameters from the first step become the dependent
variables and are regressed on a set of country-level predictors. Each country intercept
(β0j) and the slopes of the individual-level characteristics (βij) are expressed as a function
of a general intercept term (γ0j), a set of country-level characteristics (γCj), and an error
term (ε0j):
(A) β0j = γ0j + γCj + ε0j
(B) βij = γij + γCj + εij

Group-mean centering decomposes the relationship between the outcome and the explanatory variables
into two components: a within-group component and a between-group component. Thus, in this study, the
individual-level variables explain the within-country variation in child health, and the country-level
variables explain the between-country variation. In contrast, grand-mean centering results in coefficients
that are a less easily interpretable blend of within- and between-country variation. Group-mean centering
also has the advantage of producing the most accurate estimates of slope variance (Bryk and Raudenbush
2002). Group-mean centering implies that an individual’s relative position within a country influences the
outcome (Enders and Tofighi 2007). This is appropriate for cross-country comparisons in which levels of
wealth or education, for example, may have different value depending on context.
4 The DHS sampling weights are factors applied to each observation in order to adjust for differences in the
probability of selection and interview. Many times DHS samples are selected with unequal probability to
expand the number of cases for certain areas or subgroups. Weights correct for such sample design issues,
as well as for differential response rates, to produce more accurate representations of the population (Macro
2009).
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Equation A represents the random intercept component of the model that tests
the effects of the country-level variables on child health, while holding the individuallevel characteristics constant.5 Equation B represents the random coefficient component
of the model which estimates the effect of the country-level variables on the slopes of
individual-level characteristics (cross-level interactive effects).6

2.2.2 Data
The individual-level analysis (level 1) pools data from the Demographic and
Health Surveys (DHS), a collection of nationally representative, population-based
surveys in developing countries (Macro 2009). The MEASURE DHS project is funded
primarily by the U.S. Agency for International Development, with additional
contributions from other donors and participating countries, and implemented by ICF
Macro. Since 1984, the project has been through five phases and provided technical

Using HGLM, a statistically significant 5 percent of the variation in diarrhea, 10 percent of the variation in
stunting, 14 percent of the variation in wasting, and 19 percent of the variation in underweight is between
countries. The level 1 error variance is heteroscedastic in a binary HGLM. In order to calculate the intraclass correlation coefficient (i.e., the proportion of total error variance at level 2), Raudenbush and Bryk
(2002: 334) recommend taking a latent variable approach, which assumes that the level 1 error variance is
π2/3 (with a logit link). The formula is: ICClogit= τ00/( τ00 + π2/3). The level 2 error variance from intercept
only models of each dependent variable is .17 for diarrhea, .37 for stunting, .55 for wasting, and .79 for
underweight. Therefore, the ICC is .05 for diarrhea, .10 for stunting, .14 for wasting, and .19 for underweight
(Brady, Fullerton, and Moren Cross forthcoming).
6 Children are certainly nested in households, as well. However, a little over half (52.20 percent) of the
mothers in this sample report on only one child. (Another 41.34 percent report on 2 children, only 6.15
percent report on 3 children, and .31 percent report on 4-5 children.) A 3-level model is infeasible because
information on single children would be dropped, yet to analyze single children alone (to eliminate
clustering) introduces a different source of bias. Other scholars using DHS data acknowledge this point, but
do not view it as particularly problematic since the number of children per household in the data is
relatively small (Fotso 2006). Although ignoring this bias could possibly result in over-confident t-scores for
individual-level variables, t-scores will be quite confident regardless because of the large sample size.
5
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assistance for the implementation of over 240 surveys in 84 countries. The goal is to
collect data on health and population trends that are comparable across countries, which
is achieved by using model questionnaires and recoding raw data into standardized
formats.
Probability samples are drawn using a stratified two-stage cluster design. First,
enumeration areas are drawn from census files. Second, in each selected enumeration
area, a sample of households is drawn from an updated list of households. Sample sizes
range between 5,000 and 30,000 households per country, and samples are generally
representative at the residence (urban-rural), regional (departments, states), and national
levels (Macro 2009).
Data are collected using three core questionnaires. A general Household
Questionnaire collects information on age, sex, relationship to household head,
education, and parental survivorship for every usual household member and visitor. In
addition, questions are asked about the characteristics of the dwelling unit, and the
height and weight of women and children (under age 5) are measured to assess
nutrition. Eligible respondents are then interviewed using the Women’s or Men’s
Questionnaire. In most DHS surveys, eligible respondents include women age 15-49
and men age 15-59 (or in some cases 15-54), although only women are interviewed in
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some countries.7 The Women’s and Men’s Questionnaires include information on
socioeconomic characteristics, fertility, family planning, maternal and child health,
gender roles, HIV/AIDS, malaria, and nutrition (Macro 2009).
Country-level data (level 2) are drawn from World Development Indicators
(WDI) (World Bank 2010). The sample for this study is confined to countries with DHS
surveys collected during phases 3 through 5 (1995-2008) for comparability in time and
content. Thus, the analysis pools data on 258,761 children under five in 47 developing
countries.8

Detailed information on response rates for individual countries is included in the final report of every DHS
survey. Unfortunately, DHS does not provide a summary of overall response rates, and many of the final
reports are not in English. Several examples of women’s response rates are as follows: 96 percent in Malawi
(2004), 97 percent in Armenia (2005), 96 percent in Ethiopia (2005), 96 percent in Ghana (2003), 95 percent in
India (2006), and 98 percent in Azerbaijan (2006). The main reason for non-response was failure to find the
respondent, despite repeated visits to the household. DHS tries to ensure data quality in several ways.
Quality control tables, including information on response rates, are generated in the field on a regular basis
in order to indicate potential problems and help improve data quality while still in the field (Macro 2009).
8 The total sample (N=59) includes Armenia, Azerbaijan, Bangladesh, Benin, Bolivia, Brazil, Burkina Faso,
Cambodia, Cameroon, Central African Republic, Chad, Colombia, Comoros, Cote d'Ivoire, Democratic
Republic of the Congo, Dominican Republic, Egypt, Ethiopia, Gabon, Ghana, Guatemala, Guinea, Haiti,
Honduras, India, Indonesia, Jordan, Kazakhstan, Kenya, Kyrgyz Republic, Lesotho, Liberia, Madagascar,
Malawi, Mali, Moldova, Morocco, Mozambique, Namibia, Nepal, Nicaragua, Niger, Nigeria, Pakistan, Peru,
Philippines, Republic of the Congo, Rwanda, Senegal, South Africa, Swaziland, Tanzania, Togo, Turkey,
Uganda, Uzbekistan, Vietnam, Zambia, and Zimbabwe. However, Indonesia, Pakistan, Philippines, South
Africa, and Vietnam do not collect height and weight data. Turkey does not collect information on recent
episodes of diarrhea, and Zimbabwe is missing on GDP per capita. Thus, the maximum possible sample size
for the dissertation is 52 countries, which are listed in Appendix A. In this particular chapter, five countries
are missing information on key independent variables of interest, so the sample size is reduced to N=47.
Haiti, Benin, and the Dominican Republic are missing country-level data on doctors. Haiti and Liberia are
missing data on country-level education, and Cambodia is missing data on individual-level access to clean
water. Although the countries included here have not been randomly sampled, they provide a good
approximation of the population of developing countries. The study sample represents a range of least
developed (e.g., Democratic Republic of the Congo and Niger) to middle income countries (e.g., Gabon and
Brazil) from all over the world. On average, it is fairly comparable to low and lower middle income
countries on several key sample characteristics (see Appendix B for a comparison).
7
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2.2.3 Dependent Variables
This study examines four binary outcome variables for child well-being. Diarrhea
is self-reported by the respondent (the child’s mother) for all children under five in the
household.9 Following Hatt and Waters (2006), a child is coded 1 for having diarrhea if
s/he has been ill with diarrhea at any time during the two weeks preceding the
interview. Stunting, wasting, and underweight are calculated using anthropometric
measures of height and weight. The benefit of these measures is that they provide a
good indication of health status that is independent of maternal perceptions (Hill and
Upchurch 1995). Stunting is defined as low height-for-age. A child is coded 1 for
stunting if s/he is more than two standard deviations below the median of the World
Health Organization child growth standards for his/her height, age, and gender (WHO
2008b).10 Wasting is defined as low weight-for-height, and a child is coded 1 if s/he is
more than two standard deviations below the median WHO standards for his/her
weight, height, and gender. Similarly, underweight is defined as low weight-for-age, and

Obviously, the accuracy of this measure is affected by the reliability of the mother’s recall of the illness
episode. DHS maintains that a 2 week recall period should ensure that recall errors will not be too serious
(Macro 2009). Eiser and Morse (2001) review several studies on the relationship between child and parent
ratings of children’s health-related quality of life and find general agreement between child and parent
ratings for physical health indicators. They only report on one study conducted on children under the age
of 7. Still, it is traditionally assumed that adults can answer for children, particularly when they may be too
young to have the cognitive and language skills to respond to questionnaires themselves (Eiser and Morse
2001).
10 Early phases of the DHS based their estimates for stunting, wasting, and underweight on the National
Center for Health Statistics international reference population. However, the latest phase of the DHS uses
the newly developed WHO standards instead (Macro 2009). In light of WHO recommendations, I recode all
phases of DHS data that I use in accordance with the new standards.
9
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a child is coded 1 if s/he is more than two standard deviations below the median WHO
standards for his/her weight, age, and gender. 11
Diarrhea is commonly caused by bacteria, viruses, or parasites in contaminated
food or water. Thus, this variable reflects lack of access to clean water, sanitary living
conditions, adequate nutritional sources, and good hygiene (Black 1984). Stunting
results from prolonged food deprivation or illness and is therefore an indicator of
chronic malnutrition. Wasting, however, results from more recent food deprivation or
illness, indicating acute malnutrition. Underweight reflects both acute and chronic
malnutrition, and is typically used as a composite indicator. Each variable represents
distinct biological processes, although of course they often overlap (Nandy et al. 2005).
The collection of outcomes together then represents a range of chronic to acute
conditions: stunting (most chronic), underweight, wasting, and diarrhea (most acute).

2.2.4 Individual-Level Control Variables
Several indicators of household family structure and size are included as
controls: mother’s employment and marital status, mother’s age, household head’s age
and sex, child’s age and sex, number of household members, and the presence of

The DHS includes anthropometric variables for each individual child’s height and weight, as well as the
child’s age and gender. I use these variables, in conjunction with WHO (2006) gender-specific height-forage, weight-for-height, and weight-for-age child growth standards, to construct the malnutrition dependent
variables. For example, two standard deviations below the median height-for-age for a girl who is 25
months old is 80 centimeters. Thus, a girl is coded as 1 for stunting if her age is greater than 25 months and
her height is less than 80 centimeters. In STATA, the code reads: stunting = 1 if male=0 & month > X &
height < Y. Similarly, wasting = 1 if male=0 & height > X & weight < Y, and underweight = 1 if male=0 &
month > X & weight < Y. The codes are written separately for boys, because they have different height and
weight standards.
11

46

multiple young children. Mother employed is a dichotomous variable, coded as 1 for
currently employed and 0 for unemployed.12 Gainful employment outside the home
brings women an independent wage, and therefore more influence in the allocation of
household resources (Heaton, Huntsman, and Flake 2005; Sen 1999b). Working also
brings women more freedom of movement and increased social contact with the world
outside of the home, both of which expose them to new knowledge and behavior norms
that could improve child health (Dharmalingam and Morgan 1996; Sen 1999b; Smith et
al. 2003). Mother’s marital status is measured as a series of categorical variables
including never married or formerly married, with married as the reference group.13 Extant
research links marital status and family structure with child poverty and well-being in
developing countries (Lloyd and Desai 1992). It is generally assumed that single mothers
are often disadvantaged by limited financial resources (Heaton et al. 2005). An
additional dummy variable indicates whether or not the household has a female head
(coded as 1 for yes and 0 for no). Many studies of developing countries find an

Bereman and Rose (1996) also code maternal employment as a dichotomous variable in their study of 11
DHS countries. They claim that this variable, along with education and urban residence, is a good measure
of the socioeconomic and behavioral differences among women. The dichotomous measure of employment
has the least amount of missing data in the DHS surveys. Other DHS variables that are related to maternal
employment include whether the mother works in or outside the home, whether she is employed all year or
seasonally, and type of earnings received for work. However, missing data on these variables is extensive, as
not all countries ask these questions. DHS does include a 9-category variable for type of occupation, but it is
not used here for the sake of parsimony. Among those women who work and report their occupation
(N=135,067), self-employed agriculture is the biggest category by far at 40.28 percent, followed by sales
(18.61), agriculture employee (11.71), services (8.00), skilled manual (7.72), professional/technical/managerial
(5.93), unskilled manual (3.85), clerical (2.14), and household/domestic (1.76).
13 “Never married” includes never lived with a partner. “Formerly married” includes widowed, divorced,
separated, or previously lived with a partner but not currently living with a partner. The reference group
includes both married and living with a partner.
12
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association between female headship and greater poverty; however, evidence of female
headship’s effect on child nutrition is less conclusive (Buvinic and Gupta 1997). All
models control for mother’s age and head’s age (both measured in years), expecting that
older adults may have more experience and knowledge that contribute to improved
child health outcomes.
Child’s age (measured in months) and child’s sex (coded as 1 for male, 0 for
female) are also included. Children are particularly susceptible to malnutrition during
the weaning and post-weaning period (6-24 months) (WHO 2011). They also have higher
nutritional requirements to support growth during the first few years, which exacerbates
the potential for growth retardation (Martorell 1999). The prevalence of chronic health
conditions tends to increase with age, whereas, the prevalence and severity of acute
health conditions tends to decrease with age (Cameron and Williams 2009). Some
research claims that gender biased allocation of food and health services results in
higher female child mortality (Hossain et al. 2007). Boys may receive preferential
treatment in terms of feeding practices and medical care in places where there is a strong
preference or need for sons, although there may be little evidence outside of Asia for
gender differences in infant and child mortality (Thomas 1994; Ware 1984).
Household size is measured as total number of persons living in the household.
Multiple children is a binary variable, coded 1 for respondents who report that more than
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one child under the age of five is resident in the household.14 A child’s health may be
compromised in large families where resources have to be shared among many, and the
risk of unsanitary conditions and disease spread is heightened when many people live
in close proximity (Heaton et al. 2005). Multiple young children in particular may
compromise the available resources for other young children. In fact, some studies find
that the presence of an infant sibling increases the risk of death among 2-4 year olds
because of greater competition for food and other family resources (LeGrand and
Phillips 1996). Still, there is some evidence that the negative effect of increased sibship
size is neither inevitable nor universal, especially in developing countries (Lu and
Treiman 2008). Finally, urban residence is included as a binary variable, coded 1 for urban
and 0 for rural.15 Infant mortality tends to be lower in urban areas, urban women tend to
have greater access to health care, and urban families tend to have higher socioeconomic
status (Heaton et al. 2005).

Number of other children for which an observation exists in the data would be an alternative measure.
However, only 47.80 percent of mothers report on more than one child in the data. This is compared to 65.96
percent of mothers who report that more than one child under age 5 is resident in the household. This
discrepancy is probably due to the fact that significant proportions of young children in developing
countries reside with family members beyond the nuclear unit (Lloyd and Desai 1992). Thus, the measure of
how many children reside in the household is probably a better measure of resource dilution and
overcrowding. Furthermore, measuring the presence of multiple children as a dummy variable minimizes
the correlation between this variable and household size. (The correlation between household size and
number of children under 5 is .65, but the correlation between household size and the binary variable is only
.32).
15 Generally, urban is a broad classification that includes large (over a million) and small cities (over 50, 000)
or towns (“other” urban areas), and rural areas are assumed to be countryside.
14
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2.2.5 Fundamental Cause
At the individual level, fundamental cause is assessed by household wealth and
mother’s education. Household wealth is measured as a composite wealth index that
represents the cumulative living standard of a household. Following Heaton and
colleagues (2005), this index is calculated as the percentage of household items
(including radio, television, electricity, refrigerator, bicycle, motorcycle, car, telephone,
and finished floor) present in the home.16 Mother’s education is measured as a series of
categorical variables including primary, secondary, and higher, with no education as the
reference group.17 At the country level, fundamental cause is assessed by GDP per capita
and secondary school enrollment (descriptions to follow).

2.2.6 Economic Development
Following convention, economic development is measured as the natural log of
real gross domestic product (GDP) per capita in hundreds of purchasing power parity
dollars.18

I sum all of the items a respondent indicates are present in the home, divide the sum by the number of
items asked about in the survey (maximum of 9, not including sanitation and water), and multiply by 100.
This is calculated as a percentage because different countries include different numbers of items in their
questionnaires. I also examine several other variations of the wealth index, but results remain consistent.
See Chapter 3 for details.
17 Literacy would be another alternative, but missing data is extensive because not every country asks about
literacy. Education could also be measured in single years, but measuring it as a series of dichotomous
variables is the more common approach in studies of socioeconomic status and health in developing
countries (Bollen et al. 2001).
18 The distribution of GDP per capita is positively skewed with a tail that extends to the right. Using the
natural log corrects for this skewness. The skew statistic for GDP per capita is 2.06, versus .28 for the natural
16
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2.2.7 Capability Approach
At the individual level, the capability approach is assessed by mother’s
education and access to water and sanitation. As aforementioned, mother’s education is
coded as primary, secondary, or higher. Water and sanitation are coded according to
WHO/UNICEF guidelines (2004). Improved water source is defined as either piped water
or well water. A household is coded 1 for piped water if the main source of drinking
water is piped into the dwelling, yard, or a public tap/standpipe. A household is coded 1
for well water if the main source of drinking water comes from a protected dug well,
covered borehole, protected spring, or rainwater collection. The reference group
includes open/unprotected well, surface water (river, dam, lake, pond, stream),
irrigation water, tanker truck water, or bottled water.19 Improved sanitation facilities are
defined as flush toilet or pit latrine. Flush toilets may be piped to a sewer system, septic
tank, or pit latrine. A household is coded 1 for pit latrine only if the latrine is ventilated
or has a slab covering. The reference group includes open pit latrine, bush/field, bucket,
or no facility.

log of GDP per capita. Furthermore, a skewness/kurtosis test for normality in STATA (sktest) confirms that
the distribution of GDP per capita is not normal, but the logged variable is.
19 WHO/UNICEF (2004) does not consider bottled water as an improved source because of the limitations in
quantity, not quality. Improved drinking water is determined not only by type of technology, but also by
reasonable (at least 20 liters per person per day) and sustainable access (WHO 2008d). Furthermore, only
about 1% of the sample reports bottled water as their main source of drinking water.
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The capability approach is further assessed by five indicators at the country level.
Improved water source indicates the percentage of the population with access to a
household water connection, public standpipe, borehole, protected dug well, protected
spring, or rainwater collection. Improved sanitation facilities indicates the percentage of the
population with access to a public sewer, septic system, pour/flush latrine, private pit
latrine, or ventilated pit latrine. Healthcare is measured as the natural log of number of
physicians per 1,000 people.20 Education is measured as gross secondary school enrollment as
a percentage of age appropriate children. Gross enrollment includes total enrollment,
regardless of age, as a percentage of the age group that officially corresponds to the
secondary level. Finally, because the indicators of capability development are so highly
collinear, I create a capability development scale.21 This is a standardized composite scale
created in STATA that includes water, sanitation, physicians, and school enrollment
(alpha = .93).

2.3 Results
Appendix A shows the survey year and weighted mean of each dependent
variable by country, and Table 2 shows descriptive statistics for all of the variables used

The distribution of physicians per 1,000 is positively skewed to the right, so I use the natural log to correct
this. The skew statistic for physicians per 1,000 is 1.51, versus .27 for the natural log. A skewness/kurtosis
test in STATA confirms that the distribution of physicians per 1,000 is not normal, but the logged variable is.
21 See Appendix C for a correlation matrix of the country-level variables.
20
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in this chapter’s analysis.22 Tables 2.3-2.5 display the results for HGLM logit models of
child health. First, Table 3 shows the effects of individual-level variables only in Model
1. This model includes household wealth, mother’s education, sanitation, and water,
controlling for other relevant household and maternal characteristics. Model 2 of Table 3
then adds one country-level variable to the analysis: economic development. Table 4
focuses on the country-level indicators of the capability approach, as well as economic
development. Model 1 first displays the bivariate association between child health and
water, sanitation, doctors, and education respectively. Then, GDP per capita is added in
Model 2. Note that individual-level coefficients are not displayed in Table 4, although all
of the individual-level variables are included in these models. The effects of the
individual-level variables remain stable throughout, thus the coefficients are not
displayed in Table 4 for parsimony. Finally, Table 5 displays all of the individual-level
variables again and compares GDP per capita to the capability development scale.
According to Appendix A, diarrhea prevalence ranges from 5.13 percent in
Uzbekistan to 31.37 percent in Togo. Over 20 percent of children have had a recent
episode of diarrhea in 14 countries (28 percent of the sample). Over 30 percent of
children are stunted in approximately half of the countries in the sample. Countries with
the highest percentages of stunting include Niger (50.49), Guatemala (48.34), Malawi

The mean of each dependent variable is calculated separately for each country using sample weights
provided by DHS (see footnote 2), then multiplied by 100 to get a percent.
22
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(46.75), and Ethiopia (46.51). Comparatively, there are fewer wasted children across
countries than stunted children. Wasting ranges from 1.12 percent in Peru to 22.13
percent in Burkina Faso, but Burkina Faso is the only country in which wasting exceeds
20 percent. More than 20 percent of children are underweight in about one-quarter of
the sample. India has the highest percentage of children who are underweight (38.39),
followed by Bangladesh (35.87), Niger (35.64), and Nepal (33.80).
Beginning with the individual-level variables only, Model 1 of Table 3 shows that
wealth has a considerable effect on child health. For each one percent increase in the
household wealth index, the odds of a child experiencing malnutrition or diarrhea
decline by a factor of about 1.01-1.02. Since the standard deviation for wealth is 23.93
(see Table 2), this translates into relatively sizable effects. A one standard deviation
increase in household wealth reduces the odds of a child experiencing malnutrition or
diarrhea by a factor of 1.13-1.42. Although the effect is robust across all 4 outcomes,
wealth seems to have the strongest negative effect on stunting and underweight, the two
most chronic indicators of child health.
In contrast, access to improved water sources at the individual level does not
have profound effects on child health as the capability approach would predict. Well
water does not significantly affect any of the health outcomes, and piped water only
significantly affects the odds of underweight, when controlling for household wealth
and a variety of other household and maternal characteristics. Living in a home with
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access to piped water reduces the odds of a child being underweight by a factor of 1.08,
relative to living in a home without access to any type of improved water source.
Because of these surprising results, I regress each child health outcome on piped water
and well water only in Model 1 of Appendix D.23 In these models, piped water
significantly reduces the odds of malnutrition by a factor or 1.52-2.15. Piped water does
not significantly affect diarrhea, and well water has no effect on any of the outcomes.
Piped water appears to be more beneficial for child health than well water in these
simple models, but the effects do not hold up in the multivariate models in Table 3.
Controlling for wealth (and other factors), clean water does not significantly affect child
health. The fact that wealth in particular is a more robust predictor of child health than
clean water supports the fundamental cause argument that socioeconomic status is an
enduring determinant of health disparities in spite of intervening mechanisms that help
eradicate disease.
Access to improved sanitation facilities, on the other hand, appears to be more
consequential for malnutrition than access to improved water sources. This supports
previous findings that sanitation has a larger impact than drinking water quality on
various health outcomes, including child growth (World Bank 2003). Living in a home

Appendix D shows logistic regression models of child health on individual-level access to improved water
sources (Model 1) and sanitation facilities (Model 2). Standard errors are not displayed, but are adjusted for
country clusters. These models do not include any other variables. They simply show the bivariate
relationship between health and water (Model 1) and between health and sanitation (Model 2) in order to
determine whether the other individual-level variables “wash out” the effects in the multivariate models.
23
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with a flush toilet decreases the odds of malnutrition by a factor of 1.24-1.33, compared
to living in a home without either a flush toilet or pit latrine. In addition, living in a
home with a pit latrine decreases the odds of wasting and underweight by a factor of
1.11-1.13. Still, neither type of sanitation significantly reduces the odds of diarrhea in
these multivariate models. This is contrary to expectation, since poor hygiene is one of
the largest causes of diarrhea. However, good hygiene is much more than just access to a
toilet or latrine. It involves hand washing with soap and safe weaning practices, food
preparation, water handling, water storage, and disposal of children’s feces (World Bank
2003). It is possible that these hygiene practices are more important for diarrheaprevention in particular.
Because these results are not quite as robust as the capability approach would
predict, I regress each child health outcome on access to a flush toilet or pit latrine only
in Model 2 of Appendix D (see footnote 23). In these reduced models, the existence of a
flush toilet in the household greatly reduces the odds of all 4 outcomes by a factor of 1.43.15. A pit latrine reduces the odds of malnutrition by a factor of 1.39-2.1. Notably, flush
toilet has the smallest effect on diarrhea, and pit latrine has no significant effect on
diarrhea. However, in the multivariate models of Table 3, household wealth has a more
consistent effect on child health than access to improved sanitation. These results are
consistent with Casterline and colleagues (1989) who also report in the final models that
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household income has a robust effect on child mortality, while water and sanitation are
not significant.
Mother’s education has a robust, negative effect on all 4 measures of child health
and the effects grow stronger with each level of education, supporting both the
fundamental cause perspective and capability approach. Primary education reduces a
child’s odds of being malnourished by a factor of 1.18-1.29, relative to mothers with no
education. Secondary education reduces the odds of being malnourished by a factor of
1.33-1.70, and higher education reduces the odds by 1.36-2.38. Higher education reduces
the odds of having a recent episode of diarrhea by a factor of 1.47 as well. It is important
to note that the effects of mother’s education are much more robust than those of water
and slightly more robust than those of sanitation. This corroborates Smith and Haddad’s
(2000) finding that women’s education has a larger impact on underweight prevalence
than access to safe water. Simply constructing water supply and sanitation facilities is
not enough to improve health without simultaneously changing hygiene behaviors.
Education, particularly targeted at women, is the most effective way to promote and
maximize good hygiene behaviors (World Bank 2003). Additionally, more educated
women are more likely to break from tradition and adopt newer innovations in
technology and nutrition (Caldwell 1979). This again provides some support for
fundamental cause. Despite the intervening mechanisms of water and sanitation,
education is still a more robust predictor of child health disparities.
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Mother’s employment increases the odds of diarrhea by a factor of 1.09.
Although this is contrary to expectation, outside employment may have contradictory
effects on child health because it reduces the time available for childcare (Bhattacharya
2006; Smith et al. 2003). It is also possible that female employment in developing
countries could reflect the worse socioeconomic position of particularly impoverished
women who are forced to work (Drovandi and Salvini 2004; Young 2001). Out of those
women in the sample who specify, approximately 40 percent report self-employed
agriculture as their occupation. Such work likely does not confer many of the benefits
associated with working outside the home (i.e., more social mobility and an
independent wage). Comparatively, fewer women in the sample are employed in the
types of occupations that would likely bring such benefits (see footnote 12). Still, the
maternal employment effect is not particularly robust as it does not significantly affect
stunting, wasting, or underweight.
Single motherhood disadvantages children in terms of both malnutrition and
diarrhea. Having a mother who has never been married increases the odds of a child
being underweight by a factor 1.12, relative to having a married mother. Living with a
formerly married mother has an even more robust effect across the outcomes, increasing
the odds of diarrhea (OR= 1.15), stunting (OR=1.07), and wasting (OR=1.14). Thus, loss of
spousal support seems to particularly disadvantage children. In contrast, living in a
female-headed household significantly reduces the odds of stunting and being
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underweight by a factor of approximately 1.07. This is consistent with Heaton and
colleagues’ (2005) finding that presence of a female head reduces stunting across 42 DHS
countries. Approximately 64% of women in the sample who report living in a femaleheaded household are also married. Female headship likely confers benefits on children
because such women are able to make decisions and allocate resources in ways that
improve child health. A variety of studies suggest that women are more likely than men
to use resources to enhance children’s nutrition and general family welfare (Blumberg
1995; Smith et al. 2003). Thus, single motherhood may be disadvantageous because it
represents a loss of resources; whereas, female headship may be beneficial because it
represents more control over resources.
Caretaker experience benefits children, as indicated by the negative effect of
mother’s and household head’s age. As expected, older mothers have significant
negative effects on diarrhea (OR=.99) and stunting (OR=.995) and older household heads
significantly reduce stunting (OR=.997). This means that increasing a mother’s age by 10
years would be expected to reduce the odds of diarrhea by a factor of 1.12 and stunting
by a factor of about 1.06. For an additional 10 years in household head’s age, the odds of
stunting would decline by a factor of 1.03. Child’s age has mixed effects, increasing the
odds of stunting (OR=1.03) and underweight (OR=1.02), but decreasing the odds of
diarrhea (OR=.98) and wasting (OR=.98). This could partially reflect the difference
between chronic and acute health conditions as Cameron and Williams (2009) suggest.
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Because older children require more nutrition to support growth, older children who
don’t receive appropriate nutrients could be more susceptible to long-term, chronic
malnutrition. At the same time, because the immune system develops over time, older
children might have better immunities to protect against acute vomiting and diarrhea
(both of which contribute to wasting).
Perhaps contrary to expectation, male children have higher odds of being
malnourished and experiencing diarrhea (OR=1.1-1.21). Other scholars using the DHS
have similarly found that girls are less likely to be stunted or wasted than boys (Hill and
Upchurch 1995), and others have found no difference between the sexes in height-forage or weight-for-age (Shin 2007). Given equal care and feeding, female children actually
have a substantial survival advantage over male children (Bhattacharya 2006). Girls may
be less prone to disease episodes (Hill and Upchurch 1995). In addition, they are often
more restricted in their activities and contact with others and less physically active. Girls
are often socialized to pursue hobbies that will contribute to their adult roles as
homemakers (i.e., sewing and cooking); whereas, boys are more encouraged to pursue
outdoor, physical activities (Verma and Sharma 2003).
Larger households and those with multiple children under age 5 are
disadvantageous for chronic malnutrition. For each additional household member, the
odds of stunting increase by a factor of 1.02 and the odds of being underweight by 1.01.
Living in a household with multiple young children similarly increases the odds of
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stunting by a factor of 1.13 and underweight by 1.09. However, the presence of multiple
young children in the household surprisingly decreases the odds of diarrhea. Although
large households and young children may compromise child nutrition in the long-run,
they do not appear to negatively affect the more acute conditions of diarrhea or wasting.
Finally, living in an urban area reduces the odds of stunting by a factor of 1.15, but does
not have a significant effect on the other health outcomes.
Summarizing the main patterns of Model 1 in Table 3, household wealth and
mother’s education have the most consistent effects on diarrhea and malnutrition.
Access to improved sanitation has a more robust effect on child health than access to
improved water sources. However, neither appears to be as important for improving
child health as household wealth or mother’s education. This may not be surprising in
light of the fundamental cause perspective which predicts that socioeconomic resources
(like income and education) are more important for health than intervening mechanisms
(like water or sanitation). The individual-level results provide mixed evidence for the
capability approach which predicts large effects of education as well as water and
sanitation. Single motherhood has negative implications for child well-being, but female
headship seems to improve child health. This likely reflects the difference between loss
of resources (in the case of dissolved partnerships) versus control over resources (in the
case of female headed families). Older caregivers tend to be better for child health, and
larger households tend to be worse. Male children are surprisingly more likely to be
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malnourished or have diarrhea. Finally, age has mixed effects, reflecting the fact that
chronic conditions are more common as children age and acute conditions are less
common as they age.
Turning to the effects of the country-level variables, Model 2 of Table 3 adds the
effects of economic development. A one unit increase in logged GDP per capita (~ $272)
reduces the odds of poor health by a factor of approximately 1.12-2.12. Standardizing the
coefficient allows a more accurate comparison of effect sizes across models. A one
standard deviation increase in GDP reduces the odds of being underweight by a factor
of 1.88, stunting by 1.52, wasting by 1.46, and diarrhea by 1.10. Notably, the effect of
GDP is largest for the two most chronic conditions and smallest for diarrhea, the most
acute condition. The effect of GDP remains negative and robust across all subsequent
malnutrition models, as both the fundamental cause and economic development
perspectives would posit. However, the effect of GDP on diarrhea is not as consistent or
robust and varies with the inclusion of the other development variables. Note that the
coefficients of the individual-level variables remain very stable with the addition of GDP
per capita.
Table 4 presents the country-level effects of various capability development
measures on child health. Individual-level variables are not displayed for parsimony,
but they are included in each model and remain stable throughout. Each cell in Table 4
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displays odds ratios, standardized factor changes, and t-scores.24 Access to clean water at
the country level has a significant bivariate relationship with all four child health
indicators in Model 1. For one standard deviation increase in the percent of the
population with access to improved water sources, diarrhea and malnutrition decline by
a factor of about 1.15-1.66. Furthermore, this effect is reduced to insignificance when
GDP per capita is introduced in Model 2. Similar to the effects of wealth at the
individual-level, GDP seems to be a more robust predictor of cross-national differences
in child health than access to clean water. This is to be expected according to
fundamental cause and the economic development approach, but quite contrary to the
capability approach.
Sanitation also significantly improves child health in bivariate models. A one
standard deviation increase in the percent of the population with access to improved
sanitation facilities decreases the odds of diarrhea and malnutrition by a factor of 1.181.93. This effect becomes insignificant for diarrhea and wasting when economic
development is added to the model. The effect size weakens, but remains significant for
stunting and underweight. Controlling for GDP per capita, a one standard deviation
increase in access to sanitation reduces stunting by a factor of 1.19 and underweight by
1.56. For each standard deviation increase in GDP per capita, stunting declines by a

Standardized factor changes are calculated by exponentiating the product of each coefficient and its
standard deviation to make the effect sizes comparable across models. Then, odds ratios below one are
represented as the negative inverse (-1/OR) to make them substantively comparable to odds ratios above
one.
24
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factor of 1.38 and underweight by a factor of 1.46. Thus, the effects of sanitation are
slightly larger than those of GDP for the odds of being underweight, which provides
some evidence for the capability approach. These country-level effects are again similar
to the individual level in that sanitation is more consequential to child well-being than
clean water.
Number of doctors has relatively sizable effects in the bivariate models. A one
standard deviation increase in physicians per 1,000 reduces the odds of poor child health
by a factor of 1.24-1.77. The introduction of economic development into the models has
interesting consequences. For each malnutrition indicator, number of doctors becomes
insignificant, but GDP per capita has sizable negative effects (OR=.584-.691). However,
this is not the case for diarrhea. Number of doctors remains significant, and GDP per
capita has no effect, again providing limited evidence that supports the capability
approach. For a one standard deviation increase in physicians per 1,000, the odds of
diarrhea decline by a factor of 1.34.
Education has the most robust effects compared to the other capability
development measures. The bivariate relationship is significant for all health outcomes,
and this relationship holds even controlling for GDP in 3 out of the 4 models. Holding
level of economic development constant, a one standard deviation increase in secondary
school enrollment is expected to decrease the odds of stunting by a factor of 1.27,
diarrhea by a factor of 1.28, and underweight by 1.58. A one standard deviation increase
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in GDP per capita reduces the odds of stunting by a factor of 1.29 and underweight by
1.37. GDP per capita does not have a significant effect on diarrhea. Thus, as the
capability approach would predict, the health-enhancement resulting from
improvements in secondary school enrollment is larger than that of GDP per capita for
the odds of diarrhea and underweight and comparable to GDP for stunting.
Table 5 compares the effects of the capability development scale to GDP per
capita. Water, sanitation, physicians, and school enrollment are well- correlated (see
Appendix C). Unfortunately, multi-collinearity among these variables prevents them
from being included in the same model individually. Thus, I create a composite
capability development scale that represents access to non-economic resources that may
be just as important, if not more so, for improving child health. This is a standardized
scale that sums the z-scores of water, sanitation, doctors, and education at the country
level. Table 5 shows that the capability scale has considerable beneficial effects for child
health, even controlling for GDP per capita. A one standard deviation increase in the
capability development scale reduces the odds of stunting by a factor of 1.25, diarrhea
by a factor of 1.30, and underweight by a factor of 1.51. In comparison, for a one
standard deviation increase in GDP per capita, the odds of stunting decline by 1.3,
wasting by 1.36, and underweight by 1.37. As Sen and Nussbaum would predict, the
health benefits of the capability scale are larger than the benefits of GDP for diarrhea
and underweight and fairly comparable for stunting. Notably, the development scale
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significantly reduces diarrhea, but GDP has no significant effect. In contrast, the
opposite is true for wasting. GDP per capita has a significant negative effect on wasting,
but the development scale has no effect. Still, the health enhancement resulting from the
capability scale is larger than or comparable to the health enhancement resulting from
GDP per capita for 3 out of 4 health outcomes. This gives evidence for the capability
approach, suggesting that economic development is not always the most important or
effective way to improve well-being.
Finally, in additional analyses not shown, I consider the possibility that the
effects of the individual-level variables could vary across different levels of
socioeconomic development. I test several cross-level interactive models, examining the
effect of GDP per capita, secondary school enrollment, and the capability development
scale on individual-level household wealth. None of the cross-level effects are
significant, so I do not include them here.
In sum, all three theoretical perspectives find support in the country-level
analyses. GDP per capita has the largest and most robust effects on malnutrition for the
most part, as predicted by proponents of the economic development perspective.
However, GDP does not consistently predict cross-national variation in diarrhea.
Furthermore, sanitation, water, and education also have important effects, even
controlling for GDP. Several notable results deserve reiteration. First, improved
sanitation and secondary school enrollment have larger effects on the odds of being

66

underweight than GDP per capita. Second, physicians per 1,000 and secondary school
enrollment significantly reduce the odds of diarrhea, whereas GDP per capita has no
significant effect. As the capability approach would posit, improved sanitation, school
enrollment, and doctors have larger health enhancing consequences for some measures
of child health. The capability development scale gives further evidence of this. Its
effects are larger than or comparable to those of GDP per capita for most of the health
outcomes analyzed here. Fundamental cause, with its emphasis on both economic
development and secondary school enrollment, is also supported. The results suggest
that cross-national studies of child health would benefit from a theoretical approach that
synthesizes the three perspectives.

2.4 Discussion and Conclusion
Sociologists have long been interested in the social determinants of health. The
present study contributes to this effort in several key ways. First, it focuses specifically
on malnutrition and diarrhea, which have been under-utilized measures of child health
in extant literature. That the results vary across health outcomes has important
implications for understanding the SES-health link, a fact which is obscured by the
previous disproportionate focus on infant and child mortality. Furthermore, by utilizing
a multi-level modeling technique and multiple theoretical perspectives, it offers a wider,
more comprehensive empirical approach to the study of cross-national health
disparities. Fundamental cause, economic development, and the capability approach
67

have, until now, been deployed by scholars in separate bodies of literature that are not
in conversation with each other. Yet, in many ways they are parallel theories that
complement each other, and the results of this analysis suggest that an integration of
these theories best explains within- and between-country heterogeneity in child health.
Fundamental cause emphasizes the enduring importance of socioeconomic
resources for individual health, particularly wealth and education. Results confirm that
wealth and education are the only variables that have robust and consistent effects
across all four dependent variables at the individual level. Household wealth and
women’s education are even more beneficial to child health than access to clean water
and, in some cases, more beneficial than access to improved sanitation facilities. Despite
the fact that these results are cross-sectional, this lends some support to the fundamental
cause perspective because it suggests that SES is a more robust predictor of child health
than the more proximate intervening mechanisms of water and sanitation. Of course, a
true test of the fundamental cause perspective would need longitudinal data to assess
whether the relationship is reproduced over time with different intervening mechanisms
(Phelan et al. 2010). The evidence provided here is suggestive and provides an avenue
for future research in developing countries. The robust effect of maternal education at
the individual-level also supports the capability approach, particularly Nussbaum’s
(2004a, 2004b) claim that women’s education is the key to other capabilities.
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The economic development perspective emphasizes GDP per capita as the most
important predictor of cross-national differences in health. In support of this hypothesis,
the results of this study demonstrate that GDP per capita has a sizable and consistent
negative effect on all three indicators of child malnutrition, both alone and in
conjunction with other development indicators. The magnitude of the effects of GDP are
larger in size than those of the other development variables for stunting, and GDP is the
only variable that consistently predicts between-country variation in wasting. Thus,
economic development has clear beneficial consequences for improving malnutrition.
However, economic development is not the most robust or important predictor
of variation in the odds of having diarrhea or being underweight, which lends support
to the capability approach. Access to improved sanitation facilities and secondary school
enrollment both have slightly larger effects on the odds of being underweight than GDP.
Perhaps even more surprising, GDP per capita has no significant effect on diarrhea
when other development variables are added to the models. Yet, physicians per 1,000
and secondary school enrollment have sizable negative effects on diarrhea. Thus,
different health indicators are more or less responsive to different socioeconomic
determinants.
One limitation of the analysis is that many of the country-level variables are
moderately correlated (see Appendix C). Thus, a bit of caution is warranted in making
conclusions about which aspects of development are most important. Part of the way in
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which economic development influences health is by increasing access to water,
sanitation, doctors, and education. A comparison of Model 2 in Table 3 with Model 2 in
Table 4 suggests that the effects of GDP per capita are mediated by the inclusion of the
capability variables. However, it is also possible that the capability variables contribute
to improved child health by increasing economic development. After all, populations
with better water, sanitation, health care, and access to education are likely more
productive and can contribute more to the economic growth of society. A comparison of
Models 1 and 2 of Table 4 suggest that this might also be the case. The capability
development variables are mediated by the inclusion of GDP per capita. Although it is
beyond the scope of the current methods to do so, future research could try to parse this
out.
Still, given the disproportionate focus on GDP per capita and the conventional
wisdom of economic development’s benefits, it is notable that sanitation and school
enrollment significantly affect the odds of stunting and being underweight, even
controlling for economic development. It is even more notable that physicians and
school enrollment have beneficial effects on diarrhea, even when economic development
does not. So, although it is often assumed that the effects of economic development
“trickle down” to influence health and well-being (Jenkins and Scanlan 2001), this may
not be the case for particularly acute health issues like diarrhea. It is possible that
doctors and education are more important for attending to immediate health needs.
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The results of this chapter more broadly point to the need to integrate three
theoretical frameworks that have typically been deployed in separate literatures. The
analyses provide evidence in support of all three theories, which demonstrates the
usefulness of synthesizing them. In tandem, the fundamental cause, economic
development, and capability development perspectives complement each other by
making up for what each of the others lack. Fundamental cause has rarely been applied
to cross-national or developing country contexts, whereas the other two perspectives
have. The economic development perspective emphasizes between-country disparities
in GDP per capita. But it neglects within-country disparities in socioeconomic resources,
which has been the focus of fundamental cause. The capability approach broadens the
scope of what is important by bringing sanitation, water, education, and health care to
the fore. However, in its emphasis on these aspects of well-being, it perhaps neglects the
fact that GDP per capita and wealth certainly contribute to accessing these capabilities.
At the same time, better sanitation, education, and health care yield healthier
populations that, in turn, are more productive and contribute to growing GDP per
capita. Thus, an integration of these theoretical frameworks helps elucidate the
complexities of risk and protective factors that create both within- and between-group
heterogeneity in child health.
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Table 1: Theories of Well-Being in Developing Countries

Fundamental
Cause
Economic
Development
Capability
Approach

Individual-Level
Indicators
Household wealth,
mother’s education

Country-Level
Indicators
GDP per capita, school
enrollment
GDP per capita

Mother’s education,
water, sanitation

School enrollment,
water, sanitation, doctors
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Table 2: Chapter 2 Descriptive Statistics
Variable
Individual Level (N=258,761)
Diarrhea
Stunting
Wasting
Underweight
Wealth Index
Improved Water Source
Piped Water
Well Water
Improved Sanitation Facilities
Flush Toilet
Pit Latrine
Mother’s Education
Primary
Secondary
Higher
Mother Employed
Mother’s Marital Status
Never Married
Formerly Married
Mother’s Age
Head’s Age
Child’s Age (months)
Male
Female Head
Household Size
Multiple Children
Urban Residence
Country Level (N=47)
GDP per capita (logged)
Improved water source (% of
population with access)
Improved sanitation facilities (%
of population with access)
Physicians per 1,000 (logged)
Secondary school enrollment
Development scale

Mean

SD

Min

Max

0.15
0.33
0.10
0.18
30.07

0.36
0.47
0.29
0.38
23.93

0.00
0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00
100.00

0.44
0.19

0.50
0.39

0.00
0.00

1.00
1.00

0.26
0.36

0.44
0.48

0.00
0.00

1.00
1.00

0.33
0.27
0.05
0.48

0.47
0.44
0.22
0.50

0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00

0.04
0.06
28.37
40.85
28.32
0.51
0.15
6.91
0.66
0.37

0.19
0.23
6.71
13.56
17.13
0.50
0.35
3.59
0.47
0.48

0.00
0.00
15.00
13.00
0.00
0.00
0.00
2.00
0.00
0.00

1.00
1.00
49.00
97.00
59.00
1.00
1.00
36.00
1.00
1.00

2.91
72.53

0.84
17.10

1.06
41.00

4.89
98.00

43.96

26.88

7.00

97.00

-1.39
46.60
-0.07

1.60
27.98
0.88

-3.84
6.10
-1.39

1.29
99.18
1.66
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Table 3: HGLM Logit Models of Child Health on Individual-Level Characteristics and Economic Development
Diarrhea
Model 1
Model 2
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Individual Level
Wealth Index
Improved Water
Source
Piped Water
Well Water
Improved Sanitation
Facilities
Flush Toilet
Pit Latrine
Mother’s Education
Primary

Stunting
Model 1
Model 2

Wasting
Model 1 Model 2

Underweight
Model 1
Model 2

0.995***

0.995***

0.986***

0.986***

0.995***

0.995***

0.987***

0.987***

0.988
0.988

0.988
0.988

0.978
0.956

0.978
0.956

0.973
1.046

0.973
1.046

0.927**
0.981

0.927**
0.981

0.964
1.014

0.964
1.014

0.754***
0.925

0.754***
0.924

0.804***
0.898*

0.804***
0.898*

0.783***
0.886**

0.783***
0.886**

1.009

1.009

0.850***

0.850***

0.851***

0.851***

0.774***

0.774***

0.911
0.681***

0.911
0.681***

0.649***
0.499***

0.648***
0.499***

0.750***
0.737***

0.750***
0.737***

0.587***
0.421***

0.587***
0.420***

Mother Employed
Mother’s Marital Status

1.091***

1.091***

1.001

1.001

0.983

0.983

1.002

1.002

Never Married
Formerly Married
Female Head
Mother’s Age
Head’s Age

0.973
1.149***
1.027
0.989***
1.000

0.973
1.149***
1.027
0.989***
1.000

1.035
1.074*
0.934***
0.995***
0.997***

1.035
1.074*
0.934***
0.995***
0.997***

1.114
1.144*
0.994
1.004*
1.000

1.114
1.144*
0.994
1.004*
1.000

1.115*
1.066
0.935***
1.000
0.999

1.115*
1.066
0.935***
1.000
0.999

Child’s Age (months)
Male

0.977***
1.109***

0.977***
1.109***

1.028***
1.175***

1.028***
1.175***

0.976***
1.208***

0.976***
1.208***

1.016***
1.119***

1.016***
1.119***

Secondary
Higher

Table 3. continued from previous page
Household Size
Multiple Children
Urban Residence
Country Level
GDP per capita
(logged)

1.008
0.878***
1.020

1.008
0.878***
1.020

0.890*
-1.103
(-2.100)

1.015***
1.132***
0.867**

1.015***
1.132***
0.867**

0.605***
-1.524
(-6.327)

1.002
0.996
1.063

1.002
0.996
1.063

0.640***
-1.456
(-4.304)

1.011**
1.092***
0.892

1.011**
1.092***
0.892

0.471***
-1.883
(-7.131)

*p<.05 **p<.01 ***p<.001
Note: Constants not shown. For individual-level, each cell contains odds ratios only. For country-level, each cell contains odds
ratios, t-scores in parentheses, and standardized factor changes in bold and italics.
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Table 4: HGLM Logit Models of Child Health on Country-Level Measures of Capability Development
Diarrhea
Model 1
Model 2
Improved Water
Source

0.992*

Facilities

0.979***

0.992

-1.260

1.050

-1.650

-1.139

(-2.249)

(-1.440)

(-5.179)

(-1.661)

(-2.450)

(0.438)

(-5.026)

(-0.924)

0.999

0.994*

0.683***

0.614***

0.525***

-1.001

-1.378

-1.506

-1.719

(-0.007)

(-3.749)

(-3.767)

(-4.064)

0.994

0.987***

0.993*

0.987***

0.992

0.976***

0.984***

-1.183

-1.182

-1.432

-1.192

-1.430

-1.237

-1.933

-1.556

(-2.501)

(-1.841)

(-4.218)

(-2.035)

(-3.562)

(-1.883)

(-7.869)

(-4.752)

0.999

76
0.874***

0.684***

0.835**

0.740*

-1.376

-1.287

(-4.942)
0.792***

0.906

0.638***
-1.458

(-2.553)
0.862*

1.028

(-4.595)
0.700***

0.852

-1.240

-1.336

-1.453

-1.171

-1.269

1.046

-1.771

-1.292

(-3.483)

(-2.976)

(-4.617)

(-1.489)

(-2.304)

(0.337)

(-6.375)

(-1.882)

GDP per capita

GDP per capita

0.971***

-1.154

(-0.014)

Enrollment

1.003

-1.438

-1.001

Secondary School

0.987*

Underweight
Model 1
Model 2

-1.149

GDP per capita

Physicians per 1,000

0.992

Wasting
Model 1 Model 2

-1.149

GDP per capita

Improved Sanitation

0.992

Stunting
Model 1
Model 2

1.135

0.993**

0.691***

0.616**

0.584***

1.112

-1.364

-1.502

-1.572

(1.408)

(-3.762)

(-3.369)

(-3.666)

0.991*

0.985***

0.991*

0.988**

0.995

0.976***

0.984***

-1.212

-1.275

-1.518

-1.273

-1.389

-1.140

-1.964

-1.578

(-2.917)

(-2.537)

(-5.292)

(-2.157)

(-2.972)

(-0.976)

(-8.904)

(-4.388)

1.090

0.741**

0.713**

0.689**

1.075

1.287

-1.328

-1.367

(1.034)

(-2.814)

(-2.760)

(-3.289)

*p<.05, **p<.01, ***p<.001. Note: Each cell contains odds ratios, standardized factor changes, and (t-scores). Constants and individual-level variables not shown.

Table 5: HGLM Logit Models of Child Health on Individual-Level Characteristics,
Capability Development Scale, and Economic Development
Diarrhea
Individual Level
Wealth Index
Improved Water Source

Stunting

Wasting

Underweight

0.995***

0.986***

0.995***

0.987***

Piped Water
Well Water
Improved Sanitation Facilities
Flush Toilet
Pit Latrine
Mother’s Education
Primary
Secondary

0.988
0.988

0.978
0.956

0.973
1.046

0.927**
0.981

0.964
1.014

0.754***
0.925

0.804***
0.898*

0.782***
0.887**

1.009
0.912

0.850***
0.648***

0.851***
0.750***

0.774***
0.587***

Higher
Mother Employed

0.681***
1.091***

0.499***
1.001

0.737***
0.983

0.420***
1.002

Mother’s Marital Status
Never Married
Formerly Married

0.973
1.149***

1.035
1.074*

1.114
1.144*

1.115*
1.066

Female Head
Mother’s Age
Head’s Age
Child’s Age (months)
Male
Household Size

1.027
0.989***
1.000
0.977***
1.109***
1.008

0.934***
0.995***
0.997***
1.028***
1.175***
1.015***

0.994
1.004*
1.000
0.976***
1.208***
1.002

0.935***
1.000
0.999
1.016***
1.119***
1.011**

Multiple Children
Urban Residence
Country Level
GDP per capita (logged)

0.878***
1.020

1.132***
0.867**

0.996
1.063

1.092***
0.892

Development Scale

1.133
1.110
(1.301)
0.745**

0.746**
-1.279
(-2.852)
0.775*

0.695*
-1.357
(-2.588)
0.903

0.690*
-1.366
(-2.633)
0.627***

-1.296
(-2.716)

-1.251
(-2.26)

-1.094
(-0.689)

-1.507
(-3.614)

*p<.05 **p<.01 ***p<.001.
Note: Constants not shown. For individual-level, each cell contains odds ratios only.
For country-level, each cell contains odds ratios, standardized factor changes in bold
and italics, and t-scores in parentheses.

77

3. Empowering Women, Strengthening Children: A MultiLevel Analysis of Gender Inequality and Child Health in
Developing Countries
Amartya Sen (2001) claims that “The voice of women is critically important for
the world’s future – not just for women’s future.” Limiting the active agency of women
seriously affects the lives of all members of the household (Sen 1999b). Gender
inequality plays a particularly integral role in child survival, as women typically bear
the primary responsibility for caregiving and maintaining household food security and
health (Smith, Ramakrishnan, Ndiaye, Haddad, and Martorell 2003). In addition, a
variety of studies suggest that women are more likely than men to use resources on
enhancing children’s nutrition and general family welfare (Blumberg 1995; Smith et al.
2003). Thus gender inequality deserves serious attention by scholars who are interested
in understanding disparities in child health outcomes.
Overall, gender equality enhances women’s decision-making and resource
control, which in turn, improve child health. Consequently, child health is likely to be
better in countries where women have more education and employment, representation
in political arenas, greater control over fertility, and longer life expectancy. At the
individual-level, greater autonomy allows women to take better care of their children
through their increased mobility, income, knowledge, and bargaining power. At the
country-level, women’s greater overall decision-making power and control over
resources helps solidify and reinforce new gender norms and rules governing women’s
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behavior (Koenig, Ahmed, Hossain, and Mozumder 2003). Women in influential
positions begin to transform social institutions, promote the growth of public services,
and mobilize resources that can help satisfy their own and other women’s needs,
resulting in a “positive ‘dispersion’ effect” of expanded female autonomy on child
health (Parashar 2005: 991). Thus, women act as “agents of change” and “dynamic
promoters of social transformations” that can alter the lives of those around them (Sen
1999b: 189).
The dominant paradigm across the social sciences has been that economic
growth is the most significant predictor of cross-national differences in well-being and
mortality (Brady, Kaya, and Beckfield 2007; Nussbaum 2004; Preston 1996). This focus
on economic growth has been particularly pronounced in studies of developing
countries. For example, in their highly influential ASR article, Firebaugh and Beck (1994)
examine the effect of GDP per capita on male and female life expectancy, caloric intake,
and infant survival in developing countries. They contend that economic growth is the
only variable that shows consistent effects on all four outcomes. In addition, a rather
extensive literature in the late 1980s and early 1990s examined the effects of dependency
and debt (Bradshaw, Noonan, Gash, and Sershen 1993; London and Williams 1990;
Wimberley 1990). However, gender inequality has not typically been the focal point in
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cross-national studies of well-being.1 In light of this, the current study contributes to the
literature on international health disparities by highlighting several dimensions of
gender inequality as key predictors of child health.
In this chapter, I first address the problem of defining “gender inequality” and
describe the way it will be used here. I focus on two aspects of inequality: decisionmaking and resource control. I further argue that these two aspects are manifest in
women’s education, employment, political representation, reproductive autonomy, and
life expectancy. I then describe the data and methods. Because a substantial literature
has focused on individual-level analysis, this study uses a multi-level design that
incorporates maternal and household characteristics as well. I present a series of tables
that show the contributions of different dimensions of gender inequality to predicting
child malnutrition and diarrhea across a sample of 50 developing countries, and
conclude with a summary of findings and implications.

3.1 Dimensions of Gender Inequality
3.1.1 Defining Gender Inequality
Gender inequality results from a system of social processes that differentiates
and evaluates people in socially significant ways based on sex differences (Bradley and
Khor 1993; Ridgeway and Smith-Lovin 1999). Many scholars use the related phrase
“women’s status” to signal that men and women are stratified by different social

1

Note that “well-being” refers to physical well-being, not subjective well-being, throughout.
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positions. Various other terms are also associated with gender inequality – autonomy,
agency, power, position, rights, authority, respect, and capacity. The problem, however,
is that women’s status and gender inequality have become elusive concepts, and
although they are widely employed, no consensus has been reached on their definition
(Bradley and Khor 1993; Smith et al. 2003).
Consider, for example, the ways that some of these concepts have been defined
by gender scholars. Women’s status “refers to both the respect accorded to individuals
and the personal power available to them” (Bloom, Wypij, and Gupta 2001: 68). Agency
“is understood to be the power or freedom to exercise choice in one’s actions, free from
the constraints of social structure” (Bhattacharya 2006: 263). Women’s autonomy
“indicates the ability – technical, social, and psychological – to obtain information and to
use it as the basis for making decisions about one's private concerns and those of one's
intimates” (Dyson and Moore 1983: 45). Finally, power “is the ability to make choices. It
is the ability of a person or group of people to define goals and pursue them, even in the
face of opposition from others. Power is exercised through decision-making” (Smith and
Haddad 2003: 5). A decisive theme runs through the definitions of these similar
concepts: decision-making. Several scholars also point out that an important part of
women’s power includes control over resources (Drovandi and Salvini 2004; Sen 1999b;
Smith et al. 2003). These two elements frequently work in tandem, as control over
resources enhances the ability to exercise choice, and decision-making often involves
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resource allocation. Thus, for my purposes, gender inequality refers to inequality in
decision-making and control over resources.
Complicating the definitional issue further is the fact that gender inequality is a
multidimensional phenomenon, since the sexes can be unequal in more than one
domain (Mason 1986). Moreover, a variety of measures of women’s status may be
important predictors of child health (Boehmer and Williamson 1996). Examining the
effects of gender inequality through the use of multiple indicators can enhance the
validity of the measurement by lessening the possible idiosyncratic effect of a single
indicator (Bollen, Entwisle, and Alderson 1993) Therefore, I examine five dimensions of
gender inequality: education, employment, political representation, reproductive
autonomy, and life expectancy. I discuss each of these dimensions and their relation to
decision-making, resource control, and child health in more detail below. Education and
employment bring various types of resources to women, which in turn bolsters their
decision-making capacity. Political representation, on the other hand, enhances decisionmaking, which subsequently brings access to more resources. Control of fertility
epitomizes a definitive aspect of women’s decision-making, and life expectancy
represents a culmination of access to resources.

3.1.2 Education
Long-term global trends suggest that the allocation of education between girls
and boys is equalizing, but substantial gender gaps still exist and are often connected to
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norms regarding women’s autonomy and power in society (Hannum and Buchmann
2003). Despite an otherwise lack of attention to gender inequality, women’s education
has received much attention in sociological studies of child health disparities. Indeed,
research in this area proliferated after Caldwell’s (1979) pioneering and often-cited study
in which he claimed that maternal education was the single most important determinant
of differences in child mortality in Nigeria. Since then, an extensive literature has
reported that maternal education has a strong effect on child health (e.g., Bollen,
Glanville, and Stecklov 2001; Cleland and Ginneken 1988). Martha Nussbaum (2004)
writes that literacy and education enhance “women’s ability to form social relationships
on a basis of equality with others and to achieve the important social good of selfrespect” (335). However, the precise mechanisms that link women’s education to child
health outcomes may be less well understood (Ware 1984).
Most hypothesized explanations for the connection between maternal education
and child health revolve around resource control and decision-making. Education gives
women more opportunities to work outside the home and earn an income, which gives
them an economic advantage and greater bargaining power in the household
(Nussbaum 2004; Sen 1999b). Some claim that reducing educational disparities is
actually one of the most powerful ways to strengthen the bargaining power of women
(Abu-Ghaida and Klasen 2004). Indeed, educated women often have more autonomy
and more authority in the household (Heaton et al. 2005), both of which have been
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linked to significant decreases in child mortality (Hossain, Phillips, and Pence 2007).
Another important mechanism through which maternal education improves child wellbeing is simply through general access to information and greater health knowledge
(Glewwe 1999; Thomas, Strauss, and Henriques 1990; Wickrama and Lorenz 2002).
Education also allows mothers to utilize health care services more effectively. More
educated women tend to be more likely to know where health facilities are,
communicate effectively with health care providers, comply with treatment regimens,
and break from tradition in adopting newer innovations in medicine and nutrition
(Caldwell 1979; Hannum and Buchmann 2003; Smith and Haddad 2000). Education also
enhances access to the political process, which in turn allows women to demand
resources for their children (Nussbaum 2004). Through increased education, then,
women gain resources in the form of income and information, which subsequently
bolsters their decision-making capacity in households, clinics, and even politics.
In analyses that pool individual-level DHS data for multiple countries, Heaton
and colleagues (2005) demonstrate that mother’s education reduces infant mortality and
stunting, and Hatt and Waters (2006) show that maternal education interacts with
economic status to affect child diarrhea and respiratory illness at the individual level,
finding that education has a more protective effect for children in wealthier families.
Other individual-level studies are country-specific. For example, maternal education is
associated with stunting in Brazil, Ecuador, and Morocco (Glewwe 1999; Larrea and
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Kawachi 2005; Thomas, Strauss, and Henriques 1990), diarrhea in the Philippines (Cebu
Study Team 1991), and mortality and malnutrition in Nicaragua (Sandiford, Cassel,
Montenegro, and Sanchez 1995). Recent country-level studies also show that female
secondary school enrollment and the ratio of female to male enrollment significantly
improve child mortality and nutrition in developing countries (Abu-Ghaida and Klasen
2004; Frey and Field 2000; Hanmer, Lensink, and White 2003; KlaSen 1999b; Shen and
Williamson 1997; Shen and Williamson 2001; Smith and Haddad 2000; Wickrama and
Lorenz 2002). Some even claim that women’s education is the strongest overall predictor
of child mortality over time, even stronger than household wealth or average national
income (Mogford 2004; Sastry 2004).
Despite claims such as these, a review of the literature reveals disagreement
about the estimated impact of maternal education, particularly in relation to other
socioeconomic variables (Bollen, Glanville, and Stecklov 2001). Knodel and Jones (1996)
caution against a disproportionate emphasis on gender inequality in schooling because
such a focus detracts from socioeconomic inequality that keeps girls and boys out of
school. They stress that inequality in education based on socioeconomic background is
almost universal and is more pronounced in developing countries than gender
inequality. Some find that education does influence child health, but that the effect is
often overstated and weaker than most scholars believe (Bhattacharya 2006; Desai and
Alva 1998; Shin 2007). Others find either no effect or inconsistent effects (Folasade 2000;
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Macassa, Ghilagaber, Bernhardt, Diderichsen, and Burström 2003; Wolfe and Behrman
1987). Still, women’s education remains the most frequently used measure of
socioeconomic status in studies of child health in developing countries, which is a
testament to the widespread belief in its significance (Bollen, Glanville, and Stecklov
2001).
One relatively understudied aspect of women’s education, however, is the
possibility that it may have beneficial effects on child health at multiple levels. Two
multi-level studies in India demonstrate that women’s education and literacy at the
individual and the community level significantly affect child mortality (Kravdal 2004)
and immunization rates (Parashar 2005). As broad societal transformations take place, a
large number of educated women may shape other women’s capacity to seek and take
advantage of better access to services, skills, and information. Furthermore, educated
females may begin to transform social institutions, promote the growth of public
services, and mobilize resources that could help satisfy their own and other women’s
needs, resulting in a dispersion effect of expanded female education on health
(Burroway 2010; Parashar 2005). Thus, women’s educational expansion may have a
protective effect on child health not only because more women attain higher levels of
education, but also because everyone, even the uneducated, benefits from the higher
educational level of the community (Kravdal 2004). For this reason, the current study
includes both individual- and country-level measures of education. To the author’s best
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knowledge, this is the first study to use a cross-national sample of developing countries
to test the proposition that education at the country-level has a positive impact on child
health, net of variation in maternal education at the individual-level.

3.1.3 Employment
Many scholars posit that the link between employment and autonomy
exists through women’s increased control over income (Heaton, Huntsman, and Flake
2005). Indeed, Smith and colleagues (2003) assert that “employment is at the root of
women’s economic independence from men” (22). Gainful employment outside the
home, in turn, enhances the social standing of women in the household. Women become
less dependent on others and their contribution to the prosperity of the family is move
visible, giving them more bargaining power and greater influence in household
decisions (Sen 1999b). Working also brings women more freedom of movement and
increased social contact with the world outside of the home, both of which expose them
to new knowledge and behavior norms (Dharmalingam and Morgan 1996; Sen 1999b;
Smith et al. 2003).
Several empirical studies corroborate these hypotheses. For example, women’s
employment and/or control over income is associated with autonomy and decisionmaking power in Guatemala (Carter 2004), Mexico (Oropesa 1997), Sri Lanka (Malhotra
and Mather 1997), India (Bloom, Wypij, and Gupta 2001), Nicaragua and Peru (Heaton,
Huntsman, and Flake 2005). In a comparison of two villages in southern India,
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Dharmalingam and Morgan (1996) find that the principal determinant of a woman’s
autonomy is not whether she is employed herself, but whether she lives in a village
where a majority of women are employed. They suggest that employment opportunities
institute new social norms at the community level that provide leverage for women to
renegotiate relationships with men at both the household and community levels.
Empirical studies of the relationship between women’s work and health
outcomes yield mixed results. Bianchi (2000) points out that demographers have long
been interested in the relationship between maternal employment and fertility, but the
connection is vague and inconsistent in developing countries. Several studies focus
specifically on the Indian context. Bhattacharya (2006) finds that female labor force
participation reduces female child mortality, but has no effect on male child mortality in
India. Similarly, others find that female employment reduces female survival
disadvantage, presumably because mothers are able to allocate more resources to girl
children, although the effect on overall child mortality is not as straightforward or
consistent (Murthi, Guio, and Dreze 1995; Tulasidhar 1993). In the Philippines, whitecollar employment increases the likelihood of using prenatal care and contraception, but
blue-collar employment has no effect (Miles-Doan and Brewster 1998). Cross-national
studies of developing countries also yield contradictory results. Boehmer and
Williamson (1996) show that women’s economic activity rate and gender parity in the
economic activity rate both reduce infant mortality across 86 developing countries, but
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Frongillo and colleagues (1997) find that female share of the labor force does not
significantly affect stunting.
The premise of the analysis that follows is that employment enhances women’s
access to income and augments their decision-making capacity in the household, both of
which may plausibly improve child health. However, outside employment may have
contradictory effects on child health because it reduces the time available for childcare
(Bhattacharya 2006; Smith et al. 2003). In addition, it is possible that female employment
in developing countries reflects their impoverishment, not their greater autonomy
(Drovandi and Salvini 2004; Young 2001). Because of the inconsistent results and relative
lack of cross-national studies, there is still much we do not know about the effect of
women’s employment on child health. The analysis that follows includes measures of
female employment at both the individual and country level. Thus, living with a mother
who works and living in a larger social context in which many women work are both
treated as explanatory variables that may affect child well-being.

3.1.4 Political Representation
Politics is a significant arena for decision-making, as those who hold
government positions decide how to allocate scarce resources and what practices to
codify into law (Paxton and Hughes 2007). Thus, political processes can be important for
improving gender inequality and health (Pillai and Gupta 2006). Yet, during the course
of the twentieth and twenty-first centuries, only about 58 women in 45 countries have
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been appointed or elected as prime minister, president, or chancellor (with an additional
11 serving as acting heads of state) (Peterson and Runyan 2010). Several scholars suggest
that male legislators may be less likely to initiate or pass laws that serve the interests of
women or children (Paxton and Hughes 2007).
It has been hypothesized that women will have greater political decision-making
power when they have greater representation in national parliament (Boehmer and
Williamson 1996). Although much research examines the barriers to women’s political
participation and governance (Paxton, Hughes, and Green 2006; Peterson and Runyan
2010), much less is known about their actual political impact (Paxton and Hughes 2007).
Research from the U.S. and Latin America suggests that female legislators are more
likely to rate matters surrounding women, children, and family as high legislative
priorities (Schwindt-Bayer 2006; Thomas 1991). Similarly, in the U.S., New Zealand, and
Britain, female politicians have been more likely to vote for women’s issue bills, even if
it means crossing party lines to do so (Childs and Withey 2004; Grey 2002; Swers 1998).
Women have even been more likely to introduce and sponsor women’s issue bills in the
U.S., Honduras, Argentina, Colombia, and Costa Rica (Bratton and Haynie 1999;
Schwindt-Bayer 2006; Taylor-Robinson and Heath 2003). Women can also be just as
effective as men (if not more so) at getting their bills passed into law (Paxton and
Hughes 2007). In addition, women’s political power has been linked to less overall
poverty and inequality (Brady 2009).
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In theory, then, women’s political representation gives them greater decisionmaking power, and therefore, power to allocate resources to improve child health.
Miller (2008) illustrates how the extension of suffrage to American women was highly
instrumental in reducing child mortality in the U.S. Politicians responded to changes in
policy preferences when women gained the right to vote, and consequently scaled up
public health spending that fueled hygiene campaigns and reduced infectious disease
among children. He further suggests that these results are highly relevant to challenges
in developing countries today, as they show that enhancing the expression of women’s
preferences can lead to substantial improvements in child health (Miller 2008). Women’s
legal rights and political representation has also been linked to life expectancy in the
U.S. and Norway (Kawachi, Kennedy, Gupta, and Prothrow-Smith 1999; Nobles, Brown,
and Catalano 2010). Furthermore, evidence from an experimental study in India
suggests that women’s involvement in local politics increases spending on and the
availability of public health goods like clean water (Chattopadhyay and Duflo 2004). In a
cross-national sample of developing countries, Boehmer and Williamson (1996) find that
proportion of women in parliament significantly predicts infant mortality in some
models, although the effects are generally weaker than those of other gender inequality
variables. Despite these few studies, little empirical research explicitly links women’s
political representation to child health outcomes in developing countries. The present
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study contributes to this literature by evaluating the impact of percent of women in
parliament on cross-national variation in child diarrhea and malnutrition.

3.1.5 Reproductive Autonomy
Fertility and contraception use are fundamental reflections of a woman’s
decision-making power, or lack thereof. As Sen and Batliwala (2000) explain, “The
control of women’s and girls’ sexuality and reproduction is at the core of unequal
gender relations and is central to the denial of equality and self-determination of
women” (24). Fertility tends to be high in societies where women’s interests are
disregarded (Sen 2001). This may be due in part to a lack of access to family planning
services in communities where sexual and reproductive rights are not a priority (Smith
et al. 2003). It may also reflect whether a woman is able to use contraception in cases
where she does not desire additional children (Morgan and Niraula 1995). In addition,
lower fertility and birth control use are also linked to other aspects of gender equality,
such as greater schooling and employment, which contribute to greater autonomy as
well (Hannum and Buchmann 2003; Dharmalingam and Morgan 1996).
Substantial empirical research corroborates the relationship between women’s
autonomy and fertility decline in developing countries. Morgan and Niraula (1995) find
that greater household decision-making power and freedom of movement reduce the
desire for more children, increase contraceptive use, and decrease levels of unmet need
for contraception in Nepal. Similarly, various other measures of women’s autonomy
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have also been linked with fertility in the Philippines (Upadhyay and Hindin 2005),
Ethiopia (Hogan, Berhanu, and Hailemariam 1999), Bangladesh (Balk 1994), Botswana,
South Africa, and Rajasthan (Drovandi and Salvini 2004).2 Gender equality is also
associated with increased reproductive rights in a cross-national study of 129
developing countries (Pillai and Gupta 2006). Of course, this relationship is not
necessarily consistent across all cultures or countries. Women’s autonomy does not
always explain fertility differences or birth control use (Morgan, Stash, Smith, and
Mason 2002; Abbasi-Shavazi, Morgan, Hossein-Chavoshi, McDonald 2009). However,
fertility decline generally reflects broad improvements in gender equality, and
contraceptive use typically indicates greater decision-making capacity (Nussbaum 2000;
Wickrama and Lorenz 2002).
Declining fertility also has several more direct consequences for both child and
adult well-being. Reduced fertility allows a society to transfer valuable health resources
from routine births to other populations in need (Brady et al. 2007). Reduced fertility
also directly improves women’s health, which in turn, improves child health as well
(Wickrama and Lorenz). Quality of child health and nutrition rises when parents can

More specifically, women with greater decision-making power have longer birth-to-conception intervals in
the Philippines. Women’s literacy, paid employment, and participation in family decision-making with
husbands are the biggest factors in lowering fertility in Ethiopia, partially because those who participate in
decision-making are more knowledgeable about family planning and more likely to use contraceptives.
Mobility and leniency (whether a woman can earn money, adopt family planning, enjoy recreational
activities, or take a sick child to a hospital outside the village of residence) reduce fertility in Bangladesh.
Decision-making and mobility are also associated with decreased fertility and increased contraceptive use in
Botswana, South Africa, and Rajasthan.
2

93

invest more of their time, energy, and money in a smaller number of children (Shen and
Williamson 1997). In several cross-national studies of developing countries, fertility
rates or contraceptive prevalence rates are significantly associated with improvements in
maternal and infant mortality, infant and child survival, and female and male life
expectancy (Boehmer and Williamson 1996; Brady, Kaya, and Beckfield 2007; Shen and
Williamson 1997; Shen and Williamson 2001; Wickrama and Lorenz 2002). In some
cases, the effects of fertility on well-being are even greater than the effects of economic
development (Brady et al. 2007). Due to the significance of both indicators in previous
research, I examine total fertility rate and contraceptive prevalence in the analysis that
follows.

3.1.6 Life expectancy
Female life expectancy is a basic indicator of women’s physical condition and
reflects the cumulative resources invested in women over the life cycle (Smith and
Haddad 2000). Sen (1998) points out that gender bias is often hard to identify because it
can be subtle and covert and because it often hides in the intimacy of a family home. For
this reason, he argues that comparisons of mortality (or life expectancy) between men
and women can “throw light on some of the coarsest aspects of gender-related
inequality” (Sen 1998: 10). Inequality in life expectancy is a manifestation of entrenched
and long-term discrimination against women (Smith and Haddad 2000). It reflects
women’s status in society because if women have higher status, then more of an effort
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will be made to enhance their longevity (Shen and Williamson 1997). Thus, longer life
expectancy is a manifestation of women’s resources over time. As a measure of women’s
basic physical condition, female life expectancy should have positive effects on child
health because a mother’s health is closely tied to birth weight, nutritional status
through breastfeeding, and the quality of care they are able to give (Smith and Haddad
2000). In addition, longer female life expectancy reflects less maternal mortality
(Jayachandran and Lleras-Muney 2009), which also increases child health.
Despite its theoretically relevant connection, very few scholars measure gender
inequality in terms of female life expectancy. Smith and Haddad (2000) find that the
ratio of female to male life expectancy significantly reduces the prevalence of
underweight children in a sample of 63 developing countries. Similarly, Shen and
Williamson (1997) show that maternal mortality reduces child survival across 86
developing countries. Thus, this study contributes to the paucity of literature on this
aspect of gender inequality by examining the effects of both absolute and relative
measures of life expectancy.
The analysis that follows considers individuals as embedded in and shaped by
broad social structures that partially determine who faces increased health risk factors
and who is protected from them (Farmer 2005). The primary focus of the analysis is on
the relationship between macro-level indicators of gender inequality and child health.
However, women’s education and employment at the individual-level are also
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considered, along with several other maternal and household characteristics that have
already been shown to affect child health.

3.2 Methods
I estimate a series of HGLM logit models that predict the effects of gender
inequality on child health at the individual and country levels. Refer to chapter 2 for a
complete description of the estimation technique. All models are random intercept
models. Individual-level data are drawn from the DHS as described in Chapter 2.
Country-level data are drawn primarily from the World Development Indicators. The
analysis for this chapter pools data on 285,198 children under 5 in 50 developing
countries.3

3.2.1 Individual-Level Variables
Individual-level indicators of women’s status are assessed by mother’s education
and employment. Maternal education is measured as a series of categorical variables
including primary, secondary, and higher, with no education as the reference group.
Mother employed is a dichotomous variable, coded as 1 for currently employed and 0 for
unemployed.4 Mother’s marital status is included as a control variable since it is

See Appendix A for a list of all countries included in the dissertation (N=52). Haiti and Liberia are missing
data on education, so the sample size is reduced to N=50 in this chapter.
4 Recall from Chapter 2 that Bereman and Rose (1996) also code maternal employment as a dichotomous
variable in their study of 11 DHS countries. They claim that this variable, along with education and urban
residence, is a good measure of the socioeconomic and behavioral differences among women. The
dichotomous measure of employment has the least amount of missing data in the DHS surveys. Other DHS
variables that are related to maternal employment include whether the mother works in or outside the
3
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generally assumed that single mothers are disadvantaged by limited financial resources
(Lloyd and Desai 1992; Heaton et al. 2005). This is measured as a series of categorical
variables including never married, cohabiting, widowed, divorced, and not cohabiting, with
married as the reference group.5
Household socioeconomic status is measured as a composite wealth index that
represents the cumulative living standard of a household. Following Heaton and
colleagues (2005), this index is calculated as the percentage of household items
(including clean water, flush toilet, radio, television, electricity, refrigerator, bicycle,
motorcycle, car, telephone, and finished floor) present in the home.6 Several additional

home, whether she is employed all year or seasonally, and type of earnings received for work. However,
missing data on these variables is extensive, as not all countries ask these questions. DHS does include a 9category variable for type of occupation, but it is not used here for the sake of parsimony. Among those
who work, self-employed agriculture is the biggest category by far at 39.83 percent, followed by sales
(20.49), agriculture employee (10.58), skilled manual (7.50), services (7.33), professional/technical/managerial
(5.73), unskilled manual (3.85), household/domestic (2.38), and clerical (2.28).
5 “Not cohabiting” refers to having previously lived with a partner, but not currently living with a partner.
6 I sum all of the items a respondent indicates are present in the home, divide the sum by the number of
items asked about in the survey (maximum of 11), and multiply by 100. This is calculated as a percentage
because different countries include different numbers of items in their questionnaires. Because of the
previous focus on capability development, I analyze clean water and flush toilet as separate indicators that
are not included in the household wealth index in Chapter 2. However, since that is not the substantive
focus of this chapter, I include them in the wealth index here. The effects of the household wealth index
remain robust and consistent, with or without clean water and flush toilet. Furthermore, in additional
analyses not shown, I construct 5 other wealth indices, which include: (1) 7 wealth items as a percentage of
the corresponding questions the respondent answered, (2) 11 wealth items as a percentage of the
corresponding questions answered, (3) number of wealth items a respondent reports out of a possible 5
items that are common to each country in the sample, (4) a standardized scale of 11 wealth items, and (5) an
unstandardized scale of 11 wealth items. The correlations among them range from r=.82 to r=.9997, and they
all have significant negative effects on the outcome variables. The DHS recoded data files also include a
wealth index (V190) that represents the cumulative living standard of a household. The DHS calculates this
variable by using data on a household’s ownership of selected assets and divides the index into quintiles
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indicators of household family structure and size are included as controls: mother’s age,
household head’s age and gender, child’s age and gender, number of household
members, the presence of multiple young children, and urban residence. (See Chapter 2
for details on the measurement and coding of these controls.)

3.2.2 Country-Level Variables
Recognizing its multi-dimensional nature, the analysis includes five components
of gender inequality which may reduce child malnutrition and diarrhea: education,
employment, political representation, reproductive autonomy, and life expectancy.
Following convention, I consider both absolute and relative measures of gender
inequality where appropriate (Boehmer and Williamson 1996). (1) Education is
measured as gross female secondary school enrollment as a percentage of age appropriate
children7 and the ratio of female to male secondary school enrollment, expressed as a percent.8
(2) Employment includes the female employment rate as a percentage of the female
population ages 15 and over and the ratio of female to male employment (the female

which are relative to each individual country (Rutstein and Johnson 2004). Unfortunately, missing data
reduce the sample size considerably since this variable wasn’t calculated until later phases of the DHS.
7 This is in contrast to net enrollment, which is the number of children of official school age who are enrolled
in school as a percentage of the population of corresponding age. Gross enrollment includes total female
secondary school enrollment, regardless of age, as a percentage of the age group that officially corresponds
to the secondary level. In other words, gross enrollment includes age-appropriate and age-inappropriate
children in the numerator. Thus, it can exceed 100 percent.
8 In additional analyses not shown, I consider several other measures of education, including the female
literacy rate; the ratios of female to male literacy, primary school enrollment, primary and secondary school
enrollment, and tertiary school enrollment; and several scales based on different combinations of these
variables. Results are fairly robust, with slight fluctuations.
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employment rate divided by the male employment rate, expressed as a percent).9 (3)
Political influence is assessed by percentage of seats held by women in national parliament
and percentage of women in democratic parliaments only. Women in democratic
parliaments is assessed in two steps. First, countries are categorized as free, partially
free, or not free using the “Freedom in the World” dataset (Freedom House 2010).
Second, only free countries are then assigned the values of women in national parliament.
Countries identified as partially or not free are coded as 0 for this variable.10 (4)
Reproductive autonomy is evaluated by the total fertility rate and contraceptive prevalence
(the percentage of women ages 15-49 who are practicing, or whose partners are
practicing, any form of contraception).11 (5) Women’s life expectancy is determined by

I also consider female labor participation, the ratio of female to male labor participation, female labor force
as a percentage of the total labor force, the Cingranelli-Richards (CIRI) score for women’s economic rights
(Cingranelli and Richards 2008), and a scale combining all of the women’s employment variables. None of
these indicators are significant.
10 In analyses available upon request, I convert the continuous measure of women in parliament into two
binary variables to indicate whether a country has more than 10 percent or more than 20 percent women in
parliament. Having more than 10 percent women in parliament has a marginally significant, negative effect
on wasting and being underweight, but having more than 20 percent has no significant effects. Thirty
percent is a common critical cutoff for demonstrating that women have meaningful influence on politics
(Paxton and Hughes 2007), but only one country in the sample has more than 30 percent women in
parliament. I also test the CIRI score for women’s political rights, which is not significant.
11 Other possible measures of reproductive autonomy include the adolescent fertility rate, unmet need for
contraception among married women, and several scales combining various indicators of reproduction. The
adolescent fertility rate and unmet need for contraception are positive in some models, but not particularly
robust. The reproductive autonomy scales, however, are fairly robust and have significant positive effects on
diarrhea, stunting, and being underweight.
9
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female life expectancy at birth (in years) and the ratio of female to male life expectancy,
expressed as a percent.12
In addition, each model controls for level of economic development, measured as
the natural log of real gross domestic product (GDP) per capita in hundreds of purchasing
power parity dollars.13 As many have documented, economic development improves
health by increasing food supply, physicians per capita, infant survival, and adult life
expectancy (e.g., Cooper, Getzen, and Laud 2003; Firebaugh and Beck 1994; Jenkins and
Scanlan 2001; Pritchett and Summers 1996). The “conventional wisdom of growth’s
benefits” is illustrated by the fact that many researchers control for GDP per capita and
find that it significantly affects well-being (Brady et al. 2007:3). All of the country-level
variables are expected to have negative effects on the health outcomes, except for total
fertility rate which should be positive. Correlation matrices of all country-level
independent variables and the cross-country means of each dependent variable are
shown in Appendix E.

3.3 Results
Individual- and country-level descriptive statistics are presented in Table 6. On
average, about one-third of mothers in the sample have completed primary school
education, 26 percent have completed secondary education, and only 5 percent have

The CIRI score for female social rights provides another measure of women’s general well-being. In
models not shown, this variable has a marginally significant, negative effect on wasting, but does not
significantly affect any of the other child health outcomes.
13 I use the natural log of GDP per capita in order to reduce skewness (see details in Chapter 2).
12
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completed higher education. About half of the mothers are employed. There is
considerable variation in the country-level indicators of women’s status. For example,
on average, a little less than half of women are enrolled in secondary school, but this
ranges from 5 to 104 percent. Although the average total fertility rate across all countries
is about 4 births per woman, this ranges from 1.6 to 7.7.
A series of HGLM logit models are displayed in Tables 7-13. Table 7 shows the
effects of the individual-level characteristics without any country-level variables, and
then adds GDP per capita. Because of the large N, the effects of the individual-level
characteristics are relatively stable across models, with slight fluctuations. For this
reason, individual-level variables are not shown in subsequent tables until the final
models (although they are always included in each model). Tables 8-12 show the effects
of each dimension of women’s status separately, and Table 13 shows final models. In
addition, Figures 1-5 graphically display several bivariate relationships between gender
inequality and child health at the country level that are representative of the overall
patterns. They also show the low- and high-performing countries in terms of both
gender equity and child health.
In Table 7, Model 1 shows the effects of the individual-level variables only for
each child health outcome. Mother’s education has a robust, negative effect on all 4
measures of child health. In fact, the odds ratios for secondary and higher education are
considerably larger than the odds ratios of most other independent variables. Primary
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education reduces a child’s odds of being malnourished by a factor of 1.19-1.29, relative
to mothers with no education. Secondary education reduces the odds of being
malnourished by a factor of 1.35-1.72, and higher education reduces the odds by 1.392.46. Higher education reduces the odds of having a recent episode of diarrhea by a
factor of 1.46.
Mother’s employment increases the odds of diarrhea by a factor of 1.08.
Although this is contrary to expectation, recall that some scholars do caution that
working mothers may spend less time at home or have less time for their children,
increasing their likelihood of illness. They also caution that being employed could reflect
the worse socioeconomic position of particularly impoverished women who are forced
to work. Furthermore, out of those women in the sample who specify, almost 40 percent
report self-employed agriculture as their occupation. Such work likely does not confer
many of the benefits associated with working outside the home (e.g., more mobility,
social interaction, and an independent wage). Comparatively, fewer women in the
sample are employed in the types of occupations that would likely bring such benefits
(see footnote 14). Still, the maternal employment effect is not particularly robust as it
does not significantly affect stunting, wasting, or underweight.
Mother’s marital status does not have particularly robust effects across the
dependent variables, although the effects are generally positive as expected. The odds of
children experiencing poor health tend to increase when mothers are anything other
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than married (the reference group). Not cohabiting has the most robust effect across the
outcomes, increasing the odds of children experiencing poor health by a factor of 1.101.26.
Household wealth has a robust negative effect on all 4 child health outcomes. For
each percent increase in household wealth, the odds of a child experiencing malnutrition
or diarrhea decline by a factor of about 1.0. Since the standard deviation for wealth is
24.27 (see Table 6), this translates into relatively sizable effects. A one standard deviation
increase in household wealth reduces the odds of a child experiencing malnutrition or
diarrhea by a factor of 1.16-1.48. Urban residence reduces the odds of stunting by a
factor of 1.14, but does not significantly affect the other child health outcomes.
As expected, older mothers have significant negative effects on diarrhea and
stunting, and older household heads significantly reduce stunting. However, older
mothers appear to have slightly positive effects on wasting. Female-headed households
significantly reduce the odds of stunting and underweight only. Heaton and colleagues
(2005) also find that presence of a female head is associated with lower stunting across
42 DHS countries. Child’s age has mixed effects, increasing the odds of stunting and
underweight, but decreasing the odds of diarrhea and wasting.
Perhaps contrary to expectation, male children have higher odds of being
malnourished and experiencing diarrhea. Other scholars using the DHS have similarly
found that girls are less likely to be stunted or wasted than boys (Hill and Upchurch
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1995), and others have found no difference between the sexes in height-for-age or
weight-for-age (Shin 2007). Given equal care and feeding, female children actually have
a substantial survival advantage over male children (Bhattacharya 2006). Girls may be
less prone to disease episodes (Hill and Upchurch 1995). In addition, they are often more
restricted in their activities and contact with others and less physically active. Girls are
often socialized to pursue hobbies that will contribute to their adult roles as
homemakers (i.e., sewing and cooking); whereas, boys are more encouraged to pursue
outdoor, physical activities (Verma and Sharma 2003).
Larger households and households with multiple young children increase the
odds of stunting and underweight but do not significantly affect wasting or diarrhea.
The presence of multiple young children increases the odds of stunting and
underweight, but surprisingly decreases the odds of diarrhea. Summarizing the effects
of the individual-level characteristics in Table 7, mother’s education and household
wealth appear to have the biggest and most robust effects on all 4 measures of child
health.
Model 2 for each dependent variable in Table 7 shows the effects of economic
development at the country-level. A one unit increase in logged GDP per capita (~ $272)
reduces the odds of malnutrition by a factor of approximately 1.59-2.19. As expected,
this effect remains negative and robust across all subsequent tables. GDP has a near
significant, negative effect on diarrhea (t= -1.98) in this model. A one unit increase in
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GDP reduces the odds of diarrhea by a factor of 1.11. The effect of GDP on diarrhea is
not as consistent or robust and varies with the inclusion of the gender inequality
variables.
Table 8 demonstrates that both the absolute level of women’s education and
gender parity in school enrollment significantly affect child health, even net of GDP per
capita. A one standard deviation increase in female secondary school enrollment
reduces the odds of diarrhea by a factor of 1.27, the odds of stunting by a factor of 1.31,
and the odds of being underweight by a factor of 1.65. These effects are particularly
notable given that they are comparable to or larger than the effects of GDP. A one
standard deviation increase in GDP reduces the odds of stunting by a factor of 1.30,
reduces the odds of wasting by a factor of 1.34, and does not significantly influence
diarrhea in this model. Furthermore, for each standard deviation increase in the ratio of
female to male secondary enrollment, the odds of diarrhea are expected to decline by a
factor of 1.18, wasting by 1.31, and underweight by 1.23. The latter relationship is
presented graphically in Figure 1.
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Figure 1: Underweight and Gender Parity in School Enrollment (r = -.48)
In Table 9, the female employment rate is negative and nearly reaches
significance (t= -1.86) in the model predicting wasting. A one standard deviation in
women’s employment decreases the odds of wasting by a factor of 1.22. Neither the rate
of female employment nor the ratio of female to male employment reach significance in
any other models (see Figure 2). Still, the direction of the effects is negative as expected
in most of the models. It is particularly difficult to ascertain the true labor force
participation of women in developing countries, partially because it is difficult to
develop standardized definitions of formal sector employment across countries (Smith
and Haddad 2000). Thus, it is possible that this measure underestimates women’s
contribution to the labor force.
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Figure 2: Wasting and Gender Parity in Employment (r = -.01)
In Table 10, one indicator of women’s political influence significantly affects
wasting. A one standard deviation increase in the share of women in national
parliament is expected to reduce the odds of wasting by a factor of 1.17. This
relationship is pictured in Figure 3. Rwanda has the highest percentage of women in
national parliament by far at 48.8 percent.14 In additional models not shown, I drop this
outlier from the sample and results are relatively similar.15 The direction of the effects in

In 2003, Rwanda became the world leader in female parliamentary representation when women were
elected to 48.8 percent of seats in the lower house. After the genocide in 1994, the transitional government
considered women’s participation in political decision-making as necessary for creating sustainable peace
and instituted quotas and other mechanisms to ensure their leadership at all levels of government (Krook
2006; Paxton and Hughes 2007).
15 Dropping Rwanda does slightly reduce the significance of the effect on wasting (OR=.979, t-ratio=-1.969, pvalue=.055). However, further sensitivity analysis reveals that the coefficient remains significant at the .05
level in final models even when Rwanda is dropped from the sample (see footnote 26 and 28).
14
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other models of Table 10 is generally negative as expected. Boehmer and Williamson
(1996) similarly find that women in parliament is only significant in some models and
that the effects are generally much weaker than other measures of gender inequality.
Their interpretation of this finding is that other dimensions of gender inequality, such as
education, may have more immediate and direct effects on child health. Women’s
political representation could have indirect effects on child health by expanding
women’s autonomy in other domains. It is also possible that women simply do not yet
have enough critical mass in national legislatures for them to have significant political
influence (see footnote 21).
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Figure 3: Wasting and Women in Parliament (r= -.20)
Total fertility rate and contraceptive prevalence both have notable consequences
for improving child health in Table 11. A standard deviation increase in the total fertility
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rate is expected to increase the odds of diarrhea by a factor of 1.31 and the odds of
stunting by a factor of 1.17. The effect of total fertility rate on the odds of being
underweight nearly reaches significance (t= 1.75). For each standard deviation increase
in contraceptive prevalence, however, the odds of diarrhea decline by a factor of 1.29
(see Figure 4), stunting by 1.24, wasting by 1.33, and underweight by 1.45. Thus,
increasing the percentage of women who are using contraception has robust effects on
child health. In fact, this is the only gender inequality variable that has a significant
effect on all 4 child health outcomes.
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Figure 4: Diarrhea and Contraceptive Prevalence (r = -.48)
Table 12 shows that both absolute levels of female life expectancy, as well as
gender parity in life expectancy significantly affect child health. A standard deviation
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increase in female life expectancy is expected to decrease the odds of diarrhea by a factor
of 1.16 and stunting by a factor of 1.21. The latter is displayed in Figure 5. Additionally,
for each standard deviation increase in the ratio of female to male life expectancy, the
odds of stunting are expected to decline by a factor of 1.22 and the odds of being
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underweight by a factor of 1.23.
Niger
Guatemala
Malawi
Rwanda

40

DR Congo
Chad
Mozambique
Zambia
Nigeria
Burkina Faso
Lesotho

India
Nepal
Benin

30

Bangladesh
Tanzania Cambodia
Guinea
Uzbekistan
Mali
CAR
Comoros
Cameroon
Uganda
Kenya
Ghana
Bolivia
Egypt
Cote d'Ivoire
Peru
Congo
Azerbaijan
Honduras
Namibia
Togo
Swaziland
Kyrgyz Rep

20

Stunting (%)

Ethiopia Madagascar

Nicaragua
Morocco

Gabon
Senegal

Jordan

10

Armenia
Kazakhstan
Colombia
Brazil
Moldova
Dominican Rep

40

50

60

70

Female Life Expectancy (years)

80

90

Figure 5: Stunting and Female Life Expectancy (r = -.59)
Final models are presented in Table 13. Overall, 7 country-level variables
measuring education, reproduction, political representation, and life expectancy
influence child health. Model 1 combines the significant country-level variables from
previous models, balancing the multi-collinearity among them. Thus, Model 1 shows the
effects of gender parity in school enrollment, women in parliament, contraceptive
prevalence, and gender parity in life expectancy, controlling for GDP, across all 4 child
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health outcomes.16 Contraceptive prevalence significantly reduces diarrhea and has a
near significant, negative effect on the odds of being underweight (t= -1.872). A one
standard deviation increase in contraceptive prevalence decreases the odds of diarrhea
by a factor of 1.27. Life expectancy has a significant effect on stunting only. For each
standard deviation increase in the ratio of female to male life expectancy, the odds of
stunting are expected to decline by a factor of 1.18. Women’s political representation
influences both wasting and being underweight.17 A standard deviation increase in
women in parliament decreases the odds of wasting by a factor of 1.20 and the odds of
being underweight by a factor of 1.15. Although women’s political influence did not
significantly affect being underweight in previous models, it does have a significant
effect when controlling for women’s education, contraceptive use, and life expectancy.
Furthermore, in additional models not shown, women in parliament has a robust
negatively significant effect on the odds of stunting (see footnotes 28 and 30).

Variance inflation factors (VIF) confirm that multicollinearity is not a problem for these models. The VIF
for each independent variable remains below 5 (contraceptive prevalence is the highest at 3.89), and the
mean VIF is 2.22. Although there is no firm convention for the appropriate cutoff, some statisticians suggest
that VIFs should be less than 5 and others suggest 10 (Studenmund 2001; Petraitis et al. 1996).
17 As in Table 6, Rwanda is dropped in this final model in additional analyses not shown. Women in
parliament continues to have a significant negative effect on wasting (OR=.979; t-ratio= -2.214; p-value=.032).
The significance of the effect on the odds of being underweight is slightly reduced (OR=.982; t-ratio= -1.848;
p-value=.071). However, without Rwanda in the sample, women in parliament now has a significant
negative effect on stunting. For each standard deviation increase in women in parliament, the odds of
stunting are expected to decrease by a factor of 1.19 (t-ratio= -2.137, p-value=.038).
16
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In sensitivity analyses not shown but available upon request, various other
combinations of the gender inequality variables are considered as well.18 The main
patterns above are relatively robust.19 Reproductive autonomy (both contraceptive
prevalence and total fertility rate) is the only dimension of gender inequality that
significantly affects the odds of diarrhea, and life expectancy (both the ratio and the
absolute level) is the only dimension to significantly affect stunting. Women in
parliament has a robust negative effect on wasting and underweight. Contraceptive
prevalence also significantly affects the odds of being underweight in some models,
which is consistent with the findings above. But, in other models predicting the odds of
being underweight, female secondary school enrollment is significantly negative
instead. Furthermore, contraceptive prevalence, gender parity in school enrollment, and
gender parity in life expectancy also significantly reduce the odds of wasting in some
models. So, although the conclusions from Model 1 of Table 13 remain relatively
consistent, there are some fluctuations. This may be due to the correlations among some
of the gender variables (see Appendix E). For this reason, caution is warranted in

VIFs are assessed for each of these models as well. When contraceptive prevalence and female secondary
school enrollment are included in models concurrently, VIFs for those variables tend to go above 5, although
they are still below 10. This may not be surprising given that the correlation between these two variables is
.89. Still, the mean VIFs remain below 5 in all sensitivity analyses.
19 Once again, Rwanda is dropped in all sensitivity analyses of final models as well. Women in parliament
continues to have a consistent negative effect on wasting even without Rwanda in the sample. The effect on
the odds of being underweight is less consistent. Women in parliament has a nearly significant negative
effect in one model, but female secondary school enrollment tends to be a more significant predictor of
being underweight in most models. However, women in parliament has a robust significant, negative effect
on the odds of stunting in all models.
18
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concluding which aspects of gender inequality are most consequential for improving
child health. That several dimensions of gender inequality have significant effects on
child health is clear, but determining the most important of those aspects is a bit more
equivocal.
Model 2 of Table 13 shows the effects of a gender equality scale. This is a composite
measure of the 7 significant gender variables (alpha= .83), which indicates a macro,
structural context of women’s general empowerment and well-being. The gender
equality scale has sizable significant negative effects on all 4 child health outcomes. A
one unit increase in the gender equality scale is expected to reduce the likelihood of
diarrhea by a factor of 1.30. This is particularly notable given that GDP per capita is not
significant in this model and that the standardized effect of the gender equality scale
(OR= .77) is actually a bit larger in magnitude than the standardized effect of household
wealth (OR= .86) on diarrhea. For each unit increase in gender equality, stunting is
expected to decrease by a factor of 1.36. In this model, the standardized effect of gender
equality (OR= .74) is slightly larger than the standardized effect of GDP (OR= .78). For
every standard deviation increase in the gender equality scale, the odds of wasting are
expected to decline by a factor of 1.34. This effect is larger than the standardized effects
of household wealth (OR = .82) and GDP (OR = .83), plus the inclusion of this variable
reduces the effect of GDP to marginal significance (t= -1.859). Finally, a one unit increase
in gender equality reduces the odds of being underweight by a factor of 1.55 and once
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again, the size of the gender effect is slightly larger than the standardized effects of GDP
or wealth (gender equality OR = .65; GDP OR = .70; wealth OR = .68).
Overall, the health enhancing benefits of the gender equality scale are a bit larger
in magnitude than the benefits of GDP across all 4 models and larger than the benefits of
household wealth for three out of four outcomes. This may be surprising given what
Martha Nussbaum (2004) refers to as the “still-dominant economic growth paradigm” –
the overwhelming focus on GDP in cross-national studies of human welfare (329).
Contrary to the economic development perspective, these results suggest that broad
contexts are of gender equality are just as important as GDP, if not more so, for child
health.

3.4 Counterfactuals
To further illustrate the influence of these effects on child health, it is helpful to
consider the difference between low, average, and high levels of gender inequality. For
example, consider the health enhancing effects of contraceptive prevalence for diarrhea.
Mali ranks among the lowest in the sample in contraceptive prevalence at 8.2 percent. If
Mali increased its contraceptive prevalence to Kenya’s levels (39.3 percent, which is
close to the cross-country mean), the odds of diarrhea would be expected to decline by a
factor of 1.41 (OR=.71). If Kenya increased its level to that of Vietnam (78.5 percent, the
highest of the sample), then the odds of diarrhea would be reduced by a factor of 1.54
(OR=.65).
114

Further compare the health benefits that would result in moving from low to
average or high levels of women’s political representation. Nigeria has close to the
lowest percentage of women in national parliament at 3 percent. If Nigeria increased
women in parliament to the cross-national mean (11.63 percent), the odds of wasting
could be expected to decline by a factor of 1.19 (OR=.84). The child health improvement
resulting from Nigeria moving to average levels of women in parliament is larger than
the effect of moving to an average level of GDP per capita (OR=.96). If Burkina Faso
increased its percent of women in parliament (12 percent) to that of Mozambique (30
percent and the second highest in the sample), the odds of wasting would decline by a
factor of 1.44 (OR=.70).
Finally, Table 13 suggests that life expectancy has consequential effects on
stunting. Niger and Swaziland have relatively low levels of gender parity in life
expectancy (96.9 and 97.54 percent respectively). Moving to the cross-national average of
gender parity in life expectancy would reduce the odds of stunting in Niger by a factor
of 1.47 (OR=.68) and in Swaziland by a factor of 1.43 (OR=70). In Niger, the health
improvement that results from increasing life expectancy parity is comparable to the
effect of increasing GDP to the cross-national mean (OR=.67).

3.5 Discussion and Conclusion
Taken together, the results demonstrate that child health is likely to be better in
countries where women have more education, control over their reproduction,
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representation in national politics, as well as longer life expectancy. Overall, 7 out of 10
measures of country-level gender inequality reach significance in models that examine
the effects of various dimensions of gender inequality separately, even net of GDP per
capita and within-country variation in individual-level factors. In these models, female
secondary school enrollment, gender parity in school enrollment, and contraceptive
prevalence are the most robust predictors across the different measures of child health.
Female employment is the only country-level dimension of gender inequality that does
not reach significance, although the direction of the effects is negative as expected in
most of the models. The difficulty of establishing definitions of formal employment
across developing countries makes it particularly difficult to ascertain women’s labor
force participation, so it is quite possible that this measure underestimates their
contributions. Regardless, improving women’s education, reproductive decisionmaking, political representation, and life expectancy have clear child health enhancing
benefits. This is further illustrated by the gender equality scale, which has the most
sizable effects of all the country-level gender variables and significantly reduces all four
child health outcomes. In fact, the health enhancing benefits of this broad measure of
gender equity are just slightly larger in size to those of economic development and
household wealth. Contrary to the economic development perspective, these results
suggest that broad contexts are of gender equality are just as important, if not more
important, than GDP for child health.
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Although it is clear that gender matters, determining which aspect of gender
equity matters most is a bit more equivocal. Final models suggest that reproductive
autonomy, life expectancy, and political representation have particularly robust effects.
Sensitivity analyses reveal that these main conclusions are fairly consistent, although
there is some fluctuation, particularly in regard to the effects of women in parliament.
One limitation of the analysis is that many of the gender variables are moderately
correlated (see Appendix E). Secondary school enrollment and contraceptive prevalence
are particularly highly correlated. Thus, a bit of caution is warranted in making
conclusions about which aspects of gender are most important. Although it is beyond
the scope of the current methods to do so, future research could try to parse this out. In
addition, GDP could have a causal effect on the gender variables. Still, it is notable that
broad social contexts of gender equity matter to child health, even controlling for
economic development and within-country variation in maternal and household
characteristics.
At the individual level, maternal education is one of the strongest predictors of
child health, and the size of the effects generally increases as levels of education
increase. Maternal employment, however, does not have the expected influence on child
health. It does not significantly affect any of the malnutrition outcomes, but it has a
significant positive effect on the odds of diarrhea. Several possibilities could account for
this unanticipated effect. Employment could actually reflect the disadvantaged position
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of women who are forced to work because of severe impoverishment. Or, because so
many women in the sample report self-employed agriculture as their occupation, they
may not be gaining the benefits that work outside the home are hypothesized to bring.
Of course, economic development and household wealth are also significant
predictors of child health. However, the results of this study show that they are not the
only important factors in improving child well-being in developing countries.
Furthermore, it is notable that the effects of GDP on diarrhea are neither consistent nor
robust. It is often assumed that the effects of economic development “trickle down” to
influence health and well-being (Jenkins and Scanlan 2001). But this may not be the case
for particularly acute health issues like diarrhea. It is possible that women’s decisionmaking ability and control over resources are more important for attending to
immediate health needs. After all, economic development alone does not guarantee that
other human needs will be improved (Nussbaum 2004). This appears to be true,
particularly for the most acute child health problems examined here.
Because women bear the primary responsibility for caregiving, social contexts of
gender inequality that restrict women’s decision-making power and control over
resources have important effects on child well-being. Yet, gender inequality at the
macro level has been relatively understudied in cross-national research on child health
to date. The present study fills this gap by examining the multi-dimensional effects of
gender inequality on cross-national disparities in child health. Thus, this study
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contributes to the global inequality, medical sociology, and population health fields in
several key ways, including by bringing a more macro and a more diversified
conception of gender inequality to the study of health, including both individual- and
country-level explanatory variables in the analyses, focusing on less developed
countries, and examining child malnutrition and diarrhea in particular. Finally, this
study more broadly advances our understanding of what kinds of structural inequalities
affect individual well-being. By using a cross-national, comparative perspective it
illustrates how social forces that are larger than the individual shape life chances.
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Table 6: Chapter 3 Descriptive Statistics
Variable
Individual Level (N=285,198)
Diarrhea (%)
Stunting (%)
Wasting (%)
Underweight (%)
Mother’s Education
Primary
Secondary
Higher
Mother Employed
Mother’s Marital Status
Never Married
Widowed
Divorced
Cohabiting
Not Cohabiting
Wealth
Urban Residence
Mother’s Age
Head’s Age
Female Head
Child’s Age (months)
Male
Household Size
Multiple Children
Country Level (N=50)
GDP per capita (logged)
Female secondary school
enrollment (%)
Ratio of female to male secondary
school enrollment (%)
Female employment rate (%)
Ratio of female to male
employment rate (%)
Women in national parliament
(%)
Women in democratic
parliaments (%)
Total fertility rate
Contraceptive prevalence (%)
Female life expectancy
Ratio of female to male life
expectancy (%)

Mean

SD

Min

Max

16.44
30.07
8.19
15.08

5.37
11.55
4.90
10.16

0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00

0.33
0.26
0.05
0.49

0.47
0.44
0.22
0.50

0.00
0.00
0.00
0.00

1.00
1.00
1.00
1.00

0.03
0.01
0.01
0.19
0.04
31.42
0.37
28.38
40.66
0.15
28.35
0.51
6.86
0.66

0.18
0.10
0.12
0.39
0.19
24.27
0.48
6.70
13.49
0.36
17.14
0.50
3.57
0.47

0.00
0.00
0.00
0.00
0.00
0.00
0.00
15.00
13.00
0.00
0.00
0.00
1.00
0.00

1.00
1.00
1.00
1.00
1.00
100.00
1.00
49.00
97.00
1.00
59.00
1.00
36.00
1.00

2.93
44.53

0.84
29.77

1.06
5.48

4.89
104.35

85.10

22.16

32.75

126.65

52.07
71.15

17.02
20.50

12.80
21.16

82.60
112.69

11.63

8.97

0.00

48.80

2.24

5.84

0.00

26.90

4.37
38.90
60.69
106.32

1.60
21.73
9.95
4.04

1.27
2.80
43.63
96.90

7.67
78.20
76.28
117.74
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Table 7: HGLM Logit Models of Child Health on Individual-Level Characteristics and Economic Development
Diarrhea
Model 1
Model 2

Stunting
Model 1
Model 2

Wasting
Model 1 Model 2

Underweight
Model 1
Model 2

Individual Level
Mother’s Education
Primary

1.003

1.003

0.838***

0.838***

0.844***

0.844***

0.773***

0.773***

Secondary

0.909

0.909

0.638***

0.638***

0.741***

0.741***

0.582***

0.582***

Higher

0.686***

0.686***

0.472***

0.472***

0.719***

0.719***

0.406***

0.406***

1.082***

1.082***

1.005

1.005

0.982

0.982

1.004

1.004

Never Married

1.003

1.003

1.051

1.051

1.118

1.119

1.138**

1.138**

Widowed

0.980

0.980

1.000

1.000

1.166*

1.166*

0.945

0.945

Mother Employed
Mother’s Marital Status
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Divorced

1.119*

1.119*

1.026

1.026

1.056

1.056

1.095

1.095

Cohabiting

1.097**

1.096**

0.997

0.997

0.995

0.994

1.022

1.022

Not Cohabiting

1.258***

1.258***

1.099*

1.099*

1.190**

1.189**

1.125**

1.125**

Wealth

0.994***

0.994***

0.983***

0.983***

0.992***

0.992***

0.984***

0.984***

Urban Residence

1.023

1.023

0.877**

0.877**

1.057

1.057

0.903

0.903

Mom’s Age

0.989***

0.989***

0.994***

0.994***

1.005**

1.005**

1.000

1.000

Head’s Age

1.000

1.000

0.997***

0.997***

1.000

1.000

0.999

0.999

Female Head

1.034

1.034

0.939***

0.939***

0.981

0.981

0.933***

0.933***

Child’s Age

0.977***

0.977***

1.027***

1.027***

0.976***

0.976***

1.016***

1.016***

Male

1.111***

1.111***

1.185***

1.185***

1.211***

1.211***

1.133***

1.133***

Household Size

1.009

1.009

1.015***

1.015***

1.004

1.004

1.011**

1.011**

Multiple Children

0.871***

0.871***

1.133***

1.133***

1.001

1.001

1.095***

1.095***

Country Level
GDP per capita (ln)
*p<.05

**p<.01

0.900

0.582***

0.627**

***p<.001. Note: Odds ratios displayed for individual- and country-level. Constants and t-scores not shown.

0.457***

Table 8: HGLM Logit Models of Child Health on Women’s Education

GDP per capita (ln)

Female secondary
school enrollment
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Ratio of female to male
school enrollment

Diarrhea
Model 1
Model 2

Stunting
Model 1
Model 2

Wasting
Model 1 Model 2

Underweight
Model 1
Model 2

1.110
1.092
(1.187)
0.992*
0.786
(-2.491)

0.734**
0.771
(-2.802)
0.991*
0.766
(-2.433)

0.747*
0.782
(-2.384)
0.993
0.819
(-1.542)

0.705**
0.746***
(-2.947)
0.983***
0.607
(-4.958)

1.005
1.005
(0.087)

0.992**
0.845
(-2.742)

0.609***
0.659
(-5.463)

0.997
0.933
(-0.969)

0.749*
0.784
(-2.542)

0.988**
0.764
(-3.197)

*p<.05 **p<.01 ***p<.001
Note: Odds ratios displayed for country-level variables only. Standardized odds ratios in bold and italics. T-scores in
parentheses. Constants and individual-level variables not shown.

0.522***
0.579
(-5.302)

0.991*
0.816
(-2.187)

Table 9: HGLM Logit Models of Child Health on Women’s Employment

GDP per capita (ln)

Female employment
rate
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Ratio of female to male
employment rate

Diarrhea
Model 1
Model 2

Stunting
Model 1
Model 2

0.923
0.935
(-1.400)
1.002
1.041
(0.632)

0.585***
0.637
(-5.465)
1.000
1.008
(0.110)

0.890*
0.906
(-2.158)

0.999
0.971
(-0.485)

0.567***
0.621
(-5.920)

0.997
0.938
(-0.762)

Wasting
Model 1 Model 2
0.555***
0.610
(-4.982)
0.989
0.823
(-1.856)

0.595***
0.646
(-4.992)

Underweight
Model 1
Model 2
0.443***
0.504
(-6.287)
0.997
0.952
(-0.490)

0.994
0.876
(-1.391)

*p<.05 **p<.01 ***p<.001
Note: Odds ratios displayed for country-level variables only. Standardized odds ratios in bold and italics. T-scores in
parentheses. Constants and individual-level variables not shown.

0.432***
0.494
(-6.613)

0.993
0.870
(-1.392)

Table 10: HGLM Logit Models of Child Health on Women’s Political Representation

GDP per capita (ln)

Women in national
parliament
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Women in democratic
parliaments

Diarrhea
Model 1
Model 2

Stunting
Model 1
Model 2

0.895
0.911
(-1.982)
0.996
0.967
(-0.584)

0.576***
0.629
(-6.436)
0.994
0.944
(-0.757)

0.901
0.916
(-1.922)

0.999
0.995
(-0.127)

0.588***
0.640
(-6.391)

0.991
0.946
(-0.646)

Wasting
Model 1 Model 2
0.607***
0.658
(-5.081)
0.978**
0.822
(-3.041)

0.616***
0.666
(-4.742)

1.016
1.096
(1.299)

Underweight
Model 1
Model 2
0.448***
0.509
(-7.234)
0.987
0.888
(-1.474)

0.446***
0.508
(-7.804)

1.020
1.120
(1.203)

*p<.05 **p<.01 ***p<.001
Note: Odds ratios displayed for country-level variables only.Standardized odds ratios in bold and italics. T-scores in parentheses.
Constants and individual-level variables not shown.

Table 11: HGLM Logit Models of Child Health on Women’s Reproductive Autonomy

GDP per capita (ln)

Total fertility rate
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Contraceptive
prevalence

Diarrhea
Model 1
Model 2

Stunting
Model 1
Model 2

1.119
1.099
(1.651)
1.184***
1.310
(3.744)

0.715**
0.754
(-2.992)
1.173*
1.291
(2.364)

1.112
1.093
(1.420)

0.988***
0.775
(-3.588)

0.697**
0.738
(-3.336)

0.990*
0.804
(-2.070)

Wasting
Model 1 Model 2
0.649***
0.695
(-3.516)
1.027
1.043
(-.381)

0.795*
0.825
(-2.084)

Underweight
Model 1
Model 2
0.568**
0.622
(-3.411)
1.184
1.310
(1.749).

0.987*
0.751
(-2.582)

*p<.05 **p<.01 ***p<.001
Note: Odds ratios displayed for country-level variables only. Standardized odds ratios in bold and italics. T-scores in
parentheses. Constants and individual-level variables not shown.

0.621**
0.670
(-3.369)

0.983**
0.690
(-2.962)

Table 12: HGLM Logit Models of Child Health on Women’s Life Expectancy
Diarrhea
Model 1
Model 2
GDP per capita (ln)

Female life expectancy
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Ratio of female to male
life expectancy

1.004
1.004
(0.057)
0.985*
0.859
(-2.197)

0.911
9.924
(-1.591)

0.992
0.969
(-0.586)

Stunting
Model 1
Model 2
0.669***
0.713
(-5.002)
0.981**
0.825
(-2.817)

0.626***
0.675
(-6.532)

0.952**
0.820
(-3.196)

Wasting
Model 1 Model 2
0.629***
0.678
(-4.256)
1.000
0.996
(-0.039)

0.654***
0.700
(-4.113)

Underweight
Model 1
Model 2
0.509***
0.567
(-4.518)
0.985
0.861
(-1.176)

0.972
0.892
(-1.490)

*p<.05 **p<.01 ***p<.001
Note: Odds ratios displayed for country-level variables only. Standardized odds ratios in bold and italics. T-scores in
parentheses. Constants and individual-level variables not shown.

0.493***
0.552
(-6.434)

0.950*
0.812
(-2.075)

Table 13: HGLM Logit Models of Child Health on Individual-Level Variables and Gender Inequality
Diarrhea
Model 1
Model 2
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Individual Level
Mother’s Education
Primary
Secondary
Higher
Mother Employed
Mother’s Marital Status
Never Married
Widowed
Divorced

Stunting
Model 1
Model 2

Wasting
Model 1
Model 2

Underweight
Model 1
Model 2

1.003
0.909
0.685***
1.082***

1.003
0.909
0.685***
1.082***

0.838***
0.638***
0.471***
1.005

0.838***
0.638***
0.471***
1.005

0.844***
0.741***
0.719***
0.982

0.844***
0.741***
0.719***
0.982

0.773***
0.582***
0.406***
1.004

0.773***
0.582***
0.406***
1.004

1.003
0.980
1.119*

1.003
0.980
1.119*

1.051
1.000
1.026

1.051
1.000
1.026

1.118
1.166*
1.056

1.118
1.166*
1.056

1.138**
0.945
1.095

1.138**
0.945
1.095

Cohabiting
Not Cohabiting
Wealth

1.097**
1.258***
0.994***

1.097**
1.258***
0.994***

0.997
1.099*
0.983***

0.997
1.099*
0.983***

0.995
1.189**
0.992***

0.995
1.189**
0.992***

1.022
1.125**
0.984***

1.022
1.125**
0.984***

Urban Residence
Mom’s Age

1.023
0.989***

1.023
0.989***

0.877**
0.994***

0.877**
0.994***

1.057
1.005**

1.057
1.005**

0.903
1.000

0.903
1.000

Head’s Age
Female Head
Child’s Age
Male
Household Size
Multiple Children

1.000
1.034
0.977***
1.111***
1.009
0.871***

1.000
1.034
0.977***
1.111***
1.009
0.871***

0.997***
0.939***
1.027***
1.185***
1.015***
1.133***

0.997***
0.939***
1.027***
1.185***
1.015***
1.133***

1.000
0.981
0.976***
1.211***
1.004
1.001

1.000
0.981
0.976***
1.211***
1.004
1.001

0.999
0.933***
1.016***
1.133***
1.011**
1.095***

0.999
0.933***
1.016***
1.133***
1.011**
1.095***

Table 13 continued from previous page
Country Level
GDP per capita (ln)

Ratio of female to male
school enrollment
Women in parliament
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Contraceptive
prevalence
Ratio of female to male
life expectancy

1.107
1.089
(1.308)
0.999
0.975
(-0.272)
0.997
0.970
(-0.571)
0.989*
0.789
(-2.323)

1.115
1.096
(1.441)

1.001
1.003

0.748**
0.784
(-2.973)

0.960*
0.846

(0.059)
Gender equality scale

0.703***
0.744
(-3.823)
1.003
1.077
(0.766)
0.990
0.918
(-1.145)
0.990
0.796
(-1.478)

(-2.623)
0.693***
0.771
(-3.462)

0.650**
0.737
(-3.158)

0.789*
0.819
(-2.027)
0.993
0.859
(-1.181)
0.980**
0.833
(-3.078)
0.994
0.869
(-0.845)

0.799
0.828
(-1.859)

0.622***
0.671
(-3.542)
1.001
1.014
(0.114)
0.985*
0.871
(-2.333)
0.985
0.714
(-1.872)

0.972
0.891

0.959
0.845

(-1.294)

(-1.560)
0.661**
0.746
(-2.688)

0.654**
0.700
(-2.953)

0.542***
0.647
(-3.788)

*p<.05 **p<.01 ***p<.001
Note: Constants not shown. For individual-level variables, t-scores not shown. For country-level variables, standardized odds
ratios in bold and italics and t-scores in parentheses.

4. The Effects of Democracy on Child Malnutrition and
Diarrhea Across 52 Developing Countries
The past hundred years are not lacking in important events. Nevertheless,
among the great variety of developments that have occurred in the twentieth
century, I did not, ultimately, have any difficulty in choosing one as the
preeminent development of the period: the rise of democracy. This is not to deny
that other occurrences have also been important, but I would argue that in the
distant future, when people look back at what happened in this century, they
will find it difficult not to accord primacy to the emergence of democracy as the
preeminently acceptable form of governance.
-Amartya Sen (1999a: 3-4)
Historically, there has never been a famine in a functioning multi-party
democracy, and Nobel Prize winner Amartya Sen asserts that this relationship is causal,
not simply coincindental. Without elections, opposition parties, and uncensored public
criticism, ruling groups do not suffer political consequences from their failure to prevent
famines. However, ruling groups in a democracy face penalties from such failures, and
the threat of those penalties gives leaders the necessary incentives to prevent them (Sen
1999b). Thus, for Sen, the global expansion of democracy is important because of its
potential to enhance well-being. The rise of democracy across the world, from 30
countries in 1974 to 117 today, has indeed been a remarkable feature of the twentieth
century (State Department 2011). Many politicians and policymakers share Sen’s
optimism that this growth of democracy will foster peace and security, economic
development, human rights, and general well-being and prosperity. In fact, the U.S.
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State Department (2011) posits that “democracy is the one national interest that helps to
secure all the others.”
Scholars share this optimism also, as evidenced by the proliferation of research
documenting the positive effects of democracy in the last several decades. An interest in
the beneficial effects of democracy has risen across multiple academic disciplines
including sociology, economics, political science, and even public health. The paramount
theme throughout much of this scholarship is that democracy improves health and wellbeing, both directly and indirectly through a variety of intervening mechanisms. Franco
and colleagues (2004) go so far as to claim that “The way societies organise themselves
through their political regimes and their egalitarian policies could have a more
important role in health than structural variables such as wealth…Increasing
democratisation may be a way to counteract the deleterious effect on health of the
unequal distribution of economic resources on a global scale” (1421).
The present study contributes to this literature by testing the effects of
democracy on child diarrhea and malnutrition across 52 developing countries. This is
the first study to explore how democracy affects child diarrhea and one of the few to
analyze child malnutrition. Using a multi-level modeling strategy, it examines the
country-level effects of democracy on child health, while also controlling for withincountry variation in household and maternal characteristics at the individual level.
Whereas many previous studies limit their analyses to one or two popular indicators of
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democracy, I examine a wide array of democracy measures in order to provide a more
comprehensive test of its effects. Finally, much extant literature includes large crossnational samples of countries at various stages of economic development. The sample
for this analysis is limited to developing countries only so that results are not biased by
rich countries that also tend to be more democratic. Regression lines are sensitive to
influential observations that, when removed, can change the line considerably (Moore
and McCabe 2006). Thus, the removal of highly developed, highly democratic countries
from the sample could have a substantial effect on the slope of the regression line.

4.1 How Does Democracy Improve Well-Being?
Several noted scholars offer useful definitions with which to begin. Seymour
Martin Lipset (1981) defines democracy as “ a political system which supplies regular
constitutional opportunities for changing the governing officials, and a social
mechanism which permits the largest possible parts of the population to influence major
decisions by choosing among contenders for political office” (27). Robert A. Dahl (1971)
further explains that the key characteristic of democracy is the “continuing
responsiveness of the government to the preferences of its citizens, considered as
political equals” (2). Finally, Charles Tilly (2007) argues that “a regime is democratic to the
degree that political relations between the state and its citizens feature broad, equal, protected and
mutually binding consultation” (13-14, original emphasis). These definitions point to two

131

principal features of democracy that are typically connected to improved well-being:
political participation and competitive elections.
Political participation gives policymakers much-needed information about the
preferences of the general population (Frey and Al-Roumi 1999). Political rights
augment the capacity for people to assess social problems, identify basic needs, express
their claims through public discussion and debate, and demand an appropriate
governmental response (Sen 1999b). Furthermore, civil participation is important
because it guarantees that power won’t accumulate in the hands of a few, but that the
general population can exert political influence (Lipset 1981). Policy preferences then
have an impact on the size and scope of public policies, particularly in regard to social
spending (Brooks and Manza 2006). Thus, democratization enhances health and social
welfare by creating an avenue for people to press their government to make public
investments in nutrition, education, and health care (Sorensen 1991; Goldsmith 1986).
As issues come into public debate and confrontation, authorities are more likely
to respond. When the people vote, they exert their political influence, and democratic
governments tend to redistribute public resources according to the general public’s
preferences (Tsai 2006). Competitive elections ensure this is the case by keeping state
authorities accountable to their citizens (Frey and Al-Roumi 1999). Elected officials have
incentives to listen to what their constituents want and need because they have to face
their criticism and seek their support (Sen 1999b). Because democratic political markets
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are contestable, politicians must develop platforms that attract adherents in order to
maximize their chances of election (or re-election). The more contestable the political
market, the more responsive to popular demands the government will be, resulting in
larger quantities of public spending and services to improve health (Lake and Baum
2001).
If democratic governments are not appropriately responsive, political rights and
civil liberties guarantee the ability to criticize authority, oppose policy, and mobilize for
change (Frey and Al-Roumie 1999). In this way, political participation and competitive
elections work in tandem and form a kind of feedback loop. Citizens express their
interests for the provision of social services that improve health and well-being. Elected
officials are more accountable and responsive to the demands of their constituents and
thus more committed to striving for improved quality of life (Lee 2005). If citizens are
not satisfied, they have the opportunity to express their dissatisfaction through the
electoral process.
In addition to these general theories, there are several pathways through which
democracy is hypothesized to improve health. Although these specific pathways will
not be tested empirically here, they contribute to the theory that links democracy with
health. The first has already been alluded to: the provision of social services.
Democracies are generally associated with higher levels of social spending on health
(Przeworski et al. 2000). More than 20 cross-national empirical studies since the late
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1990s have tested the impact of democracy on various indicators of social sector
spending (see Nelson 2007 for a review). Although the samples, time periods, and social
spending indicators are quite varied, the findings are not. All but one find that
democracy is associated with higher levels of spending on such social services as
education, social security, and health. Democracy has also been linked to access to
mother and child health services, increased primary and school enrollment, access to
improved water sources, and increased child immunizations (Brown 1999; Lake and
Baum 2001; McGuire 2002). Thus, democracies should foster better child health because
they invest more money in social services.
A second mechanism through which democracy might improve child health is
through improved gender equality. Democratic regimes open the possibility of
addressing gender-based asymmetries in access to power and resources by allowing and
encouraging women’s political participation (Goets and Hassim 2003). Democracy
promotes the growth of women’s collective organization and allows women to promote
their interests through mobilization and the electoral process (Beer 2009; Pillai and
Gupta 2006). Democratic societies typically have a much higher percentage of women in
parliament, compared to their authoritarian counterparts (Inglehart, Norris, and Welzel
2002). In South Africa and Uganda, in particular, unprecedented numbers of women
have entered the legislature and local government, asserted leverage in electoral
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struggles, and promoted gender equality in new legislation (Goetz and Hassim 2003).1
Consequently, women in democracies tend to experience better health as a result of
increased reproductive rights, lower fertility, and higher life expectancy (Beer 2009;
Cooper et al. 2004; Pillai and Gupta 2006). Such benefits should also improve child
health, since we have already seen in Chapter 3 that women’s political representation,
reproductive autonomy, and life expectancy all contribute to better child health.
Third, democracy may improve child health through reduced income inequality
and increased economic development. At least since Aristotle, many have claimed that
democracy reduces wealth inequality by reducing asymmetries in the distribution of
political power (Bollen and Jackman 1985). Competitive elections serve as sites of class
struggle in which the poor and working classes can vote for parties that appeal to their
interests, giving the “have nots” an effective mechanism for political power (Key 1949;
Lipset 1980). In other words, “democracy brings more people with below-average
income to the polls, and they collectively force the government to redistribute income
downwards” (Ross 2006: 862). Several cross-national studies provide empirical support
for this hypothesis, showing that democracy has a significant, negative effect on
economic inequality (e.g., Huber et al. 2006; Muller 1988; Weede 1982), although others
find no effect (e.g., Bollen and Jackman 1985; Weede 1989). Furthermore a large (but also

Of course, democracy does not guarantee women’s mobilization or gender equality, and there is much
cross-national variation in the gendered outcomes of democratic transitions. Mobilization and participation
are contingent on such factors as a country’s history of women’s activism, cohesiveness of women’s
movements, timing of the democratic transition, and the ideology behind it (Viterna and Fallon 2008).
1

135

contested) literature suggests that income inequality is bad for population health (e.g.,
Wilkinson 1992, 1996; Kawachi and Kennedy 1999; Beckfield 2004). Thus, it is possible
that democracy improves child health by curbing income inequality.
Democracy purportedly contributes to economic growth and development by
promoting property rights, faster wage growth, free markets, and investment. This
relationship has been contested for decades, resulting in mixed and inconclusive
empirical evidence (see Gasiorowski 2000, Sirowy and Inkeles 1990, and Przeworski and
Limongi 1993 for reviews). At the same time, many scholars find evidence for reverse
causality: economic development increases democracy (e.g., Jackman 1979; Bollen 1979,
1983; Bollen and Jackman 1985). Burkhart and Lewis-Beck (1994) claim that economic
development “causes” democracy, but democracy does not “cause” economic
development. However, it is more likely that the two work together and are mutually
reinforcing. As Boutros-Ghali (2002) explains, “the interlinking of democratization and
development helps both of them take root durably. For if political democracy, in order
to consolidate itself, needs to be complemented by economic and social measures that
encourage development, similarly any development strategy needs to be ratified and
reinforced by democratic participation in order to be implemented” (12). Still, stable
democracies tend to have higher levels of GDP (Przeworski et al. 2000; Wejnert 2005).
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4.2 Evidence for Direct Effects of Democracy on Well-Being
A considerable literature finds that democracy increases social spending, gender
equality and economic development, and decreases income inequality. In theory, all of
these could explain the link between democracy and health. However, these
mechanisms have not typically been used in empirical tests of the relationship between
democracy and health. Instead, most studies on this topic show independent, direct
effects of democracy on well-being, controlling for economic development and other
relevant variables. In fact, almost all large cross-national studies regarding this topic in
the past several decades suggest that democracy reduces infant and child mortality and
leads to better overall welfare outcomes (e.g., Moon and Dixon 1985; Lena and London
1993; Jenkins and Scanlan 2001).
Several studies based on samples of developed and developing countries
combined show that democracy is a strong predictor of improvements in physical
quality of life and the provision of basic needs (London and Williams 1990; Moon and
Dixon 1985; Moon 1991; Young 1990; Frey and Al-Roumi 1999). Moore and colleagues
(2006) suggest that the extent to which a country’s citizens participate in selecting their
political representatives reduces infant mortality (Moore et al. 2006). Democracies
significantly outperform dictatorships in infant mortality at every level of economic
development (Zweifel and Navia 2000, 2003). In fact, a move from complete autocracy to
complete democracy could reduce infant mortality by 5 deaths per thousand (Lake and
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Baum 2001). Citizens of democratic regimes also have longer life expectancies compared
to their counterparts under dictator regimes (Przeworski et al. 2000). Franco and
colleagues (2004) go so far as to claim that the effects of democracy on life expectancy
and infant and maternal mortality surpass those of economic development.
Although they have been less frequent, other studies focus their analyses solely
on developing countries. They similarly report that democracy consistently and
significantly affects life expectancy and infant mortality (Wickrama and Mulford 1996).
High levels of democracy and strong left-wing regimes are generally associated with
positive health outcomes in developing countries, whereas repressive regimes have
populations with lower life expectancies and higher mortality (Lena and London 1993).
Tsai (2006) finds a significant divergence in infant mortality between democratic and
nondemocratic governments, with liberal democracies achieving much more favorable
levels of infant mortality. In addition, low-income democracies dramatically outperform
low-income autocracies on other measures of well-being including access to clean
drinking water, literacy rates, agricultural fields, and quality of public health services.
As a result, people living in poor democracies live nine years longer, on average, than
their counterparts in poor autocracies. Moreover, poor democracies have 20% fewer
infant deaths than poor autocracies (Siegle et al. 2004).2

2

Boone (1996) estimates this figure at 30%, although the composition of his analytic sample is unclear.
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There are comparatively few studies on the relationship between democracy and
other measures of child health in developing countries. Jenkins and Scanlan (2001) find
that the expansion of political and civil rights reduces the number of children under 5
who are undernourished. Smith and Haddad (2000) similarly claim that if all countries
were able to reach high levels of democracy, the worldwide prevalence of underweight
children would decline by 29.4 million. Other than these two studies, extant research on
the relationship between democracy and health typically operationalizes health as infant
and child mortality or life expectancy. Thus, this is the first study to test the effects of
democracy on child diarrhea and one of the few to examine malnutrition.
Of course, not every scholar finds a strong, positive relationship between
democracy and well-being (e.g., Weede 1993; Williamson 1987.) In what is perhaps the
most famous critique of this literature, Ross (2006) claims that past studies of democracy
and welfare suffer from serious selection biases. Cross-national studies often exclude
nondemocratic states that perform well on social and economic indicators, which leads
to the mistaken conclusion that non-democracies have worse records than democracies.
They also fail to control for country-specific fixed effects. If country-specific factors (e.g.,
culture, colonial legacy, past leadership, or other historical peculiarities that are hard to
measure) influence both regime type and well-being, then their absence could produce
considerable omitted variable bias. Ross (2006) attempts to mitigate these issues by
adding country-specific fixed effects to the models and by using multiple imputation to
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estimate missing values of democracy for all 168 states that were sovereign between
1970 and 2000. Once these issues are corrected, Ross (2006: 860) claims that, “democracy
has little or no effect on infant and child mortality.”3 In a recent review of the literature
on democracy and social services, Nelson (2007) also claims that evidence on the link
between democracy and various indicators of social well-being is mixed. Even so, the
evidence in favor of a relationship between democracy and improved well-being far
outweighs the evidence that calls this relationship into question. The paramount theme
of the literature is that democracy is good for health.

4.3 Measuring Democracy
The attempt to accurately measure democracy has a long history. Scholarship in
the late 1950s and1960s used objective measures such as the composition of legislative
bodies or voter turnout statistics. However, recent research has relied much more
heavily on subjective measures that are determined by expert judges who assign ratings
to countries (Bollen and Paxton 2000). Certain widely used datasets such as Freedom
House and Polity have almost reached canonical status (Herrera and Kapur 2007). But,
several scholars have also written extensively on the distinct challenges of measuring
democracy, how such measures are conceptualized, and the inherent measurement

It is notable, however, that Ross (2006) does find a significant direct effect of democracy on child mortality
before he adds the imputed data and before he adds country-specific fixed effects to the model.
3

140

errors and weaknesses that arise from subjective indices (e.g., Bollen 1980, 1990, 1993;
Munck and Verkuilen 2002a; 2002b).
My goal here is not to reiterate or contribute to the debate surrounding the
technical measurement of subjective democracy indices. Instead, I wish to point out the
variety of ways in which these indicators have been used and then empirically test their
effectiveness for improving child health in a sample of developing countries. Most
scholars utilize one dataset and base their findings on one or two measurements. I
consider several datasets as well as multiple ways of operationalizing democracy
indicators, including level of democracy at one time point, the dichotomous presence of
democracy (or not), stock of democracy over time, and stability and change. This
provides a more comprehensive examination of democracy and all of the ways in which
it might affect child health.
Perhaps the most common method of operationalizing democracy is to use a
continuous scale that represents a country’s level of democracy at a certain point in time.
This considers democracy as a measure of degree and addresses questions about
whether different increments are associated with improved well-being (Brown 1999).
Democracy scales are often measured in the same year as the outcome variable of
interest. However, they might also be lagged by several years (Tsai 2006; Lake and Baum
2001). The specification of a lag structure considers the fact that the health-enhancing
effects of democracy may take several years to fully manifest (Finkel 1995).
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Others find it more useful to treat regime type dichotomously. As Zweifel and
Navia (2000) put it, “As in the proverbial case of pregnancy, countries are either
democratic or they are not” (103). In this case, democracy is not considered as a matter
of degree. Rather, the condition of being democratic (versus not democratic, or
authoritarian) is what matters. In addition, because countries are often concentrated in
the upper or lower extremes of continuous democracy indices, some researchers
dichotomize such measures due to the distribution of the data (Brown 1999).
The use of cross-sectional levels of democracy makes an implicit assumption that
democracy is related to well-being, regardless of the length of time that democratic
regimes have existed in a particular country. Democracy scores at one point in time
ignore the fact that democracy could have a long-term incremental effect over time
(Muller 1988). Moreover, newer democracies may not perform as well as those that are
long-established (McGuire 2006). Measures that reflect the stock of democracy over time
reflect the possibility that a cumulative history of democracy might be more important
for influencing health (Gerring and Thacker 2002; McGuire 2002; Ross 2006). Thus, an
average democracy score over time or a count of the years a regime has been democratic
may be a better way to capture the effect of democracy. Conversely, democracy could
also have nonlinear effects over time. It is possible that over many years the benefits of
democracy could reach a plateau and then diminish (Ross 2006). Such nonlinearities
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could be captured by the quadratic of the average democracy score over time (Lake and
Baum 2001).
Finally, the change and stability of a political regime could also affect child
health. Generally, regime instability could have negative consequences for well-being
because it is often associated with volatility, unrest, and conflict. Thus, the number of
years since a regime transition (which captures stability) should improve child health.
However, the benefits of stability may be conditional on level of democracy. In other
words, the stability of an authoritarian regime likely doesn’t confer the same health
benefits as the stability of a democratic regime. Thus, an interaction effect of democracy
level * stability would determine if stability is more consequential in democracies.
On the other hand, Lake and Baum (2001) claim that short-term regime change
may have beneficial effects on health, provided of course that the change is moving in
the direction of democracy. They further argue that the production of public goods and
services that improve health is likely to reach equilibrium in a stable regime. However, if
regimes have recently become more democratic, they might prioritize well-being and
invest more in social spending, for fear of being voted out of office for failing to improve
their constituents’ welfare (Lake and Baum 2001: 598). Thus, regime change would
produce larger effects on child health as countries democratize. If such is the case, an
interaction effect of democracy level * short-term change would improve child health.
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Over time, scholars have continually debated the most appropriate way to
empirically measure democracy. In recent years, most have relied on subjective scales
and indices of democracy that are determined by expert judges. Even so, there are
multiple data sources that provide democracy scales, and there are multiple ways in
which such scales can be used in quantitative analyses. Cross-sectional levels,
dichotomous indicators, cumulative stock of democracy over time, as well as change and
stability could theoretically have differing effects on child health. Most studies do not
consider this fact, since they concentrate on one or two measures (and one or two data
sources) at a time. The analysis that follows uses multiple data sources and tests a wide
variety of democracy measures in order to examine a fuller range of possible effects on
child health.

4.4 Interactions with Economic Development and Household
Wealth
In addition to changing with regime stability, the impact of democracy could be
different for less affluent developing countries as opposed to the more affluent. In other
words, the effect of democracy may be conditional on development. A binary measure
of democracy would test whether “being democratic” affects child health as countries
develop economically. A continuous measure of democracy would test whether
incremental changes in democracy have the same affect on child health at all levels of
development (Brown 1999). If Boutros-Ghali (2002) is right, then the interaction of
democracy * GDP on child diarrhea and malnutrition should be negative. If economic
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development and democracy each reduce diarrhea and malnutrition and they are
mutually reinforcing, then the interaction of the two should be even more ameliorative.
This implies that democracy will have a stronger effect at higher levels of economic
development.
However, Brown (1999) claims the opposite. In very low-income countries,
citizens are more reliant on the state to provide public services like health care,
education, or housing. In cases such as these, democratic regimes (with their capacity to
increase social service provisions) can have a considerable impact on well-being. More
developed economies enjoy the choices of private alternatives and do not have to rely as
heavily on public goods, making a democratic regime less consequential for well-being
(Brown 1999: 687). This implies that the democracy * GDP effect would be positive, and
that democracy would have a lesser effect on health at higher levels of economic
development. Thus, the question of whether democracy is more or less important as
countries develop economically is an empirical one.
Democracy could also have a cross-level interactive effect on household wealth
at the individual level. Although it has not been tested, this seems to be a logical
extension of the literature that connects democracy to reduced income inequality. In that
literature, inequality is typically measured at the population level and often
operationalized as the Gini coefficient. However, if the claim of that literature is correct
and democracy has a redistributional impact, then individual wealth should be less
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consequential to health in a context of expanded democracy. If household wealth has a
negative effect on diarrhea and malnutrition, then the cross-level interactive effect of
democracy on wealth should be positive. In other words, democracy would dampen the
slope of household wealth. The multi-level modeling strategy of this study allows for a
test of such an interaction.

4.5 Hypotheses
Previous literature on the relationship between democracy and well-being and
the wide variety of ways to measure democracy lead to the following set of hypotheses:
•

H1: Level of democracy will have a negative effect on diarrhea and malnutrition.

•

H2: The binary condition of being democratic will have a negative effect on diarrhea
and malnutrition.

•

H3: Stock of democracy will have a negative effect on diarrhea and malnutrition.

•

H4a: Regime stability will have a negative effect on diarrhea and malnutrition.

•

H4b: The interaction effect of current democracy level and regime stability will be
negative.

•

H5a: Short-term change toward democracy will have a negative effect on diarrhea
and malnutrition.

•

H5b: The interaction effect of current democracy level and short-term change will be
negative.
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•

H6: The interaction of democracy and economic development may be either positive
or negative.

•

H7: The cross-level interaction of democracy on household wealth will be positive.

4.6 Methods
I test these hypotheses in a series of HGLM logit models that predict the effects
of democracy on child health while controlling for variation in maternal and household
characteristics at the individual level. All models are random intercept models, except
for 2 random coefficient models that estimate the cross-level interactive effect of
democracy on the slope of household wealth. Refer to chapter 2 for a complete
description of the estimation technique.

4.6.1 Data
The analysis pools data on 292,204 children in 52 developing countries.4 See
Appendix A for a complete list of the countries in the sample.5 Individual-level data are
drawn from the DHS as in previous chapters. Following convention, I rely heavily on
Polity IV and Freedom House for data on democracy. The Polity IV database contains
coded annual information on regime and authority characteristics for all independent

4

N=52 across all models except for one that tests “freedom status for 15 years.” In those 4 models, N=49
because data are missing for Uzbekistan, Kazakhstan, and Kyrgyz Republic. These countries did not gain
independence until 1991, thus data on democracy are not available before that year. (Other cumulative
measures of democracy used in the analysis are based on proportions and use whatever data are available
for each particular country. However, the “freedom status for 15 years” variable counts the number years a
country has been free, which prevents countries with missing data to be included in this measure.)
5
Haiti and Liberia are excluded from both previous chapters due to missing data. However, because data
on democracy are available for these countries, they are included in this chapter.
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states (with greater than 500,000 total population) from 1800-2009. The Polity coding
scheme records qualities of executive recruitment, constraints on executive authority,
political competition, and changes in the governing authority (Marshall and Jaggers
2010). Freedom House is a nongovernmental organization (NGO) that has published
surveys detailing the state of civil liberties and political rights in 193 countries since
1972. The ratings are determined by a list of 25 questions addressing such issues as the
electoral process, political participation, government functioning, freedom of expression,
freedom of association, rule of law, and personal autonomy (Freedom House 2010).
I also supplement the analysis of democracy levels with data from Worldwide
Governance Indicators (WGI), and the Cingranelli-Richards Human Rights Dataset
(CIRI). WGI aggregates data from a variety of NGOs, public sector organizations,
commercial business information providers, and surveys of households and firms for
213 countries from 1996-2009. This dataset includes indicators for 6 dimensions of
political regimes: voice and accountability, political stability and absence of violence,
government effectiveness, regulatory quality, rule of law, and control of corruption
(Kaufman, Kraay, and Mastruzzi 2010). The CIRI dataset includes coded information on
government respect for 15 internationally recognized human rights for 195 countries
from 1981-2009. Among the topics included are freedom of speech, freedom of
association, electoral self-determination, and women’s rights (Cingranelli and Richards
2010).
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4.6.2 Measures
The measurement of all individual-level variables is replicated from Chapter 3.
The effects of the household and maternal characteristics remain very stable despite
different model specifications at the country level. Because these effects have already
been assessed, the coefficients are not displayed in the results that follow. However, the
full set of individual-level variables is controlled in each model. Given the importance of
economic development as discussed in Chapters 2 and 3, GDP per capita is also
included as a country-level control variable in each model, but not displayed.6 The
patterns of previous chapters remain the same: GDP has a consistent, negative effect on
malnutrition but its effects on diarrhea are less robust.
4.6.2.1 Level of Democracy
Because democracy levels have figured so prominently in extant research, I
explore a wide range of measures in order to provide a comprehensive test of their
effects. First, the Polity score combines scores for democracy (the general openness of
political institutions) and autocracy (the general closedness of political institutions). This
combined score is an interval variable that ranges from -10 (high autocracy) to 10 (high
democracy).7 The 3-Year Lagged Polity Score considers the possibility that the effects of

As in previous chapters, GDP per capita is measured in hundreds of purchasing power parity dollars and
logged to correct for skewness.
7 I considered separate scales for democracy and autocracy; however, convention is to use the combined
scale. In addition, data are missing in the separate scales. (The combined Polity score imputes data so there
are no missings.)
6
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democracy may take several years to fully manifest. Although there is no definitive lag
structure, Lake and Baum (2001) find that a 2-3 year lag is optimal. I also include a
Freedom House score that combines political rights and civil liberties. Freedom House
assigns 2 separate numerical ratings for political rights and civil liberties to each country
on a scale from 1 (highest degree of freedom) to 7 (least amount of freedom). I sum the 2
ratings and reverse the scale so that higher scores correspond with higher freedom.8 This
creates an interval variable that ranges from 2 to 14 (highest degree of freedom).9
The CIRI Electoral Self-Determination variable measures the extent to which
citizens have the right and ability to change laws and officials through a free and fair
electoral process.10 Countries are rated as 0 (no right to self-determination), 1 (legal right
to self-determination but limitations to its practice), or 2 (full right to self-determination
through free and fair elections in law and practice).11 The Empowerment Index is an
additive index of 7 rights indicators: Foreign Movement, Domestic Movement, Freedom
of Speech, Freedom of Assembly and Association, Workers’ Rights, Electoral Self-

In sensitivity analyses, I examine the political rights and civil liberties ratings separately, as well as the
product of the two. Results are consistent with those presented here.
9 In additional analyses, I also create a composite standardized scale of political rights, civil liberties, and the
combined Polity score (alpha = .92), but it does not have a significant effect on any of the child health
outcomes.
10 Among all of the CIRI variables, Electoral Self-Determination most closely captures the definition of
democracy as used in this study. However, in additional analyses, I test the effects of two other CIRI
measures: Freedom of Speech and Freedom of Assembly and Association. I also create a composite CIRI scale of all
3 of these indicators (alpha = .78). Results are mostly consistent, with slight fluctuations. Details are available
upon request.
11 I also considered a binary form of this variable, coded as 1 if Electoral Self-Determination = 2, and 0
otherwise. Results are consisted with those presented here.
8
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Determination, and Freedom of Religion. It ranges from 0 (no government respect for
any of these rights) to 14 (full government respect for all of these rights).
The WGI Voice and Accountability scale measures perceptions about the extent to
which citizens are able to participate in selecting their government, plus freedom of
expression and association and a free media. This variable ranges from -2.5 to 2.5, with
higher scores indicating more government accountability and individual freedom. 12 I
also create a WGI scale using each of the 6 dimensions of political regimes measured in
the WGI dataset (listed above). This is a standardized composite scale (alpha = .86) that
broadly represents the process through which governments are selected and replaced
and the capacity to implement sound policies. Higher values of the scale represent
better, more effective governance.13
4.6.2.2 Binary Measures
Freedom House averages its political rights and civil liberties ratings to create an
overall “freedom status” for each country that includes 3 categories coded as Free (1),
Partly Free (.05), and Not Free (0). I collapse these categories to create a dichotomous
variable where Free is coded as 1 and both Partly Free and Not Free are coded as 0.14 In

I present the results for Voice and Accountability because this particular WGI indicator most closely adheres
to the theoretical basis of the study. But in sensitivity analyses not shown, I also test the effects of each WGI
indicator separately. The main results and conclusions are consistent.
13 The Bollen (2001) index of political democracy would be another alternative, but data are only available
through 1990.
14 I also created a dichotomous variable for Partly Free (versus Free or Not Free) and for Not Free (versus
Partly Free or Free). Results did not change.
12
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addition, a country is Democratic if it scores 1 or above on the Polity scale and 0
otherwise.15
4.6.2.3 Stock of Democracy
I use Polity to create 2 measures of long-term history of democracy and
Freedom House to create a measure of shorter-term history. Using Polity, I measure the
proportion of years a country has been democratic since 1960. “Democratic” in this case is
defined as above. These dichotomous scores are summed and then divided by the
number of years for which data are available since 1960 (including the year of
observation). Other scholars (e.g., Ross 2006; Gerring and Thacker 2002) simply sum the
years a country has been democratic since 1900. I use a proportion both because the year
of observation varies slightly in the sample and because the number of years for which
data are available also varies. Furthermore, I use 1960 because that is the earliest year for
which data are available for many sub-Saharan African countries in the sample that
were newly gaining independence around that time. Years Since2 is the quadratic form of
this variable and is meant to capture any nonlinear effects of democracy over time.
Following McGuire (2002), I also include the average polity score over all years for
which data are available since 1960 (including the year of observation). McGuire (2002)
claims that the average is a more appropriate indicator of stock of democracy over time

The widely-cited ACLP classification, in which all countries are categorized as either democracies or
dictatorships, would be another alternative (Alvarez et al. 1996). Unfortunately, this data source only
provides classifications of political regimes from 1950-1990. A more recent update of this source still only
provides data through 2002 which is not sufficient for the sample used in this study.
15
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because it is sensitive to different degrees of both authoritarianism and democratization.
Because Freedom House covers a more recent time period than Polity, I use it to
measure short-term stock of democracy. This measure is the sum of a country’s freedom
status for 15 years preceding the year of observation.16
4.6.2.4 Stability and Change
Measures of stability and change come from Polity. Stability is measured by the
number of years since a country’s most recent regime change or the end of a transition
period. (This variable is called “Durable” in the Polity dataset.)17 The interaction term
Polity * Stability measures the possibility that democracy could have differential effects at
varying levels of stability.
Change is measured as the Polity score in the year of observation minus the 3year lagged polity score. I also include an interaction term that multiplies the Polity
score by the 3-year change score. However, the interaction terms uses the absolute value
of the change score in order to preserve directionality (Lake and Baum 2001: 607).18
Thus, the interaction effect is actually Polity * |3-Year Change|.

In additional sensitivity analyses, I test 10-year additive scores for several CIRI measures, including
Electoral Self-Determination, Freedom of Speech, Freedom of Assembly and Association, and the
Empowerment Rights Index. Results are largely consistent with those presented here.
17 WGI provides another alternative indicator of political stability that measures perceptions of the
likelihood that the government will be destabilized or overthrown. In analyses not shown, this variable has
no effect on child health.
18Without using the absolute value of the change score, the interaction term would lose directionality. For
example, a country with a Polity score of -4 and a change score of -4 would rate the same as a country with a
Polity score of 4 and a change score of 4.
16
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4.6.2.5 Interactions with Economic Development and Household Wealth
Following Brown (1999), interaction terms use continuous and dichotomous
indicators of democracy.19 The economic development interactions are measured as GDP
* Freedom House (the continuous scale) and GDP * Free (the binary freedom status).
Cross-level interactive effects are similarly measured as the Wealth Index * Freedom House
and the Wealth Index * Free. 20

4.7 Results
First, I examine the descriptive patterns between democracy and child health
through bivariate correlations and scatter plots. Then, I estimate the size and
significance of democracy’s effect on child health in multivariate models. Descriptive
statistics are presented in Table 14, and the correlations between each democracy
indicator and each child health outcome are displayed in Table 15. Table 16 shows
HGLM logit models of democracy on child health, controlling for economic
development at the country level and for maternal and household characteristics at the
individual level. Finally, interaction effects are displayed in Table 17.
According to Table 14, no countries score on the extreme ends of either the Polity
or Freedom House indices. Furthermore, the mean Polity and Freedom House scores of

These effects should be interpreted with caution because of the potential for interaction effects in logistic
regression to be confounded with differences in residual variation across groups (heteroskedasticity).
Relative differences in the residual variation could bias the coefficient estimates, as observed differences
between groups could be driven by this heteroskedasticity with no “true” differences between the groups
(Allison 1999).
20 See Chapter 2 for a more detailed description of the household wealth index.
19
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the sample fall relatively in the middle of the distributions, although the Polity scores
are more variable. Only 15% of the sample is “free” according to the binary Freedom
House indicator, but 62% are “democratic” according to the binary Polity indicator. 21
On average, countries have been democratic for about one-third of the period since 1960,
but again this is quite variable. They have been free for a little less than half (6.15) of the
last 15 years. Regimes have been relatively stable in the short term, as evidenced by the
mean 3-year change in Polity score (1.10). Moreover, countries have not experienced a
regime change for about 10 years on average, although this ranges widely from 0 to 56
years.
Among the 68 correlation coefficients shown in Table 15, only 6 are significant at
the .05 level. Moreover, all of the correlations are surprisingly low. The largest
correlations are between the WGI scale and stunting (r = -.33) and between years free in
the previous 15 and diarrhea (r = -.30). None of the others reach above .30, and a
considerable number are less than .10. Thus, the bivariate relationships alone suggest
that the relationship between democracy and child health is relatively weak in this
sample of developing countries. This is quite contrary to previous literature that
suggests democracy is associated with improved well-being.

This considerably lower than the Freedom House world average. Freedom House’s latest estimates for
2010 report that 45 per cent of the 194 countries in their dataset are “free.” This figure has remained
relatively stable, with slight fluctuations for the last decade. However, this figure also varies widely across
regions: Americas (69%), Asia-Pacific (41%), Central and Eastern Europe (45%), Middle East and North
Africa (6%), Sub-Saharan Africa (19%), and Western Europe (96%). Unfortunately, Polity does not report
comparable world or regional averages (since I created the dichotomous measure used here).
21
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These patterns are demonstrated in Figures 6-9. Each figure shows the
relationship between a country’s Freedom House score and its prevalence of diarrhea,
stunting, wasting, and underweight respectively.22 The same general pattern is evident
in each figure. Fitted lines showing the direction and strength of the relationship are
surprisingly flat, particularly for wasting (Figure 8). A slightly negative slope is
discernible for the other 3 outcomes, but the relationship is weaker than expected. This
reflects the fact that there is considerable variation in child health at all levels of
democracy. For instance, Egypt and Togo both score 5 on the Freedom House scale, but
Egypt’s diarrhea prevalence is only 8.46%, compared to Togo’s diarrhea prevalence of
31.37% (see Figure 6). Similarly, India and Senegal share democracy scores of 11, but
India’s diarrhea prevalence (9.25%) is considerably lower than that of Senegal (22.88%).
Benin follows the expected pattern of high democracy and low diarrhea prevalence,
with a Freedom House score of 12 and diarrhea prevalence of 9.18%. However,
Uzbekistan is far from what we would expect with both the lowest democracy score in
the sample (3) and the lowest diarrhea prevalence in the sample (5.13%).
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All dependent variables are measured at the individual level in the HGLM models. However, I use country averages
in Figures 1-4 for illustration. I calculate the mean of each dependent variable separately for each country using sample
weights provided by DHS, then multiply by 100 to yield a percent.
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Figure 6: Diarrhea Prevalence and Freedom House Score (r = -.08)
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Figure 7: Stunting Prevalence and Freedom House Score (r = -.09)
Stunting exhibits similar variation across levels of the Freedom House scale
(Figure 7). Armenia and Guatemala are both close to the sample average on democracy
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(7). However, Armenia has a stunting prevalence of 12.44% versus 48.34% in Guatemala.
Brazil and Niger both score 10 on the Freedom House scale. But, Brazil’s stunting
prevalence (9.52%) is among the lowest in the sample, whereas Niger’s rate of stunting is
the highest in the sample (50.49%). These patterns (or lack thereof) are replicated in the
scatter plots for wasting (Figure 8) and underweight (Figure 9). Overall, bivariate scatter
plots do not show a clear pattern of high democracy and low diarrhea/malnutrition as
expected.
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Figure 8: Wasting Prevalence and Freedom House Score (r -.11)
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Figure 9: Underweight Prevalence and Freedom House Score (r = -.0006)
The results of HGLM logit models are presented in Table 16. Each cell represents
one model, displaying the odds ratio and t-score for each democracy indicator across the
four child health outcomes. Recall that each model controls for GDP per capita and all of
the individual-level variables as described in Chapter 3, although these coefficients are
not displayed. Several continuous measures, representing levels of democracy, are
shown at the top of Table 16. Two are marginally significant at the .10 level. For every
one unit increase in the Electoral Self-Determination score, the odds of wasting are
expected to decline by a factor of 1.24 (OR = .808). A one unit increase in the
Empowerment Index reduces the odds of wasting by a factor of 1.05 (OR = .951). These
coefficients are only significant at the .10 level and are not robust across any of the other
health outcomes. Furthermore, none of the 28 models testing democracy levels yield
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significant results at the .05 level or less. This does not provide much evidence in
support of H1. Contrary to the findings of much previous literature, then, levels of
democracy do not appear to significantly improve child well-being.
Two binary measures of democracy are presented next, in order to determine
whether the condition of being democratic is more important than the level of
democracy per se. However, neither the condition of being “free” (versus partially free
or not free) nor the condition of being “democratic” (versus autocratic) have significant
effects on diarrhea or malnutrition. The t-scores for these 8 models are fairly low, and
none of the models reach marginal significance. The results of these models do not
support H2.
Regardless of the preceding results, a cumulative history of democracy could
theoretically be more important for influencing health. For this reason, the next several
models in Table 16 consider the fact that democracy could have an incremental effect
over time. Among the 12 models of the stock of democracy on child health, none are
significant at the .05 level. The t-scores for all other models of the stock of democracy are
extremely low and do not approach statistical significance. The quadratic term also does
not reach significance, thus there is no evidence that beneficial effects of a history of
democracy reach a plateau and then diminish over time. Thus, this group of models
does not provide much support for H3.
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Turning to the models of stability and change, regime stability has a marginally
significant effect on diarrhea. For each additional year of regime stability, the odds of
diarrhea decline by a factor of about 1.01 (OR = .993). This provides very limited support
for H4a. However, not only does regime stability fail to reach significance in the
malnutrition models, but the direction of the effects is positive, which contradicts H4a.
Moreover, H5a does not find support as short-term change in democracy fails to reach
significance for any of the health outcomes.
The final two models in Table 16 test the interactions between democracy level
and stability and change. Each of these models is represented by 3 cells: the main effect
of democracy, the main effect of stability (or change), and the interaction effect.
Contrary to the expectation of H4b, the stability interaction effect has a significant
positive effect on the odds of being underweight. This effect is not particularly robust, as
it does not significantly affect any of the other health outcomes. Democracy does not
seem to be more beneficial for child health when the regime has been stably democratic
for a longer period of time.
Limited support is found for H5b, as the change interaction effect significantly
reduces the odds of being underweight. This is suggestive evidence that
democratization improves child health particularly among regimes that have
experienced a recent trend toward democracy. However, the change interaction effect
does not significantly affect any of the other health outcomes.
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Table 17 presents models of the interaction effects between democracy and
economic development and household wealth. These models allow for (1) the possibility
that democracy could have differing effects across levels of economic development or (2)
the possibility that democracy could have a dampening effect on the slope of individuallevel household wealth. Each model is represented by 3 cells: the main effect of
economic development (or wealth), the main effect of democracy, and the interaction
effect. H6 and H7 are both tested using a continuous measure of democracy and a binary
measure. The main effects of economic development and household wealth are the most
robust in Table 17. For each standard deviation increase in GDP per capita, the odds of
diarrhea and stunting are expected to decline by a factor of 1.11 to 1.93 (OR = .466 to
.887). Similarly, a one standard deviation increase in the wealth index reduces the odds
of diarrhea by a factor of 1.16 to 1.59 (OR = .981 to .994). However, the main effects of
democracy are not significant in any of the models of Table 17, regardless of whether
they are measured continuously or dichotomously. The interaction between democracy
and economic development fails to reach significance in all 8 models in which it is
included, providing no support for H6. The cross-level interactive effect of democracy on
household wealth is marginally significant in 1 out of 8 models. The condition of being
“free” has a positive effect on the slope of wealth in a model predicting the odds of
being underweight, providing very limited support for H7. The effect of household
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wealth may be less consequential for the odds of being underweight in countries that are
“free.”23
Overall, results are not as consistent or robust as previous literature would
predict. In fact, democracy exhibits very little association with child diarrhea and
malnutrition. Bivariate relationships displayed in Table 15 are surprisingly weak. The
majority of correlations between democracy and each child health indicator are between
-.20 and .20. Figures 6-9 show great variation in child health across all levels of
democracy. Although some countries follow the expected pattern of high democracy
and low diarrhea and malnutrition, others have relatively low democracy but also low
diarrhea and malnutrition (e.g., Dominican Republic versus Swaziland in Figures 8 and
9). As a result, the 84 multivariate models presented in Tables 16-17 yield only two
significant democracy coefficients at p<.05 and another 4 that are marginally significant
at p<.10. Electoral Self-Determination and the Empowerment Index have marginally
significant negative effects on the odds of wasting. Number of years since a regime
transition has a marginally significant negative effect on diarrhea. The interaction terms
for change and stability reduce the odds of being underweight (p<.05), although the
direction of the effect is not as expected for the stability interaction term. Finally, the

In additional analyses not shown but available upon request, I replicate Table 4 using the continuous and
binary Polity indicators. Neither of the interactions with GDP reaches significance in any of the 8 models.
One out of 8 cross-level interactive effects is marginally significant. The effect of the continuous Polity score
on household wealth is negative and marginally significant for stunting only (OR = .9996, p = .092, t-score = 1.715).
23
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binary measure “free” has a marginally significant positive effect on the slope of
household wealth for the odds of being underweight. In other words, household wealth
is less important for predicting the odds of being underweight in “free” countries.
Although this is only suggestive evidence, this is the first study to test the cross-level
interactive effect of country-level democracy on individual-level household wealth. Still,
these democracy effects are neither consistent nor robust. A number of sensitivity
analyses, described in the footnotes, reveal similar patterns. Democracy does not appear
to be a significant predictor of child diarrhea or malnutrition.

4.8 Discussion and Conclusion
The worldwide trend toward rising democratization over the last several
decades has contributed to growing optimism that democracy might literally change the
world by securing peace and deterring aggression, opening markets, promoting
development, upholding human rights, protecting the environment, and improving
health (State Department 2011). Rising democratization brought with it expectations
that competitive elections would make governments more attentive and responsive to
the welfare of their people, creating better services and better health (Nelson 2007).
Scholarly attention to the topic has grown in tandem, as researchers and policymakers
alike seek to understand the consequences of this rising trend. As a result, a rather
considerable body of literature in Sociology and Political Science claims that democracy
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has significant, direct effects on multiple measures of well-being, particularly life
expectancy and infant and child mortality.
It is perhaps quite surprising, then, that this study does not find such effects on
child diarrhea and malnutrition in a sample of 52 developing countries. The bivariate
correlations between democracy and all 4 measures of child health are surprisingly
weak. The multivariate models do not yield consistent or robust democracy effects. This
could be due, in part, to the concentration on developing countries only. Much of the
research on the democracy-health link uses analytic samples of both developed and
developing countries combined. Yet, the positive association between democracy and
economic development is well-established (Przeworski et al. 2000). Consequently,
developed countries that are also highly democratic could be biasing the democracy
coefficient and driving the regression line. Even controlling for level of economic
development would not eliminate that bias, since the two are conflated. Regression lines
are sensitive to influential observations that, when removed, can change the line
considerably (Moore and McCabe 2006). Thus, the removal of highly developed, highly
democratic countries from the sample could have a substantial effect on the slope of the
regression line. Of course, some studies have found democracy effects on health in
samples of developing countries as previously described. However, more recent studies
do not find a robust direct effect (e.g., Shandra et al. 2004, 2005). Thus, there is less
evidence for the democracy-health link in developing countries.
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The findings of this study could also differ from previous research because of the
concentration on child diarrhea and malnutrition, rather than the more commonly
studied infant and child mortality. Diarrhea, stunting, wasting, and being underweight
are just several of the proximate causes of mortality. Although they are large proximate
causes that account for a large share of infant and child mortality, there are still many
other causes. It is possible that other proximate causes could be more responsive to
democracy than those studied here. Democracy works, in theory, because people press
the government for health services and policies that they want and need. It is possible
that diarrhea and malnutrition are perceived as commonplace, so they are overlooked in
favor of fighting other health crises that are perceived as more severe, like HIV/AIDS,
tuberculosis, or malaria. Especially in light of the extensive international attention that
has been brought to these three issues by the United Nations and numerous NGOs, it
seems feasible to expect that voters might advocate for such health interventions as
antiretroviral drug treatments for HIV, vaccines for TB, or bed nets. As international
organizations bring such issues to the spotlight, the everyday suffering from diarrhea
and malnutrition may seem more routine and therefore receive less attention. In this
way, other more proximate causes of mortality may be more responsive to the
mechanisms of the democratic process than diarrhea or malnutrition. Thus, the
intervening variables between democracy and mortality deserve more attention in order
to truly understand what drives the democracy-health link. As the first to examine
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diarrhea and one of the few to examine malnutrition, the results of this study point to
the need to incorporate a wider range of health outcomes in studies of democracy, rather
than limit the analysis to the conventional measures of life expectancy or mortality.
On a broader level, the results of this study call into question some of the
theoretical assumptions linking democracy to health. Does democracy really benefit the
masses? Who participates and who benefits? The theory behind the democracy-health
link rests on the supposition that citizens get their needs met by exerting pressure on the
government through the electoral process. However, this assumes that citizens have (1)
an understanding of the issues on which they are voting, (2) information about the
candidates who will best implement desired policies, and (3) political will to participate
in this process. It is possible that parents of sick children in developing countries do not
have the time, information, or will to engage in the electoral process. Democracy is
obviously not an automatic remedy, but must be practiced in order to achieve the
desired effect (Sen 1999b). Furthermore, the preferences of the median voter are the ones
that determine government policy (Ross 2006). 24 If the parents of sick children are
uninformed, unengaged, or don’t exercise their suffrage rights, then their preferences
will be underrepresented in policymaking. If such is the case, the presence of legal

Of course, policy preferences alone do not govern distributional outcomes. According to power resources
theory, cross-national differences in government social policies are determined by working class capacity for
collective action. In other words, distributive outcomes are a product of power, not preferences (Bradley et
al. 2003). Thus, it is also possible that working class parents do not have the collective power necessary to
translate their policy preferences into social policy.
24
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democracy would not have an effect on child health. As Sen points out (1999b): “In a
democracy, people tend to get what they demand, and more crucially, do not typically
get what they do not demand” (156).
In addition, theories about democracy and social spending in particular assume
that democracies will have a redistributional impact that will be beneficial for wellbeing. However, as Nelson (2007) explains, “Increased spending does not automatically
buy higher quality or more equitable social services. Better outcomes also require
reallocating resources and institutional reforms – changes in sector organization,
administration, and incentive systems” (80). It is possible that democracies spend more
money on public services that subsidize middle- and upper-classes who can already
afford to buy public services privately (Ross 2006). In this case, the benefits of
democracy might not trickle down to the children who need them the most.
This is not to say that democracy is not important for well-being. Democracy
improves human rights, equality, and women’s empowerment. These things certainly
provide intangible benefits that are more conducive to living the kind of life that one
values, as Sen suggests (1999b). However, this analysis suggests that the tangible
benefits of democracy might not be so tangible – democracy doesn’t appear to improve
the physical health of young children suffering from acute and chronic illness in
developing countries.
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It should also be noted that non-democratic regimes sometimes produce healthy
populations. Some countries might not allow political freedom, but they promote
economic and social rights that enhance the physical quality of life. At the same time,
some democracies might support political rights, but not guarantee the kind of economic
and social environment that truly improves well-being (Owens 1987; Young 1990).
Although several interaction effects were considered here, future research could
explore this possibility even further. In two more recent studies of the democracy-health
linkage, Shandra and colleagues (2004, 2005) also find no direct effect of democracy on
infant and child mortality in a sample of 59 developing countries. However, they find
that levels of democracy condition the effects of other potentially deleterious
international, economic forces. Although it might not have a direct effect, democracy
improves child health by moderating the harmful effects of multinational corporations
and international lending institutions (Shandra et al. 2004, 2005). Wickrama and
Mulford (1996) similarly find that democracy moderates the adverse effects of
disarticulation on well-being.25 Others find that democracy significantly moderates the
effects of government size (Lee 2005) and development aid (Kosack 2003; Navia and

Disarticulation refers to the uneven technological and production disparity between industrial and
agricultural sectors that results from foreign capital penetration and export dependency. Disarticulation
leads to a more prosperous and powerful industrial elite, at the expense of traditional agriculture and small
businesses. Such inequality has negative consequences for the well-being of the majority of rural people
(Wickrama and Mulford 1996).
25
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Zweifel 2003).26 Such studies are few and far between, given the preponderance of
literature that examines direct effects of democracy. But this growing body of literature
may prove to be a fruitful way to better understand the nuances of the democracy-health
link.

26

Although Boone (1996) claims that the impact of aid is not moderated by type of political regime.
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Table 14: Chapter 4 Descriptive Statistics
Mean

St. Dev.

Child Health
Diarrhea (%)
Stunting (%)
Wasting (%)
Underweight (%)

16.68
30.01
8.24
15.10

5.41
11.38
4.82
9.96

5.13
7.07
1.12
2.39

31.37
50.49
22.13
38.39

Level of Democracy
Polity
Freedom House
Electoral Self-Determination
Empowerment Index
Voice and Accountability
WGI Scale
3-Year Lagged Polity Score

2.33
7.96
1.21
7.65
-0.51
0.00
1.23

5.24
2.46
0.67
2.85
0.52
0.77
5.31

-9.00
3.00
0.00
3.00
-1.52
-1.54
-9.00

9.00
12.00
2.00
13.00
0.53
1.78
9.00

Binary Measures
Free (Binary Freedom House)
Democratic (Binary Polity)

0.15
0.62

0.36
0.49

0.00
0.00

1.00
1.00

0.29

0.30

0.00

1.00

-2.62
6.15
0.17

4.12
4.18
0.28

-9.00
0.00
0.00

8.53
15.00
1.00

10.25

11.61

0.00

56.00

24.98
1.10
5.33

111.88
3.42
20.55

-306.00
-12.00
-72.00

504.00
12.00
80.00

Stock of Democracy
Proportion of Years Democratic
since 1960
Average Polity Score since 1960
Freedom Status for 15 Years
Years Democratic2
Stability and Change
Stability (Years Since Regime
Transition)
Polity * Stability
3-Year Change in Polity
Polity * |3-Year Change|
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Min

Max

Table 15: Correlation of Democracy Measures and Child Health
Diarrhea

Stunting

Wasting

Underweight

Level of Democracy
Polity
Freedom House
Electoral Self-Determination
Empowerment Index
Voice and Accountability
WGI Scale
3-Year Lagged Polity Score

.08
-.08
.19
.06
-.05
-.16
-.07

.04
-.09
.03
-.08
-.11
-.33*
-.01

-.08
-.11
-.08
-.13
-.11
-.19
-.05

Binary Measures
Free (Binary Freedom House)
Democratic (Binary Polity)

-.18
.02

-.06
.12

.12
-.09

.08
.13

-.24

-.16

-.11

-.02

-.22
-.30*
-.28*

-.24
-.20
-.28*

-.13
-.11
-.09

-.05
-.10
-.10

-.27

-.19

-.06

-.11

-.11
.23
.14

.03
.09
.07

.06
-.04
-.09

.18
.03
-.01

Stock of Democracy
Proportion of Years Democratic
since 1960
Average Polity Score since 1960
Freedom Status for 15 Years
Years Democratic2
Stability and Change
Stability (Years Since Regime
Transition)
Polity * Stability
3-Year Change in Polity
Polity * |3-Year Change|
Notes: *p<.05
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.11
-.0006
.08
-.09
-.02
-.27*
.09

Table 16: HGLM Logit Models of Child Health on Democracy

Level of Democracy
Polity
Freedom House
Electoral Self-Determination
Empowerment Index
Voice and Accountability
WGI Scale
3-Year Lagged Polity Score

Binary Measures
Free (Binary Freedom House)
Democratic (Binary Polity)

Stock of Democracy
Proportion of Years
Democratic since 1960
Average Polity Score since
1960
Freedom Status for 15 Years
Years Democratic2

Stability and Change
Stability (Years Since Regime
Transition)
3-Year Change in Polity

Diarrhea

Stunting

Wasting

1.006
(0.398)
0.995
(-0.167)
1.137
(1.385)
1.015
(0.782)
1.018
(0.129)
0.982
(-0.205)
0.995
(-0.341)

0.985
(-1.221)
0.978
(-0.900)
0.943
(-0.571)
0.979
(-1.059)
0.966
(-0.308)
0.953
(-0.629)
0.989
(-0.876)

0.972
(-1.658)
0.955
(-1.340)
0.808+
(-1.740)
0.951+
(-1.880)
0.877
(-0.755)
0.976
(-0.206)
0.983
(-1.053)

0.994
(-0.353)
1.004
(0.126)
1.032
(0.246)
0.976
(-1.011)
1.139
(0.769)
0.982
(-0.145)
1.000
(0.015)

0.841
(-1.214)
1.014
(0.106)

0.978
(-0.109)
0.952
(-0.375)

1.376
(1.454)
0.760
(-1.438)

1.451
(1.438)
0.978
(-0.123)

0.789
(-1.078)
0.984
(-0.918)
0.978
(-1.416)
0.715
(-1.504)

0.892
(-0.333)
0.979
(-0.900)
0.995
(-0.347)
0.749
(-0.675)

0.888
(-0.322)
0.982
(-0.633)
0.991
(-0.412)
1.070
(0.167)

1.184
(0.354)
1.002
(0.055)
1.009
(0.428)
1.099
(0.154)

0.993+
(-1.737)
1.026
(1.655)

1.003
(0.525)
0.992
(-0.713)

1.004
(0.305)
0.976
(-1.307)

1.007
(0.596)
0.984
(-0.556)
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Underweight

Table 16 continued from previous page
Stability Interaction
Polity
1.020
(0.949)
Stability
0.996
(-0.942)
Polity * Stability
0.999
(-1.327)
Change Interaction
Polity
|3-Year Change in Polity|
Polity * |3-Year Change|

1.002
(0.132)
0.998
(-0.090)
1.002
(0.820)

0.972+
(-1.752)
1.001
(0.195)
1.001
(1.435)

0.952*
(-2.325)
1.000
(0.009)
1.001
(1.038)

0.958+
(-1.904)
0.998
(-0.260)
1.002*
(2.446)

0.983
(-1.158)
0.995
(-0.410)
1.001
(0.552)

0.976
(-1.256)
1.018
(1.086)
0.996
(-1.564)

1.002
(0.092)
1.051**
(2.902)
0.993*
(-2.347)

+p<.10 *p<.05 **p<.01
Note: Each cell contains odds ratios and t-scores in parentheses. Each model controls
for maternal and household characteristics at the individual level and GDP per capita
at the country level.
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Table 17: HGLM Logit Models of Child Health on Economic Development and
Household Wealth Interaction Effects
Diarrhea
Stunting
Wasting
Underweight
GDP per capita
0.887*
0.602***
0.641***
0.477***
(-2.355)
(-6.768)
(-5.058)
(-7.300)
Freedom House
0.993
0.982
0.959
1.005
(-0.249)
(-0.801)
(-1.242)
(0.142)
Freedom House * GDP
1.029
0.959
0.951
0.995
(1.277)
(-1.406)
(-1.305)
(-0.114)
GDP per capita
0.878*
0.615***
0.636***
0.466***
(-2.417)
(-5.869)
(-4.502)
(-7.260)
Free (Binary Freedom
0.827
1.001
1.386
1.435
House)
(-1.316)
(0.003)
(1.542)
(1.539)
Free * GDP
1.151
0.820
0.941
1.103
(1.426)
(-0.708)
(-0.214)
(0.250)
Wealth Index
0.997
0.989**
0.992+
0.982***
(-0.686)
(-2.869)
(-1.984)
(-3.910)
Freedom House
0.994
0.977
0.955
1.003
(-0.196)
(-0.956)
(-1.333)
(0.096)
Freedom House * Wealth
0.9997
0.999
0.99998
0.9999
(-0.792)
(-1.464)
(-0.041)
(-0.258)
Wealth Index
0.994***
0.983***
0.992***
0.981***
(-5.191)
(-13.934)
(-7.180)
(-14.375)
Free (Binary Freedom
0.841
0.987
1.387
1.490
House)
(-1.232)
(-0.064)
(1.490)
(1.504)
Free * Wealth
1.000
1.002
1.002
1.004+
(0.169)
(0.973)
(1.242)
(1.957)
+p<.10 *p<.05 **p<.01 ***p<.001
Note: Each cell contains odds ratios and t-scores in parentheses. Each model controls
for all individual-level variables. Household wealth models also control for GDP per
capita at the country level.
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5. Conclusion: Lessons Learned and Avenues for Future
Research
Diarrhea and malnutrition are responsible for the majority of deaths among
children under five in developing countries today. Commenting on the unnecessary
suffering that results from preventable illness, Sen (2005) asks,
How can we come to terms with the extensive presence of such adversity…? Do
we see it simply as a human predicament – an inescapable result of the frailty of
our existence? That would be correct had these sufferings been really
inescapable, but they are far from that. Preventable diseases can certainly be
prevented, curable ailments can certainly be cured…Rather than lamenting the
adversity of nature, we have to look for a better comprehension of the social
causes of horror. (xii)
As Sen points out, diarrhea and malnutrition are not only preventable, but they are
patterned according to social factors that shape the risk and experience of illness. Global
health inequalities, both within and between countries, result from a variety of
socioeconomic factors like poverty and lack of access to education, clean water, and
adequate medical care (Marmot 2005). This dissertation examines such factors, and
more, in an effort to understand global patterns and vast inequalities in health. I assess
the multi-level sources of cross-national variation in child diarrhea and malnutrition. In
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the process, I ask how structural characteristics of countries shape individual health
outcomes.
The results are unequivocal. Child health is better in countries with greater
economic development, school enrollment, sanitation facilities, and health care. Child
health is also likely to be better in countries where women overall have more education,
control over their reproduction, representation in national politics, as well as longer life
expectancy. Wealthier households and better educated mothers further reduce the risk
of illness. These results suggest that macro, structural factors partially determine who
faces increased health risks and who is protected from them.

5.1 Structural Violence as an Orienting Framework
The concept of “structural violence” provides an orienting perspective for the
analyses by contending that a child’s likelihood of experiencing malnutrition or diarrhea
is shaped in party by social and economic forces larger than the individual. The term
refers to social relations that become embodied as individual, physical experience
(Farmer 1996). These relations are structural because they are embedded in large-scale
historical processes of social and economic inequality that combine to constrain agency
(Farmer 2005). They are violent because they prevent human beings from realizing their
full mental and physical potential (Galtung 1969). According to this perspective, no
specific actor is responsible for committing injury or impairment (Lane et al. 2004).
Rather, violence is built into the structure of society and manifests as unequal power and
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resources, and consequently, as unequal life chances (Galtung 1969). Thus, structural
violence is harm that results from inequalities entrenched in social, political, and
economic systems (Mukherjee 2007).
Of course, sociologists have long recognized that individuals are shaped by
social facts, or collective realities that are external to individuals (Durkheim 1951). The
concept of structural violence underscores Mills’ (1959) classic assertion that there are
forces larger than the individual that affect individual biographies. Medical sociologists
more specifically recognize the ways in which social structures mould individuals’ risk
and experience of illness (e.g., House 2002; Link and Phelan 1995). Pointing to the
connections between sociology and structural violence, Galtung (1969) notes that “the
science of social structure, and particularly of stratification, [is] indispensable for the
understanding of structural violence” (175).
What structural violence adds to the sociological description of the relationship
between structure and individual health is the explicit connection to human rights and
an emphasis on cross-national comparison. Farmer contends that illness and disease due
to social and economic inequality are violations of human rights. According to this view,
health disparities are social justice issues:
Although the quandaries of the sick in industrialized countries are important
and should never be dismissed, the failure of ethics to grapple with the tragedy
of the modern era’s destitute sick is nothing short of obscene…Surely it is an
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ethical problem, for example, that in the coming year an estimated six million
people will die of tuberculosis, malaria, and AIDS – three treatable diseases that
reap their grim harvest almost exclusively among populations without access to
modern medical care. These deaths are reflections of structural violence and
should be a central concern for the human rights community. (Farmer 2005: 22)
Farmer (2005) further remarks that continued inattention to remedying health disparities
constitutes human rights abuse.
In addition, Farmer claims that any analysis of structural violence “must, first, be
geographically broad. The world as we know it is becoming increasingly interconnected. A
corollary of this fact is that extreme suffering – especially when on a grand scale…is
seldom divorced from actions of the powerful” (42). A comparative, cross-national
perspective helps elucidate the complex ways in which institutions and power relations
affect within- and between-country variance in health. Yet, much of American medical
sociology (including applications of fundamental cause) is dominated by a principal
focus on the nature of health disparities within the U.S.
Social scientists often withdraw from the ethical judgments that are overtly
displayed by structural violence scholars like Farmer. Yet, over 26,000 children under
the age of five die every day on average, mostly from preventable causes and mostly in
the developing world. Such statistics are far from unavoidable. The fact that children die
from preventable illness like diarrhea and malnutrition is indeed violence, as well as a
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human rights and social justice issue. For this reason, although I do not explicitly invoke
the concept of structural violence in the empirical chapters of this dissertation, it
provides an overall theoretical framework for the project and informs my scholarship
more generally.

5.2 Summary of Results
Overall, the results of this study demonstrate that macro-level, social contexts
shape the distribution of well-being in society. I decompose the idea of structural
violence into three specific dimensions that are tested empirically in chapters 2-4:
development, gender inequality, and democracy. The results generally suggest that
development and gender equality are particularly advantageous for improved child
health, although democracy is not as beneficial.
Chapter 2 integrates several theoretical frameworks that explore the SES-health
link. Fundamental cause, economic development, and the capability approach have,
until now, been deployed by scholars in separate bodies of literature that are not in
conversation with each other. Yet, in many ways they are parallel theories that
complement each other. Fundamental cause emphasizes individual-level wealth and
education, but has rarely been applied to cross-national contexts. Conversely, the
economic development perspective is typically used to explain cross-national differences
in well-being, but at the neglect of inequality within countries. The capability approach
suggests that clean water, sanitation, health care, and education are more important for
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well-being than individual wealth or country-level GDP per capita. However, this
perspective often overlooks the fact that wealth, GDP, and capabilities work in tandem.
Indeed, the results of this analysis suggest that an integration of the frameworks
best explains within- and between-country heterogeneity in child health. At the
individual-level, household wealth and maternal education are the most robust and
consistent predictors of child diarrhea and malnutrition. In fact, these social factors are
more important than intervening mechanisms like clean water or improved sanitation,
providing evidence for fundamental cause. At the country-level, GDP per capita has
large negative effects on all three malnutrition indicators, which supports the economic
development perspective. However, the standardized effects of improved sanitation and
secondary school enrollment are larger in magnitude than those of GDP for the odds of
being underweight, supporting the capability approach. Furthermore, GDP does not
have robust effects on diarrhea. Indeed, physicians per 1,000 and secondary school
enrollment are more important for reducing the odds of diarrhea than GDP. Each of the
theoretical frameworks adds important explanatory components to the SES-health link.
A synthesis of the perspectives contributes to a fuller understanding of the complexities
of within- and between-country heterogeneity in child health.
Chapter 3 focuses on gender inequality as a multi-level, multi-dimensional
phenomenon that embodies decision-making and control of resources. At the
individual-level, autonomous women are better able to care for their children through
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increased knowledge, mobility, bargaining power, and allocation of household income.
As more individual women gain autonomy, societal norms governing women’s
behavior begin to change. Women gain opportunities to transform social institutions
and invest more public resources in social welfare, benefitting their own and other
women’s children. This results in a dispersion effect of improved women’s autonomy on
child health.
The findings of Chapter 3 show that gender equality is generally advantageous
for child health. At the individual-level, maternal education has large negative effects
on diarrhea and malnutrition, although maternal employment does not have robust
effects. At the macro-level, child health is better in countries with increased women’s
education, political participation, reproductive autonomy, and life expectancy. Notably,
the standardized effects of the gender equality scale are larger than those of GDP per
capita and household wealth. Gender clearly matters for child health. In fact, broad
contexts of gender equality are just as important, if not more so, than GDP and wealth
for enhancing child well-being.
A considerable body of literature finds that democracy consistently reduces
mortality and increases life expectancy, but these findings have largely not been
extended to other health indicators. The final empirical chapter tests the purported
hypothesis that democracy has direct effects on child diarrhea and malnutrition.
Recognizing that democracy can be operationalized in numerous ways, I consider a
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variety of indicators from multiple data sources to provide a comprehensive test of its
effects. These include cross-sectional levels of democracy, dichotomous measures of
democracy, stock of democracy over time, stability and change in democracy, and
interactive effects of democracy with economic development and household wealth.
Bivariate correlations between the democracy indicators and the set of child
health outcomes are surprisingly weak (between -.20 and .20). Descriptive scatter plots
show that there is great variation in child health across all levels of democracy. Some
countries follow the expected pattern of high democracy and low diarrhea and
malnutrition, but others have relatively low democracy and also low diarrhea and
malnutrition. As a result, the 84 multivariate models presented in Chapter 4 yield only
two significant democracy coefficients at the .05 level. Whereas development and gender
inequality exhibit robust relationships with child health, democracy does not appear to
have similar effects.

5.3 Limitations and Contributions
Cross-national data on child diarrhea and malnutrition remain imperfect. The
analyses are constrained to DHS countries with surveys since 1995 to make them
relatively comparable in time and content. This, along with missing data on relevant
independent variables, limits the sample size to approximately 50 countries. With a
sample size of 50, restricted variance in the independent variables could provide less
statistical power to find robust effects. But given the fact that I do still find significant
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effects suggests that those relationships are powerful. The sample size also limits the
number of covariates one can add at level two. However, compared to other studies
using DHS data, the present study provides a large-N analysis of child diarrhea and
malnutrition in developing countries that broadens the scope of comparison. Moreover,
the sample appears to be comparable to the larger population of low and lower-middle
income countries (see Appendix B).
Of course, the cross-sectional nature of the analyses limits the ability to observe
trajectories in child health outcomes. The independent variables could have differing
effects on changes in diarrhea and malnutrition prevalence over time. Although
democracy does not predict diarrhea or malnutrition at one time point, it could
plausibly influence increasing or decreasing rates of these conditions over time.
Furthermore, the analyses estimate prevalence rather than incidence. Differential
mortality due to diarrhea and malnutrition could bias the estimates of prevalence. If
children are developing the conditions at a similar rate, but dying from them at a higher
rate in certain countries, then prevalence will be underestimated. However, this is will
only bias the coefficient estimates if differential mortality due to these conditions is
highly correlated with the independent variables, which is unlikely.
Some of the independent variables are moderately correlated with each other. It
is likely that GDP per capita contributes to increased secondary school enrollment,
improved sanitation, more doctors, and greater gender equality. However, it is also
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plausible that all of these factors bring about healthier children who grow up to be more
productive citizens and contribute to growing GDP per capita. In reality, economic
development, capability development, and gender equality likely work in tandem to
produce healthier children. Although it is beyond the scope of the current methods to do
so, future research could try to parse this out. Still, it is notable that the gender
inequality and capability development variables have significant effects on child health,
even net of GDP and net of variation in household and maternal characteristics.
Despite these limitations, this dissertation contributes to the fields of medical
sociology, demography, and global inequality in several key ways. American medical
sociology has typically neglected developing countries in its prevailing focus on health
disparities within the U.S. This dissertation expands the focus of extant medical
sociology literature and calls for more consideration of the ways in which health
disparities are concentrated in certain areas of the world. Although demographers have
demonstrated more scholarly interest in health in developing countries, they have
typically used the DHS to study one country or region at a time. The present study
contributes to a burgeoning literature in demography that uses multi-level models to
estimate community-level effects on well-being. However, it expands this literature by
using multi-level models to estimate within- and between-country heterogeneity in child
health across a large sample of developing countries.
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The social predictors of infant and child mortality have been well studied among
sociologists. Yet, the influence of macro-level contextual factors on child malnutrition
and diarrhea has been understudied in the social science literature to date, despite the
fact that they remain two of the largest causes of child mortality in developing countries.
These conditions may more specifically approximate the aspects of well-being that child
mortality typically represents (e.g., access to nutrition, clean water, and sanitation). For
this reason, they deserve to be studied in their own right if we want to more fully
understand child well-being in LDCs. As more direct measures of general well-being,
they may help us better identify ways to increase child health, and therefore, survival.
Finally, the dissertation as a whole offers a broad assessment of the macrostructural factors that contribute to better life chances for children in developing
countries. Chapter 2 integrates three theoretical frameworks that have previously been
deployed in separate literatures in order to more broadly capture the complexities of
within- and between-country heterogeneity in child health. Chapter 3 offers a more
comprehensive evaluation of gender inequality by testing multiple indicators that
capture education, employment, political participation, reproductive autonomy, and life
expectancy. Chapter 4 also offers a more comprehensive test of the effects of democracy
by examining an extensive set of indicators from multiple data sources. Thus, this study
more generally advances our understanding of what kinds of structural inequalities
affect individual well-being. Using a multi-level, comparative perspective, I illustrate
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how social forces that are larger than the individual manifest as unequal life chances for
children.

5.4 Future Research
As previously mentioned, Farmer is admittedly vague in his definition of
structural violence. I concentrate on development, gender inequality, and democracy
here because of Farmer’s own emphasis on economics, gender, and politics in various
writings. There are, of course, other macro-level factors that significantly affect crossnational variation in child health that could plausibly be considered as “structural
violence,” including but not limited to debt and globalization. One particular innovation
of this dissertation is that I have built an extensive dataset of both country- and
individual-level variables. I plan to continue using DHS data and multi-level modeling
techniques to examine the possible effects of debt and globalization on various aspects
of women’s and children’s well-being. Extant sociological literature on these topics is
rather dated. Thus, my approach could shed new light on classic debates using
understudied dependent variables, more recent data, and a new methodological
approach.
“Structural adjustment” refers to policies that are imposed on borrowers by
international financial institutions (typically the International Monetary Fund or IMF) in
order to facilitate debt repayment. This is achieved through such measures as currency
devaluation, wage freezes, increased privatization, tariff removals and increased
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exports, and overall government spending reductions (Bradshaw and Huang 1991). The
need to negotiate debt often weakens the ability of governments to distribute resources
and alleviate poverty (Hoffman and Centeno 2003). Structural adjustment programs
and their corresponding domestic austerity measures hamper well-being by eliminating
food subsidies and allocating fewer resources for publicly provided social welfare and
health maintenance programs (Kanji, Kanji, and Manji 1991; Peabody 1996). For this
reason, debt and structural adjustment directly or indirectly have been linked to a range
of health-related outcomes, such as mortality, immunization, health care, and nutrition
(e.g., Bradshaw et al. 1993). The debt crisis took a heavy toll on low-income countries in
the 1980s and continued into the 1990s. But since the mid-1990s, many countries have
achieved steady economic growth and no longer return to the IMF for debt
restructuring. As the debt crisis is resolved, IMF structural adjustment programs are
being replaced by country-led poverty reduction and development strategies (Radelet
2010). Thus, whether current structural adjustment programs or a legacy of involvement
with the IMF continue to affect well-being is an empirical question.
Another plausible avenue for research concerns the effects of globalization, i.e.
integration with the global economy through trade and foreign investment. Research in
the dependency/world-systems tradition suggests that unequal exchange relationships
between core and non-core nations result in underdevelopment in developing countries.
Many scholars conclude that economic linkages with developed countries through trade
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and foreign investment have harmful influences on mortality and the physical quality of
life in developing countries (e.g., Stokes and Anderson 1990; Wimberley 1990). Shandra
and colleagues (2004, 2005) more recently demonstrate that multinational corporate
penetration increases infant and child mortality in developing countries. However,
much of the literature in this tradition is quite dated, ranging from the 1980s to the early
1990s (e.g., Dixon 1984; London and Williams 1988, 1990; Stokes and Anderson 1990;
Wimberley 1990; Wimberley and Bello 1992; Bradshaw et al. 1993; Firebaugh and Beck
1994). Thus, the question of whether integration with the global economy continues to
affect well-being in developing countries today remains an empirical one.
In addition to revisiting these classic concerns, I would also like to pursue several
research questions that are more directly tied to this dissertation. Given the discrepancy
between previous literature and the results of Chapter 4, the democracy-health link
deserves further scrutiny. Previous literature finds significant democracy effects on
mortality and life expectancy, but I do not find similar effects on child diarrhea and
malnutrition. What about other health outcomes? More specifically, the DHS includes
measures of malaria, respiratory infection, and anemia, as well as number of
immunizations received. Because democracy is conceptualized as a proxy for
investment in social services and health care, it may be a better predictor of
immunization status. Moreover, the other dissertation chapters could also be expanded
to examine alternative health outcomes, both for children and their mothers. Such an
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agenda would contribute to building theory about how different health measures
represent dimensions of inequality and are influenced by various dimensions of
structural violence.
Future research could also explore the possible interaction effects of democracy
further. Shandra and colleagues (2004, 2005) find no direct effect of democracy on infant
and child mortality in a sample of 59 developing countries. However, they find that
levels of democracy condition the effects of other potentially deleterious international,
economic forces. Although it might not have a direct effect, democracy improves child
health by moderating the harmful effects of multinational corporations and international
lending institutions (Shandra et al. 2004, 2005). Wickrama and Mulford (1996) similarly
find that democracy moderates the adverse effects of disarticulation on well-being.
Others find significant interaction effects between democracy and government size (Lee
2005) or development aid (Kosack 2003; Navia and Zweifel 2003). Given the
preponderance of literature that examines direct effects of democracy, studies of its
interaction effects are rare. But this growing body of literature demonstrates that the
benefits of democracy may only manifest in combination with other contingencies. An
analysis of interaction effects may prove to be a more fruitful way to better understand
the nuances of the democracy-health link.
Finally, in an effort to synthesize the themes of all three empirical chapters
presented here, future research could explore the connections between gender
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inequality, economic development, and democracy. Feminist perspectives on economic
development point out that women are often excluded from the development process or
that unequal power relations between men and women prevent women from reaping
the same benefits as men. Thus, growing economies do not benefit everyone equally
(Bose and Acosta-Belen 1995; Parpart et al. 2000). Feminist perspectives on
democratization similarly point out that democracy does not guarantee gender equality.
Women’s mobilization and participation are contingent on historical and institutional
factors and power relations that shape the gendered outcomes of democratic transitions
(Viterna and Fallon 2008). This leads to a number of research questions, including: How
do increasing GDP per capita, capability development, and democratization influence
women’s health? Does gender inequality have varying effects across different levels of
development or democracy on women’s and children’s health? Conversely, do the
effects of economic development or democracy differ across varying levels of gender
inequality?
Overall, this dissertation contributes to a broader research agenda that utilizes a
comparative, cross-national perspective to examine the impact of social structural forces
on health and poverty, with an emphasis on women and children. Health is a productive
site for studying inequality as it is one of the most fundamental indicators of life chances
and is integrally related to many other aspects of disadvantage. Thus, my research is
motivated by several key questions: What explains global patterns and vast inequalities
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in health and well-being? How do macro structures shape individual life chances? How
do contexts of gender inequality manifest as unequal power and resources, and
consequently, as unequal life chances for women and their children? Drawing on
theories of comparative institutions, feminism, democracy, and development, I use
cross-national and multi-level research designs to illustrate the ways in which political,
institutional, economic, and policy contexts influence the lives of women and children.
While recognizing the role of individual characteristics, my work underscores the
importance of social structures for shaping the distribution of well-being across
societies.
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Appendix A
Weighted Average of Dependent Variables by Country (%)
Survey
Country
Year
Stunting
Wasting
Armenia
2005
16.99
12.44
Azerbaijan
2006
10.84
25.29
Bangladesh
2007
10.38
36.65
Benin
2006
9.18
39.94
Bolivia
2003
22.67
26.84
Brazil
1996
13.62
9.52
Burkina Faso
2003
21.31
38.58
Cambodia
2005
19.34
36.14
Cameroon
2004
17.09
31.44
Central African Republic
1995
23.24
32.61
Chad
2004
27.18
40.26
Colombia
2005
14.75
11.30
Comoros
1996
23.53
32.15
Cote d'Ivoire
1999
22.26
26.66
Democratic Republic of
the Congo
2007
15.97
41.92
Dominican Republic
2007
15.07
7.07
Egypt
2008
8.46
26.83
Ethiopia
2005
18.92
46.51
Gabon
2000
16.80
20.42
Ghana
2003
15.50
28.27
Guatemala
1995
21.18
48.34
Guinea
2005
16.22
34.59
Haiti
2006
23.90
22.76
Honduras
2005
16.81
24.32
India
2006
9.25
42.65
Jordan
2007
18.56
14.85
Kazakhstan
1999
11.35
11.42
Kenya
2003
16.71
29.62
Kyrgyz Republic
1997
18.05
22.65
Lesotho
2004
15.50
38.18
Liberia
2007
21.59
33.95
Madagascar
2004
9.84
45.90
Malawi
2004
23.12
46.75
Mali
2006
13.92
33.24
Moldova
2005
7.22
7.83
Morocco
2004
11.96
19.14
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Underweight
8.61
6.44
15.67
8.04
2.02
3.10
22.13
7.50
6.19
9.24
16.52
1.67
10.75
6.61
10.29
2.28
8.65
12.42
4.45
8.83
4.09
11.55
10.49
1.66
19.32
7.15
2.46
6.66
3.17
5.65
8.73
15.16
7.07
16.31
6.31
10.37

Diarrhea
2.89
6.84
35.87
16.41
4.35
3.55
30.97
24.73
13.04
18.91
29.80
3.54
18.46
14.71
21.93
2.39
5.16
30.29
7.07
14.45
18.26
19.40
15.33
6.85
38.39
4.73
2.96
13.55
5.42
14.21
15.57
31.53
15.00
24.42
2.72
7.62

Appendix A continued from previous page
Mozambique
2003
14.49
Namibia
2007
14.51
Nepal
2006
12.17
Nicaragua
2001
13.07
Niger
2006
20.54
Nigeria
2003
19.35
Peru
2000
15.56
Republic of the Congo
2005
14.27
Rwanda
2005
14.29
Senegal
2005
22.88
Swaziland
2007
15.19
Tanzania
2004
13.27
Togo
1998
31.37
Uganda
2006
26.80
Uzbekistan
1996
5.13
Zambia
2007
16.19

40.01
23.58
42.38
20.82
50.49
38.90
25.54
25.46
44.89
15.39
22.82
35.77
23.36
30.24
33.76
39.91
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5.70
7.34
11.19
2.34
12.76
12.17
1.12
8.08
4.61
8.75
3.39
3.51
14.50
6.38
13.68
5.62

17.74
14.46
33.80
6.21
35.64
23.74
3.92
9.44
15.41
11.10
3.83
13.07
18.54
13.18
11.85
11.80

Appendix B
Comparison of average sample characteristics to other aggregate groups of developing countries
Study Sample
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GDP per capita (dollars)
Female secondary school
enrollment (%)
Female employment rate
(%)
Women in national
parliament (%)
Contraceptive prevalence
(%)
Female life expectancy
(years)

Low
income
997.59

Lower
middle
income
2986.07

Middle
income
4233.83

Low &
middle
income
3694.20

35.20

54.20

61.29

56.40

21.00

44.53

82.11

57.58

59.71

48.07

46.67

48.60

39.70

52.07

64.70

11.83

13.54

12.38

13.76

13.70

6.00

11.63

14.60

27.86

36.62

63.59

64.35

59.83

17.40

38.90

57.10

55.77

58.34

68.06

69.31

67.47

52.07

60.69

71.00

Least
developed
960.08

25th
percentile
990.49

Mean
2670.53

75th
percentile
3664.41

Notes: Values for the first 5 columns are averages of each aggregate group in 2003 (the average survey year of the study sample). According
to the United Nations Statistics Division, there is no established convention for determining the designation of “developed” and “developing”
countries. Generally, Japan, Canada, the US, Australia, New Zealand, and Western Europe are considered “developed” (United Nations
2010). Thus, there is considerable variation in the countries that are termed “developing.” Least developed is a United Nations classification
that refers to the most disadvantaged economies of the world. The World Bank classifies countries in income groups based on gross national
income per capita. Low income = $995 or less, lower middle income = $996-$3,945, middle income = $996-$12,195. Although there is great
variation in the study sample, on average, it is fairly comparable to low and lower middle income countries.

Appendix C
Chapter 2 Correlation Matrix of Country-Level Development Variables (N=47)
1
2
3
4
5
(1) GDP per capita (ln)
1.00
(2) Improved water source
.69
1.00
(3) Improved sanitation facilities
.57
.65
1.00
(4) Physicians per 1,000 (ln)
.70
.71
.80
1.00
(5) Secondary school enrollment
.70
.70
.80
.90
1.00
(6) Capability development scale
.73
.85
.90
.94
.94

6

1.00
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Appendix D
Logistic Regression Models of Child Health on Individual-Level Access to Improved Water Sources and Sanitation
Facilities (N=47)
Diarrhea
Stunting
Wasting
Underweight
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Model 1
Model 2
Piped Water
0.890
0.580***
0.658***
Well Water
1.066
0.972
1.203
0.558***
Flush Toilet
0.712***
0.367***
0.565**
Pit Latrine
1.023
0.718***
*** p<0.001, ** p<0.01, * p<0.05
Notes: Odds ratios displayed only. Standard errors are adjusted for country clusters.

0.466***
1.010
0.317***
0.476***
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Appendix E
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Chapter 3 Correlation Matrix of Country-Level Gender Inequality Variables (N=50)
1
2
3
4
5
6
7
8
9
10
(1) Diarrhea
1.00
(2) Stunting
.12 1.00
(3) Wasting
.06
.47 1.00
(4) Underweight
.13
.78
.79 1.00
(5) GDP per capita
-.26 -.70 -.48 -.64 1.00
(logged)
(6) Female school
-.44 -.68 -.46 -.66
.73 1.00
enrollment
(7) Female to male
-.45 -.44 -.51 -.48
.55
.71 1.00
enrollment
(8) Female
.19
.38
.09
.28 -.52 -.51 -.34 1.00
employment rate
(9) Female to male
.02
.17 -.01
.07 -.33 -.27 -.16
.87
1.00
emp. rate
(10) Women in
-.08
.04 -.20 -.05 -.13 -.16
.09
.44
.47 1.00
parliament
(11) Women in
-.07 -.19
.01 -.02
.16
.04
.22 -.15
-.01
.24
democ. parliament
(12)Total fertility
.51
.66
.35
.51 -.67 -.84 -.68
.41
.15
.12
rate
(13) Contraceptive
-.48 -.63 -.49 -.58
.69
.89
.78 -.47
-.29 -.10
prevalence
(14) Female life
-.34 -.59 -.24 -.41
.61
.74
.46 -.50
-.45 -.27
expectancy
(15) Female to male -.12 -.47 -.24 -.39
.31
.46
.14 -.09
-.04 -.13
life expectancy

11

12

13

14

15

1.00
-.07

1.00

.02

-.86

1.00

-.08

-.73

.72

1.00

-.17

-.47

.36

.61

1.00

References
Abadia-Barrero, Cesar Ernesto and Arachu Castro. 2006. “Experiences of Stigma and
Access to HAART in Children and Adolescents Living with HIV/AIDS in Brazil.”
Social Science & Medicine 62: 1219-1228.
Abbasi-Shavazi, Mohammad Jalal, S. Philip Morgan, Meimanat Hossein-Chavoshi, and
Peter McDonald. 2009. “Family Change and Continuity in Iran: Birth Control Use
Before First Pregnancy” Journal of Marriage and Family 71: 1309-1324.
Abu-Ghaida, Dina and Stephan Klasen. 2004. "The Costs of Missing the Millennium
Development Goal on Gender Equity." World Development 32:1075-1107.
Adler, Nancy E., Thomas Boyce, Margaret A. Chesney, Sheldon Cohen, Susan Folkman,
Robert L. Kahn, and S. Leonard Syme. 1994. "Socioeconomic Status and Health:
The Challenge of the Gradient." The American Psychologist 49:15-24.
Alderson, Arthur S., and Francois Nielsen. 1999. "Inequality, Development, and
Dependence: A Reconsideration." American Sociological Review 64:606-631.
Allison, Paul. 1999. “Comparing Logit and Probit Coefficients Across Groups.”
Sociological Methods and Research 28: 186-208.
Alvarez, Mike, Jose Antonio Cheibub, Fernando Limongi, and Adam Przeworski. 1996.
“Classifying Political Regimes.” Studies in Comparative International Development
31: 3-36.
Anand, Paul, Graham Hunter, Ian Carter, Keith Dowding, Francesco Guala, and Martin
Van Hees. 2009. “The Development of Capability Indicators.” Journal of Human
Development and Capabilities 10: 125-152.
Andes, Nancy. 1989. “Socioeconomic, Medical Care, and Public Health Contexts
Affecting Infant Mortality: A Study of Community-Level Differentials in Peru.”
Journal of Health and Social Behavior 30: 386-397.
Balk, Deborah. 1994. "Individual and Community Aspects of Women's Status and
Fertility in Rural Bangladesh." Population Studies 48:21-45.
Beckfield, Jason. 2004. “Does Income Inequality Harm Health? New Cross-National
Evidence.” Journal of Health and Social Behavior 45:231-48.
199

Beer, Caroline. 2009. “Democracy and Gender Equality.” Studies in Comparative
International Development 44: 212-227.
Beer, Linda, and Terry Boswell. 2002. "The Resilience of Dependency Effects in
Explaining Income Inequality in the Global Economy: A Cross-National
Analysis, 1975-1995." Journal of World-Systems Research VIII: 30-59.
Bereman, Peter and Laura Rose. 1996. “The Role of Private Providers in Maternal and
Child Health and Family Planning Services in Developing Countries.” Health and
Policy Planning 11: 142-155.
Bhattacharya, Prabir C. 2006. "Economic Development, Gender Inequality, and
Demographic Outcomes: Evidence from India." Population and Development
Review 32:263-291.
Bianchi, Suzanne M. 2000. "Maternal Employment and Time with Children: Dramatic
Change or Surprising Continuity?" Demography 37:401-414.
Black, Robert E. 1984. “Diarrheal Diseases and Child Morbidity and Mortality.”
Population and Development Review 10: 141-161.
Blackwell, Debra L., Mark D. Hayward, and Eileen Crimmins. 2001. “Does Childhood
Health Affect Chronic Morbidity Later in Life?” Social Science & Medicine 52:
1269-1284.
Blas, Erik and Anand Sivasankara Kurup, eds. 2010. Equity, Social Determinants and
Public Health Programmes. Geneva, Switzerland: WHO.
Bloom, Shelah S., David Wypij, and Monica Das Gupta. 2001. "Dimensions of Women's
Autonomy and the Influence on Maternal Health Care Utilization in a North
Indian City." Demography 38:67-78.
Blumberg, Rae Lesser. 1995. Engendering Wealth and Well-Being. Boulder, CO: Westview.
Boehmer, Ulrike and John B. Williamson. 1996. "The Impact of Women's Status on Infant
Mortality Rate: A Cross-National Analysis." Social Indicators Research 37:333-360.
Bollen, Kenneth A. 1979. "Political Democracy and the Timing of Development."
American Sociological Review 44: 572-87.

200

Bollen, Kenneth A. 1980. “Issues in the Comparative Measurement of Political
Democracy.” American Sociological Review 45: 370-390.
Bollen, Kenneth A. 1983. "World System Position, Dependency, and Democracy: The
Cross-National Evidence." American Sociological Review 48: 468-79.
Bollen, Kenneth A. 1990. “Political Democracy: Conceptual and Measurement Traps.”
Studies in Comparative International Development 25: 6-24.
Bollen, Kenneth A. 1993. “Liberal Democracy: Validity and Method Factors in CrossNational Measures.” American Journal of Political Science 37: 1207-1230.
Bollen, Kenneth A. 2001. Cross-National Indicators of Liberal Democracy, 1950-1990. 2nd
ICPSR Version. Ann Arbor, MI: Inter-University Consortium for Political and
Social Research.
Bollen, Kenneth A., and Robert W. Jackman. 1985. "Political Democracy and the Size
Distribution of Income." American Sociological Review 48: 468-79.
Bollen, Kenneth A., Barbara Entwisle, and Arthur S. Alderson. 1993. "Macrocomparative
Research Methods." Annual Review of Sociology 19:321-351.
Bollen, Kenneth A., Jennifer L. Glanville, and Guy Stecklov. 2001. "Socioeconomic Status
and Class in Studies of Fertility and Health in Developing Countries." Annual
Review of Sociology 27:153-185.
Boone, Peter. 1996. “Politics and the Effectiveness of Foreign Aid.” European Economic
Review 40: 289-329.
Bose, Christine E. and Edna Acosta-Belen, eds. 1995. Women in the Latin American
Development Process. Philadelphia: Temple University Press.
Bourgois, Philippe. 2001. “The Power of Violence in War and Peace: Post-Cold War
Lessons from El Salvador.” Ethnography 2: 5-34.
Boutros-Ghali, Boutros, et al. 2002. The Interaction Between Democracy and Development.
Paris: United Nations Educational, Scientific and Cultural Organization.
Bradley, Karen and Diana Khor. 1993. "Toward an Integration of Theory and Research
on the Status of Women." Gender & Society 7:347-378.
201

Bradley, David, Evelyne Huber, Stephanie Moller, Francois Nielsen, and John D.
Stephens.2003. “Distribution and Redistribution in Postindustrial Democracies."
World Politics 55:193-228.
Bradshaw, York W. and Jie Huang. 1991. “Intensifying Global Dependency: Foreign
Debt, Structural Adjustment, and Third World Underdevelopment.” The
Sociological Quarterly 32: 321–42.
Bradshaw, York W., Rita Noonan, Laura Gash, and Claudia Buchmann Sershen. 1993.
"Borrowing Against the Future: Children and Third World Indebtedness." Social
Forces 71:629-656.
Brady, David, Andrew Fullerton, and Jennifer Moren Cross. Forthcoming. “More than
Just Nickles and Dimes: A Cross-National Analysis of Working Poverty in 18
Affluent Democracies.” Social Problems
Brady, David, Yunus Kaya, and Jason Beckfield. 2007. "Reassessing the Effect of
Economic Growth on Well-being in Less-developed Countries, 1980–2003."
Studies in Comparative International Development 42:1-35.
Brady, David. 2009. Rich Democracies, Poor People: How Politics Explain Poverty. New York:
Oxford University Press.
Bratton, Kathleen K. and Kerry L. Haynie. 1999. "Agenda Setting and Legislative Success
in State Legislatures: The Effects of Gender and Race." Journal of Politics 61:658679.
Brooks, Clem and Jeff Manza. 2006. “Social Policy Responsiveness in Developed
Democracies.” American Sociological Review 71: 474-494.
Brown, David S. 1999. “Reading, Writing, and Regime Type: Democracy’s Impact on
Primary School Enrollment.” Political Research Quarterly 52: 681-707.
Burkhart, Ross E. and Michael S. Lewis-Beck. 1994. “Comparative Democracy: The
Economic Development Thesis.” American Political Science Review 88: 903-910.
Burroway, Rebekah. 2010. “Schools Against AIDS: Secondary School Enrollment and
Cross-National Disparities in AIDS Death Rates.” Social Problems 57:398-420.

202

Buvinic, Mayra and Geeta Rao Gupta. 1997. “Female-Headed Households and FemaleMaintained Families: Are They Worth Targeting to Reduce Poverty in
Developing Countries?” Economic Development and Cultural Change 45(2): 259-280.
Cagney, Kathleen A., Christopher R. Browning, and Ming Wen. 2005. “Racial Disparities
in Self-Rated Health at Older Ages: What Difference Does the Neighborhood
Make?” Journal of Gerontology 60B: S181-S190.
Caldwell, J. C. 1979. "Education as a Factor in Mortality Decline An Examination of
Nigerian Data." Population Studies 33:395-413.
Cameron, Lisa and Jenny Williams. 2009. “Is the Relationship Between Socioeconomic
Status and Health Stronger for Older Children in Developing Countries?”
Demography 46: 303-324.
Carter, Marion W. 2004. "Gender and Community Context: An Analysis of Husbands'
Household Authority in Rural Guatemala." Sociological Forum 19:633-652.
Cartwright, Elizabeth, Diana Schow, Silvia Herrera, Yezenia Lora, Maricela Mendez,
Deborah Mitchell, Elizabeth Pedroza, Leticia Pedroza, Angel Trejo. 2006. “Using
Participatory Research to Build an Effective Type 2 Diabetes Intervention: The
Process of Advocacy Among Female Hispanic Farmworkers and Their Families
in Southeast Idaho.” Women & Health 43: 89-109.
Casterline, John B., Elizabeth C. Cooksey, and Abdel Fattah E. Ismail. 1989. “Household
Income and Child Survival in Egypt.” Demography 26: 15-35.
Castro, Arachu and Paul Farmer. 2005. “Understanding and Addressing AIDS-Related
Stigma: From Anthropological Theory to Clinical Practice in Haiti.” American
Journal of Public Health 95: 53-59.
Cebu Study Team. 1991. "Underlying and Proximate Determinants of Child Health: The
Cebu Longitudinal Health and Nutrition Study." American Journal of Epidemiology
133:185-201.
Chase-Dunn, Christopher, and Peter Grimes. 1995. "World-Systems Analysis." Annual
Review of Sociology 21:387-417.
Chattopadhyay, Raghabendra and Esther Duflo. 2004. "Woman As Policy Makers:
Evidence from a Randomized Policy Experiment in India." Econometrica 72:14091443.
203

Childs, Sarah and Julie Withey. 2004. "Women Representatives Acting for Women: Sex
and the Signing of Early Day Motions in the 1997 British Parliament." Political
Studies 52:552-564.
Cingranelli, David L. and David L. Richards. 2010. The Cingranelli-Richards (CIRI) Human
Rights Dataset. Version 2010.08.15. http://ciri.binghamton.edu/index.asp
(accessed January 15, 2010).
Clark, Paul F., James B. Stewart, and Darlene A. Clark. 2006. “The Globalization of the
Labour Market for Health-Care Professionals.” International Labour Review 145:
37–64.
Cleland, John G. and Jerome K. Van Ginneken. 1988. "Maternal Education and Child
Survival in Developing Countries: The Search for Pathways of Influence." Social
Science & Medicine 27:1357-1368.
Collier, Paul. 2007. The Bottom Billion: Why the Poorest Countries are Failing and What Can
Be Done About It. Oxford: Oxford University Press.
Cooper, Diane, Chelsea Morroni, Phyllis Orner, Jennifer Moodley, Jane Harries, Lee
Cullingworth, Margaret Hoffman. 2004. “Ten Years of Democracy in South
Africa: Documenting Transformation in Reproductive Health Policy and Status.”
Reproductive Health Matters 12: 70-85.
Cooper, Richard A., Thomas E. Getzen, and Prakash Laud. 2003. “Economic Expansion
is a Major Determinant of Physicial Supply and Utilization.” Health Services
Research 38:675-696.
Dahl, Robert A. Polyarchy: Participation and Opposition. New Haven: Yale University
Press.
Dargent-Molina, Patricia, Sherman A. James, David S. Strogatz, and David A. Savitz.
1994. “Association Between Maternal Education and Infant Diarrhea in Different
Household and Community Environments.” Social Science & Medicine 38: 343–50.
DaVanzo, Julie. 1988. “Infant Mortality and Socioeconomic Development: Evidence from
Malaysian Household Data.” Demography 25: 581-595.
DeRose, Laurie F. and Øystein Kravdal. 2007. “Education Reversals and First-Birth
Timing in Sub-Saharan Africa: A Dynamic Multilevel Approach.” Demography 44:
59-77.
204

Desai, Sonalde and Soumya Alva. 1998. "Maternal Education and Child Health: Is There
a Strong Causal Relationship?" Demography 35:71-81.
Dharmalingam, A. and S. Philip Morgan. 1996. "Women's Work, Autonomy, and Birth
Control: Evidence from Two South India Villages." Population Studies 50:187-201.
Dickinson, Katherine L., Heather F. Randell, Randall A. Kramer, and Elizabeth H. Shayo.
2011. “Socio-economic Status and Malaria-Related Outcomes in Mvomero
District, Tanzania.” Global Public Health Jan: 1-16.
Dixon, William J. 1984. “Trade Concentration, Economic Growth, and the Provision of
Basic Human Needs.” Social Science Quarterly 65: 761-774.
Drovandi, Simona and Silvana Salvini. 2004. "Women's Autonomy and Demographic
Behaviour." Population Review 43.
Durkheim, Emile. 1951. Suicide New York: Free Press.
Dyson, Tim and Mick Moore. 1983. "On Kinship Structure, Female Autonomy, and
Demographic Behavior in India." Population and Development Review 9:35-60.
Eiser, Christine and Rachel Morse. 2001. “Can Parents Rate Their Child’s Health-Related
Quality of Life? Results of a Systematic Review.” Quality of Life Research 10: 347357.
Eloundou-Enyegue, Parfait and Anila Rehman. 2009. “Growing Up Global and Equal?
Inequality Trends among World Children, 1980-2005.” Journal of Children and
Poverty 15: 95-118.
Enders, Craig K. and Davood Tofighi. 2007. “Centering Predictor Variables in CrossSectional Multi-Level Models: A New Look at an Old Issue.” Psychological
Methods 12: 121-138.
Farmer, Paul. 1996. “On Suffering and Structural Violence: A View From Below.”
Daedalus 125: 261-284.
Farmer, Paul. 1997. “Social Scientists and the New Tuberculosis.” Social Science &
Medicine 44: 347-358.
Farmer, Paul. 2001. “An Anthropology of Structural Violence.” Current Anthropology 45:
305-325.
205

Farmer, Paul. 2005. Pathologies of Power: Health, Human Rights, and the New War on the
Poor. Berkeley: University of Californial Press.
Finkel, Steven E. 1995. Causal Analysis with Panel Data. Thousand Oaks, CA: Sage
Publications.
Firebaugh, Glenn and Frank D. Beck. 1994. "Does Economic Growth Benefit the Masses?
Growth, Dependence, and Welfare in the Third World." American Sociological
Review 59:631-653.
Folasade, Iyun B. 2000. "Environmental Factors, Situation of Women and Child Mortality
in Southwestern Nigeria." Social Science & Medicine 51:1473-1489.
Fotso, Jean-Christophe. 2006. “Child Health Inequities in Developing Countries:
Differences Across Urban and Rural Areas.” International Journal for Equity in
Health 5:1-10.
Franco, Alvara, Carlos Alvarez-Dardet, Maria Teresa Ruiz. 2004. “Effect of Democracy
on Health: Ecological Study.” British Medical Journal 329: 1421-1423.
Freedom House. 2010. Freedom in the World.
http://www.freedomhouse.org/template.cfm?page=439 (accessed January 15,
2010).
Frey, R. Scott and Ali Al-Roumi. 1999. “Political Democracy and the Physical Quality of
Life: The Cross-National Evidence.” Social Indicators Research 47: 73-97.
Frey, R. Scott and Carolyn Field. 2000. "The Determinants of Infant Mortality in the Less
Developed Countries: A Cross-National Test of Five Theories." Social Indicators
Research 52:215-234.
Frongillo, E.A., M. de Onis, and K.M.P. Hanson. 1997. "Socioeconomic and Demographic
Factors are Associated with Worldwide Patterns of Stunting and Wasting of
Children." Journal of Nutrition 127:2302-2309.
Galtung, Johan. 1969. “Violence, Peace, and Peace Research.” Journal of Peace Research 6:
167-191.
Gasiorowski, Mark J. 2000. “Democracy and Macroeconomic Performance in
Underdeveloped Countries: An Empirical Analysis.” Comparative Political Studies
33: 319-349.
206

Gerring, John and Strom C. Thacker. 2002. “Political Institutions and Human
Development.” Paper presented at the Northeast Universities Development
Consortium Conference, Boston University, September 30, 2001.
Giddens, Anthony. 1979. Central Problems in Social Theory: Action, Structure and
Contradiction in Social Analysis. Berkeley: University of California Press.
Glewwe, Paul. 1999. "Why Does Mother's Schooling Raise Child Health in Developing
Countries? Evidence from Morocco." The Journal of Human Resources 34:124-159.
Goesling, Brian and Glenn Firebaugh. 2004. “The Trend in International Health
Inequality.” Population and Development Review 30: 131-146.
Goetz, Anne Marie and Shireen Hassim, eds. 2003. No Shortcuts to Power: African Women
inPolitics and Policy Making. London: Zed Books.
Goldsmith, Arthur. 1986. “Democracy, Political Stability, and Economic Growth in
Developing Countries.” Comparative Political Studies 18: 517-531.
Grey, Sandra. 2002. "Does Size Matter? Critical Mass and New Zealand's Women MPs."
Parliamentary Affairs 55:19-29.
Grimm, Michael, Kenneth Harttgen, Stephan Klasen, and Mark Misselhorn. 2008. “A
Human Development Index by Income Groups.” World Development 36: 25272546.
Guo, Guang and Hongxin Zhao. 2000. "Multilevel Modeling for Binary Data." Annual
Review of Sociology 26: 441-462.
Hales, Simon, Philippa Howden-Chapman, Clare Salmond, Alistair Woodward, and
Johan Mackenbach. 1999. “National Infant Mortality Rates in Relation to Gross
Domestic Product and Distribution of Income.” The Lancet 1999; 354:2047.
Hanmer, Lucia, Robert Lensink, and Howard White. 2003. "Infant and Child Mortality in
Developing Countries: Analysing the Data for Robust Determinants." Journal of
Development Studies 40:101-118.
Hannum, Emily and Claudia Buchmann. 2003. The Consequences of Global Educational
Expansion: Social Science Perspectives. Cambridge, MA: American Academy of Arts
and Sciences.
207

Hatt, Laurel E. and Hugh R. Waters. 2006. "Determinants of Child Morbidity in Latin
America: A Pooled Analysis of Interactions Between Parental Education and
Economic Status." Social Science & Medicine 62:375-386.
Heaton, Tim B., Renata Forste, John P. Hoffmann, and Dallan Flake. 2005. "CrossNational Variation in Family Influences on Child Health." Social Science &
Medicine 60:97-108.
Heaton, Tim B., Tina J. Huntsman, and Dallan F. Flake. 2005. "The Effects of Status on
Women's Autonomy in Bolivia, Peru, and Nicaragua." Population Research and
Policy Review 24:283-300.
Herrera, Yoshiko M. and Devesh Kapur. 2007. “Improving Data Quality: Actors,
Incentives, and Capabilities.” Political Analysis 15: 365-386.
Hertzman C, Siddiqi A. 2000. “Health and Rapid Economic Change in the Late
Twentieth Century.” Social Science & Medicine 51:809–19.
Heuveline Patrick. 2001. “Demographic Pressure, Economic Development, and Social
Engineering: An Assessment of Fertility Declines in the Second Half of the
Twentieth Century.” Population Research and Policy Review 20: 365–96.
Hill, Kenneth and Dawn M. Upchurch. 1995. "Differences in Child Health: Evidence
from the Demographic and Health Surveys." Population and Development Review
21:127-151.
Hobcraft J.N., J.W. McDonald, and S.O. Rutstein. 1984. “Socioeconomic Factors in Infant
and Child Mortality: A Crossnational Comparison.” Population Studies 38:1 93–
223.
Hoffman, Kelly and Miguel Angel Centeno. 2003. “The Lopsided Continent: Inequality
in Latin America.” Annual Review of Sociology 29:363–90.
Hogan, Dennis P., Betemariam Berhanu, and Assefa Hailemariam. 1999. "Household
Organization, Women's Autonomy, and Contraceptive Behavior in Southern
Ethiopia." Studies in Family Planning 30:302-314.
Hossain, Mian B., James F. Phillips, and Brian Pence. 2007. "The Effect of Women's Stauts
on Infant and Child Mortality in Four Rural Areas of Bangladesh." Journal of
Biosocial Science 39:355-366.
208

House, James S. 2002. “Understanding Social Factors and Inequalities in Health: 20th
Century Progress and 21st Century Prospects.” Journal of Health and Social
Behavior 43: 125- 142.
Huber, Evelyne, Francois Nielsen, Jenny Pribble, and John D. Stephens. 2006. “Politics
and Inequality in Latin America and the Caribbean.” American Sociological Review
71: 943-963.
Inglehart, Ronald, Pippa Norris, and Christian Welzel. 2002. “Gender Equality and
Democracy.” Comparative Sociology 1: 321-345.
Jackman, Robert W. 1973. "On the Relationship of Economic Development to Political
Performance." American Journal of Political Science 17: 611-21.
James, Susan E., Janice Johnson, and Chitra Raghavan. 2004. “’I Couldn’t Go Anywhere’:
Contextualizing Violence and Drug Abuse: A Social Network Study.” Violence
Against Women 10: 991-1014.
James, Susan E., Janice Johnson, Chitra Raghavan, Tessa Lemos, Michele Barakett, and
Diana Woolis. 2003. “The Violent Matrix: A Study of Structural, Interpersonal,
and Intrapersonal Violence Among a Sample of Poor Women.” American Journal
of Community Psychology 31: 129-141.
Jayachandran, Seema and Adriana Lleras-Muney. 2009. “Life Expectancy and Human
Capital Investments: Evidence from Maternal Mortality Declines.” The Quarterly
Journal of Economics 124: 349-397.
Jenkins, J. Craig and Stephen J. Scanlan. 2001. “Food Security in Less Developed
Countries, 1970 to 1990.” American Sociological Review 66: 718-744.
Kanji, Najmi, Nazneen Kanji, and Firoze Manji. 1991. “From Development to Sustained
Crisis: Structural Adjustment, Equity and Health.” Social Science & Medicine 33:
985–93.
Kaufman, Daniel, Aart Kraay, and Massimo Mastruzzi. 2010. Worldwide Governance
Indicators. http://info.worldbank.org/governance/wgi/sc_country.asp (accessed
January 15, 2010).
Kawachi, Ichiro, and Bruce P. Kennedy. 1999. "Income Inequality and Health: Pathways
and Mechanisms." Health Services Research 34:215-227.
209

Kawachi, Ichiro, Bruce P. Kennedy, Kimberly Lochner, and Deborah Prothrow-Smith.
1997. "Social Capital, Income Inequality, and Mortality." American Journal of Public
Health 87:1491-1498.
Kawachi, Ichiro, Bruce P. Kennedy, V. Gupta, and Deborah Prothrow-Smith. 1999.
"Women's Status and the Health of Women and Men: A View From the States."
Social Science & Medicine 48:21-32.
Kelly, Brendan D. 2005. “Structural Violence and Schizophrenia.” Social Science &
Medicine 61: 721-730.
Kelly, Brendan D. 2006. “The Power Gap: Freedom, Power and Mental Illness.” Social
Science & Medicine 63: 2118-2128.
Kirby, James B. and Toshiko Kaneda. 2006. “Access to Health Care: Does Neighborhood
Residential Instability Matter?” Journal of Health and Social Behavior 47: 142-155.
Klasen, Stephan. 1999. "Does Gender Inequality Reduce Growth and Development?
Evidence from Cross-Country Regressions." Policy Research Report on Gender and
Development: Working Paper Series 7.
Knodel, John and Gavin W. Jones. 1996. “Does Promoting Girls’ Schooling Miss the
Mark?” Population and Development Review 22: 683-702.
Koenig, Michael A., Saifuddin Ahmed, Mian Bazle Hossain, and A.B.M. Khorshed Alam
Mozumder. 2003. "Women's Status and Domestic Violence in Rural Bangladesh:
Individual- and Community-Level Effects." Demography 40:269-288.
Kosack, Stephen. 2003. “Effective Aid: How Democracy Allows Development Aid to
Improve the Quality of Life.” World Development 31: 1-22.
Kravdal, Øystein. 2002. “Education and Fertility in Sub-Saharan Africa: Individual and
Community Effects.” Demography 39: 233-250.
Kravdal, Øystein. 2004. "Child Mortality in India: The Community-Level Effect of
Education." Population Studies 58:177-192.
Krieger, Nancy, Jarvis T. Chen, and Pamela D. Waterman. 2010. “Decline in US Breast
Cancer Rates After the Women’s Health Initiative: Socioeconomic and
Racial/Ethnic Differentials.” American Journal of Public Health 100: S132-S139.
210

Krook, Mona Lena. 2006. “Reforming Representation: The Diffusion of Candidate
Gender Quotas Worldwide.” Politics & Gender 2:303-327.
Lake, David A. and Matthew A. Baum. 2001. “The Invisible Hand of Democracy:
Political Control and the Provision of Public Services.” Comparative Political
Studies 34: 587-621.
Lane, Sandra D., Robert A. Rubinstein, Robert H. Keefe, Noah Webster, Donald A.
Cibula, Alan Rosenthal, and Jesse Dowdell. 2004. “Structural Violence and Racial
Disparity in HIV Transmission.” Journal of Health Care for the Poor and Underserved
15: 319-335.Kelly, Brendan D. 2005. “Structural Violence and Schizophrenia.”
Social Science & Medicine 61: 721-730.
Larrea, Carlos and Ichiro Kawachi. 2005. "Does Economic Inequality Affect Child
Malnutrition? The Case of Ecuador." Social Science & Medicine 60:165-178.
Latkin, Carl A. and Aaron D. Curry. 2003. “Stressful Neighborhoods and Depression: A
Prospective Study of the Impact of Neighborhood Disorder.” Journal of Health and
Social Behavior 44: 34-44.
Lavy, V., J. Strauss, D. Thomas, and P. de Vreyer. 1996. “Quality of Health Care,
Survival and Health Outcomes in Ghana.” Journal of Health Economics 15:333–57.
Lee, Cheol-Sung, Francois Nielsen, and Arthur S. Alderson. 2007. "Income Inequality,
Global Economy and the State." Social Forces 86:77-111.
Lee, Cheol-Sung. 2005. “Income Inequality, Democracy, and Public Sector Size.”
American Sociological Review 70: 158-181.
LeGrand, Thomas K. and James F. Phillips. 1996. "The Effect of Fertility Reductions on
Infant and Child Mortality: Evidence from Matlab in Rural Bangladesh."
Population Studies 50:51-68.
Lena, H. and B. London. 1993. “The Political and Economic Determinants of Health
Outcomes: A Cross-National Analysis.” International Journal of Health Services 23:
585-602.
Link, Bruce G. and Jo C. Phelan. 1995. “Social Conditions as Fundamental Causes of
Disease.” Journal of Health and Social Behavior Extra Issue: 80-94.

211

Link, Bruce G. and Jo C. Phelan. 2002. “McKeown and the Idea that Social Conditions
are Fundamental Causes of Disease.” American Journal of Public Health 95: 730732.
Lipset, Seymour Martin. 1981. Political Man: The Social Basis of Politics. Rev. ed. Baltimore,
MD: Johns Hopkins University Press.
Lloyd, Cynthia B. and Sonalde Desai. 1992. "Children's Living Arrangements in
Developing Countries." Population Research and Policy Review 11: 1573-7829.
Lobao, Linda M. and Lawrence A. Brown. 1998. “Development Context,Regional
Differences Among Young Women, and Fertility: The Ecuadorean Amazon.”
Social Forces 76: 819–49.
London, Bruce and Kirk Williams. 1988. “Multinational Corporate Penetration, Protest,
and Basic Needs Provision in Non-Core Nations: A Cross-National Analysis.”
Social Forces 66: 747-773.
London, Bruce and Kirk Williams. 1990. “National Politics, International Dependency,
and Basic Needs Provision.” Social Forces 69: 565-584.
Lu, Yao and Donald J. Treiman. 2008. “The Effect of Sibship Size on Educational
Attainment in China: Period Variations.” American Sociological Review 73: 813-834.
Lynch, John, and George Kaplan. 1997. "Understanding How Inequality in the
Distribution of Income Affects Health." Journal of Health Psychology 2:297-314.
Lynch, John, George Davey Smith, Maryanne Hillemeier, Mary Shaw, Trivellore
Raghunathan, and George Kaplan. 2001. "Income Inequality, the Psychosocial
Environment, and Health: Comparisons of Wealthy Nations." Lancet 358:194-200.
Macassa, Gloria, Gebrenegus Ghilagaber, Eva Bernhardt, Finn Diderichsen, and Bo
Burström. 2003. "Inequalities in Child Mortality in Mozambique: Differentials by
Parental Socio-Economic Position." Social Science & Medicine 57:2255-2264.
MacIntyre, Sally. 1997. "The Black Report and Beyond: What Are the Issues?" Social
Science & Medicine 44:723.
Macro. 2009. "Demographic and Health Surveys." ICF Macro.
http://www.measuredhs.com/.
212

Malhotra, Anju and Mark Mather. 1997. "Do Schooling and Work Empower Women in
Developing Countries? Gender and Domestic Decisions in Sri Lanka." Sociological
Forum 12:599-630.
Marmot, Michael. 2005. “Social Determinants of Health Inequalities.” Lancet 365: 10991104.
Marshall, Monty G. and Keith Jaggers. 2010. Polity IV Project: Political Regime
Characteristics and Transitions, 1800-2009. Version p4v2008.
http://www.systemicpeace.org/polity/polity4.htm (accessed January 15, 2010).
Martorell, Reynaldo. 1999. “The Nature of Child Malnutrition and Its Long-Term
Implications.” Food and Nutrition Bulletin 20(3): 288-292.
McGuire, James W. 2002. “Democracy, Social Provisioning, and Under-5 Mortality: A
Cross-National Analysis.” Paper presented at the annual meeting of the
American Political Science Association, Boston, MA, September 1, 2002.
Mcguire, James W. 2006. “Democracy, Basic Service Utilization, and Under-5 Mortality:
A Cross-National Study of Developing States.” World Development 34: 405-425.
McLanahan, Sara and Christine Percheski. 2008. "Family Structure and the Reproduction
of Inequalities." Annual Review of Sociology 34.
McLeod, Jane D., James M. Nonnemaker, and Kathleen Thiede Call. 2004. "Income
Inequality, Race, and Child Well-Being: An Aggregate Analysis in the 50 United
States." Journal of Health and Social Behavior 45:249-264.
Mellor, Jennifer M., and Jeffrey Milyo. 2001. "Reexamining the Evidence of an Ecological
Association between Income Inequality and Health." Journal of Health Politics,
Policy, and Law 26:487-522.
Miles-Doan, Rebecca and Karin L. Brewster. 1998. "The Impact of Type of Employment
on Women's Use of Prenatal-Care Services and Family Planning in Urban Cebu,
Philippines." Studies in Family Planning 29:69-77.
Miller, Grant. 2008. "Women's Suffrage, Political Responsiveness, and Child Survival in
American History." The Quarterly Journal of Economics 123:1287-1327.
Mills, C. Wright. 2000. The Sociological Imagination. Oxford: Oxford University Press.
213

Mogford, Liz. 2004. "Structural Determinants of Child Mortality in Sub-Saharan Africa:
A Cross-National Study of Economic and Social Influences from 1970 to 1997."
Social Biology 51:94-120.
Montgomery Mark R., Michele Gragnolati, Kathleen Burke, Edmundo Paredes. 2000.
“Measuring Living Standards with Proxy Variables.” Demography 37: 155–74.
Montgomery, Mark R. and Paul C. Hewett. 2005. “Urban Poverty and Health in
Developing Countries: Household and Neighborhood Effects.” Demography 42:
397-425.
Moon, Bruce E. 1991. The Political Economy of Basic Needs. Ithaca, NY: Cornell University
Press.
Moon, Bruce E. and William J. Dixon. 1985. “Politics, the State, and Basic Human
Needs.” American Journal of Political Science 29: 661-694.
Moore, David S. and George P. McCabe. 2006. Introduction to the Practice of Statistics.
New York: W.H. Freeman.
Moore, Spencer, Ana C. Teixeira, and Alan Sheill. 2006. “The Health of Nations in a
Global Context: Trade, Global Stratification, and Infant Mortality Rates.” Social
Science & Medicine 63: 165-178.
Morgan, S. Philip and Bhanu B. Niraula. 1995. "Gender Inequality and Fertility in Two
Nepali Villages." Population and Development Review 21:541-561.
Morgan, S. Philip, Sharon Stash, Herbert L. Smith, and Karen Oppenheim Mason. 2002.
“Muslim and Non-Muslim Differences in Female Autonomy and Fertility:
Evidence from Four Asian Countries.” Population and Development Review 28: 515537.
Mosley, W. Henry and Lincoln C. Chen. 1984. “An Analytical Framework for the Study
of Child Survival in Developing Countries.” Population and Development Review
10: 25-45.
Mukherjee, Joia S. 2007. “Structural Violence, Poverty and the AIDS Pandemic.”
Development 50: 115-121.
Muller, Edward N. 1988. “Democracy, Economic Development, and Income Inequality.”
American Sociological Review 53: 50-68.
214

Munck, Gerardo L. and Jay Verkuilen. 2002a. “Conceptualizing and Measuring
Democracy: Evaluating Alternative Indices.” Comparative Political Studies 35: 5-34.
Munck, Gerardo L. and Jay Verkuilen. 2002b. “Generating Better Data: A Response to
Discussants.” Comparative Political Studies 35: 52-57.
Murthi, Mamta, Anne-Catherine Guio, and Jean Dreze. 1995. "Mortality, Fertility, and
Gender Bias in India: A District-Level Analysis." Population and Development
Review 21:745-782.
Nandy, Shailen, Michelle Irving, David Gordon, S.V. Subramanian, and George Davey
Smith. 2005. “Poverty, Child Undernutrition and Morbidity: New Evidence from
India.” Bulletin of the World Health Organization 83:210-216.
Navia, Patricio and Thomas D. Zweifel. 2003. “Democracy, Dictatorship, and Infant
Mortality Revisited.” Journal of Democracy 14: 90-103.
Nelson, Joan M. 2007. “Elections, Democracy, and Social Services.” Studies in Comparative
International Development 41: 79-97.
Nobles, Jenna, Ryan Brown, and Ralph Catalano. 2010. "National Independence,
Women's Political Participation, and Life Expectancy in Norway." Social Science &
Medicine 70:1350-1357.
Nussbaum, Martha C. 1995. “Human Capabilities, Female Human Beings.” In Women,
Culture and Development, edited by M. Nussbaum and J. Glover, 61-104. Oxford:
Clarendon Press.
Nussbaum, Martha C. 2000. Women and Human Development: The Capabilities Approach.
Cambridge: Cambridge University Press.
Nussbaum, Martha C. 2004a. "Women's Education: A Global Challenge." Signs: Journal of
Women in Culture and Society 29:325-355.
Nussbaum, Martha C. 2004b. “Beyond the Social Contract: Capabilities and Global
Justice.” Oxford Development Studies 32: 3-18.
Nussbaum, Martha C. and Amartya Sen, eds. 1993. The Quality of Life. Oxford:
Clarendon Press.

215

Olafsdottir, Sigrun. 2007. “Fundamental Causes of Health Disparities: Stratification, the
Welfare State, and Health in the United States and Iceland.” Journal of Health and
Social Behavior 48: 239-253.
Oropesa, R.S. 1997. "Development and Marital Power in Mexico." Social Forces 75:12911317.
Owens, Edward. 1987. The Future of Freedom in the Developing World: Economic
Development as Political Reform. New York: Pergamon Press.
Parashar, Sangeeta. 2005. "Moving Beyond the Mother-Child Dyad: Women's Education,
Child Immunization, and the Importance of Context in Rural India." Social
Science & Medicine 61:989-1000.
Parashar, Umesh D., Christopher J. Gibson, Joseph S. Bresee, and Roger I. Glass. 2006.
“Rotavirus and Severe Childhood Diarrhea.” Emerging Infectious Diseases 12: 304306.
Parashar, Umesh D., Erik G. Hummelman, Joseph S. Bresee, Mark A. Miller, and Roger I.
Glass. 2003. “Global Illness and Deaths Caused by Rotavirus Disease in
Children.” Emerging Infectious Diseases 9: 565-572.
Parpart, Jane L., M. Patricia Connelly, and V. Eudine Barriteau, eds. 2000. Theoretical
Perspectives on Gender and Development. Ottawa, ON: International Development
Research Centre.
Patel, Mahesh. 1980. “Effects of the Health Service and Environmental Factors on Infant
Mortality: The Case of Sri Lanka.” Journal of Epidemiology and Community Health
34: 76-82.
Paxton, Pamela and Melanie M. Hughes. 2007. Women, Politics, and Power: A Global
Perspective. Thousand Oaks, CA: Pine Forge Press.
Paxton, Pamela, Melanie M. Hughes, and Jennifer L. Green. 2006. "The International
Women's Movement and Women's Political Representation, 1893-2003." American
Sociological Review 71:898-920.
Peabody, John W. 1996. “Economic Reform and Health Sector Policy: Lessons from
Structural Adjustment Programs.” Social Science & Medicine 43: 823–35.

216

Peterson, V. Spike and Anne Sisson Runyan. 2010. Global Gender Issues in the New
Millennium. Coulder, CO: Westview.
Petraitis, P.S., A.E. Dunham, and P.H. Niewiarowski. 1996. “Inferring Multiple
Causality: The Limitations of Path Analysis.” Functional Ecology 10: 421-431.
Phelan, Jo C. and Bruce G. Link. 2005. “Controlling Disease and Creating Disparities: A
Fundamental Cause Perspective.” Journal of Gerontology 60B: 27-33.
Phelan, Jo C., Bruce G. Link, Ana Diez-Roux, Ichiro Kawachi and Bruce Levin. 2004.
“’Fundamental Causes’ of Social Inequalities in Mortality: A Test of the Theory.”
Journal of Health and Social Behavior 45: 265-285.
Phelan, Jo C., Bruce G. Link, and Parisa Tehranifar. 2010. “Social Conditions as
Fundamental Causes of Health Inequalities: Theory, Evidence, and Policy
Implications.” Journal of Health and Social Behavior 51: S28-S40.
Pillai, Vijayan K. and Rashmi Gupta. 2006. “Cross-national Analysis of a Model of
Reproductive Health in Developing Countries.” Social Science Research 35: 210227.
Preston, Samuel H. 1996. "Population Studies of Mortality." Population Studies 50:525-536.
Pritchett, Lant and Lawrence H. Summers. 1996. “Wealthier is Healthier.” The Journal of
Human Resources 31: 841-868.
Przeworski, Adam and Fernando Limongi. 1993. “Political Regimes and Economic
Growth.” Journal of Economic Perspectives 7: 51-69.
Przeworski, Adam, Michael E. Alvarez, Jose A. Cheibub, and Fernando Limongi. 2000.
Democracy and Development: Political Institutions and Well-Being in the World, 19501990. New York: Cambridge University Press.
Radelet, Steven. 2010. Emerging Africa: How 17 Countries are Leading the Way. Washington,
DC: Center for Global Development.
Raudenbush, Stephen W. and Anthony S. Bryk. 2002. Hierarchical Linear Models:
Applications and Data Analysis Methods, 2nd edition. Thousand Oaks, CA: Sage
Publications.

217

Raudenbush, Stephen W., Anthony S. Bryk, Yuk Fai Cheong, and Richard Congdon.
2004. HLM 6: Hierarchical Linear and Nonlinear Modelilng. Lincolnwood, IL:
Scientific Software International
Rawls, John. 1999. The Law of Peoples. Cambridge MA: Harvard University Press.
Renwick, Neil. 2002. “The ‘Nameless Fever’: The HIV/AIDS Pandemic and China’s
Women.” Third World Quarterly 23: 377-393.
Ridgeway, Cecilia L. and Lynn Smith-Lovin. 1999. "The Gender System and Interaction."
Annual Review of Sociology 25:191-216.
Robeyns, Ingrid. 2000. “An Unworkable Idea or a Promising Alternative? Sen’s
Capability Approach Re-Examined.” Center for Economic Studies Discussions Paper
Series 00.30. Katholieke Universiteit Leuven.
http://www.econ.kuleuven.be/ces/discussionpapers/Dps00/DPS0030.pdf
(accessed February 25, 2011).
Robeyns, Ingrid. 2005. “The Capability Approach: A Theoretical Survey.” Journal of
Human Development and Capabilities 6: 93-117.
Roemer, John. 1996. Theories of Distributive Justice. Cambridge MA: Harvard University
Press.
Ross, Catherine E. and John Mirowsky. 2001. “Neighborhood Disadvantage, Disorder,
and Health.” Journal of Health and Social Behavior 42: 258-276.
Ross, Michael. 2006. “Is Democracy Good for the Poor?” American Journal of Political
Science 50: 860-874.
Sachs, Jeffrey D. 2005. The End of Poverty: Economic Possibilities for Our Time. New York:
Penguin Press.
Sahn, D. and H. Alderman. 1997. “On the Determinants of Nutrition in Mozambique:
The Importance of Age-Specific Effects.” World Development 25:577–88.
Saith, Ruhi. 2001. “Capabilities: The Concept and its Operationalisation.” Queen Elizabeth
House Working Paper 66. Oxford University.
http://www3.qeh.ox.ac.uk/RePEc/qeh/qehwps/qehwps66.pdf (accessed February
25, 20100).
218

Sandiford, P., J. Cassel, M. Montenegro, and G. Sanchez. 1995. "The Impact of Women's
Literacy on Child Health and Its Interaction with Access to Health Services."
Population Studies 49:5-17.
Sastry, Narayan. 2004. "Trends in Socioeconomic Inequalities in Mortality in Developing
Countries: The Case of Child Survival in Sao Paulo, Brazil." Demography 41:443464.
Sawyer, R. Keith. 2001. "Emergence in Sociology: Contemporary Philosophy of Mind
and Some Implications for Sociological Theory." American Journal of Sociology 107.
Scheper-Hughes, Nancy. 1993. Death Without Weeping: The Violence of Everyday Life in
Brazil. Berkeley: University of California Press.
Schultz, Amy, David Williams, Barbara Israel, Adam Becker, Edith Parker, Sherman A.
James, and James Jackson. 2000. “Unfair Treatment, Neighborhood Effects, and
Mental Health in the Detroit Metropolitan Area.” Journal of Health and Social
Behavior 41: 314-332.
Schwindt-Bayer, Leslie A. 2006. "Still Supermadres? Gender and the Policy Priorities of
Latin American Legislators." American Journal of Political Science 50:570-585.
Sen Amartya. 1980. “Equality of What?” In The Tanner Lectures on Human Values, Vol. 1.,
ed. S. McMurrin, 197-220. Cambridge: Cambridge University Press.
Sen, Amartya. 1985. Commodities and Capabilities. Amsterdam: Elsevier.
Sen, Amartya. 1992. Inequality Reexamined. Cambridge, MA: Harvard University Press.
Sen, Amartya. 1998. "Mortality as an Indicator of Economic Success and Failure."
Economic Journal 28:1-25.
Sen, Amartya. 1999a. “Democracy as a Universal Value.” Journal of Democracy: 10: 3-17.
Sen, Amartya. 1999b. Development as Freedom. New York: Anchor Books.
Sen, Amartya. 2001. "Population and Gender Equity." Journal of Public Health Policy
22:169-174.

219

Sen, Amarya. 2005. “Foreword.” Pp. xi-xxx in Pathologies of Power: Health, Human Rights,
and the New War on the Poor, by Paul Farmer. Berkeley: University of California
Press.
Sen, Gita and Srilatha Batliwala. 2000. "Empowering Women for Reproductive Rights."
Pp. 15-36 in Women's Empowerment and Demographic Processes: Moving Beyond
Cairo, edited by H. B. Presser and G. Sen. Oxford: Oxford University Press.
Sewell, Jr., William H. 1992. “A Theory of Structure: Duality, Agency, and
Transformation.” American Journal of Sociology 98: 1-29.
Shandra, John M., Jenna Nobles, Bruce London, and John B. Williamson. 2004.
“Democracy, Dependency, and Infant Mortality: A Quantitative, Cross-National
Analysis of Less Developed Countries.” Social Science & Medicine 59: 321-333.
Shandra, John M., Jenna Nobles, Bruce London, and John B. Williamson . 2005.
“Multinational Corporations, Democracy and Child Mortality: A Quantitative,
Cross-National Analysis of Developing Countries.” Social Indicators Research 73:
267-293.
Shannon, Kate, Thomas Kerr, Shari Allinott, Jill Chettiar, Jean Shoveller, Mark W.
Tyndall. 2008. “Social and Structural Violence and Power Relations in Mitigating
HIV Risk of Drug-Using Women in Survival Sex Work.” Social Science & Medicine
66: 911-921.
Shen, Ce and John B. Williamson. 1997. “Child Mortality, Women’s Status, Economic
Dependency, and State Strength: A Cross-National Study of Less Developed
Countries.” Social Forces 76: 667-694.
Shen, Ce and John B. Williamson. 2001. "Accounting for Cross-National Differences in
Infant Mortality Decline (1965-1991) Among Less Developed Countries: Effects of
Women's Status, Economic Dependency, and State Strength." Social Indicators
Research 53:257-288.
Shin, Heeju. 2007. "Child Health in Peru: Importance of Regional Variation and
Community Effects on Children's Height and Weight." Journal of Health and Social
Behavior 48:418-433.
Siegle, Joseph T., Michael M. Weinstein, and Morton H. Halperin. 2004. “Why
Democracies Excel.” Foreign Affairs 83: 57-71.
220

Sirowy, Larry and Alex Inkeles. 1990. “The Effects of Democracy on Economic Growth
and Inequality: A Review.” Studies in Comparative International Development 25:
126-157.
Slottje Daniel J. 1991. “Measuring the Quality of Life across Countries.” Review of
Economics and Statistics 73: 684-693.
Smith, Lisa C. and Lawrence Haddad. 2000. Explaining Child Malnutrition in Developing
Countries: A Cross-Country Analysis. Washington, DC: International Food Policy
Research Institute.
Smith, Lisa C., Usha Ramakrishnan, Aida Ndiaye, Lawrence Haddad, and Reynaldo
Martorell. 2003. The Importance of Women's Status for Child Nutrition in Developing
Countries. Washington, DC: International Food Policy Research Institute.
Sorensen, Georg. 1991. Democracy, Dictatorship and Development. London, England:
Macmillan.
Stokes, Randall G. and Andy B. Anderson. 1990. “Disarticulation and Human Welfare in
Less Developed Countries.” American Sociological Review 55: 63-74.
Stratton, Leeanne, Marie S. O’Neill, Margaret E. Kruk, and Michelle L. Bell. 2008. “The
Persistent Problem of Malaria: Addressing the Fundamental Causes of a Killer.”
Social Science & Medicine 67: 854-862.
Strauss J, Thomas D. 1995. “Human Resources: Empirical Modeling of Household and
Family Decisions.” In Handbook of Development Economics, Vol. 3A., edited by Jere
Behrman and T.N. Srinivasan, 1883–2023. Amsterdam: Elsevier.
Studenmund, A.H. 2001. Using Econometrics: A Practical Guide Boston: Addison Wesley
Longman.
Sugden, Robert. 1993. “Welfare, Resources, and Capabilities: A Review of Inequality
Reexamined by Amartya Sen.” Journal of Economic Literature 31: 1947-1962.
Swers, Michele L. 1998. "Are Women More Likely to Vote for Women's Issue Bills Than
Their Male Colleagues? ." Legislative Studies Quarterly 23:435-448.
Taylor-Robinson, Michelle M. and Roseanna Michelle Heath. 2003. "Do Women
Legislators Have Different Policy Priorities Than Their Male Colleagues? A
Critical Case Test." Women and Politics 24:77-101.
221

Thomas, Duncan, John Strauss, and Maria-Helena Henriques. 1990. "How Does Mother's
Education Affect Child Height." The Journal of Human Resources 26:183-211.
Thomas, Duncan. 1994. "Like Father, Like Son; Like Mother, Like Daughter: Parental
Resources and Child Height." The Journal of Human Resources 29:950-988.
Thomas, Sue. 1991. "The Impact of Women on State Legislative Priorities." The Journal of
Politics 53:958-976.
Tilly, Charles. 2007. Democracy. Cambridge: Cambridge University Press.
Tsai, Ming-Chang. 2006. “Does Political Democracy Enhance Human Development in
Developing Countries? A Cross-National Analysis.” American Journal of
Economics and Sociology 65: 233-268.
Tulasidhar, V.B. 1993. "Maternal Education, Female Labour Force Participation and
Child Mortality: Evidence from the Indian Census." Health Transition Review
3:177-190.
U.S. State Department. 2011. “Democracy.” http://www.state.gov/g/drl/democ/
(accessed March 1, 2011).
UNICEF. 2007. State of the World's Children 2008. New York: United Nations Children's
Fund.
United Nations Children’s Fund (UNICEF). 2007. State of the World’s Children 2008. New
York: United Nations Children’s Fund.
United Nations. 2010. United Nations Statistics Division.
http://unstats.un.org/unsd/default.htm (accessed January 15, 2010).
Upadhyay, Ushma D. and Michelle J. Hindin. 2005. "Do Higher Status and More
Autonomous Women Have Longer Birth intervals? Results from Cebu,
Philippines." Social Science & Medicine 60:2641-2655.
Verma, Suman and Deepali Sharma. 2003. “Cultural Continuity Amid Social Change:
Adolescents’ Use of Free Time in India.” New Directions for Child and Adolescent
Development 99: 37-51.

222

Viterna, Jocelyn and Kathleen M. Fallon. 2008. “Democratization, Women’s Movements,
and Gender-Equitable States: A Framework for Comparison.” American
Sociological Review 73: 668-689.
Wacquant, Loic. 2004. “Comments.” Current Anthropology 45: 322.
Ware, Helen. 1984. "Effects of Maternal Education, Women's Roles, and Child Care on
Child Mortality." Population and Development Review 10:191-214.
Weede, Erich. 1982. "The Effects of Democracy and Socialist Strength on the Size
Distribution of Income." International Journal of Comparative Sociology 23:1-51-65.
Weede, Erich. 1989. “Democracy and Inequality Reconsidered.” American Sociological
Review 54:865–868.
Weede, Erich. 1993. “The Impact of Democracy or Repressiveness on the Quality of Life,
Income Distribution, and Economic Growth Rates.” International Sociology 8: 177195.
Wejnert, Barbara. 2005. “Diffusion, Development, and Democracy, 1800-1999.” American
Sociological Review 70: 53-81.
Wheaton, Blair and Philippa Clarke. 2003. “Space Meets Time: Integrating Temporal and
Contextual Influences on Mental Health in Early Adulthood.” American
Sociological Review: 68: 680-706.
WHO and UNICEF. 2004. Meeting the MDG Drinking Water and Sanitation Target: A MidTerm Assessment of Progress. Geneva, Switzerland: WHO/UNICEF Joint
Monitoring Programme for Water Supply and Sanitation.
WHO. 2008a. World Health Statistics. Geneva, Switzerland: World Health Organization.
WHO. 2008b. Training Course on Child Growth Assessment. Geneva, Switzerland: World
Health Organization.
WHO. 2008c. Closing the Gap in a Generation: Health Equity Through Action on the Social
Determinants of Health. Geneva, Switzerland: WHO Commission on Social
Determinants of Health.
WHO. 2008d. “Access to Improved Drinking-Water Sources and to Improved Sanitation
(Percentage).” WHO Statistical Information System (WHOSIS).
223

http://www.who.int/whosis/indicators/compendium/2008/2wst/en/ (accessed
March 18, 2011).
WHO. 2011. “Children’s Environmental Health > Environmental Risks > Malnutrition.”
World Health Organization.
http://www.who.int/ceh/risks/otherisks/en/index1.html (accessed February 4,
2011).
Wickrama, K. A. S. and Frederick O. Lorenz. 2002. "Women's Status, Fertility Decline,
and Women's Health in Developing Countries: Direct and Indirect Influences of
Social Status on Health." Rural Sociology 67:255-277.
Wickrama, K.A.S. and Charles L. Mulford. 1996. “Political Democracy, Economic
Development, Disarticulation, and Social Well-Being in Developing Countries.”
Sociological Quarterly 37: 375-390.
Wilkinson, Richard G. 1992. "Income Distribution and Life Expectancy." British Medical
Journal 304:165-168.
Wilkinson, Richard G. 1996. Unhealthy Societies: The Afflictions of Inequality. London:
Routledge.
Williams, David R, and Chiquita Collins. 1995. "US Socioeconomic and Racial
Differences in Health: Patterns and Explanations." Annual Review of Sociology
21:349.
Williamson, John B. 1987. “Social Security and Physical Quality of Life in Developing
Nations: A Cross-National Analysis.” Social Indicators Research 55: 75-91.
Willson, Andrea E. 2009. “‘Fundamental Causes’ of Health Disparities: A Comparative
Analysis of Canada and the United States.” International Sociology 24: 93-113.
Wimberley, Dale W. 1990. “Investment Dependence and Alternative Explanations of
Third World Mortality: A Cross-National Study.” American Sociological Review 55:
75-91.
Wimberley, Dale W. and Rosario Bello. 1992. “Effects of Foreign Direct Investment,
Exports, and Economic Growth on Third World Food Consumption.” Social
Forces 70: 895-921.

224

Wolfe, Barbara and Jere Behrman. 1987. "Women's Schooling and Children's Health: Are
the Effects Robust with Adult Sibling Control for the Women's Childhood
Background?"." Journal of Health Economics 6:239-254.
Wolfson, Michael C., George Kaplan, John Lynch, Nancy Ross, and Eric Backlund. 2000.
"Relation between Income Inequality and Mortality: Empirical Demonstration."
Western Journal of Medicine 172:22-24.
World Bank. 2003. “Water, Sanitation & Hygiene.” World Bank.
http://siteresources.worldbank.org/INTPHAAG/Resources/AAGWatSan1103.pdf (accessed February 8, 2011).
World Bank. 2010. World Development Indicators.
http://databank.worldbank.org/ddp/home.do?Step=12&id=4&CNO=2 (accessed
January 15, 2010).
Young, Frank W. 1990. “Do Some Authoritarian Governments Foster Physical Quality of
Life?” Social Indicators Research 22: 367-384.
Young, Frank W. 1994. “The Structural Causes of Infant Mortality Decline in Chile.”
Social Indicators Research 31: 27-46.
Young, Frank W. 2001. "Structural Pluralism and Life Expectancy in Less-Developed
Countries: The Role of Women's Status." Social Indicators Research 55:223-240.
Zweifel, Thomas D. and Patricio Navia. 2000. “Democracy, Dictatorship, and Infant
Mortality.” Journal of Democracy 11: 99-114.

225

Biography
Rebekah Burroway was born in Aurora, IL. She received her B.A. in Sociology
and English from Aurora University (2000), M.A. in International Relations from the
University of Chicago (2002), and M.A. in Sociology from Duke University (2007). Her
current publications include the following: “Schools Against AIDS: Secondary School
Enrollment and Cross-National Disparities in AIDS Death Rates” (solo-authored in
Social Problems); “Factors Associated with Awareness and Utilization of a Community
Mobilization Intervention for Female Sex Workers in Andhra Pradesh, India” (with Kim
Blankenship and Liz Reed in Sexually Transmitted Infections); “Sector, Size, Stability and
Scandal: Explaining the Presence of Women Executives in Fortune 500 Firms” (with
David Brady, Katelin Isaacs, Martha Reeves, and Megan Reynolds in Gender in
Management); and “Targeting, Universalism and Single Mother Poverty: A Multi-Level
Analysis Across 18 Affluent Democracies” (with David Brady forthcoming in
Demography). She was honored to receive the 2010 Vorsanger-Smith Scholar Award,
presented annually by the Duke University Department of Sociology to recognize
overall excellence in the graduate program.

226

