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Life Chances: Infant Mortality, Institutions, and Inequality in the United States 

 

ABSTRACT 

 

The dissertation explores variation in socio-demographic inequalities in infant mortality 

in the U.S. with three empirical chapters. 

The first empirical chapter focuses on inequalities in the likelihood of infant mortality by 

maternal education. Drawing on vital statistics records, I begin by assessing variation in these 

disparities across states. In some states, infants born to mothers with less than twelve years of 

schooling are more than twice as likely to die as infants of mothers with four years of college or 

more. I then examine how variation in the magnitude of these inequalities is associated with key 

medical system institutions. I find that more widespread availability of neonatal intensive care is 

associated with reduced inequality. In contrast, greater supply of primary care is linked to 

slightly larger differences in infant mortality between mothers with low and high education. 

In the second empirical chapter, I explore racial disparities in neonatal mortality by 

stratifying these gaps based on two generating mechanisms: 1) disparities due to differences in 

the distribution of birth weights, and 2) those due to differences in birth weight-specific 

mortality. For each state, I then calculate the relative contribution these mechanisms to 

disparities in neonatal mortality between whites and blacks. Two patterns emerge. In some states, 

racial disparities in neonatal mortality are entirely a product of differences in health at birth. In 
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other states, differential receipt of medical care contributes to disparities in very low birth weight 

mortality between white and black neonates.  

The third empirical chapter evaluates the relationship between local public health 

expenditures and socioeconomic inequalities in infant mortality. Drawing on local government 

expenditure data in a sample of large municipalities, I explore the extent to which health and 

hospital spending are associated with inequalities in county infant mortality rates between 

mothers with low and high levels of educational attainment. For white mothers, I find that 

hospital expenditures are negatively associated with educational inequalities in infant mortality, 

but that other health expenditures are positively associated with inequality. In contrast, local 

public health expenditures are not significant predictors of educational inequalities in infant 

mortality rates for black mothers. 
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CHAPTER ONE 

INTRODUCTION 

 

Sociologists have sought to understand how life chances are distributed within and across 

societies since the time of Max Weber. Income, education, and occupation are classic measures 

of life chances because they represent critical resources that individuals can use to realize their 

ambitions and participate in society (Giddens 1973). However, life chances depend on more than 

just these socioeconomic assets. Good health is also essential to an individual’s ability to enjoy 

social goods, and scholars are increasingly recognizing that health makes a fundamental 

contribution to life chances (e.g. Lutfey and Freese 2005). 

Like income, education, and occupation, good health is not distributed evenly within 

society. Those in more advantaged positions consistently experience better health outcomes than 

those ranking lower (Elo 2009). A rich literature has established that this relationship is observed 

for multiple measures of social positions and persists over time and across populations (Adler 

and Rehkopf 2008; Link and Phelan 1995; Marmot 2005; McDonough 1997; Ross and Wu 

1995). 

For all the focus on the persistence of this relationship, there is also evidence that the 

magnitude of health inequalities varies in different contexts (Mackenbach et al. 2008). This 

variation has important implications. Just as economic inequality stems from the institutions and 

policies put into place by different societies, health inequality may be similarly linked to these 

structures (Olafsdottir 2007). Thus, the variation in the magnitude of health disparities provides 

the opportunity to assess the extent to which social institutions shape inequalities (Beckield and 

Krieger 2009). 
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In this project, I explore variation in social inequalities in infant mortality within the 

United States. Infants from different backgrounds face stark differences in the risk of dying 

before their first birthday depending on social position (Gortmaker 1979; Hummer 1993; 

Hummer et al. 1999; Finch 2003). These disparities serve as a literal representation of the 

unequal allocation of life chances based on factors like socioeconomic position and race. I 

provide evidence that the magnitude of inequalities in infant mortality varies across populations, 

and I highlight a range of social institutions that play a role in explaining this variation. This 

work makes the case for health outcomes as a key component of an individual’s life chances. It 

advances the study of the association between socioeconomic position and health by detailing 

how this relationship varies across populations. Moreover, by connecting differences in health 

inequalities to key institutional predictors, it contributes to discourse on how such structures 

influence patterns of social stratification. 

Life chances 

The concept of life chances can be traced to Max Weber ([1921] 1968) and is commonly 

defined as an individual’s ability to realize her ambitions and share in society’s “goods” 

(Giddens 1973). Income is central to life chances because money allows individuals to purchase 

a wide of range social goods (Dahrendorf 1979). Education contributes to life chances by 

providing the opportunity to acquire knowledge, skills, and credentials (Duncan and Murnane, 

2011). An individual’s occupation is a key determinant of life chances because it influences 

earnings, time allocation, and network connections (Weeden and Grusky 2005). 

Although stratification scholars have focused on income, education, and occupation as 

determinants (and measures) of life chances, good health is also an essential factor. Healthy 

people are more able to pursue their objectives and participate in society.  Moreover, the risk of 
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mortality is a direct representation of life chances. When people die, their potential for acquiring 

social goods becomes non-existent. In this way, health is fundamental to life chances (Conley 

and Springer 2001; Gortmaker 1979; Lutfey and Freese 2005). 

The connection between health and life chances has several important implications for 

stratification research. First, it highlights the importance of studying health status alongside other 

core stratification outcomes. Second, it suggests that in order to understand fully an individual’s 

life chances, scholars must work to untangle the complex association between socioeconomic 

position and health. Finally, this connection suggests that the study of health inequalities is 

necessary to appreciate how life chances are distributed across populations. 

Social inequalities in health 

Research has established that individuals in advantaged social positions are healthier and 

live longer than those in lower positions (Elo 2009). Pioneering work by Kitagawa and Hauser 

(1973) indicated that in 1960, American men and women attending at least four years of college 

lived approximately five years longer than those with an elementary school education or less. 

They also found comparable mortality differentials between individuals from the highest and 

lowest income groups. Recent research continues to show a significant association between 

social position and health. Lantz and colleagues (2010) find that low income individuals had a 

higher risk of death than those with high incomes. Montez and colleagues (2011) examine 

twenty years of mortality data through 2006 and report health-education gradients for white and 

black men and women. Similar results have been reported based on a variety of measures of 

social position (e.g., education, parental education, income, family income, occupation, race) and 

health (e.g., mortality, infant mortality, life expectancy, disease incidence, self-assessed health) 
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(Adler and Rehkopf 2008; Case et al. 2002; Cutler and Lleras-Muney 2010b; Elo 2009; Rehkopf 

et al. 2010; Schnittker 2004; Williams and Collins 1995).  

Faced with the widely observed association between social position and health, scholars 

have sought to understand the factors that explain this phenomenon. This work has helped to 

highlight the multitude of health-promoting resources available to those in advantaged positions. 

For example, income provides access to a number of goods that matter for health such as medical 

care, nutritious foods, housing free of lead and other toxins, and safer workplaces (Rehkopf et al. 

2010). Educational attainment adds to these resources by enabling individuals to qualify for high 

status jobs and earn higher incomes. Education also provides individuals with the cognitive 

ability to make smart health decisions and adhere to more complex treatment regimens (Cutler 

and Lleras-Muney 2010b; Goldman and Smith 2002). There are also pronounced racial 

differences in health status, and scholars have traced these disparities to a number of factors 

including discrimination in health care access and care quality, residential segregation, and 

environmental exposures (Williams and Collins 1995; 2001). 

The abundance of health benefits provided by an advantaged social position has led many 

to embrace the notion of social position as a “fundamental cause of disease” (Link and Phelan 

1995; Lutfey and Freese 2005; Miech et al. 2011; Wildeman 2012). This perspective was 

introduced by Link and Phelan (1995), who argue that socioeconomic position is fundamentally 

linked to health because it provides access to an extensive array of resources such as money, 

information, and social networks, all of which offer health advantages through a variety of 

pathways (as discussed above). As health risks emerge, those with access to such resources have 

more opportunities to protect themselves than those constrained by limited resources. Thus, only 

addressing proximate risks of disease like malnutrition and obesity neglects the broader 
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socioeconomic factors that are behind the distribution of these risks in the first place (Link and 

Phelan 1995). 

Variation in health inequalities across populations 

The focus on social position as a fundamental cause of disease and mortality represents a 

significant sociological contribution to research seeking to explain the persistence of health 

inequalities. However, no less important than the reoccurrence of these disparities is the presence 

of variation in the magnitude of health inequalities across populations. Mackenbach and 

colleagues (2008) evaluate this relationship in 22 European countries and report considerable 

variation in health inequalities across nations. For example, in Norway, the risk of mortality 

between the least and most educated men differs by a factor of two. In Poland, this risk differs by 

a factor of more than four. Beckfield and Olafstodottir (2009) show similar variation when 

comparing the relationship between income and self-rated health in 38 countries from around the 

world. Notable among their results is that the U.S. displays one of the steepest income-health 

gradients of all the countries in their sample. Within the U.S., there is evidence that health 

inequalities vary dramatically across states (Xu 2006) and counties (Singh and Siahphush 2006). 

The presence of substantial differences in the magnitude of health inequalities across 

populations highlights the need to explain the sources of this variation. A key sociological 

contribution to stratification research has been an emphasis on the role of institutions in 

producing social inequality. These institutions represent the policies, regulations, infrastructures, 

and organizations that structure social life. As such, they have the potential to affect the 

distribution of resources. An extensive literature demonstrates that institutions such as labor 

unions, minimum wage regulations, and social insurance programs all affect economic inequality 

(McCall and Percheski 2010; Moller et al. 2009; Morris and Western 1999; Neckerman and 
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Torche 2007). Further, comparative research indicates that variation in such institutional 

structures helps to explain key differences in inequality across nations (Alderson and Nielsen 

2002; Brady 2009; Korpi and Palme 1998). Just as economic inequality can be traced to the 

institutional structures put into place by different societies, health inequality may also be linked 

to such factors (Olafsdottir 2007). This line of inquiry directs attention to the social and political 

institutions that may affect the magnitude of health disparities (Beckfield and Krieger 2009). 

Scholars are only beginning to explore potential linkages between institutional structures 

and variation in health inequalities across populations. One emerging literature attempts to map 

cross-national differences in health inequalities onto major welfare state regime-types, although a 

consensus has not yet been reached on how welfare regime-type affects the association between 

socioeconomic position and health (e.g. Borrell et al. 2009; Eikemo et al. 2008). Others have 

explored variation in health inequalities across U.S. states (Xu 2006), counties (Grembowski et 

al. 2010), and metropolitan areas (Polednak 1991). While these initial efforts have made 

important progress, there is an important need for research on how institutions influence the 

association between social position and health across states, counties, and other jurisdictions. 

Medical systems, social spending, and other key institutions vary dramatically across contexts, 

and this institutional variation may play a key role in explaining cross-state differences in health 

inequalities. 

Infant mortality as a key health measure 

While social inequalities are observed for a wide range of health indicators, I highlight 

infant mortality as the key health outcome of interest. Infant mortality refers to deaths that occur 

after a live birth and before a child reaches one year of age. The U.S. infant mortality rate is 

among the highest of any developed country, and scholars are still seeking to understand the 

6 

 



persistence of this tragic outcome (Walker 2011). Infant mortality has several important 

properties that are conducive to research on health disparities. For one, there are substantial 

differences in rates of infant mortality between mothers from different socio-demographic 

groups (Hummer et al. 1999; Singh and Kogan 2007). For example, infant mortality rates among 

mothers with low educational attainment are approximately twice as high as rates among highly 

educated mothers (Mathews et al. 2004). In addition, infant mortality rates are almost 2.3 times 

as high for black mothers than for white mothers (Mathews and MacDorman 2012). 

Infant mortality is also a useful measure because it serves as a barometer of population 

health that reflects the provision of basic needs and health services (Conley and Springer 2001; 

Cramer 1987; Nersesian 1988; Reidpath and Allotey 2003). Infant mortality is associated with 

critical social factors like political power, segregation, incarceration, and welfare state structures 

(Chung and Muntaner 2006; LaVeist 1992; Matteson et al. 1998; Pampel and Pillai 1986; 

Polednak 1996; Wildeman 2012), and it is sensitive to short-term changes in these factors 

(Borrell et al. 2009; Conley and Springer 2001; Reidpath and Allotey 2003). This is important 

when studying the relationship between health inequalities and social institutions because it 

ensures that the health impact of a policy intervention will not require multiple generations to be 

observed. 

Further, a focus on infant mortality in research on health inequalities helps to simplify the 

complex web of pathways and mechanisms through which socioeconomic position might be 

linked to health. Although much of the research on this association examines how socioeconomic 

position affects health outcomes, there is also evidence that the causal arrow runs in both 

directions and that health status can affect socioeconomic achievement (Kawachi et al. 2010; 

Smith 1999). However, the association between maternal education and infant mortality is 
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especially likely to indicate an effect of socioeconomic position on health because mother’s 

education is recorded at birth. With this approach, reverse causation is only possible in situations 

where the health of a fetus in utero both influences a mother’s educational attainment and leads 

to infant mortality. Even if this causal process does occur in some minority of cases, it will not 

significantly reduce maternal education in these data (at most, several months of schooling 

would be lost). Thus, the association between maternal education and health will primarily 

reflect the pathway from maternal social position to infant health (Gortmaker 1979).   

Perhaps most importantly, the risk of dying in the first year of life is a literal measure of 

an individual’s life chances. The persistence of disparities in the likelihood of infant mortality 

serves as a powerful example of the disparate opportunities facing individuals from different 

levels of socioeconomic advantage and backgrounds. This highlights the importance of infant 

mortality in research on social stratification.  

Project overview 

In this project, I investigate variation in the association between maternal social position 

and infant mortality in the United States. In addition to documenting cross-state variation, the 

project draws on the tools of comparative institutional analysis to explore the institutions that 

help to account for differences in the magnitude of health inequalities between states. This 

project consists of three empirical chapters.  

Chapter 2 focuses on the association between infant mortality and maternal education in 

U.S. states. I begin by assessing the extent to which this relationship varies across states and find 

evidence of substantial differences. In some states, infants born to mothers with less than twelve 

years of schooling are more than twice as likely to die as infants of mothers with four years of 

college or more. Other states see minimal differences in the risk of infant mortality between 
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these groups. Based on evidence that infant mortality is heavily influenced by the facilities and 

personnel that make up state medical systems, I then examine the role of these institutions in 

helping to explain variation in inequality across states. I find that more widespread availability of 

neonatal intensive care is associated with reduced inequalities in infant mortality. In contrast, the 

supply of primary care is linked to slightly larger differences in infant mortality between mothers 

with low and high education. 

In Chapter 3, I explore racial disparities in neonatal mortality by stratifying these gaps 

based on two generating mechanisms: 1) disparities due to differences in the distribution of birth 

weights, and 2) those due to differences in birth weight-specific mortality. I utilize this 

distinction to explore how the social context into which infants are born contributes to gaps in 

neonatal mortality between blacks and whites. I first provide evidence that the magnitude of the 

black-white gap in neonatal mortality varies across 38 states. For each state, I then calculate the 

relative contribution of differences in birth weight distribution versus differences in birth weight-

specific mortality to disparities in neonatal mortality between whites and blacks. After 

controlling for key individual-level characteristics, two general patterns emerge. In some states, 

racial disparities in neonatal mortality are entirely a product of differences in health at birth. In 

other states, differential access to health care contributes to disparities in neonatal mortality 

between whites and blacks. 

Chapter 4 evaluates the relationship between local public health expenditures and 

socioeconomic inequalities in infant mortality. Drawing on data on local government 

expenditures in a sample of large U.S. municipalities, I explore the extent to which health and 

hospital spending are associated with changes in the magnitude of inequalities in county infant 

mortality rates between mothers with low and high levels of educational attainment. I also 
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compare health spending with other forms of local expenditure, and I conduct separate analyses 

for black and white infants in order to account for racial variation in the relationship between 

health expenditure and health inequality. For white mothers, I find that hospital expenditures are 

negatively associated with educational inequalities in infant mortality, but that other health 

expenditures are positively associated with inequality. In contrast, local public health 

expenditures are not significant predictors of educational inequalities in infant mortality rates for 

black mothers. 
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CHAPTER TWO 

INEQUALITY IN INFANT MORTALITY: 
CROSS-STATE VARIATION AND MEDICAL SYSTEM INSTITUTIONS 

 

The likelihood of infant mortality differs dramatically depending on a mother’s social 

position. Across socio-demographic indicators including education, income, and race, infants 

born to mothers from more advantaged backgrounds experience consistently lower rates of 

mortality (Cramer 1987; Gortmaker 1979; Hummer 1993; Hummer et al. 1999; Finch 2003; 

Mathews et al. 2004; Singh and Kogan 2007). These inequalities in infant mortality have 

inspired research on the role that socioeconomic resources play in promoting infant health (e.g., 

Conley and Bennett 2000; 2001; Strully et al. 2010). This work is consistent with a broader 

literature on the SES-health gradient and the role of socioeconomic position as a “fundamental 

cause” of health outcomes (Elo 2009; Link and Phelan 1995).  

Research in this tradition has been extremely influential in efforts to explain the 

persistent association between socioeconomic position and health (Adler and Rehkopf 2008; 

Ross and Wu 1995). However, there is also evidence that the magnitude of this association 

varies substantially across different contexts (Beckfield and Olafsdottir 2009; Mackenbach et al. 

2008). Moreover, emerging research highlights the institutional predictors of such variation 

(Beckfield and Krieger 2009). In the case of the United States, there is evidence of substantial 

cross-state differences in health disparities between socioeconomic groups (Subramanian et al. 

2001; Xu 2006). So far, most of this work has focused on inequalities in adult health outcomes 

(cf. Wildeman 2012). Yet, there is reason to expect that socioeconomic inequalities in infant 

mortality may also vary across states and state institutions. 
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The theory of socioeconomic position as a fundamental cause of disease highlights the 

fact that institutional interventions designed to improve health outcomes often result in greater 

health inequalities (Link and Phelan 1995). When use of these interventions is not universal, 

those with more socioeconomic resources are typically better positioned to take advantage of 

them (Phelan and Link 2005). This principle has important implications for two medical system 

institutions that have been shown to influence infant mortality: neonatal intensive care units 

(NICUs) and primary care physician supply (Gortmaker and Wise 1997; Shi et al. 2004; Starfield 

et al. 2005; Wise 2003).  

In this paper, I examine the relationship between maternal socioeconomic position and 

infant mortality across the 50 U.S. states. Focusing on inequalities in infant mortality between 

mothers with less than 12 years of education and those with 4 years of college or more,1 I first 

assess the extent to which this disparity varies across states and find evidence of substantial 

differences. I then evaluate how state-level differences in the availability of neonatal intensive 

care and primary care are associated with variation in the magnitude of these inequalities. 

 

BACKGROUND 

Maternal education and infant mortality 

Infant mortality refers to deaths that occur after a live birth and before a child reaches one 

year of age. Over the past three decades, rates of infant mortality in the United States fell from 

10.9 deaths per 1,000 live births in 1983 to 6.05 deaths per 1,000 live births in 2011 (National 

Center for Health Statistics 2012; MacDorman et al. 2013). Yet even as mortality rates declined, 

infants born to mothers with less than 12 years of schooling have remained approximately twice 

1 In addition to aligning with the timing of important educational credentials, these categories highlight mothers in 
unambiguously different social positions (Goesling 2007). 
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as likely to die as infants of mothers with 16 years of education or more (Mathews et al. 2004; 

Singh and Kogan 2007; Singh and Yu 1995).  

Research on the association between maternal education and infant health has focused on 

pathways from education to infant mortality. One pathway involves the economic benefits of 

educational attainment (Currie and Moretti 2003). Education enables individuals to qualify for 

high status jobs and earn higher incomes, and such material advantages provide access to a 

number of resources that matter for infant health (Cramer 1995; Finch 2003; Strully et al. 2010). 

For example, resources like proper nutrition, health insurance, prenatal care, and non-toxic 

environments are all linked to infant health and mortality (Abu-Saad and Fraser 2010; Currie et 

al. 2011; Moss and Carver 1998; Vintzileos et al. 2002a;). 

In addition, education may provide mothers with knowledge and cognitive skills that are 

beneficial to infant health. There is evidence of a relationship between education and health-

promoting behaviors such as exercise, responsible alcohol use, and not smoking (Currie and 

Moretti 2003; Cutler and Lleras-Muney 2010a; Ross and Wu 1995; Salihu et al. 2003), and these 

factors are strongly associated with birth outcomes (Chen et al. 2009; Kleinman et al. 1988; 

Passaro et al. 1996; Ventura et al. 2003). Education may also enhance a mother’s ability to 

navigate the health care system and adhere to treatment regimens during her pregnancy 

(Goldman and Smith 2002; Hummer et al. 1999). Overall, research on the pathways through 

which maternal education can influence infant health has helped in explaining disparities in 

infant mortality between mothers with low and high educational attainment. However, we do not 

know if this line of work can account for variation in the magnitude of inequality in infant 

mortality across contexts. 
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Variation in inequalities in infant mortality 

In recent years, scholars have documented substantial differences in the association 

between socioeconomic position and health across contexts. This includes cross-national 

variation (Beckfield and Olafsdottir 2009; Hogue and Hargraves 1993; Mackenbach et al. 2008), 

and within the U.S., variation across counties and states (Singh and Siahphush 2006; Wilkinson 

and Pickett 2008; Xu 2006). Differences in the magnitude of health inequalities across 

populations highlight the need for theories that can help to explain this variation. 

A logical starting point is to examine the individuals who comprise a population. 

Compositional explanations trace population-level variation in the extent to which 

socioeconomic position matters for health outcomes to demographic differences (McLeod et al.  

2004). For example, even after controlling for basic socioeconomic indicators, rates of infant 

mortality among individuals of Mexican origin living in the U.S. are much lower than rates for 

non-Hispanic blacks (Hummer et al. 2007; Hummer et al. 1999; Mathews and MacDorman 

2012).2 Thus, in states where a large proportion of those with low education are of Mexican 

origin, the association between maternal education and infant mortality will likely be smaller in 

magnitude than in states where few Mexican-Americans but many African-Americans are 

represented among those with low education. As this example demonstrates, attempts to 

understand state-level variation in health inequalities must account for compositional differences 

across states. 

Variation in the magnitude of health inequalities is also likely to be a product of 

differences in institutional context across populations. Institutions represent the rules, policies, 

infrastructures, and organizations that are part of any society. An extensive literature highlights 

2 Despite attempts to explain this phenomenon, it largely remains an epidemiologic paradox (Hummer et al. 2007). 
14 

 

                                                



the role of institutions in shaping the distribution of economic resources (e.g. McCall and 

Percheski 2010; Moller, Nielsen, and Alderson 2009; Morris and Western 1999). Just as 

economic inequality can be traced to institutional structures, health inequality may also be linked 

to institutional factors (Olafsdottir 2007). This line of inquiry directs attention to the processes 

and mechanisms through which social institutions affect the magnitude of health inequalities 

(Beckfield and Krieger 2009). 

Fundamental cause theory, institutions, and inequalities 

One of the most influential explanations for the persistent association between 

socioeconomic position and health outcomes is the theory of social conditions as a “fundamental 

cause” of disease (Link and Phelan 1995). This perspective suggests that socioeconomic position 

is fundamentally linked to health because it provides access to an extensive array of health-

promoting resources such as money, information, social support, and network connections 

(Phelan et al. 2004). When faced with health risks, those with these resources have more 

opportunities to protect themselves than those constrained by limited resources (Miech et al. 

2011). Thus, only addressing proximate risks of disease like malnutrition and obesity neglects 

the broader socioeconomic factors that may be behind the distribution of these risk factors in the 

first place (Lutfey and Freese 2005). 

A key implication of fundamental cause theory is that when receipt of a health 

intervention is not universal, it will result in larger health inequalities between socioeconomic 

groups because those with more resources are better positioned to take advantage of it (Phelan 

and Link 2005). For example, highly educated individuals may have more exposure to 

information about medical innovations and treatments and be more able to afford the cost of such 

advances (Glied and Lleras-Muney 2008). Evidence of this mechanism has been documented in 
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a variety of contexts (Chang and Lauderdale 2009; Frisbie et al. 2004; Link et al. 1998; 

Mechanic 2005; Song and Burgard 2011; Victora et al. 2000). This highlights a key pathway 

through which institutional interventions may be able to influence the association between 

socioeconomic position and health. Moreover, a complementary (although less widely 

established) proposition is that institutions that broaden usage of health interventions are 

expected to reduce health inequalities because the advantages granted by socioeconomic 

resources in utilizing such interventions will be diminished (Gortmaker and Wise 1997).   

State institutions and inequalities in infant mortality 

Research has established links between infant mortality and social institutions in U.S. 

states (Bird and Bauman 1995; 1998; Matteson et al. 1998).3 Yet, by and large scholars have not 

explored the role of institutions in helping to explain state-level variation in inequalities in infant 

mortality. Drawing on the literature on the institutional predictors of infant mortality, I explore 

two aspects of state medical systems that are expected to influence the relationship between 

maternal education and infant mortality in U.S. states: neonatal intensive care facilities and 

primary care physician supply. 4 

Neonatal intensive care 

Advances in neonatal intensive care have been a driving force behind reductions in infant 

mortality in recent decades (Wise 2003). Hospital neonatal intensive care units (NICUs) are 

equipped with the technology and personnel to treat newborns whose lives are threatened by 

extreme prematurity, very low birth weight, illnesses, or other delivery complications. There is 

3 A related line of inquiry explores the role of institutions in explaining variation in infant mortality rates at the 
national level (Pampel and Pillai 1986). Conley and Springer (2001) provide evidence of an association between 
welfare state spending and infant mortality in 19 affluent nations. 
 
4 This class of physician includes family and general practitioners, general internists and general pediatricians. 
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extensive evidence that the appropriate level of neonatal care is effective in reducing mortality 

among these high-risk infants (Horbar and Lucey 1995; Paneth et al. 1982; Phibbs et al. 1996; 

Richardson et al. 1998). Although this care is available to all infants born in hospitals with 

NICUs, not all hospitals have these facilities, and there are considerable differences in NICU 

availability between states. In 2000, 76% of very low birth weight infants were delivered in the 

hospitals with the appropriate neonatal care facilities in Georgia compared to just 31% in 

Mississippi (Shanahan et al. 2012).  

Differential availability of neonatal intensive care could influence the association 

between socioeconomic position and infant health (Gortmaker and Wise 1997). Fundamental 

cause theory suggests that high levels of educational attainment will provide mothers with the 

resources and information to increase the likelihood that they give birth in hospitals with the 

facilities necessary for treating high-risk pregnancies, and available evidence supports this notion 

(Howell and Vert 1993; Samuelson et al. 2002). Thus, in states where NICUs are not widely 

available and NICU usage depends in part on educational attainment, inequality in infant 

mortality between education groups is expected to be larger. In contrast, in states where hospitals 

with NICU facilities are widespread, the disadvantage of low maternal education in securing 

neonatal intensive care is likely to be diminished (Gortmaker and Wise 1997; Eberstein et al. 

1990). Based on this theory, I predict that greater availability of neonatal intensive care units will 

be associated with smaller disparities in infant mortality between mothers with less than 12 years 

of education and mothers with 4 years of college or more (H1 in Table 2.1). I evaluate this 

hypothesis with a measure of neonatal intensive care units per 1,000 based on data from the 

American Hospital Association (1997-2004). 
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Table 2.1: Hypothesized relationships between state medical system institutions and inequalities 
in infant mortality 
Hypothesis Predicted relationship Measure  

H1 Greater state NICU availability will be associated 
smaller with inequalities in infant mortality between 
mothers with less than 12 years of education and 
mothers with 4+ years of college 

 

NICUs per 1,000 state 
residents 

H2 Greater state supply of primary care physicians will 
be associated with smaller inequalities in the 
likelihood of infant mortality between mothers with 
less than 12 years of schooling and those with 4+ 
years of college 

 

Primary care physicians 
per 1,000 state residents 
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Primary care physician supply  

Another aspect of state medical systems that has been linked to infant health is the 

availability of primary care. Research on this issue suggests that primary care influences infant 

mortality in several important ways. For one, primary care is linked to improved infant care 

practices. Primary care physicians help mothers identify and treat infections and other illnesses 

common in newborns. They also teach mothers about healthy practices like safe sleeping 

positions and safety at home and in vehicles (Shi et al. 2004). These represent some of the 

principal risk factors for mortality (Starfield 1985) and highlight the potential for primary care to 

benefit infant health. In addition, primary care influences infant mortality through its effect on 

maternal health. Primary care promotes reduced smoking and alcohol use, healthier sexual 

practices, and improved nutrition (Shi et al. 2004), and there are clear links between these 

behaviors and birth weight and infant mortality (Chen et al. 2009; Kleinman et al. 1988; Passaro 

et al. 1996; Ventura et al. 2003). Consistent with these linkages between primary care and infant 

health, differences in the supply of state primary care physicians per capita are associated with 

state-level differences in infant mortality (Shi et al. 1999; 2004). 

In addition to influencing absolute levels of infant mortality, the availability of primary 

care physicians in a state may be associated with inequalities in infant mortality between 

socioeconomic groups. Starfield , Shi, and Macinko (2005) report that primary care provides 

more substantial reductions in infant mortality in states with high social inequality than in states 

with lower inequality (see also Shi et al. 2004). Based on this result, they suggest that the supply 

of primary care physicians in a state can reduce health inequality by increasing the availability of 

key health services (Starfield et al. 2005). However, Starfield , Shi, and Macinko (2005) also 

acknowledge that an increased supply of primary care physicians per capita may not guarantee 
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more universal usage of primary care. Consistent with fundamental cause theory, the supply of 

primary care physicians may actually be linked to greater inequalities in infant mortality if 

mothers with higher education are better positioned to make use of this care due to better health 

coverage and other socioeconomic advantages. To help adjudicate between these predictions, I 

evaluate the hypothesis that disparities in the likelihood of infant mortality between mothers with 

less than 12 years of schooling and those with 4 years of college or more will be smaller in states 

where the supply of primary care physicians is greater  (H2 in Table 2.1). 

 

DATA AND METHODS 

The primary data for this paper are birth and infant death records from the National Vital 

Statistics System (NVSS). The NVSS, run by the National Center for Health Statistics, links 

birth and death certificates for all infants born in the United States (National Center for Health 

Statistics 2001-2006).5 Sample birth and death certificates are displayed in Appendix 2. I utilize 

records from births occurring in 1997-2002.6 The linked data files include information on an 

infant’s birth and death as well as maternal educational attainment. I code infant mortality as a 

dichotomous variable indicating whether an infant died in the first year of life. The measure of 

maternal education includes four categories of educational attainment: less than 12 years of 

schooling, 12 years of schooling, less than 4 years of college, and 4 years of college or more. In 

my analyses, I employ dummy variables for each education category (with less than 12 years of 

schooling serving as the reference category). 

5 In practice, the NVSS is able to successfully link almost 99% of infant deaths to a corresponding birth certificate. 
For example, in 2002, only 292 out of 27,527 infant deaths were unlinked. 
 
6 In 2003, a substantial revision of the birth certificate was introduced. The changes included a new measure of 
maternal education that was deemed incompatible with the previous standard (Mathews and MacDorman 2012). 
States adopted this revision gradually, meaning that 2002 is the last available year that all states utilized the same 
standard measure of maternal education. 
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The linked birth-death records include information on a number of additional infant and 

maternal characteristics. Here, I utilize measures of infant’s sex, plural birth status, maternal age, 

maternal race, maternal birth history, and maternal health conditions in order to control for 

factors relevant to infant mortality risk (Mathews et al. 2004).7  For example, a mother’s age, 

race, and health status have the potential to influence both her educational attainment and birth 

outcomes. Controlling for these potential confounders helps reduce bias in estimates of the 

association between maternal education and infant mortality.8 Moreover, controlling for factors 

like race and maternal age helps account for the role of demographic composition in driving 

state-level variation in the extent to which maternal education matters for infant mortality. 

I combine the six years of linked birth-death records with state-level data on medical 

systems. I measure the availability of neonatal intensive care with a measure of NICUs per 1,000 

state residents (American Hospital Association 1997-2004). I measure primary care supply as 

primary care physicians per 1,000 residents (American Medical Association 1997-2004). In 

addition, I control for state-level characteristics that have the potential to influence educational 

inequalities in infant mortality and state medical systems. State-level control variables include 

the log of population, log of per-capita GDP, Gini coefficient, unemployment rate, poverty rate, 

7 I measure infant’s sex with a dummy variable for male infants. Plural birth is measured with a dummy variable for 
plural infants. Mother’s age is measured with dummy variables for each age group <20, 20-24, 25-29 (reference 
category), 30-34, 35-39, and 40+. Mother’s race is measured with dummy variables for White (reference category), 
Black, Hispanic, and Other race. Birth history is measured with dummy variables for 1st birth, 2nd birth (reference 
category), 3rd birth, 4th birth, and 5th or more births. Maternal health condition is measured with a dummy variable 
indicating the presence of 1 or more health problems reported on birth records (measured conditions include anemia, 
cardiac disease, acute or chronic lung disease, diabetes, hemoglobinopathy, chronic hypertension, and renal disease). 
 
8 There is also evidence that prenatal care may influence infant health (Vintzileos et al. 2002a; cf Fiscella 1995). In 
supplemental analyses, I control for the receipt and timing of prenatal care. The results are robust to the inclusion of 
these measures. Since prenatal care is likely to intervene on the pathway between maternal education and infant 
mortality, I exclude this factor from the analyses shown here. 
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infant mortality rate, and the number of hospitals per 1,000 state residents.9 Descriptive statistics 

for all variables are displayed in Table 2.2. 

Combining individual infant birth-death records with state-level institutional measures 

results in a dataset with 22,967,018 individual records clustered in 50 states over six years. Using 

this hierarchical data, I analyze the association between maternal education and infant mortality 

using logistic regression models with random intercepts for each of the 50 states. These multi-

level models are well-suited for analysis of cross-state institutional differences because they 

account for variation both within and across states. Year fixed effects account for any national-

level time trends. All analyses utilize logistic regression. Results are based on unweighted data, 

but the use of weights that account for unlinked death records does not substantively change the 

results presented here. 

In order to assess whether the association between maternal education and infant 

mortality varies across state medical system institutions, I introduce cross-level interaction terms 

in which the indicator variables for maternal education are allowed to interact with the measures 

of NICU availability and primary care supply. I focus on the interaction between these variables 

and the indicator for 4+ years of college in order to explore inequalities in infant mortality 

between mothers with less than 12 years of schooling and 4 years of college or more. 

After evaluating whether institutional measures are significantly associated with 

educational inequalities in infant mortality, I present graphs showing how the predicted 

probability of infant mortality varies across the observed levels of neonatal intensive care and  

9 Population data comes from the U.S. Census Bureau’s Population Estimates Program (2012). Data on state GDP 
comes from the Bureau of Economic Analysis (2012). Data on state Gini coefficients comes from the CPS Annual 
Social and Economic Supplements (2012). State unemployment data comes from the Bureau of Labor Statistics’ 
Local Area Unemployment Statistics program (2012). State poverty data comes from the Census Bureau’s Small 
Area Income and Poverty Estimates program (2012). Data on state hospitals comes from the American Hospital 
Association (1997-2004). State infant mortality data comes from the CDC’s WONDER online database (2012). 
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Table 2.2. Descriptive statistics for individual and state-level variables, 1997-2002 
(n=22,967,018) 
Variable Mean Standard deviation 
Individual-level variables   
Infant died .007 .081 
Less than 12 years of schooling .218 .413 
12 years of schooling .320 .467 
Less than 4 years college .219 .413 
4+ years of college .243 .429 
Male .512 .500 
Plural birth .031 .173 
Maternal health conditions,  1+ .074 .262 
White .596 .491 
Black .148 .355 
Hispanic .200 .400 
Other race .055 .228 
Maternal age < 20 .118 .323 
Maternal age 20-24 .250 .433 
Maternal age 25-29 .270 .444 
Maternal age 30-34 .230 .421 
Maternal age 35-39 .110 .312 
Maternal age 40+ .023 .145 
1st birth .402 .490 
2nd birth .326 .469 
3rd birth .166 .373 
4th birth .064 .245 
5th birth+ .041 .199 
     
State-level variables     
Population (logged) 16.003 .893 
GDP per capita (logged) 10.433 .134 
Gini coefficient  .456 .024 
Unemployment rate 4.741 1.027 
Poverty rate 12.270 2.703 
Infant mortality rate (per 1,000 live births) 7.016 1.289 
Hospitals per 1,000 .018 .008 
   
State medical system institutions   
NICUs per 1,000 .003 .001 
Primary care physicians per 1,000 .901 .188 
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primary care for mothers with less than 12 years of schooling and those with 4 years of college 

or more. Graphs are generated using the multi-level logistic regression models of infant mortality 

on maternal education detailed above. For each graph, individual-level characteristics are held 

constant as non-Hispanic white, non-plural, second born daughters of mothers age 25-29 with no 

prior health conditions. State-level controls and institutional variables are held constant at their 

mean values from 1997-2002. 

 

RESULTS 

I first investigate potential variation in the association between maternal education and 

infant mortality across U.S. states. I measure this association for each state with separate logistic 

regression models for all 50 states. Each model includes dummy variables for each category of 

maternal education and also controls for race, maternal age, sex, plural birth, maternal birth 

history, and maternal health conditions. The models pool data from 1997-2002 and include year 

fixed-effects to account for time trends. Based on these analyses, I calculate the predicted 

probability of mortality for infants of mothers from two education groups in each state: those 

with less than 12 years of schooling and those with 4 years of college or more. I assess 

inequalities between these groups by calculating the relative risk ratio of these respective 

probabilities.10 When calculating predicted probabilities, I hold the values of control variables 

constant as non-Hispanic white, non-plural, second born daughters of mothers age 25-29 with no 

prior health conditions. Infants with these characteristics are the least likely to experience 

mortality (Mathews et al. 2004). This presents a conservative assessment of infant mortality risk. 

10 I also compare this measure of inequality to a measure based on absolute differences in the probability of infant 
mortality between mothers with low and high education. The correlation between the absolute and relative measures 
of inequality is .89 and the geographic patterning is similar across states. 
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Figure 2.1 maps the relative risk for each state and displays considerable variation in the 

magnitude of inequality across states. In some states (including Alaska, North Dakota, and 

Kentucky), infants born to mothers with less than 12 years of schooling are more than twice as 

likely as those born to mothers with four years or more of college to die. In other states, the risk 

ratios are as low as 1.3 (and as low as 1.13 in Hawaii). This analysis controls for key 

compositional factors including race, suggesting that population demographics do not fully 

account for cross-state variation in the extent to which maternal education is associated with 

infant mortality. 

I then evaluate whether these cross-state differences in inequality in infant mortality are 

statistically significant. I estimate a model that combines observations from all 50 states and 

includes maternal education, socio-demographic controls, state and year dummy variables, and 

state * maternal education interactions (not shown). I assess whether the association between 

maternal education and infant mortality differs significantly across states with a joint F-test of 

the null hypothesis that the state*maternal education interaction coefficients are all equal to each 

other. This hypothesis can be rejected (p < .0001), demonstrating significant cross-state 

differences in the effect of education on infant mortality. In addition, I assess whether the effects 

of maternal education on infant mortality depend on the state with a joint F-test of the null 

hypothesis that the interaction coefficients are all equal to 0. This hypothesis can also be rejected 

(p < .0001), providing evidence of a significant role of state-level factors in the association 

between maternal education and infant mortality.11 

After highlighting significant differences in inequality in infant mortality across states, I 

examine medical system institutions that are predicted to be associated with this variation. Table  

11 Unlike the state-specific models, the effects of the socio-demographic control variables are necessarily assumed to 
be the same across states in this combined model. 
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Figure 2.1: Relative risk of infant mortality by maternal education – less than 4 years of high 
school vs. 4 years of college or more, 1997-2002 (with controls) 

 

 

 

 

 

 

 

 

 

 

 

Risk ratios of infant mortality by education for non-Hispanic white, non-plural, second born daughters 
of mothers age 25-29 with no prior health conditions. Darker shades represent higher ratios 
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2.3 displays the results of this analysis. Model 1 of Table 2.3 presents a baseline analysis of 

maternal education and infant mortality from 1997-2002 that controls for key individual and 

state-level factors. This reveals a clear education-mortality gradient, with each increasing level of 

education reducing the log-odds of infant mortality relative to mothers with less than 12 years of 

schooling. Coefficients for control variables are signed in the expected direction with black, 

male, plural infants of mothers with existing health conditions having higher odds of mortality 

relative to each reference category. 

Model 2 of Table 2.3 adds the two key measures of state medical systems: NICUs per 

1,000 and primary care physicians per 1,000. Both measures are negatively associated with 

infant mortality, and while the coefficient for NICUs per 1,000 is significant at the .05 level, the 

coefficient for primary care physicians per 1,000 is not significant. Model 3 of Table 2.3 

incorporates cross-level interactions between NICUs per 1,000 and the three maternal education 

indicators. This analysis focuses on the coefficient for the interaction between NICUs per 1,000 

and 4+ years of college because this value reflects the extent to which the disparity in infant 

mortality between mothers with less than 12 years of schooling and those with 4 years of college 

or more varies with the level of NICUs per 1,000 residents. This coefficient is positive and 

significant which indicates that compared to mothers with 4 or more years of college, the effect 

of NICUs is greater among mothers with less than 12 years of schooling. Model 4 switches the 

focus to the primary care supply and includes cross-level interactions between primary care 

physicians per 1,000 residents and maternal education. The coefficient for the interaction 

between primary care physicians per 1,000 and 4+ years of college is negative and significant, 

indicating that the effect of primary care supply is greater among mothers with at least 4 years of 

college than among mothers with less than 12 years of schooling.  
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 Table 2.3: Logistic regression of infant mortality on maternal education and state medical 
system institutions, 1997-2002. State random intercepts and year fixed effects. 
 Model 1 Model 2 Model 3 Model 4 
Maternal education     
Less than 12 years of schooling (reference)     
12 years of schooling -.161** 

(.007) 
-.161** 
(.007) 

-.134** 
(.019) 

-.210** 
(.034) 

Less than 4 years college -.361** 
(.009) 

-.361** 
(.009) 

-.349** 
(.022) 

-.318** 
(.039) 

4+ years of college -.618** 
(.010) 

-.618** 
(.010) 

-.668** 
(.025) 

-.495** 
(.042) 

Infant/mother characteristics     
Male (reference female)  .206** 

(.005) 
 .206** 
(.005) 

 .206** 
(.005) 

.206** 
(.005) 

Plural Birth (reference singleton birth) 1.743** 
(.008) 

1.743** 
(.008) 

1.743** 
(.008) 

1.743** 
(.008) 

Maternal health conditions (1+)  .094** 
(.009) 

 .094** 
(.009) 

 .094** 
(.009) 

.094** 
(.009) 

Black (reference white)  .689** 
(.007) 

 .689** 
(.007) 

 .689** 
(.007) 

.689** 
(.007) 

Hispanic -.103** 
(.009) 

-.103** 
(.009) 

-.102** 
(.009) 

-.103** 
(.009) 

Other race .048** 
(.013) 

 .048** 
(.013) 

 .049** 
(.013) 

.049** 
(.013) 

State-level controls     
Population (logged) -.012 

(.013) 
-.009 
(.012) 

-.009 
(.012) 

-.009 
(.012) 

GDP per capita (logged) -.048 
(.079) 

-.014 
(.077) 

-.015 
(.076) 

-.013 
(.076) 

Gini coefficient  -.255 
(.206) 

-.202 
(.210) 

-.201 
(.209) 

-.202 
(.209) 

Unemployment rate -.012 
(.007) 

-.012 
(.007) 

-.011 
(.007) 

-.012 
(.007) 

Poverty rate  .007 
(.004) 

 .008 
(.004) 

 .008 
(.004) 

-.008 
(.004) 

Infant mortality rate 
 

.092** 
(.006) 

.092** 
(.006) 

.092** 
(.006) 

.092** 
(.006) 

Hospitals per 1,000  3.495** 
(.992) 

 4.256** 
(1.000) 

 4.216** 
(.992) 

4.227** 
(.992) 

 
Medical system institutions  

    

NICUs per 1,000  
 

 -13.052* 
(5.523) 

 -11.846 
(6.794) 

-13.149* 
(5.498) 

Primary care physicians per 1,000  
 

-.074 
(.056) 

-.074 
(.056) 

-.060 
(.061) 

Medical system *maternal education 
interactions 

    

NICUs * 12 years of schooling   -8.704 
(5.937) 

 

NICUs * < 4 years college   -3.886 
(6.843) 

 

NICUs * 4+ years of college  
 

 16.871* 
(7.627) 
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Table 2.3 (Continued) 
     
Primary care physicians * 12 years of schooling    .055 

(.037) 
Primary care physicians * < 4 years of college    -.046 

(.043) 
Primary care physicians * 4+ years of college  

 
  -.134** 

(.045) 
States 50 50 50 50 
Infants 22,967,018 22,967,018 22,967,018 22,967,018 
Coefficients and (standard errors)   * < .05 ** < .01  (two-tailed tests) 
Note: models also include dummy variables for birth history and mother’s age 
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To provide a more detailed picture of how state medical system institutions are linked to 

inequality in infant mortality between mothers with low and high educational attainment, I 

present graphs showing how the predicted probability of under-5 mortality varies with the level 

of neonatal intensive care and primary care for infants from these two groups when other key 

factors are held constant. 

Figure 2.2 illustrates how the predicted probability of infant mortality changes over the 

observed range of NICU facilities per 1,000 residents for mothers with less than 12 years of 

schooling and mothers with 4 years of college or more. With more NICUs, inequality in the 

predicted probability of infant mortality is reduced. This reduction is driven by the negative 

relationship between NICU availability and infant mortality among mothers with low 

educational attainment. For example, at 0.001 NICUs per 1,000 the predicted probability of 

mortality for infants of mothers with less than 12 years of schooling is 0.0053. At 0.009 NICUs 

per 1,000, this probability declines to 0.0048. In contrast, the predicted probability for infants of 

mothers with 4 years of college or more is 0.0028 with 0.001 NICUs per 1,000 and 0.0029 with 

0.009 NICUs per 1,000. Thus, the relative risk of infant mortality between these education 

groups declines from 1.91 to 1.67. This supports H1 that neonatal intensive care will be 

negatively associated with inequality in infant mortality between mothers with less than 12 years 

of education and mothers with 4 years of college or more. 

 Figure 2.3 shows how educational inequality in infant mortality varies over the observed 

range of primary care physicians per 1,000 state residents. A greater primary care physician 

supply is linked to reductions in the predicted probability of infant mortality for both mothers 

with less than 12 years of schooling and mothers with 4 years of college or more. However, this 

reduction is marginally more pronounced for mothers with at least a college education. At 0.7  
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Figure 2.2: Predicted probability of infant mortality by NICUs per 1,000, 1997-2002 
 

Note: Individual-level characteristics are held constant as non-Hispanic white, non-plural, second born daughters of 
mothers age 25-29 with no prior health conditions. State-level variables are held constant at their mean values from 
1997-2002 
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Figure 2.3: Predicted probability of infant mortality by primary care physicians per 1,000, 1997-
2002 

 

 
Note: Individual-level characteristics are held constant as non-Hispanic white, non-plural, second born daughters of 
mothers age 25-29 with no prior health conditions. State-level variables are held constant at their mean values from 
1997-2002 
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primary care physicians per 1,000, the relative risk of infant mortality between these groups is 

1.80. At 1.3 primary care physicians per 1,000, the relative risk increases to 1.95. Thus, 

inequality in the predicted probability of infant mortality is slightly larger where there are more 

primary care physicians. This contradicts H2 that state primary care supply will be negatively 

associated with inequality in infant mortality between mothers with less than 12 years of 

education and mothers with 4 years of college or more. 

 

DISCUSSION 

This paper explores the relationship between maternal education and infant mortality in 

U.S. states. I first evaluate the extent to which the magnitude of this association varies across 

states and find evidence of substantial differences. In some states, infants born to mothers with 

less than 12 years of schooling are more than twice as likely to die as infants born to mothers 

with four or more years of college (even after accounting for factors like race, maternal age, and 

birth history). In contrast, other states see minimal differences in the risk of infant mortality by 

maternal education. 

The presence of dramatic cross-state differences in inequality in infant mortality calls 

attention to the institutional predictors of this variation. I focus on two features of state medical 

systems that have been shown to matter for infant mortality: neonatal intensive care and primary 

care supply. I find that greater NICU availability is associated with a reduction in the risk of 

infant mortality among mothers with less than 12 years of education. In contrast, the probability 

of infant mortality does not vary with neonatal intensive care for mothers with 4 years of college 

or more. Thus, with more NICUs per 1,000 residents, inequalities in the risk of infant mortality 

between these education groups are smaller in magnitude.  
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A possible explanation for the negative association between the availability of state 

neonatal intensive care and educational inequalities in infant mortality is the relative importance 

of maternal socioeconomic resources for securing NICU treatment. Fundamental cause theory 

highlights the advantages of socioeconomic resources in utilizing health interventions (Phelan 

and Link 2005). Thus, in states where hospitals with NICUs are not widely available, education 

and other resources are likely to help mothers locate and travel to hospitals equipped with these 

facilities. Consistent with this hypothesis, there is evidence that highly educated mothers are 

more likely to give birth in hospitals with NICU facilities (Howell and Vert 1993; Samuelson et 

al. 2002).  However, the finding that inequality in infant mortality is reduced in states with more 

NICUs per 1,000 residents suggests that where NICU facilities are widely available, the 

advantage provided by education in securing neonatal intensive care is diminished. Although 

individuals in privileged socioeconomic positions are typically better positioned to take 

advantage of health interventions, hospitals equipped with NICUs provide care to all infants in 

need of these facilities. This calls attention to an important implication of fundamental cause 

theory that has received insufficient attention. Institutions like NICUs that broaden usage of 

medical services can reduce health inequalities by minimizing the benefits of socioeconomic 

resources (Gortmaker and Wise 1997). 

In addition, I find that greater primary care physician supply is associated with slightly 

larger inequality in infant mortality between maternal education groups. Mothers with less than 

12 years of schooling and those with 4 years of college or more both face lower absolute risk of 

infant mortality in states with more primary care physicians per 1,000 residents, but this 

reduction is more pronounced among mothers with a college education. While this finding does 

not support the hypothesis that primary care leads to reductions in health inequality (Starfield et 
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al. 2005), it is consistent with the notion that in order to reduce inequality, health interventions 

must increase care usage among those with low socioeconomic resources. Unlike NICUs, which 

provide care to all at-risk infants who are born in hospitals with these facilities, an extensive 

supply of primary care physicians does not necessarily broaden usage (Matteson et al. 1998). 

Instead, utilization of primary care requires health insurance coverage, the ability to attend 

regular medical appointments, and information on the benefits of this care. Thus, mothers with 

higher levels of education are likely to be better positioned to benefit from a greater supply of 

primary care physicians. This hypothesis calls attention to a key difference between these two 

components of state medical systems and is consistent with fundamental cause theory because it 

highlights how institutions that improve health outcomes can also exacerbate health inequalities 

(Chang and Lauderdale 2009; Glied and Lleras-Muney 2008; Song and Burgard 2011). 

As scholars continue to study the relationship between state institutions and inequalities 

in infant mortality, several additional issues stand out as particularly important starting points for 

further exploration. A limitation of this paper is that the state-level analysis prevents an 

examination of the geographic distribution of medical system institutions within states. While the 

number of NICUs per 1,000 residents provides a broad measure of the availability of neonatal 

intensive care, it does not account for the fact that NICUs may not be proportionally distributed 

within states. As a result, future research should seek to incorporate more detailed data on the 

location of NICUs in order to evaluate whether within-state differences in NICU availability 

influence inequalities in infant mortality. 

In addition, while existing research highlights state medical systems as key institutional 

predictors of infant mortality, there may also be institutions that operate outside the medical 

system that influence the relationship between socioeconomic position and health (Beckfield and 
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Krieger 2009). For example, institutions like labor unions and welfare policies have been shown 

to influence a multitude of health outcomes (e.g. Cho 2011; Reynolds and Brady 2012). 

Research that explores the extent to which these and other political institutions have distinct 

effects on individuals in different social positions represents an important next step in the study 

of health inequalities. 

The presence of state-level variation in the association between maternal education and 

infant mortality highlights the fact that socioeconomic position varies in its importance as a 

predictor of health outcomes across contexts. This draws attention to the role of institutions in 

the production of health inequalities, and the results presented here suggest that efforts to reduce 

inequality should focus on institutions that broaden the usage of health interventions. 
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CHAPTER THREE 

BLACK-WHITE DISPARITIES IN NEONATAL MORTALITY: MECHANISMS AND 
CROSS-STATE VARIATION 

 
 

Despite reductions in infant mortality rates over the past 50 years, black infants have 

twice the likelihood of neonatal mortality as white infants (Collins and David 2009; Singh and 

Yu 1995). This disparity is also observed in the neonatal period, the critical first 27 days of an 

infant’s life in which two thirds of infant deaths take place. In 2008, the neonatal mortality rate 

for black infants was 8.28 per 1,000 live births compared to a rate of 3.5 per 1,000 for white 

infants (Mathews and MacDorman 2012). This provides a powerful example of the disparate life 

chances facing white and black Americans. 

Scholars have dedicated considerable effort to understanding differences in neonatal 

mortality between black and white infants. Their explanations can be grouped into two broad 

categories: (1) differences between white and black mothers that result in differences in infant 

health at birth, and (2) differences that result in differential rates of mortality, conditional on 

health at birth (Elder et al. 2011). To highlight the relative contribution of these two kinds of 

explanations, racial inequalities in neonatal mortality can be stratified into two corresponding 

components: those due to differences in the distribution of birth weights between whites and 

blacks and those due to differences in birth weight-specific mortality (Gortmaker and Wise 

1997).  

Research that decomposes racial disparities in neonatal mortality in this way has made 

important contributions to our understanding of infant health gaps between blacks and whites 

(e.g., Elder et al. 2011; Carmichael and Ilyasu 1998; Schempf et al. 2007). However, scholars 

have yet to take full advantage of this approach. A key benefit of distinguishing between 
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disparities that are due to differences in birth weight distributions and disparities due to birth 

weight-specific mortality is that each component can be linked to different types of social factors 

(Wise 2003). Specifically, differences in the distribution of birth weight between groups are 

linked to factors that affect mothers before conception or during pregnancy. In contrast, 

differences in mortality among very low birth weight neonates are due to differential receipt of 

appropriate medical care. As a result, exploring racial differences in birth weight distribution and 

birth weight-specific mortality can shed light on how social context contributes to gaps in 

neonatal mortality between blacks and whites. 

 In the U.S., states are sites of key variation in infant mortality. Not only do rates of infant 

mortality vary dramatically across states, but medical systems and other factors that matter for 

infant health are organized at the state-level (Elder et al. 2014). Further, recent research 

highlights differences in inequalities in infant mortality across states (Sosnaud 2015). In this 

paper, I explore variation in racial inequality in neonatal mortality across 38 states. For each 

state, I calculate the relative contribution of racial differences in birth weight distribution versus 

racial differences in birth weight-specific mortality to disparities in neonatal mortality between 

whites and blacks. Based on this distinction, I identify two groups of states:  states in which the 

black-white gap in neonatal mortality is entirely a product of differences in health at birth, and 

states in which differential receipt of medical care contributes to disparities in very low birth 

weight mortality between white and black neonates. 

 

BACKGROUND 

Neonatal mortality refers to death before an infant reaches 28 days of age. Deaths during 

this period are typically rooted in factors relating to pregnancy and childbirth (Gortmaker and 
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Wise 1997). The primary causes of neonatal mortality include prematurity and low birth weight, 

congenital malformations, and pregnancy complications (Anderson and Smith 2005). These 

represent most of the leading causes of infant mortality, and more than two-thirds of all infant 

deaths occur during the neonatal period.12  

In the past half-century, rates of neonatal mortality in the United States declined from 

17.7 deaths per 1,000 live births in 1965, to 4.3 deaths per 1,000 in 2008 (Eisner et al. 1978; 

Mathews and MacDorman 2012). However, this improvement has not resulted in a reduction in 

disparities in the risk of neonatal mortality between blacks and whites—in 2008, the neonatal 

mortality rate for black infants was 8.28 per 1,000 live births compared to a rate of 3.5 per 1,000 

for white infants (Mathews and MacDorman 2012). Thus, black mothers experience nearly 5 

additional neonatal deaths for every 1,000 live births, and black neonates have 2.4 times the 

mortality rate of whites. 

Research on disparities in neonatal mortality between blacks and whites has focused on a 

range of possible explanations.13 These include racial differences in socioeconomic resources 

and receipt of medical care (Braveman et al. 2014; Collins et al. 1997; Vintzileos et al. 2002a; 

Howell et al. 2008), exposure to discrimination and other stressors (Hogue and Bremmer 2005), 

and exposure to neighborhood-level risk factors (Collins et al. 2009; O’Campo et al. 2008; Pearl 

et al. 2001). These explanations can be organized based on two general mechanisms which 

produce differences in neonatal mortality between blacks and whites: (1) differences between 

12 In contrast, common causes of deaths during the post neonatal period (28 days to 1 year) include Sudden Infant 
Death Syndrome, congenital malformations, accidents and injuries, and infections (Anderson and Smith 2005).  
 
13 There is no evidence that racial disparities in infant mortality are due to genetic differences in maternal or infant 
health between blacks and whites (David and Collins 2007). 
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white and black mothers that result in differences in infant health at birth, and (2) differences that 

result in differential rates of mortality, conditional on health at birth. 

Racial differences in health at birth 

Health at birth is typically measured by birth weight and gestational age. Not only are 

low birth weight and preterm birth leading causes of neonatal mortality, but they also increase 

the risk of other causes of infant mortality like respiratory distress and congenital malformations 

(Callaghan et al. 2006; Eberstein et al. 1990; MacDorman 2011). The presence of racial 

inequalities in birth weight and gestational age has been well-established (Alexander et al. 2003; 

Collins and David 2009; Lu and Halfon 2003), and these differences can been traced to a number 

of factors. 

First, there is some evidence that prenatal care can reduce neonatal mortality by lowering 

the risk of preterm birth (Vintzileos et al. 2002a; 2002b; cf Fiscella 1995), and there are notable 

disparities in the use of prenatal care between black and white mothers (Alexander et al. 2002; 

Collins et al. 1997; Mayberry et al. 2000). In addition, a rich literature explores the relationship 

between maternal stress and infant health. When individuals feel stress, they experience an 

increase in stress hormones. Chronic exposure to these hormones can cause a number of health 

problems (McEwen 1998). Emerging evidence suggests that the health consequences of stress 

extend to fetal health (Wadhwa et al. 2011), and a number of scholars have explored the 

hypothesis that differential exposure to stressors helps to explain differences in birth weight and 

gestational age between blacks and whites (Collins and David 2009; Lu and Halfon 2003). This 

research highlights racism and racial discrimination as chronic stressors that can increase the risk 

of prematurity and low birth weight among black mothers (Collins et al. 2004; Hogue and 

Bremner 2005; Mustillo et al. 2004).  
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Another line of research traces racial disparities in infant health at birth to neighborhood-

level factors. Due to segregation and the legacy of residential discrimination, blacks and whites 

experience differential rates of exposure to concentrated poverty and neighborhood disadvantage 

(Logan 2013; Massey and Denton 1993). Research has repeatedly shown an association between 

residence in low-income neighborhoods and low birth weight and premature birth, even after 

accounting for a mother’s socioeconomic position (Collins et al. 2009; O’Campo et al. 2008). 

Further, some evidence suggests that the effects of neighborhood quality on infant health may be 

especially pronounced among black mothers (Pearl et al. 2001). Scholars are working to better 

understand the pathways through which disadvantaged neighborhoods affect infant health at 

birth, and possible explanations include the availability of services, exposure to environmental 

toxins, and the effects of segregation (Williams 1999). Overall, the accumulation of evidence 

supports the notion that neighborhood-level factors contribute to racial disparities in the risk of 

being born prematurely and with low birth weight.   

Racial differences in neonatal mortality, conditional on health at birth 

Even after accounting for the increased prevalence of high-risk births among black 

mothers, black and white infants experience disparities in neonatal mortality. In 2008, black 

infants of normal birth weight (2500g or more) were 1.26 times more likely to experience 

neonatal mortality than white infants of comparable weight. Black infants of very low birth 

weight (less than 1500g) were 1.14 times as likely to experience neonatal mortality as whites of 

comparable weight. In contrast, black infants of low birth weight (1500-2499g) were slightly less 

likely to experience neonatal mortality than low birth weight white infants. Similar patterns are 

observed for differences in mortality conditional on gestational age (Matthews and MacDorman 

2012). 
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A leading explanation for racial disparities in mortality among neonates with similar 

health at birth concerns differential receipt of medical care. For example, Hamvas and colleagues 

(1996) examine differences in mortality between very low birth weight black and white neonates 

following increases after 1990 in the use of surfactant therapy to treat respiratory distress 

syndrome. They find that inequalities increased due to larger reductions in mortality among 

white neonates. This suggests differential receipt of surfactant therapy between black and white 

infants (see also Frisbie et al. 2004). Further, Howell and Vert (1993), drawing on birth records 

from Michigan, find that white infants are more likely to be born in hospitals with neonatal 

intensive care facilities than black infants (cf Schwartz et al. 2000). There is also evidence that 

racial differences in the quality of medical care contributes to disparities in neonatal mortality. 

There is continued racial segregation of hospitals (Smith 1998), and Howell and colleagues 

(2008) show that very low birth weight white infants in New York were more likely than black 

infants to be born in the hospitals with the best record of preventing neonatal mortality. They 

estimate that if black mothers delivered in the same hospitals as white mothers, disparities in 

neonatal mortality among very low birth weight infants between blacks and whites would be 

reduced by 34.5%. Overall, this research highlights differences in medical care between whites 

and blacks as a key explanation for racial disparities in neonatal mortality among infants born 

with similar health risks. 

Birth weight distribution and birth weight-specific mortality 

Together, the presence of differences in infant health at birth and differences in mortality 

conditional on health at birth produce disparities in neonatal mortality between black and whites. 

In order to highlight the relative contribution of each of these factors, inequalities in neonatal 

mortality can be stratified into two corresponding components: inequalities due to differences in 
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the distribution of birth weights and those due to differences in birth weight-specific mortality 

(Gortmaker and Wise 1997).14 For example, black infants are more likely to be born with low 

birth weight (LBW) and very low birth weight (VLBW) than white infants (Mathews and 

MacDorman 2012). This difference in the distribution of birth weights indicates that black 

infants are more likely to be born at high risk of neonatal mortality than white infants. Further, 

among those who are born with very low birth weight, black infants face a higher likelihood of 

mortality than white infants (Mathews and MacDorman 2012). This represents a difference in 

birth weight-specific mortality. 

Scholars have long utilized this distinction to help pinpoint the extent to which each 

factor contributes to disparities in infant mortality, and this work has produced several notable 

findings. For one, the decline in neonatal mortality in recent decades has been driven largely by 

improvements in birth weight-specific mortality (Gortmaker and Wise 1997). For example, 

Buehler and colleagues (1987) analyze reductions in neonatal mortality observed between 1960 

and 1980. They find that 84% of the reduction for white infants was due to lower birth weight-

specific mortality and 16% was due to a healthier distribution of birth weights. For black infants, 

all of the reduction in neonatal mortality during this period was due to improved birth weight-

specific mortality (the distribution of black birth weights actually became slightly less favorable 

over this period).  

While reductions in neonatal mortality were predominantly driven by trends in mortality 

at given birth weight categories, racial disparities in neonatal mortality are primarily due to 

differences in the distribution of birth weights between blacks and whites. Carmichael and Iyasu 

14 I focus on birth weight as the key indicator of infant health at birth in order to maximize consistency with previous 
research (e.g. Carmichael and Iyasu 1998; Gortmaker and Wise 1997; Wise 2003) and because of the difficulty in 
obtaining accurate measures of gestational age in large populations (David and Collins 2007; Wise 2003). 
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(1998) examine data from 1983 and 1991 and show that as much as 90% of racial disparities in 

infant mortality and 100% of racial disparities in neonatal mortality are due to differences in the 

distribution of birth weights between blacks and whites. This is consistent with estimates from 

more recent periods (Elder et al. 2011), and with estimates that use gestational age as an 

alternative measure of health at birth (Schempf et al. 2007). Compared to whites, black infants 

are approximately three times as likely to be born with very low birth weight and almost twice as 

likely to be born with low birth weight (Mathews and MacDorman 2012).  

Since the factors that contribute to health at birth are different than the factors that 

explain neonatal mortality conditional on health at birth, a key benefit of decomposing racial 

inequalities in neonatal mortality is that each component can be linked to different types of 

contextual factors (Wise 2003). As previously discussed, differences in the distribution of birth 

weights are linked to factors that affect mothers before conception and during pregnancy like use 

of prenatal care, exposure to stressors like racism, and exposure to disadvantaged neighborhoods 

(Collins and David 2009). In contrast, disparities in neonatal mortality among very low birth 

weight infants are due to differential receipt of critical medical treatments like surfactant therapy 

and other neonatal intensive care technology (Hamvas et al. 1996; Wise 2003). Thus, in 

populations where the birth weight distribution explains an especially high proportion of racial 

disparities in neonatal mortality, there may be something about the social setting which increases 

the likelihood that black infants will be born with a high risk of mortality. However, in 

populations where differences in very low birth weight mortality play a more prominent role in 

explaining racial disparities in neonatal mortality, it suggests that blacks are disadvantaged in 

obtaining post-birth medical care compared to whites.  
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Variation in inequality across contexts 

This highlights how the distinction between differences in birth weight distributions and 

differences in birth weight-specific mortality can inform research on the role of social context in 

producing racial inequalities in neonatal mortality. However, despite the potential benefits, 

research using this approach has paid little attention to variation in the relative importance of 

birth weight distribution and birth weight specific mortality across populations. One exception is 

Buehler and colleagues (1987) who examine differences in the extent to which reductions in 

infant mortality can be explained by improvements in birth weight-specific mortality across four 

U.S. regions. They find that patterns are similar for blacks and whites in the Northeast but differ 

in other regions. This provides evidence that the factors that contribute to racial disparities in 

infant mortality are not the same in all contexts.   

More recent analyses of birth weight distribution and birth weight-specific mortality 

focus on states as important sites of variation. In their analysis of the relative importance of birth 

weight distribution and birth weight-specific mortality to black-white disparities in infant 

mortality, Elder and colleagues (2011) call attention to employment, social services, pollution, 

and health care as key state-level factors that have the potential to contribute to inequalities in 

infant mortality between blacks and whites (see also Elder et al. 2014). Elder and colleagues 

capture the effect of such state-level factors with indicator variables for each state, but this 

approach does not take into account the extent to which the relative contribution of differences in 

birth weight distribution and differences in birth weight-specific mortality to disparities in infant 

mortality varies across states. 

In this paper, I explore cross-state variation in racial inequality in neonatal mortality. I 

first provide evidence of variation in the gap in neonatal mortality across 38 states for which 
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adequate data are available. For each state, I then calculate the relative contribution of racial 

differences in birth weight distribution versus differences in birth weight-specific mortality to 

disparities in neonatal mortality between whites and blacks. Based on this distinction, I identify 

two groups of states:  states in which racial disparities in neonatal mortality are entirely a product 

of differences in health at birth (measured with birth weight), and states in which differential 

receipt of medical care contributes to disparities in very low birth weight mortality between 

whites and blacks.  

 

DATA AND METHODS 

This project uses infant birth and death records compiled by the National Vital Statistics 

System (NVSS). The NVSS links birth and death certificates for all infants born in the United 

States (National Center for Health Statistics 2001-2006).15 I utilize records from births occurring 

in 1995-2002. In all, I analyze a dataset of 31,120,898 individual records. The linked data files 

include information on an infant’s birth and age at death. I measure neonatal mortality with a 

dichotomous variable indicating whether the infant died in the first 27 days of life. 

The linked birth-death records include information on a number of additional individual-

level characteristics. I use data on mother’s race/ethnicity to create indicator variables for births 

to non-Hispanic white and non-Hispanic black mothers. I measure infant’s sex with a dummy 

variable for male infants. Mother’s age is measured with dummy variables for each age group 

<20, 20-24, 25-29 (reference category), 30-34, 35-39, and 40+. Birth history is measured with 

dummy variables for 1st birth, 2nd birth (reference category), 3rd birth, 4th birth, and 5th or 

greater birth. The measure of maternal education captures four categories of educational 

15 The NVSS is able to successfully link almost 99% of all infant deaths to corresponding birth certificates. For 
example, in 2002, only 292 out of 27,527 infant deaths were unlinked. 
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attainment: less than 12 years of schooling, 12 years of schooling, less than 4 years of college, 

and 4 years of college or more. I employ dummy variables for each education category (with less 

than 12 years of schooling serving as the reference category).  

Control variables were chosen based on two criteria. First, prior research identifies these 

factors as key predictors of birth weight and infant mortality (Mathews et al. 2004; Mathews and 

MacDorman 2012). If the distribution of these characteristics between blacks and whites varies 

across states, then geographic patterning of racial inequalities in neonatal mortality could reflect 

these differences in demographic composition. Controlling for key predictors of neonatal 

mortality shows the extent to which disparities vary when comparing mothers and infants with 

similar mortality risk. Second, I include only characteristics that are determined before mothers 

receive any information on the health of the fetus. This ensures that infant’s health status does 

not influence any of the control variables. For example, I do not control for prenatal care because 

mothers who learn that their infants are at risk may seek out and receive additional prenatal care. 

If so, then including prenatal care measures could result in a negative association between 

prenatal care and neonatal mortality (Elder et al. 2011). 

The analysis proceeds in 3 stages. I first evaluate the extent to which racial inequalities in 

neonatal mortality vary across states. I measure this pattern with separate logistic regression 

models for whites and blacks in 38 states. In 12 states, the low number of births to black mothers 

does not permit an analysis of neonatal mortality.16 Each model includes controls for maternal 

age, infant’s sex, maternal birth history, and maternal education. In addition, I restrict the 

analysis to non-plural births. The models pool data from 1995-2002 and include year fixed-

effects to account for time trends in each state. Based on these analyses, I calculate the predicted 

16 These states are AK, HI ID, ME, MT, NH, NM, ND, SD, UT, VT, WY  
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probability of neonatal mortality for white and black mothers in each state. I then calculate racial 

inequalities in neonatal mortality as the difference in these respective probabilities. When 

calculating predicted probabilities, I set the values of control variables as second born daughters 

of mothers ages 25-29 with 4 years of college or more. Infants with these characteristics are the 

least likely to experience mortality (Mathews et al. 2004).  

After exploring how black-white disparities in neonatal mortality vary across states, I 

calculate the proportion of the disparity that is due to racial differences in birth weight 

distribution and the proportion of the disparity that is due to racial differences in birth weight-

specific mortality. The first step in this calculation is to decompose the disparity in neonatal 

mortality between blacks and whites into two components using the following formulas 

(Carmichael and Iyasu 1998; Kitagawa 1955): 

Component 1: Disparities due to differences in birth weight distribution  

[(Rbi + Rwi) / 2]  × (Pbi – Pwi)  

Component 2: Disparities due to differences in birth weight-specific mortality 

[(Pbi + Pwi)  / 2]  × (Rbi – Rwi) 

Rbi and Rwi are the neonatal mortality rates for black and white infants in each of (i) birth weight 

categories (VLBW, LBW, and NBW). Pbi and Pwi are the proportions of black and white infants 

in each birth weight category (i). Adding across all three birth weight categories gives the total 

disparity in neonatal mortality between whites and blacks for each component. These totals can 

then be divided by the black-white difference in neonatal mortality to produce the proportion of 

the disparity due to each component. I calculate this proportion for the U.S. as a whole and 

separately for 38 states. Based on the important role of births to very low birth weight infants, I 

also calculate the proportion of the total black-white gap in neonatal mortality due to racial 
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differences in the likelihood of being born with low birth weight and the proportion due to 

differential mortality between black and white infants in this high risk category.  

 In the third stage of the analysis, I replicate the calculations from the previous stage after 

adjusting for key control variables. I implement this adjustment by estimating the distribution of 

birth weight and birth weight-specific mortality among blacks and whites for non-plural, second 

born daughters of mothers ages 25-29 with 4 years of college or more. To estimate the 

distribution of birth weights, I treat birth weight as a three-category ordinal variable with 

categories for very low birth weight, low birth weight, and normal birth weight. For 31 states,17 I 

estimate ordinal logistic regression models of birth weight on socio-demographic controls that 

include year fixed-effects. Based on these models, I calculate the probability that black and white 

infants will be born in one of the three birth weight categories, given the values of the control 

variables. To estimate birth weight-specific mortality, I run separate logistic regression models of 

neonatal mortality on socio-demographic controls (plus year fixed effects) for VLBW, LBW, and 

NBW infants. I use the results of these models to calculate the probability of neonatal mortality 

for black and white infants at each birth weight category.  

 

RESULTS 

Racial inequalities in neonatal mortality across states 

Figure 3.1 maps differences in neonatal mortality between blacks and whites for each 

state.18 The analysis controls for key socio-demographic factors, including mother’s education. 

Consistent with previous research (Schoendorf et al. 1992), this figure shows that racial gaps in 

17 In 7 states (DE, IA, MN, NE, OR, RI, WV) data are insufficient to estimate models with control variables. 
 
18 The correlation between the black neonatal mortality rate and the white neonatal mortality rate across states is 
.595 before controlling for socio-demographic composition and .554 afterwards. 
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mortality are present even among the offspring of highly educated mothers. Further, the figure 

shows that although inequalities in neonatal mortality are present in all states, the magnitude of 

these differences varies substantially across states. Several notable trends are apparent. Gaps in 

neonatal mortality tend to be smaller in the Northeast and larger in Southern states. However, 

several states in the Midwest including Wisconsin, Illinois, and Michigan also have large 

inequalities in the risk of neonatal mortality between blacks and whites. The analysis controls for 

key demographic factors relevant to infant health. This suggests that there may be factors that 

operate at the state level which influence the relationship between race and neonatal morality. 

Decomposing racial disparities in neonatal mortality 

Table 3.1 presents a breakdown of black-white disparities in neonatal mortality for the 

United States as a whole. The first three columns display information on white births and the 

next three columns display information on black births. As shown in the first column, 1.14% of 

white infants are born with very low birth weight and 5.44% are born with low birth weight. In 

contrast, black infants are almost three times as likely to be born with very low birth weight 

(3.13%) and nearly twice as likely to be born with low birth weight (10.09%) (Column 4). This 

supports the widely established finding that black infants’ birth weights put them at higher risk 

of mortality (Mathews and MacDorman 2012). Comparing whites and blacks in columns 2 and 5 

shows that rates of neonatal mortality among VLBW and NBW white infants are lower than for 

black infants at comparable birth weights. However, black infants in the low birth weight 

category are actually less likely to experience neonatal mortality than white LBW infants. This 

supports research showing a black survival advantage for infants in this category (Alexander et 

al. 2003; Iyasu et al. 1992; Matthews and MacDorman 2012). Taken together, this highlights the 

two mechanisms that lead to disparities in neonatal mortality between blacks and whites: 1)  

50 

 



Figure 3.1: Difference in neonatal mortality (deaths per 1,000 live births) – black vs. white 
mothers, 1995-2002 (includes controls) 

 

 

 

 

 

 

 

 

 

 

 

Differences in neonatal mortality for non-plural, second born daughters of mothers age 25-29 with 4 
years of college or more. Darker shades represent larger differences. 
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Table 3.1: Contribution of birth weight distribution and birth weight-specific mortality to racial 
differences in neonatal mortality, United States 1995-2002 
 White births    Black births   
Birth 
weight 
category 

BW 
distribution 
% 

BW-specific 
mortality rate 
(per 1,000) 

Neonatal 
deaths  
(per 1,000) 

 BW 
distribution % 

BW-specific 
mortality rate 
(per 1,000) 

Neonatal 
deaths  
(per 1,000) 

VLBW 1.14 209.266 2.386  3.13 230.884 7.227 
LBW 5.44 9.697 0.528  10.09 7.482 0.755 
NBW 93.42 0.905 0.845  86.78 1.152 .999 
Total 100%  3.759  100%  8.981 

 
Decomposition of black-white difference in neonatal mortality 

Birth weight category Black-White Difference Component 1: Birth weight 
distribution 

Component 2: Birth 
weight-specific mortality 

VLBW 4.841 4.379 0.462 
LBW 0.227 0.399 -0.172 
NBW 0.154 -0.068 0.222 
Total 5.222 4.711 0.512 
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differences in health at birth (reflected in the greater concentration of black infants in the high 

risk VLBW and LBW categories), and 2) differences in mortality, conditional on health at birth 

(reflected in higher black rates of infant mortality in two of the three birth weight categories). 

In order to understand the relative contribution of these mechanisms to inequalities in 

neonatal mortality between blacks and whites, I decompose racial disparities in neonatal 

mortality into two corresponding components: 1) disparities due to differences in birth weight 

distribution and 2) disparities due to differences in birth weight-specific mortality. Overall, the 

neonatal mortality rate is 3.759 deaths per 1,000 live births for whites and 8.981 deaths per 1,000 

for blacks. This means that the total gap in neonatal mortality between black and white infants is 

5.222 deaths per 1,000 live births. Of these extra 5.222 black neonatal deaths, the decomposition 

analysis shows that 4.711 are due to differences in the distribution of birth weights between 

whites and blacks and .512 are due to differences in birth weight specific mortality. Thus, 

roughly 90% of the disparity in neonatal mortality between blacks and whites is due to racial 

differences in birth weight distribution (4.711/5.222) and the remaining 10% is due to 

differences in birth weight specific mortality (.512/5.222). These estimates are comparable to 

previous research (Elder et al. 2011; Carmichael and Ilyasu 1998; Schempf et al. 2007). 

This analysis confirms that at the national-level, black-white disparities in neonatal 

mortality driven are predominantly driven by racial differences in the distribution of birth 

weights. However, as shown in Figure 3.1, there is substantial variation in the magnitude of 

racial inequalities in infant mortality across states. This calls attention to the importance of state-

level factors in the study of inequalities in neonatal mortality between blacks and whites (Elder 

et al. 2011). In Columns 1 and 2 of Table 3.2, I explore another aspect of state-level variation by 

calculating the proportion of the black-white gap in neonatal mortality due to racial differences 
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in the distribution of birth weights and the proportion due to racial differences in birth weight-

specific mortality for 38 states. In many states, the role of birth weight-specific mortality is 

comparable to the national average of approximately 10%. For example, in Alabama, California, 

Florida, and Kansas, between 8-10% of the black-white gap in neonatal morality is due to racial 

differences in mortality among infants of similar birth weight. This proportion is notably higher 

other states.  In Colorado, Iowa, South Carolina, and Tennessee, different rates of birth weight-

specific mortality explain more than 20% of the disparity in neonatal mortality between blacks 

and whites. Finally, in a handful of states (Arkansas, Kentucky, Louisiana, Oklahoma, Oregon, 

and Texas), differences in birth weight-specific mortality account for a negative proportion of the 

black-white disparity in neonatal mortality. This means that in these states, blacks are 

advantaged compared to whites in birth weight-specific mortality and that gaps in mortality 

would actually be bigger if black infants had the same neonatal mortality rates as whites, 

conditional on birth weight. 

In Columns 3 and 4 of Table 3.2, I focus specifically on the contribution of very low birth 

weight infants to racial disparities in neonatal mortality. I calculate the percentage of each state’s 

total black-white gap in neonatal mortality due to racial differences in the risk of being born with 

very low birth weight and the percentage due to differences in mortality among very low birth 

weight neonates.19 While the results are largely similar to Columns 1 and 2, the focus on very 

low birth weight infants highlights the extent to which the greater incidence of birth in this high 

risk category drives disparities in neonatal mortality between blacks and whites. In addition, the 

results in Column 4 show that there is cross-state variation in the contribution of differential 

mortality among very low birth weight infants to the black-white gap in neonatal mortality. This 

19 Unlike Columns 1 and 2, Columns 3 and 4 do not sum to 100%. The remaining proportion is the percentage of the 
black-white gap due racial differences stemming from low birth weight and normal birth weight births.  
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Table 3.2: Decomposition of black-white disparities in neonatal mortality by state, 1995-2002 
 
State 

% of black-white gap 
due to BW distribution 
 
 

% of black-white gap 
due to BW-specific 
mortality 
 

% of black-white gap 
due to differences in 
VLBW births 
 

% of black-white gap 
due to VLBW-specific 
mortality 
 

AL 91.56 8.44 85.62 10.74 
AZ 96.66 3.34 87.44 3.07 
AR 107.05 -7.05 95.96 -3.53 
CA 91.36 8.64 84.24 6.46 
CO 71.55 28.45 67.97 25.76 
CT 97.04 2.96 92.56 6.22 
DE 87.96 12.04 82.42 15.96 
FL 91.60 8.40 85.98 6.91 
GA 85.69 14.31 79.24 12.31 
IL 89.34 10.66 81.96 5.98 
IN 94.74 5.26 87.13 9.12 
IA 75.39 24.61 70.82 12.12 
KS 90.91 9.09 83.31 11.66 
KY 114.22 -14.22 105.41 -12.98 
LA 111.97 -11.97 103.33 -4.95 
MD 88.21 11.79 84.05 10.23 
MA 87.04 12.96 83.51 10.65 
MI 85.53 14.47 79.92 13.66 
MN 87.88 12.12 80.73 -1.30 
MS 81.58 18.42 73.14 17.60 
MO 81.98 18.02 75.70 14.31 
NE 80.87 19.13 74.11 19.48 
NV 86.05 13.95 76.66 -8.44 
NJ 83.75 16.25 79.59 9.01 
NY 88.39 11.61 83.70 6.51 
NC 88.07 11.93 83.20 12.86 
OH 92.61 7.39 85.95 7.76 
OK 112.36 -12.36 101.34 -6.49 
OR 191.45 -91.45 162.33 -45.47 
PA 93.72 6.28 87.27 4.75 
RI 86.82 13.18 81.07 8.80 
SC 77.73 22.27 71.85 18.53 
TN 77.53 22.47 72.27 19.68 
TX 113.06 -13.06 104.00 -7.02 
VA 82.22 17.78 77.01 15.30 
WA 86.31 13.69 79.82 14.70 
WV 86.78 13.22 80.28 15.21 
WI 83.44 16.56 76.35 12.68 
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analysis of differential mortality among very low birth weight neonates is useful because it helps 

identify disparities that can be traced to the receipt of medical care (Wise 2003). 

Figure 3.2 displays a map of the information found in Columns 4 of Table 2. The map 

reveals some evidence of geographic patterning in the extent to which very low birth weight-

specific mortality contributes to disparities in neonatal mortality between blacks and whites. For 

example, the states in which a higher proportion of the disparity is due to racial differences in 

very low birth weight mortality are largely found in the South and the Midwest. In addition, four 

of the eight states where differences in birth weight-specific mortality make a negative 

contribution to black-white disparities in neonatal mortality, are clustered from the Texas 

Panhandle to the Mississippi River. This type of geographic patterning is consistent with the 

hypothesis that state-level factors help to explain cross-state variation in the relative contribution 

of birth weight distribution and birth weight-specific mortality to racial disparities in neonatal 

mortality. However, it is also possible that state-level differences simply reflect the 

characteristics of individuals who comprise state populations. In order to help isolate the effects 

of state context, I estimate the proportion of the total black-white disparity in neonatal mortality 

due to racial differences in very low birth weight-specific mortality after adjusting for key 

individual-level predictors of birth weight and neonatal mortality. These include mother’s age, 

birth history, educational attainment, and infant’s sex and plurality. 

Figure 3.3 maps these results. When comparing births with similar characteristics, the 

number of states where differential mortality among very low birth weight infants explains a 

negative proportion of the total black-white gap in neonatal mortality increases. Very low birth 

weight black infants have an advantage in in 12 of the 31 states for which the proportion can be 

estimated. However, in the 19 other states, excess mortality among very low birth weight black  
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Figure 3.2: Percentage of total black-white disparity in neonatal mortality explained by racial 
differences in very low birth weight-specific mortality, 1995-2002 
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Figure 3.3: Percentage of total black-white disparity in neonatal mortality explained by racial 
differences in very low birth weight-specific mortality (including control variables), 1995-2002 
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infants continues to make a contribution to racial disparities in neonatal mortality. This 

contribution is most pronounced in Southern states, as well as Arizona, California, and Colorado. 

This suggests that even among those with similar characteristics, high risk white infants are 

advantaged in receiving critical medical care compared to black infants in these states. In 

contrast, in states where the contribution of differences in very low birth weight-specific 

mortality is small (or negative), the black-white disparity in neonatal mortality is largely (or 

entirely) due to racial differences in the distribution of birth weight. 

 

DISCUSSION 

 This paper explores inequalities in the risk of neonatal mortality between black and white 

infants in 38 U.S. states. I first present evidence that while inequality is present in all states, the 

magnitude of the disparity in mortality varies considerably across states. The analysis controls 

for key individual-level predictors of neonatal mortality. I find that population demographics are 

not sufficient to explain cross-state variation, highlighting the possibility that state context 

influences the relationship between race and neonatal mortality. This is consistent with research 

on the social factors that contribute to variation in inequality across populations (Beckfield and 

Kreiger 2009; Sosnaud 2015). To better understand the mechanisms producing disparities in 

neonatal mortality between blacks and whites, I decompose these disparities into two 

components 1) disparities due to racial differences in birth weight distribution, and 2) disparities 

due to racial differences in birth weight-specific mortality. At the national-level, racial 

differences in birth weight-specific mortality explain only 10% of the black-white gap in 

neonatal mortality, but this proportion varies substantially across states.  
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Initial analyses that do not account for individual-level characteristics show that the 

proportion of the racial disparity explained by differences in mortality among very low birth 

weight neonates ranges from a high of 26% to a low of -45%. After controlling for individual-

level predictors of birth weight and neonatal mortality, two general patterns emerge. In some 

states (including Arizona, California, and Colorado), racial differences in mortality between very 

low birth weight infants make a substantial contribution to the black-white gap in neonatal 

mortality. However, in other states (including Oklahoma, Nevada, and Texas), very low birth 

weight-specific mortality explains a negative proportion of inequality in neonatal mortality. This 

means that in these areas, the black-white gap in neonatal mortality is entirely due to differences 

in birth weight distribution between blacks and whites. 

The presence of cross-state variation in the relative contribution of birth weight 

distribution and birth weight-specific mortality to black-white disparities in neonatal mortality 

has a number of important implications. Since differences in very low birth weight mortality can 

be traced to differential utilization of health care services and technology among newborn infants 

(Wise 2003), the high proportion of the disparity due to this component in states like Colorado 

and Mississippi indicates that, in some states, black and white mothers do not receive the same 

medical care during this critical period (see Howell and Vert 1993). The fact that this pattern is 

observed among mothers with 4 years of college or more suggests that such inequalities in 

medical care are observed even for those from similar socioeconomic backgrounds. Thus, a key 

issue for future research is to better understand the factors that contribute to racial disparities in 

newborn care (Bryant et al. 2010). One possibility is that highly educated black mothers do not 

receive the same quality of care as whites due to racial discrimination (Council of Ethical and 

Judicial Affairs 1990; Williams 1999) or the continued racial segregation of hospitals (Smith 
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1998). However, variation in the importance of very low birth weight-specific mortality (even 

among states within the same geographic region) highlights the complexity of this issue. 

In some states, very low birth weight-specific mortality explains a negative proportion of 

racial disparities. This indicates that in these areas, black infants actually have advantages over 

whites in obtaining neonatal intensive care and other vital post-birth technologies (Wise 2003; 

also see Schwartz et al. 2000). While further analysis is required to pinpoint the source of these 

advantages, one hypothesis revolves around the geographic distribution of black and white 

populations within states. Neonatal intensive care units (NICUs) are more prevalent in large, 

high-volume hospitals, and it is not uncommon for most hospitals in major cities to offer 

neonatal intensive care services. This means that this critical technology will be available to the 

majority of infants born in urban areas (Wise et al. 1985; 1988). In contrast, in rural areas served 

by smaller hospitals, the availability of neonatal intensive care is not guaranteed and mothers 

must travel long distances to hospitals with NICUs in order to receive potentially lifesaving care 

(Bishop-Royse and Eberstein 2013; Gortmaker and Wise 1997). If black infants are more likely 

to be born in urban areas than white infants in some states, then the observed advantage in very 

low birth weight-specific mortality in these states could be due to greater availability of neonatal 

intensive care (Schwartz et al. 2000). Thus, a promising direction for future research is to explore 

the relationship between birth in urban areas, NICU availability, and racial inequalities in 

neonatal mortality. 

Even in states where there is evidence that blacks are advantaged newborn care, racial 

disparities in neonatal mortality are still observed. For example, in Illinois, -3% of the gap in 

neonatal mortality between blacks and whites with similar characteristics is due to very low birth 

weight-specific mortality, but black mothers still experience an additional 3.62 neonatal deaths 
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per 1,000 live births than white mothers. This means that in these states, racial differences in the 

distribution of birth weights result in dramatic disparities in the risk of neonatal mortality. This 

pattern continues even when comparing mothers with 4 years of college or more, supporting the 

notion that racial differences in birth weight cannot be explained by socioeconomic factors (Lu 

and Halfon 2003). However, I find that the importance of racial differences in health at birth is 

not the same in all states. This highlights the role of state-context in shaping black-white 

disparities in health at birth. A key avenue for future research is to study the institutions, 

properties, and processes that increase or reduce racial differences in the risk of giving birth to 

infants with a high risk of neonatal mortality (LaVeist 1993; Polednak 1991).  

 The persistence of racial disparities in the likelihood of neonatal mortality serves as a 

powerful example of the disparate life chances facing whites and black Americans. Research has 

established that the black-white gap in infant mortality cannot be explained by a single factor and 

is likely to be the product of a number of interacting processes that are reinforced within and 

across generations (Collins and Daivd; Lu and Halfon 2003). The results presented here 

emphasize that these processes do not play out in the same way in all populations and call 

attention to the potential for state social context to contribute to disparities in infant mortality 

between blacks and whites. 
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CHAPTER FOUR 

LOCAL HEALTH EXPENDITURE AND INEQUALITIES 
 IN COUNTY INFANT MORTALITY 

 

Discourse on infant mortality in the United States often centers on the seemingly weak 

relationship between public health spending and infant mortality (Walker 2011). Despite the 

third highest level of per capita public health expenditure in the OECD, the U.S. ranks 31st out 

of 34 OECD nations in the rate of infant mortality (OECD 2013). Moreover, public health 

expenditure is not a significant predictor of variation in infant mortality rates across U.S. states 

(Harknett et al. 2005). However, research on public health spending in jurisdictions below the 

state level indicates that these expenditures are associated with substantial reductions in county 

infant mortality rates (Mays and Smith 2011). 

While local public health spending has been linked to reductions in infant mortality rates, 

there is reason to expect that infants are not all equally likely to benefit from these efforts 

(Grembowski et al. 2010). Research on the role of social position as a fundamental cause of 

health outcomes emphasizes that those with more socioeconomic resources are often better 

positioned to take advantage of health-promoting interventions (Phelan and Link 2005). If public 

health investments primarily benefit mothers from an advantaged social background, then such 

expenditure may result in greater inequalities in infant mortality. In contrast, public expenditure 

may instead reduce inequality in infant mortality if it narrows the “investment gap” between 

those with low and high socioeconomic resources (Mayer and Lopoo 2008). 

 In this paper, I evaluate the relationship between local public health expenditure and 

socioeconomic inequalities in infant mortality. Drawing on data on local government 

expenditures in a sample of large U.S. municipalities from 1995-2002, I explore the extent to 
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which health and hospital spending are associated with changes in the magnitude of relative 

inequalities in county infant mortality rates between mothers with low and high levels of 

educational attainment. I also compare health spending with other forms of local expenditure, 

and I conduct separate analyses for black and white infants in order to account for racial 

variation in the relationship between health expenditure and health inequality. 

 
BACKGROUND 

Public health expenditure and infant mortality 

 The United States spends the third most per capita on public health spending of the 34 

members nations of the OECD, but ranks 31st in infant mortality rate (OECD 2013). Together, 

these patterns are often taken as a sign that government health expenditure is ineffective in 

promoting infant health in the U.S. (Walker 2011). Cross-state comparisons also fail to find an 

association between health expenditures and infant mortality rates (Harknett et al. 2005). 

However, recent research highlights the importance of public health spending in jurisdictions 

below the state level (Mays and Smith 2009), and there is evidence that these local expenditures 

are associated with substantial reductions in infant mortality. Mays and Smith (2011) examine 

the relationship between spending by local public health agencies and county infant mortality 

rates between 1993 and 2005. They find that a 10% increase in public health spending is 

associated with a 6.9% decrease in infant mortality rates and that this association holds even after 

controlling for other key county-level variables. 

There are several reasons that health expenditures by local governments are likely to be 

especially effective in reducing infant mortality. At the federal level, a leading form of health 

expenditure is spending on Medicare, which represents 14% of the federal budget and 

approximately 40% of total U.S. public health expenditures (Centers for Medicare and Medicaid 
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Services 2012; Henry J. Kaiser Family Foundation 2014). Since eligibility is primarily limited to 

those ages 65 and older, these expenditures do not benefit new or expectant mothers and their 

infants.  

In contrast, local governments are responsible for funding some of the services most 

relevant to infant mortality. For example, hospital services like neonatal intensive care units 

(NICUs) and specialized ambulances have been shown to play a vital role in saving the lives of 

high-risk infants (Chance et al. 1978; Gortmaker and Wise 1997; Richardson et al. 1998). 

Further, public clinics provide health services like primary care, health education, and even 

urgent care (Darnell 2010). Research shows that this type of care can reduce infant mortality 

both by improving maternal health during pregnancy and promoting infant health during the 

postneonatal period (Shi et al. 2004; Starfield 1985). For example, some public health clinics 

provide anti-smoking interventions, and smoking is a key risk factor for high-risk pregnancies 

(Manfredi et al. 1999; Ventura et al. 2003). Overall, hospitals and public clinics play an 

important role in reducing infant mortality by promoting maternal and infant health, and these 

services are funded in large part by counties and other local municipalities (Zimmerman and 

McAdams 1999). 

Social inequalities in infant mortality 

While evidence suggests that local public health expenditures are associated with infant 

mortality rates (Mays and Smith 2011), research is required to explore the extent to which the 

benefits of these expenditures are conditional on maternal social position (see Grembowski et al. 

2010). A widely observed pattern in research on infant mortality is that there are substantial 

relative differences in rates of infant mortality between mothers from different socio-

demographic groups (Hummer et al. 1999; Singh and Kogan 2007). Research indicates that 
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infant mortality rates among mothers with low educational attainment are approximately twice as 

high as rates among highly educated mothers (Mathews et al. 2004). In addition, infant mortality 

rates are almost 2.3 times higher for black mothers than for white mothers (Mathews and 

MacDorman 2012).  

One of the primary explanations for health inequalities between groups centers on the 

principle of social position as a fundamental cause of health outcomes (Link and Phelan 1995). 

Proponents of this theory highlight the extensive set of health-promoting resources available to 

those in more advantaged social positions. Resources like money, information, social support, 

and network connections help people avoid health risk factors and optimize their treatment when 

they do get sick (Phelan et al. 2004). A key implication of fundamental cause theory is that those 

with more resources are better positioned to take advantage of health-promoting interventions 

(Phelan and Link 2005). For example, Link and colleagues (1998) show that while the advent of 

cancer screening techniques helped to reduce cancer mortality, individuals with more income 

and education were more likely to benefit from these advances. Thus, even when the introduction 

of new medical technologies and services helps to improve population health outcomes, the 

magnitude of health disparities between social groups will often grow larger because receipt of 

these services is not evenly distributed (Chang and Lauderdale 2009).  

A number of scholars have applied this principle to the study of inequality in infant 

mortality. A classic example comes from Frisbie and colleagues (2004) who examine differences 

in infant mortality among blacks and whites following the introduction of surfactant therapy to 

treat respiratory distress syndrome in 1990. They find that although infant mortality declined 

after the introduction of surfactants, racial inequalities increased due to larger reductions in 

mortality among white infants. This suggests that black infants were less likely to receive 
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surfactant therapy that white infants (see also Hamvas et al. 1996). In addition, Sosnaud (2015) 

shows that the supply of primary care physicians in a state is positively associated with 

inequalities in the risk of infant mortality between mothers with less than 12 years of schooling 

and those with 4 years of college or more. This result is driven by the fact that a greater primary 

care supply is associated with a larger reduction in the risk of infant mortality for highly 

educated mothers and suggests that these mothers may be more able (or more likely) to take 

advantage  of primary care.20 

As these examples demonstrate, interventions designed to improve infant mortality have 

the potential to exacerbate disparities between social groups. This suggests that efforts by local 

governments to improve health through public expenditures may also increase social inequalities 

in infant mortality if some mothers are better positioned to benefit from these expenditures 

(Grembowski et al. 2010). For example, while campaigns to promote awareness of public health 

innovations and services can reach mothers from a range of backgrounds, highly educated 

mothers may be better equipped with the resources and knowledge to act effectively on this 

information (Riley 2001). Consistent with this idea, there is evidence that the 1994 “Back to 

Sleep” campaign to discourage putting infants to sleep in the prone position was more effective 

among highly educated mothers (Ottolini et al. 1999; Pollack and Frohna 2002).21 

Although most research on the relationship between health-promoting interventions and 

health inequalities calls attention to the possibility that inequalities will increase (e.g. Glied and 

Lleras-Muney 2008), certain types of public expenditure also have the potential to reduce 

20 Research suggests that primary care influences infant mortality both by improving maternal health before and 
during pregnancy and promoting healthy infant care practices after birth (Shi et al. 2004). 
 
21 Prone sleeping has been shown to be a key risk factor for Sudden Infant Death Syndrome (SIDS) (Ottolini et al. 
1999). 

67 

 

                                                



socioeconomic inequalities in infant mortality. Mayer and Lopoo (2008) provide a framework 

for understanding this principle in their research on the link between government expenditure 

and intergenerational mobility. They present a basic model in which a child’s economic status 

depends on both her endowments and her parents’ investments. Parents with many economic 

resources are able to invest more resources in their children, and the resulting “investment gap” 

leads to better outcomes for the children of economically advantaged parents. However, 

government expenditures that narrow this gap will reduce the advantage provide by parental 

resources (Mayer and Lopoo 2008). While this model does not capture the full range of social 

factors that contribute to infant health outcomes, the focus on the ability of public expenditures 

to reduce investment gaps between parents with different levels of socioeconomic resources has 

important applications for the study of inequalities in infant mortality.  

Research on neonatal intensive care units provides an example of how certain medical 

services can reduce the investment gap between mothers with low and high socioeconomic 

resources. NICUs provide the technology and personnel to treat newborns with a high risk of 

mortality and use of these facilities is not contingent on a mother’s health insurance coverage. 

However, not all hospitals house NICUs, and in some areas, the necessary level of care is not 

readily available (Shanahan et al. 2012). In these settings, socioeconomic resources can help 

mothers with the planning, travel, and other arrangements necessary to ensure that their infants 

are born in hospitals with NICUs, and this produces a gap between mothers who can afford these 

investments and those who cannot. In contrast, with expanded NICU availability, receipt of 

neonatal intensive care becomes less contingent on personal resources and investments, and 

socioeconomic inequalities in infant mortality are smaller in magnitude in these contexts 

(Sosnaud 2015). As this example demonstrates, public expenditures that expand the availability 
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of hospitals and medical facilities have the potential to reduce inequality in infant mortality by 

minimizing the importance of individual investments in medical care. 

Race and inequality in infant mortality 

As previously mentioned, there are dramatic differences in rates of infant mortality 

between white and black mothers (Mathews and MacDorman 2012). Scholars have devoted 

extensive attention to understanding these disparities, and these efforts have exposed a range of 

factors that result in disparate life experiences for infants of different racial and ethnic 

backgrounds. White and black mothers tend to live in different neighborhoods (Massey and 

Denton 1993), visit different hospitals (Smith 1998), and receive a different quality of care from 

their doctors (Williams 1999). One important predictor of racial disparities in infant mortality 

that is particularly relevant in urban settings is the persistence of residential segregation between 

African-Americans and whites (LaVeist 1993; Polednak 1991). The geographic isolation caused 

by segregation is not limited to those with the fewest economic resources (Logan 2013), and this 

isolation systematically excludes blacks from many social services and health facilities 

(Williams and Collins 2001). As a result, public investment in these services may not affect 

socioeconomic inequalities in infant mortality in the same way for white and black mothers. This 

emphasizes the importance of accounting for racial differences in the relationship between 

government expenditure and socioeconomic inequalities in infant mortality. 

 

DATA AND METHODS 

Data  

 This project utilizes data on local government expenditures provided by the Lincoln 

Institute of Land Policy’s Fiscally Standardized Cities (FiSC) database (Lincoln Institute of Land 
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Policy 2015). The FiSC data are designed to account for the fact that city governments, county 

governments, school districts, and special districts all contribute to local public service 

expenditures. To address this issue, the FiSC database provides a comprehensive account of 

expenditures on behalf of municipal residents that includes spending by city governments as well 

as spending by separate overlying governments.22 These data are ideal for analyzing the effects 

of local public spending because they capture the full scope of expenditures by sub-state 

governing bodies. 

 The FiSC database includes expenditure information for 112 large U.S. cities located in 

104 counties. Seven counties contain more than one FiSC city.23 For these counties, I sum the 

total expenditures for all cities represented in the FiSC database and then calculate per capita 

expenditures using the combined population of these cities. The result is a sample of 104 

counties with information on all sources of public expenditure spent on behalf of the residents of 

the largest city (or cities) in each county.  This sample of counties is listed in Appendix 1.  

Data on infant mortality comes from the National Vital Statistics System linked-birth and 

infant death records. To compile these data, the National Center for Health Statistics (NCHS) 

links birth and death certificates for all infants born in the United States (National Center for 

Health Statistics 2001-2006).24 In this project, I utilize records from births occurring in 1995-

2002. The linked data files include information on an infant’s birth and death as well as key 

22 A full breakdown of the methodology behind the FiSC database is provided by Langley (2013)  and is available 
from http://www.lincolninst.edu/subcenters/fiscally-standardized-cities/methodology 
 
23 These include Maricopa County, AZ (Phoenix and Mesa); Orange County CA, (Anaheim, Santa Ana, and 
Huntington); Alameda County, AZ (Oakland and Freemont); Los Angeles County, CA (Los Angeles and Long 
Beach); Miami-Dade County, FL (Miami and Hialeah); Tarrant County, TX (Arlington & Ft. Worth); and Dallas 
County, TX (Dallas & Garland).  
 
24 In practice, the NVSS is able to successfully link almost 99% of all infant deaths to corresponding birth 
certificates. For example, in 2002, only 292 out of 27,527 infant deaths were unlinked. 
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socio-demographic indicators like race and maternal educational attainment. The files also 

include geographic indicators for mother’s state and county of residence.25 

Using these data, I calculate infant mortality rates for each of the 104 counties 

represented in the FiSC database. All rates are expressed out of 1,000 live births. Rates of infant 

mortality range from 3.52 per 1,000 live births in San Francisco County, CA in 2001 to 18.77 per 

1,000 live births in Muscogee County, GA in 2001. I calculate county infant mortality rates 

separately by maternal education and race. Descriptive statistics for all variables are available in 

Table 4.1. 

I merge these county-level infant mortality data with the expenditure measures from the 

FiSC database. A key limitation of this approach is that the FiSC expenditure data apply only to 

the largest city in each county. Of the 104 counties in the sample, 20 are consolidated city-

counties where the city population completely overlaps with the county population. Thus, in the 

other 84 counties, there is a disjuncture between the infant mortality data (measured at the 

county-level) and the expenditure data (measured at the city-level).26 Since this approach will not 

capture all expenditures on behalf of county residents, the results will be downwardly biased to 

some degree. However, some portion of this bias will be attenuated because public health 

expenditures by these large cities do have the potential to affect the residents of the surrounding 

county. For example, hospital expenditures support city medical centers, and these facilities 

often attract non-residents looking for the best services and treatments. Overall, the results 

presented here likely represent a conservative assessment of the relationship between local 

expenditure and inequality in infant mortality. Still, this approach represents the best available  

25 County indicators were provided by special request from the NCHS. 
 
26 The proportion of the county population comprised by the focal city ranges from 11% to 90% in these 84 counties. 
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Table 4.1: Descriptive Statistics for inequality, expenditure, and control variables 
Variable Mean Standard deviation 
   
Ratio of infant mortality rates (<12 years of schooling vs 4+ years of college) 2.535 1.734 
Ratio of infant mortality rates - white mothers 3.123 2.645 
Ratio of infant mortality rates - black mothers   1.526 1.120 
   
Hospital expenditures per capita 203.312 366.042 
Health expenditures per capita 142.143 124.796 
   
Education expenditures per capita 1542.942 369.713 
Public welfare expenditures per capita 196.137 338.266 
Transportation Expenditures per capita 337.822 245.989 
Public Safety Expenditures  599.753 205.350 
County poverty rate 13.268 4.553 
County unemployment rate 4.714 1.981 
County Median income (2000 $) 41,652 6961.304 
Counties 104  
Observations a 825  
a The ratio of white infant mortality rates based on 760 county-year observations and the ratio of black infant 
mortality rates based on 577 county-year observations 
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method of combining the full range of local public health expenditures captured by the FiSC data 

with geographic units available in the linked birth-death records. In the following analysis, I 

conduct several robustness checks designed to assess the extent to which the results are sensitive 

to the incomplete overlap between major cities and counties. 

Variables 

The dependent variable in this analysis is educational inequality in the infant mortality 

rate. I measure inequality as the ratio of the infant mortality rate for mothers with less than 12 

years of schooling over the rate for mothers with 4 year of college or more (Grembowski et al. 

2010). In addition to representing important educational credentials, these two categories 

highlight mothers in unambiguously different socioeconomic positions (Goesling 2007). This 

measure captures relative inequalities in the rate of infant mortality between mothers from these 

two education groups. I assess inequality in infant mortality for the county population, as well as 

separately for the black and white populations of each county. 

I employ two distinct measures of local health expenditure as independent variables: 

hospital expenditures per capita and health expenditures per capita (which excludes any hospital 

expenditures). I also utilize other per capita general expenditures as control variables, including 

education expenditures, public welfare expenditures, public safety expenditures, and 

transportation expenditures. All per capita expenditure measures are standardized to 2012 U.S. 

dollars. Since the FiSC data capture expenditures by city governments, county governments, 

school districts, and special districts, these measures account for the full range of local public 

spending on behalf of municipal residents. 

I also include annual measures of county-level unemployment, poverty, and median 

income from 1995-2002 in order to control for additional factors that may influence the 
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relationship between expenditure and inequality in infant mortality. Data on county 

unemployment rates come from the Bureau of Labor Statistics Local Area Unemployment 

Statistics program (2014). Data on county poverty rates and median income are from the U.S. 

Census Bureau’s Small Area Income and Poverty Estimates program (2014).27 

Analyses 

I evaluate trends in inequalities in infant mortality and public health expenditures from 

1995-2002. I regress inequality in infant mortality on health expenditures per capita, hospital 

expenditures per capita, and control variables. I also include county and year fixed effects. 

County fixed effects allow for an analysis of the relationship between within-county changes in 

public health expenditures and educational inequalities in infant mortality. This focus on within-

county variation is especially important given the diversity of counties in the sample. The county 

fixed effects ensure that any unobserved county-specific factors that might affect inequality in 

infant mortality are held constant within counties and effectively controlled. Year fixed effects 

account for any national-level time trends. 

 

RESULTS 

 In Table 4.2, I present the results of models regressing educational inequalities in county 

infant mortality on local public expenditures. In Model 1 of Table 4.2, I include measures of per 

capita hospital expenditures and per capita health expenditures as indicators of local public 

health spending. I also include controls for county-level poverty, unemployment, and median 

income. The coefficient for hospital expenditure is negative, providing some evidence that local 

hospital spending is associated with a reduction in the relative gap in infant mortality rates  

27 Data on county median income and poverty rates are unavailable in 1996. I use linear regression to interpolate the 
missing 1996 values for these variables. All results are robust to the exclusion of the 1996 data. 
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Table 4.2: Regression of educational inequality in county infant mortality on local public 
expenditures with county and year fixed effects, 1995-2002 
 
 Total county-level 

inequality 
White only Black only 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
Type of 
expenditure 

      

Hospital -.0004 
(.0006) 

-.0005 
(.0006) 

-.0035** 
(.0010) 

-.0035** 
(.0010) 

-.0003 
(.0006) 

-.0002 
(.0006) 

 
Health .0005 

(.0017) 
.0009 

(.0018) 
.0066* 
(.0028) 

.0065* 
(.0028) 

.0015 
(.0014) 

.0015 
(.0015) 

       
Education  -.0001 

(.0005) 
 .0006 

(.0008) 
 -.0001 

(.0005) 
 

Public welfare  -.0025 
(.0016) 

 -.0023 
(.0026) 

 .0003 
(.0015) 

 
Transportation  .0003 

(.0005) 
 .0002 

(.0009) 
 -.0003 

(.0005) 
 

Public Safety  .0004 
(.0012) 

 -.0032 
(.0020) 

 .0001 
(.0011) 

       
County-level 
controls 

      

Poverty rate .0388 
(.0795) 

.0436 
(.0797) 

.2086 
(.1270) 

.2097 
(.1274) 

-.0504 
(.0699) 

-.0492 
(.0704) 

 
Unemployment 
rate 

-.0272 
(.0893) 

-.0108 
(.0918) 

.0637 
(.1365) 

.1118 
(.1407) 

.1416 
(.0989) 

.1422 
(.1010) 

 
Median income .0000 

(.0001) 
.0000 

(.0001) 
.0001 

(.0001) 
.0001 

(.0001) 
.0000 

(.0001) 
.0000 

(.0001) 
Observations 825 825 760 760 577 577 
Counties 104 104 104 104 97 97 
Coefficients and (standard errors)    * < .05 ** < .01  (two-tailed tests) 
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between mothers with less than 12 years of schooling and 4 years of college or more. In contrast, 

the coefficient for health expenditures is positive. However, neither coefficient is significant at 

the .05 level, making it difficult to draw firm conclusions about these effects. In Model 2, I add 

additional forms of local per capita expenditure including education, public welfare, 

transportation, and public safety. While the magnitude of the coefficients changes slightly from 

Model 1, the direction of the effects remains the same and no coefficients are statistically 

significant. 

In Model 3 of Table 4.2, I replicate the analysis from Model 1, using educational 

inequalities in the rate of infant mortality for white mothers only. In this model, the coefficient 

for hospital expenditures (-.0035) is negative and significant at the .01 level. In addition, the 

coefficient for health expenditures (.0066) is positive and also statistically significant. This 

indicates that changes in local public health spending are associated with educational inequalities 

in infant mortality among white mothers. The negative coefficient for hospital expenditures 

indicates that an increase in spending on hospitals in large municipalities is associated with a 

reduction in county-level disparities in infant mortality rates between white mothers with less 

than 12 years of schooling and those with 4 years of college or more. The positive coefficient for 

health expenditures indicates that an increase in this type of public health spending is associated 

with greater in inequality in infant mortality between mothers with low and high education 

attainment. In Model 4, I add the additional expenditure measures, but the signs of the 

coefficients for the health expenditure variables remain the same and significant. This indicates 

that the link between health and hospital expenditures and educational inequalities in infant 
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mortality among white mothers is not simply a product of spending on public welfare and 

services in general.28 

 In Models 5 and 6 of Table 4.2, I restrict the analysis to educational inequalities in infant 

mortality rates among black mothers. In these models, the coefficients for hospital and health 

expenditures are not significant predictors of inequality in rates of infant mortality between 

mothers with less than 12 years of schooling and 4 years of college or more. In models 5 and 6, 

the sample of counties and county-year observations declines from the previous models. This is 

because in some county-years, there are not enough births to black mothers with low or high 

educational attainment to calculate rates of infant mortality for these groups. When I replicate the 

analyses in Models 1-4 using the same sample of county-year observations as in Models 5 and 6, 

the results are not substantively different (results not shown but available upon request). This 

indicates that the non-significant association between local public health expenditure and 

inequality in infant mortality among black mothers is unlikely to be a product of the reduced 

sample of county-years in models 5 and 6. 

As previously discussed, a limitation of this project is that while the measure of local 

public health expenditure available in the FiSC data captures all spending on behalf of residents 

of major U.S. cities, the measure of infant mortality rates is at the county-level. Thus, there is an 

imperfect overlap between the municipal populations that benefit from local expenditure and the 

county populations for which infant mortality rates are calculated. I utilize several strategies to 

test the sensitivity of the results to this disjuncture. First, I restrict the analysis to counties where 

residents of the largest city represent at least 50% of the county population. This is designed to 

28 In analyses available upon request, I replicate the analyses in Models 2, 4, and 6 of Table 4.2 using a broad 
measure of  all per capita general expenditures on behalf of municipal residents instead of the specific measures of 
education, public welfare, public safety, and transportation included in the analysis shown here. The results are 
robust to this alternative specification. 
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identify counties where there is more likely to be overlap between beneficiaries of municipal 

spending and the county population. 61 out of the original sample of 104 counties meet this 50% 

threshold. The results of this analysis are presented in Models 1-3 of Table 4.3 and display the 

same patterns as the analyses on the full sample of counties. When educational inequalities in 

infant mortality are analyzed separately for white mothers, hospital expenditures are associated 

with a significant reduction in inequality and health expenditures are associated with a 

significant increase in inequality. In contrast, Model 3 shows that inequalities in black infant 

mortality rates are not significantly associated with local public health expenditures.  

 I further explore this issue by replicating the analyses on the sample of 20 counties in 

which there is perfect overlap between the city and county population. In these consolidated city-

counties, all county residents are affected by municipal expenditures. Results of this analysis are 

presented in Models 4-6 of Table 4.3. As shown in Model 5, hospital expenditures are again 

associated with a reduction in inequality and health expenditures are associated with an increase 

in inequality. While the coefficients for the hospital and health expenditure measures are not 

statistically significant, this is likely due in part to the dramatically reduced sample of county-

year observations. The fact that the coefficients are signed in the same direction as previous 

analyses using the full sample supports the notion that the results in Table 4.2 are not simply a 

product of the disjuncture between the municipalities benefiting from local expenditures and the 

larger counties in which mortality rates are calculated. 

 

DISCUSSION 

 This paper explores the relationship between local public health expenditures and 

inequalities in infant mortality between mothers with low and high educational attainment. When  
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Table 4.3: Sensitivity of regression estimates to alternate sample of counties, 1995-2002 (models 
include county and year fixed effects) 
 
 Cities with > 50% of county 

population 
 Consolidated City-Counties Only 

 Total White Black  Total White Black 
 Model 1 Model 2 Model 3  Model 4 Model 5 Model 6 
Type of 
expenditure 

       

Hospital 
expenditures 

-.0007 
(.0008) 

-.0043** 
(.0013) 

-.0007 
(.0006) 

 -.0001 
(.0020) 

-.0037 
(.0030) 

-.0008 
(.0014) 

 
Health 
expenditures 

.0019 
(.0022) 

.0106** 
(.0040) 

.0019 
(.0016) 

 .0027 
(.0034) 

.0049 
(.0056) 

.0020 
(.0018) 

        
Education 
expenditures 

-.0000 
(.0008) 

.0001 
(.0014) 

-.0001 
(.0006) 

 .0002 
(.0016) 

.0047 
(.0025) 

.0005 
(.0009) 

 
Public welfare 
expenditure 

-.0037 
(.0024) 

-.0001 
(.0042) 

.0001 
(.0020) 

 -.0033 
(.0046) 

.0116 
(.0095) 

-.0026 
(.0024) 

 
Transportation 
expenditure 

.0005 
(.0007) 

.0009 
(.0013) 

-.0010 
(.0006) 

 .0002 
(.0009) 

.0002 
(.0017) 

-.0002 
(.0007) 

 
Public Safety 
expenditures 

-.0014 
(.0021) 

-.0071* 
(.0035) 

.0009 
(.0017) 

 -.0028 
(.0032) 

-.0024 
(.0050) 

.0017 
(.0021) 

        
County-level 
controls 

       

Poverty rate -.0480 
(.1098) 

.1087 
(.1905) 

.0577 
(.0766) 

 -.2069 
(.1908) 

-.1724 
(.3673) 

.0156 
(.1038) 

 
Unemployment 
rate 

.2039 
(.1405) 

.5231* 
(.2412) 

.0686 
(.1184) 

 .2783 
(.3270) 

.0010 
(.5945) 

.0091 
(.1773) 

 
Median income .0000 

(.0001) 
.0001 

(.0001) 
.0000 

(.0001) 
 -.0000 

(.0001) 
.0010 

(.5945) 
.0000 

(.0001) 
Observations 476 421 331  155 125 125 
Counties 61 61 56  20 20 20 
Coefficients and (standard errors)    * < .05 ** < .01  (two-tailed tests) 
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examining disparities in infant mortality rates for mothers from all racial and ethnic 

backgrounds, I do not find a significant association between public health expenditure and 

inequality. However, separating the analysis by race reveals that local health and hospital 

expenditures are significant predictors of educational inequalities in infant mortality for white 

mothers but not black mothers. While prior research on local health expenditures and infant 

mortality has been limited to spending by public health agencies (Grembowski et al. 2010; Mays 

and Smith 2011), this project represent the first analysis of infant mortality to account for the full 

range of government expenditures on behalf of municipal residents. 

These results have important implications for research on the link between public health 

expenditures and infant mortality. The fact that health expenditures are associated with 

educational inequalities in infant mortality rates for white mothers supports the notion that all 

infants are not equal beneficiaries of local public expenditures. Further, this project emphasizes 

that different types of expenditures can differentially influence the distribution of well-being. 

Increases in local hospital expenditures are associated with a reduction in educational 

inequalities in infant mortality rates. This supports the idea that certain types of public 

expenditures have the potential to reduce the investment gap between those with low and high 

levels of socioeconomic resources (Mayer and Lopoo 2008). A possible mechanism can be seen 

in recent research suggesting that hospital neonatal intensive care units (NICUs) can reduce 

socioeconomic inequalities in infant mortality because they provide a key health service that is 

not contingent on health insurance or prenatal care (Sosnaud 2015). If local hospital expenditures 

help to expand the availability of NICU facilities to infants who would otherwise not receive the 

necessary care, this is likely to reduce socioeconomic inequalities in infant mortality. 
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In contrast, greater non-hospital health expenditures are associated with an increase in the 

relative gap in county infant mortality rates between mothers with less than 12 years of schooling 

and those with 4 years of college or more. This is consistent with the predictions of fundamental 

cause theory (Phelan and Link 2005), and suggests that highly educated mothers have an 

advantage in utilizing many health-promoting services supported by local public health 

expenditures. This highlights the fact that interventions intended to reduce social inequalities in 

health must be targeted at disadvantaged populations. For example, the city of Boston’s Public 

Health Commission funds a number of programs that are explicitly designed to address health 

disparities. These include a comprehensive home visiting service for pregnant women and young 

parents and a multi-faceted initiative to reduce racial disparities in low birth weight (Boston 

Public Health Commission 2015). While a comprehensive analysis is required to evaluate the 

effects of these programs, it is worth noting that relative inequalities in infant mortality are 

substantially smaller in Boston’s Suffolk County than in the average sample county.29 

I also find that the association between local public health expenditures and inequalities 

in infant mortality is not observed among black mothers. One possible explanation for this result 

is the persistence of racial residential segregation among African-Americans of all 

socioeconomic classes (Logan 2013). If this geographic isolation systematically excludes blacks 

from public health services and facilities (Williams and Collins 2001), then public investment in 

these health services is less likely to affect inequalities in infant mortality between black mothers 

with low and high educational attainment. Further research is required to explore this hypothesis 

29 Mothers with less than 12 years of schooling are 1.41 times as likely to experience infant mortality as mothers 
with 4 years of college or more in Suffolk County. In contrast this relative risk is 2.53 in the average sample county. 
This analysis is available upon request. 
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in order to better understand why the association between local health expenditures and 

educational inequalities in infant mortality is not observed for black infants.  

 This paper has several important limitations. As previously discussed, there is imperfect 

overlap between the FiSC data used to capture local municipal expenditures and the data on 

county-level infant mortality rates. Although sensitivity analyses indicate that this difference is 

unlikely to account for the results presented here, this issue highlights the value of collecting data 

on infant mortality rates at sub-county levels of geographic aggregation. An additional limitation 

concerns the inability to differentiate infant mortality in the neonatal period (up to 28 days after 

birth) from mortality in the postneonatal period (28 days through 1 year) due to an insufficient 

number of deaths in many county-years. Research suggests that death in these two periods can be 

traced to different types of social factors (Wise 2003). Thus, the effect of health and hospital 

expenditures may differ for inequalities in neonatal versus postneonatal mortality. This 

represents a promising topic for future research. Finally, while the analysis presented here 

highlights differences in the between white and black mothers, the data do not permit an 

assessment of how health expenditures are linked to inequalities in infant mortality among other 

racial and ethnic groups.  One way to address this issue would be an in-depth analysis of the few 

counties where there are enough births to mothers from Asian, Latino, and other backgrounds to 

allow for an assessment of socioeconomic inequalities in infant mortality among these groups. 

 Local public health expenditures are associated with educational inequalities in county 

infant mortality among white mothers. Moreover, the lack of an association between expenditure 

and inequality among black mothers calls attention to the possibility that some groups are 

systematically excluded from the distribution of municipal expenditures. Going forward, these 

findings highlight the need to prioritize more equitable usage of health-promoting interventions. 
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CHAPTER FIVE 

CONCLUSION 

 

In this project, I explore variation in social inequalities in infant mortality within the 

United States. I provide evidence that the magnitude of inequalities in infant mortality varies 

across populations, and I highlight a range of social institutions that play a role in explaining this 

variation. This work has implications for research on social stratification, medical sociology, 

public health, and political sociology. While prior research on the association between 

socioeconomic position and health has focused on the persistence of this relationship, I call 

attention to variation in health inequalities across contexts. As shown in Chapter 2, the 

magnitude of educational inequalities in infant mortality differs depending on a mother’s state of 

residence. In some states, infants born to mothers with less than twelve years of schooling are 

more than twice as likely to die as infants of mothers with four years of college or more. In other 

states, the relative risk of mortality is as low as 1.13. Chapter 3 shifts the focus to racial 

disparities in neonatal mortality and shows that the size of these gaps also varies across states. In 

both cases, variation is apparent even after accounting for basic socio-demographic factors, 

underscoring the need to understand why health inequalities are greater in some contexts than 

others.  

In addition, I advance knowledge of the role of social institutions in explaining variation 

in health inequalities across contexts. Just as economic inequality can be traced to policies, 

infrastructures, and organizations, my research indicates that differences in health inequality are 

also influenced by institutional factors. Chapter 2 shows that educational inequalities in infant 

mortality are smaller where neonatal intensive care facilities are more widely available. Further, 
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Chapter 4 provides evidence that health expenditures by local governments have the potential to 

exacerbate or reduce inequality, depending on the services that such funding supports. A key 

implication of these analyses is that institutions that increase the usage of health-promoting 

interventions among those with fewer resources have the potential to reduce health inequality by 

minimizing the detriment of socioeconomic disadvantage. This represents an important extension 

of research on social position as a fundamental cause of health outcomes (e.g., Phelan and Link 

2005), and highlights the ability of policy interventions to shape health inequalities (Beckfield 

and Krieger 2009).  

This project also helps to broaden discourse on the nature of social stratification. 

Inequality has many dimensions, and a diverse set of factors matters for life chances. Chapters 2 

and 4 focus on differences in the risk of infant mortality based on maternal educational 

attainment. Chapter 3 demonstrates that even among mothers in similar socioeconomic positions, 

black infants are still more likely to experience neonatal mortality than white infants. The 

presence of systematic disparities in infant mortality serves as a literal measure of the unequal 

distribution of life chances within the U.S. population and calls attention to the importance of 

studying health outcomes alongside more traditional labor-market outcomes. 

The relationship between social institutions and health inequalities is just beginning to 

emerge as a focal area in sociological research (Beckfield and Krieger 2009). As a result, another 

contribution of this project is to highlight promising avenues for future research on this topic. 

Several subjects stand out as particularly important starting points. One key question concerns 

the mechanisms linking institutions to health inequality. In Chapter 2, I present evidence that 

state medical systems are associated with inequalities in infant mortality and formulate a 

hypothesis based on fundamental cause theory to help explain this relationship. Specifically, I 
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suggest that NICUs reduce health inequalities because they minimize the benefits of maternal 

socioeconomic resources while primary care increases inequality because it is most effectively 

utilized by mothers in advantaged social positions. An important next step is to test this 

hypothesized mechanism. This analysis would be facilitated by data that include more 

comprehensive information on the use of medical systems including measures of primary care 

experience, infant neonatal intensive care receipt, and the capacity of one’s birth hospital. This 

exceeds what is currently provided by vital statistics records, and represents a useful opportunity 

for future data collection efforts. 

This project also calls attention to the need for tests of the casual effect of institutional 

changes on health inequalities. For example, Chapter 4 demonstrates that local health 

expenditures are positively associated with educational inequalities in infant mortality rates. This 

could be an example of how efforts to improve health can increase health inequalities (Phelan 

and Link 2005). However, it is also plausible that the causal arrow runs in the opposite direction, 

meaning cities with large gaps in infant mortality between mothers with low and high education 

spend more on health services. This highlights the value of future research that can estimate the 

causal effect of expenditure on inequality. One promising approach involves the identification of 

exogenous shocks that affect health expenditure independent of a city’s level of inequality. By 

providing evidence of an association between these factors, this project emphasizes the value of 

this type of natural experiment. 

Finally, there is an important role for research that explores how institutions contribute to 

the likelihood of being born at risk for infant mortality. As discussed in Chapter 3, disparities in 

infant mortality between groups can broadly be traced to differences in health at birth and 

differences in mortality, conditional on health at birth (Gortmaker and Wise 1997). Differences 
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in mortality, conditional on health at birth, are largely attributable to differential receipt of 

medical care (Wise 2003), and the results of my analysis largely speak to this type of inequality. 

For example, the availability of NICUs is most relevant to disparities among low birth weight 

infants. Inequalities of this type are clearly important, but a critical next step for future research 

is to better understand the institutional factors that predict differences in the likelihood of being 

born at high risk of infant mortality between groups.30 The specific determinants of birth weight 

and gestational age have proven difficult to isolate, but emerging evidence on how the 

accumulation of exposures over the life course influences fetal and newborn health (e.g. Aizer 

and Currie 2014; Kuzawa and Sweet 2009; Wadhwa et al. 2011) could serve as a promising 

starting point for research on the relationship between a mother’s social context and her infant’s 

health at birth.  

Health interacts with socioeconomic position to structure the distribution of life chances 

across individuals and societies. As inequality increases, the association between socioeconomic 

position and health is likely to become even more pronounced, but the lack of attention to these 

processes in stratification research means that many important questions about this relationship 

remain unanswered. By accounting for the link between social position and health outcomes and 

by taking advantage of geographic variation to explore the institutional antecedents of health 

inequality, this project seeks to contribute to the growing effort to understand the social 

determinants of health and life chances. 

 

 

 

30 As Chapter 2 demonstrates, differences in the distribution of birth weights between white and black infants 
accounts for approximately 90% of the black-white gap in neonatal mortality.  
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APPENDICES 
 
Appendix 1: 104 U.S. counties included in Chapter 4 analysis 
 
County 
 

FiSC Cities 
 

State 
 

City 
Population 

 

County Population  
(2000) 

 

City % of 
County 

Population 
Anchorage Anchorage AK 259348 259348 100.00 

Jefferson Birmingham AL 243391 662845 36.72 

Mobile Mobile AL 203235 399323 50.89 

Montgomery Montgomery AL 200870 223548 89.86 

Pulaski Little Rock AR 182670 360312 50.70 

Maricopa Phoenix, Mesa AZ 1682154 3004985 55.98 

Pima Tucson AZ 479468 828905 57.84 

Riverside Riverside CA 253962 1507912 16.84 

Orange Anaheim, Santa Ana, Huntington Beach CA 846366 2815933 30.06 

Sacramento Sacramento CA 405717 1206659 33.62 

Kern Bakersfield CA 239097 655428 36.48 

Alameda Oakland,  Freemont CA 599815 1427114 42.03 

Stanislaus Modesto CA 187044 438609 42.64 

San Diego San Diego CA 1213423 2789593 43.50 

San Joaquin Stockton CA 240378 552424 43.51 

Los Angeles Los Angeles, Long Beach CA 4137170 9437290 43.84 

Santa Clara San Jose CA 894210 1671498 53.50 

Fresno Fresno CA 423522 789405 53.65 

San Francisco San Francisco CA 774716 774716 100.00 

Arapahoe Aurora CO 271323 482262 56.26 

El Paso Colorado Springs CO 353345 509044 69.41 

Denver Denver CO 548848 548848 100.00 
District of 
Columbia Washington DC 570213 570213 100.00 

Broward Ft. Lauderdale FL 168965 1594130 10.60 

Orange Orlando FL 192391 875681 21.97 

Miami-Dade Miami + Hialeah FL 584523 2220961 26.32 

Pinellas St. Petersburg FL 248081 917379 27.04 

Hillsborough Tampa FL 300990 984930 30.56 

Duval Jacksonville FL 773150 773150 100.00 

Fulton Atlanta GA 416513 807365 51.59 

Muscogee Columbus GA 185734 185734 100.00 

Polk Des Moines IA 198733 370592 53.63 

Cook Chicago IL 2887537 5365344 53.82 

Lake Gary IN 103700 484792 21.39 

Allen Ft. Wayne IN 249871 328699 76.02 

Marion Indianapolis IN 857461 857461 100.00 
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Appendix 1 (Continued) 
Sedgwick Wichita KS 348381 451808 77.11 

Wyandotte Kansas City KS 157980 157980 100.00 

Jefferson Louisville KY 257153 691879 37.17 

Fayette Lexington KY 258704 258704 100.00 

Caddo Shreveport LA 199860 251876 79.35 

E. Baton Rouge Baton Rouge LA 412110 412110 100.00 

Orleans New Orleans LA 485511 485511 100.00 

Worcester Worcester MA 172309 744571 23.14 

Hampden Springfield MA 152328 455391 33.45 

Suffolk Boston MA 589103 689109 85.49 

Baltimore Baltimore MD 657441 657441 100.00 

Macomb Warren MI 138675 783828 17.69 

Genesee Flint MI 125954 434409 28.99 

Kent Grand Rapids MI 197420 568731 34.71 

Wayne Detroit MI 956697 2072114 46.17 

Hennepin Minneapolis MN 381688 1109634 34.40 

Ramsey St. Paul MN 285849 509175 56.14 

Jackson Kansas City MO 441354 654073 67.48 

St. Louis St. Louis MO 350156 350156 100.00 

Hinds Jackson MS 187476 250823 74.74 

Wake Raleigh NC 282628 612728 46.13 

Guilford Greensboro NC 232785 416459 55.90 

Mecklenburg Charlotte NC 561567 682071 82.33 

Durham Durham NC 184509 219811 83.94 

Douglas Omaha NE 404649 460798 87.81 

Lancaster Lincoln NE 224264 247442 90.63 

Bernalillo Albuquerque NM 444877 553002 80.45 

Clark Las Vegas NV 456245 1321254 34.53 

Washoe Reno NV 179320 332833 53.88 

Westchester Yonkers NY 195433 918532 21.28 

Monroe Rochester NY 220882 733679 30.11 

Erie Buffalo NY 295214 952546 30.99 

Onondaga Syracuse NY 147592 458575 32.18 

New York New York NY 7947660 7947660 100.00 

Montgomery Dayton OH 166770 561944 29.68 

Cuyahoga Cleveland OH 479548 1399752 34.26 

Hamilton Cincinnati OH 333095 849917 39.19 

Summit Akron OH 217327 541737 40.12 

Franklin Columbus OH 706592 1061223 66.58 

Lucas Toledo OH 314693 455515 69.09 

Tulsa Tulsa OK 391489 561682 69.70 
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Oklahoma Oklahoma OK 500801 657182 76.20 

Multnomah Portland OR 525847 657740 79.95 

Allegheny Pittsburgh PA 337745 1287247 26.24 

Philadelphia Philadelphia PA 1520064 1520064 100.00 

Providence Providence RI 172481 616607 27.97 

Knox Knoxville TN 173764 380010 45.73 

Hamilton Chattanooga TN 156183 306915 50.89 

Shelby Memphis TN 683906 893826 76.51 

Davidson Nashville TN 567251 567251 100.00 

Harris Houston TX 1951996 3359671 58.10 

Tarrant Arlington, Ft. Worth TX 862620 1422372 60.65 

Dallas Dallas, Garland TX 1386930 2197658 63.11 

Bexar San Antonio TX 1138086 1378688 82.55 

Lubbock Lubbock TX 199006 240776 82.65 

El Paso El Paso TX 561681 675397 83.16 

Travis Austin TX 656098 788500 83.21 

Nueces Corpus Christi TX 275968 314553 87.73 

Salt Lake Salt Lake City UT 179935 891116 20.19 

Chesapeake Chesapeake VA 196035 196035 100.00 

Norfolk Norfolk VA 233497 233497 100.00 

Richmond Richmond VA 199145 199145 100.00 

Virginia Beach Virginia Beach VA 422369 422369 100.00 

Pierce Tacoma WA 192135 692662 27.74 

King Seattle WA 559626 1729058 32.37 

Spokane Spokane WA 195187 415426 46.98 

Dane Madison WI 207450 423248 49.01 

Milwaukee Milwaukee WI 598774 940529 63.66 
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Appendix 2: Example birth and death certificates 
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