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Health in the United States is stratified significantly.  The stratification in health mirrors 

broader social inequality, with the socially advantaged generally living longer and 

healthier lives. While the extreme stratification in health and life expectancy in the 

United States is well documented, comparatively less research has analyzed how large-

scale institutions such as the military and criminal justice system can influence 

population health and processes of health inequality. Indeed, the military and prisons are 

especially important for population health and health inequality due to their size, 

composition of disadvantaged men, high degree of regulation/social control, and ability 

to shape the life course within the institutions and subsequently.  Neighborhoods, are also 

critically important to shaping health and population health disparities.  Thus, the 

following dissertation analyzes how the military, prisons, and neighborhoods shape 

population health and health disparities. Using the National Health Interview Survey and 

the corresponding Linked Mortality file, Chapter 2 shows that black/white inequality in 

risk of death is smaller among veterans than non-veterans.  These findings were net of 

socioeconomic and behavioral health factors.  Additionally, this Chapter shows that the 

smaller inequality in mortality is concentrated in cohorts who served in the All-Volunteer 

era.  Using the National Health Interview Survey and the Survey of Inmates in State and 
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Correctional Facilities, Chapter 3 shows that the extent to which chronic health 

conditions vary by educational level is smaller among the incarcerated than non-

incarcerated. However, the extent to which infectious diseases differs by educational 

attainment is significantly larger among the incarcerated population.  Chapter 4 uses the 

Maternal and Infant Health Assessment and the Geographic Research on Well-being 

study to analyze how long-term neighborhood poverty predicts mother’s reports of their 

child’s sleep.  The findings indicate that children who consistently lived in 

neighborhoods characterized by long-term high neighborhood poverty had much greater 

odds of not sleeping the prescribed amount for their age.  This was even net of important 

child, mother, and household characteristics.   Overall, the findings stress the importance 

of considering institutions and neighborhoods when analyzing population health 

inequality. 
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CHAPTER 1: INTRODUCTION 

 

AIMS AND RESEARCH QUESTIONS 

 The overarching goal of this dissertation is to better understand how large-scale institutions 

and neighborhoods influence health and health inequality.  The analyses are organized around the 

notion that traditionally observed health disparities may operate differently in specifically 

constraining institutions or neighborhoods than in the broader population.  In this introductory 

Chapter, I articulate the focus of my three investigations.   

 Chapter 2 examines if and how black/white inequality in risk of death may differ among 

veterans and non-veteran males. This comparison is important due to the dynamic, pervasive, and 

context-sensitive effects of race within the military and in other encompassing institutions of 

society. If black/white inequality in mortality is smaller among veterans, lessons could be learned 

with relevance to the broader population. Using the National Health Interview Survey Linked 

Mortality File, I first compare the absolute rates of black/white inequality in mortality among male 

veterans and non-veterans.  I next use Cox proportional hazard models to document the relative 

differences between black/white inequality among veterans and non-veterans.  I progressively 

adjust for important controls that may vary by race and veteran status, including demographic 

factors, behavioral health, health insurance, and socioeconomic status. I finally stratify by major 

birth cohort and analyze which cohort has the smallest black/white mortality inequality.  

 In Chapter 3, educational inequality in health is compared between the incarcerated and 

non-incarcerated population. The motivating hypothesis is that in highly restrictive environments 

such as prisons, the extent to which education can benefit health is much smaller, at least for 

chronic diseases, than in the non-incarcerated population. The analysis is derived from the National 

Health Interview Survey, the Survey of Inmates in Local Jails, and the Survey of Inmates in State 

and Federal Correctional Facilities.  In this line of inquiry, I first document the level of health 

disparities between the incarcerated and non-incarcerated.  I next estimate the age-adjusted 
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prevalence of health conditions by level of education and gender for the incarcerated and non-

incarcerated populations.  I then present the results from adjusted models where I control for 

important covariates and examine potential reasons for any observed educational inequality in the 

incarcerated and non-incarcerated populations. I finally conduct multiple sensitivity analyses and 

update the national-level estimates in the incarcerated population. 

 The overall objective of Chapter 4 is to investigate how to best measure neighborhood 

disadvantage to better understand its role in influencing child sleep. Chapter 4 uses data from 

multiple sources, including the Decennial United States Censuses, the American Community 

Survey, the Maternal Infant Health Assessment (MIHA) and the Geographic Research on Well-

being Study (GROW), to test a longitudinal measure of neighborhood disadvantage, which 

accounts for the dynamic nature of neighborhoods. I build on previous research (Margerison-Zilko 

et al. 2015) by estimating long-term neighborhood latent poverty trajectories and conducting 

sensitivity analyses that reveal that the long-term neighborhood poverty trajectories are indeed 

reflections of disadvantage.  Second, I descriptively document the sample characteristics.  Third, 

to assess how neighborhood disadvantage is related to children’s sleep, I estimate logistic models 

predicting clinically-defined appropriate sleep duration for age, net of demographic factors, child 

activity, mother demographics and sleep, and household socioeconomic status.  Finally, I compare 

the functional form of neighborhood disadvantage specifications in relation to child sleep. 

 

MOTIVATION 

The health and lifespans of Americans improved considerably over the 20th century 

(Omran 1971).  In 1900 a newborn male could expect to live 46 years and a newborn female could 

expect to live to 48 years (Bell and Miller 2011).  By the end of the century male life expectancy 

at birth almost doubled to 74 and female life expectancy at birth was more than 80 years (Bell and 

Miller 2011).  The dramatic increases in life expectancy have led some researchers to conclude 

that Americans have almost reached the biological limits of longevity (Fries 2005).  At the same 
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time, the causes of death changed almost entirely from infectious diseases to chronic diseases.  The 

chronic condition killers are now caused by such lifestyle behaviors as smoking or being sedentary.  

These changes provoked some scholars to infer that humans had experienced an entire stage in the 

epidemiological transition in a span of a couple of generations (Omran 1971). The rapid increase 

in human longevity in the twentieth century is one of the most remarkable achievements in human 

history. The gains, however, were unequal. 

 Indeed, while life expectancy for the entire American population is currently almost longer 

than at any other period of American history, it is far from equal for all Americans (Xu et al. 2016).  

Likewise, health conditions are significantly stratified by level of social advantage (Crimmins et 

al. 2009; Hayward et al. 2000; Siegel, Naishadham, and Jemal 2012; Mezuk et al. 2008). The 

stratification in life expectancy and health largely mirrors broader social inequality wherein those 

with greater social status have longer and proportionally healthier lives than those with lower 

levels of socioeconomic status (Montez and Hayward 2014; Phelan et al. 2004; Cantu et al. 2013). 

Indeed, health inequality based on social factors is so severe that some have argued social 

inequality to be the “fundamental cause” of disease, as the socially advantaged are able to 

constantly adapt to new health risks first, keeping their health advantage regardless of new threats 

or innovations (Link and Phelan 1995).   

Education, an important marker of socioeconomic status, is strongly tied to health 

(Hummer and Lariscy 2011; Hummer and Hernandez 2013).  Indeed, the relationship between 

education and health has become stronger over time (Montez et al. 2011; Hayward, Hummer, and 

Sasson 2015) and by birth cohort (Masters, Hummer, and Powers 2012).  Having high levels of 

education allows Americans to avoid the unhealthy “default American lifestyle” (Mirowsky and 

Ross 2015).  This lifestyle is comprised of countless miniscule decisions such as what to eat and 

whether or not to take the stairs as well as more far-reaching decisions such as whether or not to 

engage in risky health behaviors, including smoking or opiate use.  There are also other factors 

less related to lifestyle usage that benefit the health of the highly educated, for example, cognitive 

skills, social networks, access to psychologically rewarding jobs, favorable social relationships, 
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and other factors (Hayward, Hummer, and Sasson 2015; Montez, Hummer, and Hayward 2012). 

These decisions gradually affect health in either positive or negative directions ultimately leading 

to the emergence or prevention of chronic diseases (Mirowsky and Ross 2015).   In sum, the highly 

educated are better equipped through financial resources, enhanced decision-making skills, and 

other factors that benefit their health, and they likewise avoid decisions that may hurt their health.  

This consistent advantage of the highly educated has provoked some researchers to conclude that 

education has a causal relationship with health (Baker et al. 2011).  

There is also persistent stratification in health and life expectancy by race/ethnicity, with 

whites generally living longer and healthier lives than underrepresented groups, particularly blacks 

(Harper et al. 2007; Harper, MacLehose, and Kaufman 2014; Phelan and Link 2015; Cantu et al. 

2013).  The stratification in life and health starts at birth with blacks having considerably higher 

levels of infant mortality than whites (Hummer et al. 1999) and persists throughout early and later 

adulthood (Harper et al. 2007). Even at age 65 blacks on average live 1.5 fewer years than whites 

(National Center of Health Statistics 2016). The racial stratification in health is due, at least in part, 

to differentials in socioeconomic attainment, discrimination, de facto segregation, and other factors 

(Phelan and Link 2015). Indeed, the United States has historically been socioeconomically 

stratified by race (Hummer et al. 2013), limiting the ability for racial and ethnic minorities to attain 

higher levels of socioeconomic status, such as education (Portes and Wilson 1976; Ryan and 

Bauman 2016) or wealth (McKernan et al. 2013).  As mentioned above these socioeconomic 

factors can improve health.  However, there are pathways above and beyond constrained 

socioeconomic status that negatively influence the health of racial and ethnic minorities, including 

racism, which may produce biological responses that eventually cumulate in negative health 

outcomes (Williams and Mohammed 2013).    

There is also considerable inequality in health and mortality by geographic location.  The 

inequality exists regionally (Montez and Berkman 2014), by state (Montez, Hayward, and Wolf 

2017), by county (Dwyer-Lindgren et al. 2017), and even within smaller locations such as cities 

(Sheehan et al. Forthcoming).  The influence of place can moderate or dampen other mechanisms 
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of health inequality such as education (Montez, Hayward, and Wolf 2017).  Indeed, different states 

and regions have unique cultures of health (Howard 1999), political climates with distinct social 

or health policies (Montez, Hayward, and Wolf 2017; Cushman et al. 2000), and other cultural 

factors tied to well-being (Howard 1999).  Albeit at a much smaller scale than census region, 

neighborhoods can enable or limit access to food or exercise and in some cases promote health-

compromising behaviors (Morland and Evenson 2009). The fact that place-based inequality 

operates so strongly and at so many different geographic levels, stresses the importance of setting 

as a mechanism for stratification for health.   

 In sum, the significant stratification in health and life expectancy among the U.S. 

population illustrates that social inequality is so severe that it leads to shorter, less healthy lives 

for those who are disadvantaged compared to the advantaged.  Not only are the disparities in length 

of life seemingly unfair in a country where all Americans are guaranteed “life” as an inalienable 

right, the disparities are also expensive.  Previous research has concluded that racial and ethnic 

health disparities cost an extra $230 billion dollars in medical expenditures, and the indirect costs 

of illness and premature death cost over 1 trillion dollars from 2003-2006 (LaVeist, Gaskin, and 

Richard 2011).  As the American population continues to become proportionally older (Ortman, 

Velkoff, and Hogan 2014), these health disparities are likely to become more pronounced and 

expensive. 

  Scientific research has not only documented inequality in health but also attempted to 

explore potential causes and intervening mechanisms.  However, the influence of major social 

institutions, such as the military and prison, on the dramatic inequality in health has not garnered 

much attention.  Social institutions such as the military and prison are particularly important for 

men who come from disadvantaged backgrounds (Mare and Winship 1984; Pettit and Western 

2004). These men are especially vulnerable to poor health and early death, stressing the 

significance of these institutions (Harper, MacLehose, and Kaufman 2014).  While advantaged 

men often spend their early adult years in college, those who come from the most disadvantaged 

backgrounds often are funneled into jail or prison, or the military (Goffman 2009; Mare and 
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Winship 1984). These institutions can alter the life course significantly (MacLean and Elder 2007; 

Wildeman and Muller 2012; Pettit 2012) and provide institutional exposures that are unlike most 

other civilian occupations and institutions in shaping the subsequent life course and health.   

Importantly, due to their ability to shift life-course outcomes and subsequent health, large 

institutions such as the military or prison have the potential to amplify or minimize health 

disparities.  Indeed, previous research has overwhelmingly concluded that those with a history of 

military service (Bedard and Deschênes 2006; London and Wilmoth 2006) or incarceration 

(Rosen, Schoenbach, and Wohl 2008; Spaulding et al. 2011) have considerably different health 

and mortality profiles than those who were not involved in those institutions. These institutions 

are not small, as there are currently more than 19 million veterans (U.S. Census 2015) and roughly 

65 million Americans who have a criminal record (Rodriguez and Emsellem 65).  Although not 

all of those who have a criminal record are incarcerated, it was projected that over 5% of all 

Americans would be incarcerated during their life based on the incarceration levels of the early 

1990’s (Bonczar and Beck 1997), which increased considerably compared to earlier periods 

(Bureau of Justice Statistics 2003). Despite the influence of these major institutions on the lives of 

tens of millions of Americans the impact of these institutions on health and longevity disparities 

has remained relatively unexplored.  Thus, my dissertation explores how health is shaped and 

altered by the major social institutions of the military and jail or prison and how this alteration of 

health contributes to population-level health inequality.  

Specifically, the military and prison may influence health like few other institutions. Irving 

Goffman (1961) developed the concept of total institutions to describe institutional situations with 

formally regulated behavior.  In total institutions, many of the intervening mechanisms (Link and 

Phelan 1995) that allow the socially advantaged to improve their health are held relatively constant.  

For example, in the general population the highly educated eat more nutritious diets (Mirowsky 

and Ross 2015) and are also better equipped to change their diets in light of new information (Link 

and Phelan 1995).  In prison or on military deployment, members of the institutions are provided 

similar and regulated diets, restricting one mechanism that the advantaged are able to improve 
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their health. These institutions provide direct and beneficial social control (Umberson 1987, 1992). 

Thus, exposure to these total institutions, even if relatively brief, could reduce health disparities.  

As such, an increased understanding of how total institutions minimize health disparities may 

provide a greater understanding of how the socially advantaged are able to maintain their health 

advantage. 

Neighborhoods, where a wide variety of institutions intersect, are also important for health 

(Sampson 2012; Burgoine et al. 2016; Margerison-Zilko et al. 2015). For example, research has 

shown that targeted advertisements for negative health behaviors such as smoking (Henriksen et 

al. 2008; Pucci, Joseph, and Siegel 1998) or binge drinking (Hill and Angel 2005; Kwate and 

Meyer 2009) vary significantly by neighborhood.  Additionally, unhealthy restaurants or corner 

stores inundate certain disadvantaged neighborhoods, leaving little access to healthy foods (Powell 

et al. 2006; Moore et al. 2009; Powell-Wiley et al. 2015). Conversely, some neighborhoods 

promote health through grocery stores, gyms, and parks (Sheehan et al. Forthcoming).  There are 

also more distal factors through which neighborhoods promote health such as social experiences 

and promotion of localized cultures of health or social cohesion (Denney et al. 2016; Diez Roux 

and Mair 2010; Subramanian, Lochner, and Kawachi 2003).  Of course, neighborhoods are also 

where major social institutions, such as families, religion, public policies and the labor market, 

interact in a confined geographic space. A neighborhood perspective thus provides another lens to 

examine how institutional factors regulate or modify health, health behaviors, and potentially 

population health disparities. 

 

SIGNIFICANCE 

My dissertation contributes to the scientific literature in a number of important ways. For 

example, while previous research has often compared the health of prisoners (Binswanger, 

Krueger, and Steiner 2009; Rosen, Wohl, and Schoenbach 2011; Schnittker and John 2007) and 

veterans (Bedard and Deschênes 2006; Wilmoth, London, and Parker 2010) to those who never 
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were incarcerated or served in the military, less research has examined disparities within these 

populations or compared health inequality across populations.  Other research that has examined 

the health of veterans and the incarcerated and compared it to the general population (Schnittker 

and John 2007; Teachman 2011).  While this work allows researchers to be more certain regarding 

the internal validity of their conclusions, this work struggles with external validity to other cohorts 

that have faced dramatically different social contexts. The influence of life course and health varies 

dramatically by birth cohort (Elder 1998).  Thus, I plan on sampling from the entire population 

rather than a single birth cohort, while still paying special attention to cohort affiliation.  While 

this method may lead to less internal validity, it generates greater external validity for population 

processes.   

My dissertation contributes to scientific research by increasing the understanding of how 

major social institutions not only influence health but also influence population-level health 

disparities. Examining the influence of institutions on health disparities informs the literature on 

total institutions, the importance of intervening mechanisms, the processes of selection related to 

health outcomes, and may inform potential mechanisms to minimize intractable health disparities.   

 

DATA SOURCES 

 The data for my dissertation come from multiple sources, each of which will be briefly 

discussed here and then examined in depth in each of the respective chapters.  For Chapter 2 and 

Chapter 3 the data partially come largely from the National Health Interview Survey (NHIS).  The 

NHIS is a yearly survey of tens of thousands of Americans and is representative of the entire adult 

non-institutionalized population.  The NHIS has been conducted annually since 1957 to measure 

the health and risky behaviors of the American population.  Critically important for one of my 

chapters, the NHIS has constructed a Linked Mortality File (LMF), whereby the NHIS links the 

respondent’s records to the National Death Index to see if the respondent has died since the 

interview.  This process relies on a 14-point matching algorithm to match respondents to the 
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National Death Index.  The NHIS then publishes these data, allowing the creation of a pseudo-

longitudinal dataset, from the date of interview (or birth), until death or completion of data 

collection, when the Linked Mortality file linkage period ends.   The NHIS-LMF has been used 

by numerous sociological scholars to analyze trends and predictors of mortality among the 

American population (Masters, Hummer, and Powers 2012; Montez et al. 2009, 2011; Zajacova 

and Woo 2015).  For my analyses, I use the IHIS harmonized version. 

 While, the NHIS is representative of the non-institutionalized population it lacks external 

validity to the institutionalized population.  Thus, to investigate health of the incarcerated and 

compare the educational gradients in health to the non-incarcerated, I used data that included both 

populations of the United States.  In other words, the data for Chapter 3 come from two unique 

sources. For the incarcerated, I use data representative of all those in the state and federal prisons 

systems.  This data set comes from the Survey of Inmates in State and Federal Correctional 

Facilities, which is nationally representative of prisoners in state and federal facilities. There were 

14,499 prisoners from 287 state prisons and 2,984 prisoners from 39 federal prisons. These surveys 

have comparable questions, asking for self-reported health conditions.  To compare to the non-

incarcerated population, I use the NHIS.  Previous research regarding the incarcerated population 

has used similar strategies (Binswanger, Krueger, and Steiner 2009; Pettit 2012).   

 Chapter 4 uses neighborhood-level data from the 1970-2000 Decennial Censuses and the 

2005-2009 American Community Survey.  These data sources were used to construct a latent 

trajectory analysis of poverty trajectories.  The individual-level data come from the Californian 

Maternal and Infant Health Assessment (conducted 2003-2007) and the Geographic Research on 

Well Being (Study) (GROW, collected 2012-2013).  While the Maternal and Infant Health 

Assessment is representative of all births in California, GROW is representative of only large 

urban areas in California.  Extensive details regarding GROW and MIHA are discussed below and 

have been published elsewhere (Cubbin 2015). 
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CHAPTER 2: BLACK/WHITE DIFFERENCES IN MORTALITY AMONG 

VETERAN AND NON-VETERAN MALES 

 

INTRODUCTION 

Life expectancy and health in the United States varies significantly by race/ethnicity and 

especially so between black and white males (Williams 2012). In 2014 black men lived 4.5 fewer 

years at birth than white men (National Center of Health Statistics 2016). Racial disparities in 

mortality and health more general, not only signify a deeply unequal society, they are also 

societally expensive. The direct and indirect costs of racial disparities in health have been 

estimated to cost the U.S. economy around one trillion dollars between 2003 and 2006 alone 

(LaVeist, Gaskin, and Richard 2011). 

Previous research has shown that black/white inequality in health and mortality observed 

among the general population also extends to the military veteran population. Black veterans report 

worse health and experience higher levels of premature death than white veterans (Egede, 

Dismuke, and Echols 2012; Jha et al. 2001; McGinnis et al. 2003; Oddone et al. 2002; Sheehan et 

al. 2015; J. Teachman 2011, 20; Young, Maynard, and Boyko 2003). However, there is less 

population-wide research which considers whether the magnitude of racial inequality in health and 

risk of mortality differs between veteran and non-veteran males.  This comparison is important 

because the military has been shown to equalize other risks and resources among blacks and 

whites, thereby reducing inequality in other domains compared to that experienced in the non-

veteran population. Additionally, less research has documented how race differences in health 

among veterans may vary by cohort. 

A number of studies have compared black/white differences in important social attainment 

or health outcomes by race and military/veteran status, in particular: marriage, income, and self-

reported health, which are important precursors to adult health and mortality risk (Lundquist 2004; 
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Teachman and Call 1996; Teachman and Tedrow 2007). Generally, these studies report favorable 

outcomes for black veterans compared to black non-veterans; that is, that black veterans have 

higher levels of marriage, income, and favorable self-rated health compared to their peers who 

never served in the military. While difficult to separate the role of military service from issues 

related to selection into the military, these social attainment processes suggest that black males’ 

military service history could provide resources that garner future health advantages that their non-

veteran peers do not have. This leads me to hypothesize that the racial gap in mortality among 

veterans will be smaller, in part, because black military veterans have lower risk of death compared 

to their non-veteran peers.   

Some research has compared racial disparities in self-reported measures of health between 

veterans and non-veterans at midlife among specific cohorts and found little racial difference in 

reported health when selection into the military is accounted for (Rackin, Forthcoming; Teachman 

2011). These analyses had discerning research designs and strong internal validity; however, by 

analyzing single cohorts the extent to which these results apply to other cohorts remains unclear. 

This is important as the influence of military service on subsequent life-course outcomes is widely 

documented to vary by period of service and birth cohort (Elder 1998; Laufer, Gallops, and Frey-

Wouters 1984; MacLean and Elder Jr 2007).  Thus, I build on this research by documenting the 

black/white magnitude in risk of death across multiple birth cohorts while also predicting mortality 

rather than self-reported measures of health. 

In examining this issue, I draw on data from men in the National Health Interview Survey’s 

Linked Mortality File (hereafter NHIS-LMF). While this data source prohibits me from directly 

adjudicating the casual impact of military service on racial disparities in mortality, it does allow 

me to descriptively document the extent of the black/white inequality for a large segment of the 

adult male population.  It also allows me to stratify and document the inequality by birth cohort, 

while simultaneously examining the influence of important covariates. Thus, I first compare the 

absolute and relative black/white differences in crude death rates between veterans and non-

veterans by birth cohort. Next, I use Cox proportional hazard models to test if the observed 
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differences for the entire adult male population can be explained by controls for demographic, 

behavioral health, health insurance, and socioeconomic controls. Finally, using Cox models I 

examine black/white veteran/non-veteran differences stratified by birth cohort, while also 

progressively controlling for these important covariates. 

Documenting black/white inequality in mortality among veterans and non-veterans is an 

important endeavor. Military veterans are a large and increasingly heterogeneous population. In 

2014, there were over 19 million veterans (United States Census Bureau 2014), roughly the same 

population as the state of Florida. A sizable proportion of military veterans are racial and ethnic 

minorities. In 2010, racial and ethnic minority veterans comprised about 21% of veterans, and by 

2040 that number is projected to increase to 34% (Department of Veterans Affairs 2013). The 

projected growth of the minority veteran population is illustrated in Figure 2.1. The substantial 

size of veterans as a population in general and particularly the growth of minority veterans warrants 

more attention regarding the unique health and well-being of these individuals, including how their 

health compares to other veterans and civilian non-veterans. Examining the scope of the disparities 

between non-veterans and veterans is not merely an intellectual exercise; it has the capacity to 

inform research and policy regarding potentially equalizing forces to intractable health disparities.  

 

BACKGROUND  

Serving in the military is a transformative institutional experience (Elder 1998), often 

considered a “turning point” or “bridging environment” (Browning, Lopreato, and Poston Jr 1973; 

Sampson and Laub 1995) that can significantly alter the life course and subsequent health of those 

who serve (MacLean and Elder Jr 2007). Previous research has shown that blacks who serve are 

select in that they have certain personal advantages over those who do not  (Rackin, Forthcoming.; 

Teachman, Call, and Segal 1993), are exposed to an institutional climate which has strived to 

minimize racism for longer than almost any other institution (Moskos and Butler 1997), have 

beneficial rates of marriages (Lundquist 2004), elevated socioeconomic attainment (Teachman and 
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Call 1996), and if eligible can be provided lifetime health benefits. Thus, the following section 

describes, how factors related to selection into the military, factors within the military, and post 

military factors converge on the anticipation of smaller black/white inequality in mortality among 

veterans.  I then emphasize the importance of descriptively documenting any potential differences 

by birth cohort. 

 

Reasons to Anticipate Smaller Black/White Inequality in Mortality among Veterans: 

Selection into the Military 

 In the All-Volunteer era of the late twentieth century, relative to their population size black 

males disproportionately served in the military (Kleykamp 2007). Even at the turn of the 21st 

century blacks in high school had some of the highest levels of interest in military service 

(Bachman et al. 2000; Segal et al. 1999). The large group of black men who served in the armed 

forces were positively select in terms of education and physical health characteristics, factors 

which undoubtedly influence later life health (MacLean and Elder Jr 2007). The process of 

favorable selection into the military by some black men into the military has long been identified 

as “creaming” (Mare and Winship 1984). Other research has found similar evidence for favorable 

selection among blacks. For example, blacks who served in the military had higher high school 

GPAs than blacks who did not (Teachman, Call, and Segal 1993). The documented process of 

“creaming” for blacks (Mare and Winship 1984), whereby the most educated, motivated, and 

healthy enlist in military, is not the same for whites. In fact, for whites, a different process of 

selection occurs such that some whites are apt to see the military as a “fallback plan” when other 

occupational opportunities or markets are constrained (Rackin Forthcoming). This has been 

illustrated by previous research showing that whites in the military had lower GPAs than their 

peers who did not serve (Teachman et al. 1993). In other words, whites who serve in the military 

are relatively negatively select whereas blacks who serve are relatively positively select.  

Additionally, passing the physical entrance exam and completing the rigors of boot camp 

and physical activity that can be demanded by the military also requires good health. For example, 
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the pre-induction physical exam rejection rate for military service was roughly 70% in 1950 

(Lopoo, Wing, and Wolf 2011). This suggests that at one time all who enter the military, regardless 

of race, have relatively comparable health, setting a comparably high “floor” of health for future 

health decline.  At the very least, the least healthy are excluded from military service (Teachman 

2011). The positive selection of blacks, based on health and educational factors, comparable health 

within the military and comparably negative selection of whites (based on high school GPAs), 

points to smaller differences in risk of death between blacks and whites who have served in the 

military than those who have never served in the military. 

Indeed, previous research has shown that selection is especially relevant for black/white 

veteran/non-veteran differences in health (Teachman 2011; Rackin Forthcoming). Recent research 

(Rackin Forthcoming) used propensity score matching to account for certain measurable aspects 

of selection into the military and found that when factors related to selection are accounted for 

there were no veteran/non-veteran differences in black/white disparities in self-reported physical 

and mental health among middle-aged adults.  Teachman (2011) also found little evidence of 

black/white veteran/non-veteran differences in reported health among adults at midlife after 

harnessing a quasi-natural experimental design that partially accounted for selection.  However, it 

is unclear if this pattern is present in different cohorts, among older adults, or if it extends to 

mortality rather than self-reported health.  Overall, the favorable selection of blacks (in terms of 

health, education, and unmeasurable characteristics) into the military leads me to anticipate smaller 

black/white inequality in mortality among veterans. 

 

Reasons to Anticipate Smaller Black/White Inequality in Mortality among Veterans: 

Factors within the Military 

Factors during military service also may lead to a smaller racial mortality difference among 

veterans compared to their non-veteran peers. With Executive Order 9981, President Truman 

outlawed racial discrimination within the military. After the Executive Order, which preceded the 

Civil Rights Act by almost 20 years, the military became one of the first major institutions to 
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desegregate. While the progress towards positive race relations has been slow and incomplete 

(Burk and Espinoza 2012), good race relations are imperative for the military, as they are necessary 

to being an effective fighting force. Specifically, military sociologists have stressed the importance 

of good race relations within the military for the moral contract of serving in the military to the 

state and larger society, a society which emphasizes diversity and equal opportunity (Burk 2007; 

Burk and Espinoza 2012).  

Aside from the explicit focus by the military on fostering a racially equitable institution, 

there are other institutional factors which could ultimately minimize health disparities. The 

military is a deeply structured organization wherein individual identity factors such as race are 

minimized in favor of a strict hierarchy and broader organizational goals (Burk and Espinoza 2012; 

Goffman 1961; Lundquist 2008; Moskos and Butler 1997). For example, one of the first activities 

in basic training is to cut the hair of the cadet, removing an important aspect of individuality in 

favor of conformity. The military is also often portrayed as an example of a meritocracy (Lundquist 

2008), that is, an organization in which advancement is based on ability and results, rather than 

other factors such as nepotism or race. These institutional factors could be why blacks in the 

military are more likely to have greater occupational satisfaction than whites (Lundquist 2008). 

Serving in the military has other mechanisms to equalize health among its members. The military 

mandates physical fitness, self-discipline, and promotes healthy behaviors and skills, such as 

exercise, discipline, self-esteem, and personal responsibility (Rackin Forthcoming). By regulating 

behaviors and emphasizing healthy behaviors such as exercise, the military also offers direct and 

beneficial social control (Umberson 1987, 1992). These characteristics are presumed to be 

enduring throughout adulthood and to be positive influences on health (LaVerda, Vessey, and 

Waters 2006; Teachman 2011).  

 Not only are blacks disproportionately represented in the military (Kleykamp 2007), but 

blacks also generally serve in the military longer than whites, lengthening the exposure to an 

institution with largely better race relations than in the general public (Lutz 2008). Even if military 

service is brief, membership in the institution (Lundquist 2008; Moskos and Butler 1997) may 
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lessen exposure to racial discrimination and its attendant negative health consequences (Williams 

and Mohammed 2009). Military service additionally occurs at an important stage in the life course 

when blacks are disproportionately vulnerable to incarceration (Pettit 2012; Pettit and Western 

2004), drug use, mortality, and victimization from crime (Harper et al. 2007).  All these factors 

which occur during military service likely positively influence health favorably of blacks after 

military service, especially compared to their peers who did not serve.  This also suggests the 

black/white inequality in mortality will be smaller among veterans (Faragher, Cass, and Cooper 

2005; Umberson et al. 2006, 2002). 

 

Reasons to Anticipate Smaller Black/White Inequality in Mortality among Veterans: Social 

and Health Consequences of Military Service 

Factors after military service could also narrow black/white health inequality among 

veterans. A study by Teachman and Tedrow (2007) reported that the most highly educated white 

veterans earned less than their nonveteran peers, whereas the least educated black veterans earned 

more than their nonveteran counterparts. Other research using social security data has similarly 

shown the income disadvantage of white Vietnam veterans compared to non-veteran peers 

(Angrist 1995). The higher earnings of black veterans may also be due to occupational selection 

within the military. Blacks are apt to choose occupations that train skills transferable to the civilian 

workforce (Burk and Espinoza 2012). These transferable skills are beneficial for blacks; 

experimental data show that blacks with administrative military experience were more likely to be 

called for an interview than blacks with no military experience (Kleykamp 2007). These 

countervailing associations between post-military income and military service point to a smaller 

black/white gap in mortality among veterans. In other words, given income’s negative association 

with mortality (Phelan et al. 2004), I expect that the smaller gap among veterans compared to non-

veterans leads to both lower than expected mortality among black veterans and higher than 

expected mortality among white veterans. However, I note that the differences in income relative 

to non-veteran peers appears to be contingent on pre-service education, historical context, and time 
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since leaving the military, something which will be discussed further below (Phillips et al. 1992; 

Teachman and Call 1996).  Consistent with income, there is also evidence that black servicemen 

and veterans are more likely to be married than their peers who did not serve in the military 

(Lundquist 2004; J. Teachman 2007).  Previous research has shown marriage to be beneficial for 

later life health, especially for men (Umberson et al. 2006), thus the increased propensity to be 

married among black veterans could also advantage their health relative to those who did not serve.   

Health behaviors such as smoking are especially important for the health of veterans 

(Bedard and Deschênes 2006). Indeed, there is some evidence that veterans generally practice 

worse health behaviors than non-veterans, including higher levels of smoking and drinking 

(Hoerster et al. 2012), although veterans’ certain behavioral health factors appear to vary by race 

and ethnicity. For example, research based on Veteran Administration (hereafter VA) patients 

documents higher rates of smoking and heavy drinking among blacks than whites (Conigliaro et 

al. 2000; Cushman et al. 2000; Mickelson, Blum, and Geraci 1997). In contrast, other studies have 

reported more favorable health behaviors among black veterans compared to white veterans such 

as lower levels of smoking and drinking (Richards et al. 1990; Sheehan et al. 2015). 

In the general population, black/white differences in access to medical care and health 

insurance are well documented (Blendon et al. 1989; Fiscella et al. 2002; Weinick, Zuvekas, and 

Cohen 2000; Williams and Collins 1995). Access to insurance and care are important for health 

(Franks, Clancy, and Gold 1993; Wilper et al. 2009), and the differential access to insurance and 

care is at least a partial explanation for the black/white disparities in health and life expectancy in 

the general population (Williams and Jackson 2005). Veterans, however, can be offered 

comprehensive health insurance and care through the VA and while the VA is not without racial 

biases or problems (Burk and Espinoza 2012), simply having any health insurance and access to 

care may reduce the black/white disparities in health among veterans.  Overall, the favorable 

selection of black men into the military, factors within the military, and factors after military 

service all lead to the notion that there will be smaller black/white inequality in mortality among 

veterans and this will be largely due to lower mortality risk of black veterans. 
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Importance of Documenting Cohort Differences 

Cohorts have long been considered instrumental for social change (Ryder 1965) and more 

recently been shown to have distinct profiles of aging (Riley 1987), and mortality (Masters, 

Hummer, and Powers 2012; Yang 2008).  Indeed, these significant cohort differences in aging and 

mortality risk have lead scholars to argue that cohorts have distinct morbidity and mortality 

phenotypes (Crimmins and Finch 2006). Also, importantly, the influence of military service on 

subsequent life outcomes has varied by birth cohort (Elder 1998).  This is not surprising given that 

age of entry, method of entry (e.g. draft versus volunteering), physical requirements to serve, 

duration of service, exposure to combat or toxins such as Agent Orange, benefits provided by the 

military and numerous other factors varied significantly by period of service and birth cohort 

(Maclean and Elder 2007). For example, military service was generally beneficial for 

socioeconomic outcomes among World War II veterans, who largely served immediately after 

High School and were provided generous benefits after service (Elder 1998).  In contrast, Vietnam 

veterans generally experienced worse socioeconomic outcomes than their peers who did not serve. 

Scholars attribute the disadvantage of Vietnam veterans to disruption of higher education, less 

generous benefits packages, and stigma from service (Edwards 2010).  There are also likely 

differences within the military in relation to combat which vary by birth cohort and race and may 

ultimately influence health. For example, in Vietnam (Dohrenwend et al. 2008) and Operation 

Iraqi Freedom (Rundell 2006) black servicemen faced disproportionate levels of post-traumatic 

stress disorder, this disproportionate disadvantage is likely less apparent in cohorts that 

experienced little combat.  

The distinct cohort health and mortality profiles (Hayward and Sheehan 2016) and 

differential impact of military service on subsequent life outcomes by cohort (MacLean and Elder 

2007; Elder 1998) makes it critically important to document how the black/white veteran/non-

veteran mortality inequality varies by birth cohort.  My data and interest in comparison with non-
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veterans makes it impossible to analyze the differential impact of specific military service factors 

(also non-veterans generally aren’t exposed to factors within the military) on black/white 

inequality, however my data does allow the documentation of racial disparities between veterans 

and non-veterans between cohorts. Therefore, in this analysis I not only compare black/white 

inequality in mortality between veterans and non-veterans but I additionally document the 

inequality by cohort.  

 

 

DATA AND MATERIALS 

Data 

I used data that came from thirteen years (1997-2009) of the publicly available Integrated 

Health Interview Series version of the NHIS (Minnesota Population Center and State Health 

Access Data Assistance Center 2016) with mortality follow-up through the end of 2011. The NHIS 

is a large nationally representative annual survey of non-institutionalized American households, 

containing detailed information about health, socioeconomic status, and other factors. The NHIS 

is also is linked to the National Death Index (NDI) using a 14-point matching system, which links 

survey respondents to death certificates (National Center of Health Statistics 2009). Results from 

the publicly released data have been shown to be extremely similar to the restricted data when 

investigating all-cause mortality (Lochner et al. 2008).  

The NHIS has major strengths for this analysis. First, it contains a large nationally 

representative sample of American non-veteran and veteran males from multiple birth cohorts. 

Second, it contains information regarding respondents’ veteran status. Third, it contains many 

other variables associated with health outcomes such as educational attainment and behavioral 

health factors. Fourth, when weights are employed the results are representative of the U.S. non-

institutionalized adult population. Most importantly, the NHIS-LMF is linked to the National 

Death Index, allowing the analysis of risk of death (Lochner et al. 2008).  
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My sample was comprised of sample adults aged 30-84 at time of survey from the 1997-

2009 surveys that were eligible for mortality follow up, that reported being non-Hispanic white or 

black, and were not currently enlisted in the military. I excluded those aged under 30 as they could 

still be serving in the military and more importantly had a low risk of mortality. I also excluded 

those aged 85+ at time of survey as the NHIS top codes age at 85.  The substantive results were 

similar when those currently in the military, or those dropped due to my age restrictions remained 

in the sample.  

Measures 

In my analysis, race refers to self-reported race: non-Hispanic whites (coded 0) and non-

Hispanic blacks (coded 1). I also estimated models including other race/ethnic groups including 

Hispanics but found no significant differences for the ethnicity effects, nor did I have theoretical 

justification to anticipate such differences (see Table 2.5). My other major key variable of interest 

was veteran status. The measure of veteran status was based on whether or not the respondents 

were ever honorably discharged. I coded those who reported being honorably discharged “1” and 

“0” if otherwise.  All models, also included the region of residence. The legal definition of a 

veteran is someone who is discharged or released from the military under conditions other than 

dishonorable. Over 90% of all those who served are honorably discharged (Minnesota Population 

Center and State Health Access Data Assistance Center 2016), I further discuss the limitations of 

this measure in the discussion.   

In order to investigate how health behaviors, influence any observed race/ethnic disparities 

in mortality, I examined three key measures of health behavior. Smoking history was a categorical 

variable is coded as follows: (0=reference) never smoker, (1) past smoker, (2) current some-day 

smoker and, (3) current every-day smoker. While not directly a health behavior, self-reported body 

mass was a categorical variable based on clinical classifications of weight (Ogden et al. 2014): 

underweight (BMI 0-18.49), normal weight (BMI 18.5-29.99: reference), and obese (BMI 30+). 

Finally, alcohol consumption identifies never drinkers of alcohol (0) as the reference, (1) former 
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drinkers of alcohol and (2) current drinkers of alcohol. While also not a health behavior, I also 

included a dichotomous variable indicating whether or not the respondent has health insurance 

(0=no health insurance, 1=has health insurance).  

In order to examine how socioeconomic disparities, influence the extent of the race/ethnic 

disparities in mortality, I first included a categorical measure of yearly household income coded 

as: (0=reference) $0-$34,999, (1) $35,000-$74,999, and (2) $75,000+. I additionally included a 

measure of the highest level of educational attainment achieved by the respondent. Education was 

coded as the following categorical variable: (0=reference) less than high school, (1) high school, 

and (2) more than high school. I also included a categorical measure of marital status with (0) 

married as the reference, (1) divorced/separated, (2) widowed, and (3) never married. There was 

generally little missing data aside from reported household income which had just under 15% 

missing values. All missing data for the independent variables aside from veteran status and race 

were handled with STATA’s multiple imputation suite. I also fit models with a flag for missing 

reports of income which provided similar substantive results. 

To document potential cohort differences in race differences among veterans/non-veterans 

I stratified my sample into four subsamples based on birth year.  These cohorts were defined by 

important historical cohort and military circumstances. The first cohort was defined as those born 

before 1927.  These men would have been eligible, based on age, to serve during the Second World 

War. The next cohort was those born between 1928 and 1942.  These men were eligible, based on 

age, to serve in the post-World War II world, including conflicts in Korea and Vietnam.  The next 

cohort was those born were eligible for the Vietnam draft lottery (born between 1944-1952). While 

the draft ended in 1973, only 646 men were drafted that year (Selective Services System 2016), so 

the cutoff was set at 1952.  The final cohort was those born 1953 and after, all these men served 

in the All-Volunteer era.  Unfortunately, given my stratification by veteran status and race I did 

not have enough deaths to further stratify into even finer cohorts, especially for the youngest 

cohort.  In sensitivity analyses described below, I considered the robustness of the results of my 

cohort classifications.  
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Methods  

To analyze the extent of black/white and veteran/non-veteran mortality inequality for the 

entire population, and by cohort I implemented the following protocol. I first calculated crude 

incidence of death rates to document the black/white veteran/non-veteran risk of death by cohort 

and for the entire sample. I next estimated a series of progressively adjusted Cox proportional 

hazard models (Singer and Willett 2003). Cox proportional hazard models have been previously 

used to analyze mortality using the NHIS–LMF (Masters et al. 2013; Montez and Zajacova 2013) 

due to their ease of interpretability and because they do not assume a distribution of death across 

age or of survival time (Denney et al. 2010). More exactly, the baseline hazard is unspecified. This 

allows the hazard to be different at each age and to be modeled non-parametrically. As a result no 

estimated baseline hazards are produced.  I specified time as attained age since birth (Kom, 

Graubard, and Midthune 1997; Verweij and van Houwelingen 1995) in quarter years which was 

the finest common denominator available from the public data. The mortality follow up ended on 

December 31st 2011, giving a maximum 14 years of observation or follow-up. These decisions 

yielded 810,150.75 person-years of observation among 99,063 respondents (average of 8.17 years 

per respondent) from January 1st 1997 to December 31st 2011.  Critically, since attained age is 

my specification of time, I excluded age at survey from the models.  However, when age at survey 

was included the results remained similar. I additionally estimated piecewise exponential models 

which produced similar substantive results. 

One important assumption of Cox models is that the hazard of mortality is the same or 

proportional for all respondents. I tested the global proportionality using the Schonenfeld residual 

test, which indicated a violation of the global proportionality assumption. After further 

investigation, I found that non-proportional effect of race was due to small cell sizes in the oldest 

ages for black veterans (after these veterans aged to become 90 years or older). Similarly, non-

proportionality was only apparent in pre-Vietnam draft birth cohorts. After I corrected for non-
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proportionality, using an interaction term with age, in the oldest ages my substantive results were 

similar for the entire sample (see Table 2.6). Given these results and evidence which suggests Cox 

model estimates from large nationally representative samples are relatively robust to non-

proportionality (Therneau and Grambsch 2000) I am confident in my results.  

I implemented the following progressive adjustment strategy. To analyze if black/white 

mortality inequality is smaller among veterans than non-veterans I fit Cox proportional hazard 

models with an interaction term between veteran status and race/ethnicity. I first estimated a model 

with no controls, then a model only controlling for region of residence, then added health behaviors 

and health insurance, and then added socioeconomic status. I then stratified my sample by birth 

cohort and followed an abbreviated progressive adjustment analysis where I first control for region 

and then add the entire set of controls. 

 

RESULTS 

Descriptive Statistics 

Table 2.1 depicts the incidence of mortality rates stratified by race, veteran status, and birth 

cohort. Black veterans had a higher risk of death than white veterans for each birth cohort but the 

death rate for the entire sample was lower for black veterans (26.8) than white veterans (29.3). 

This largely resulted from a greater concentration of black veterans in the All-Volunteer era and 

white veterans in the pre-Vietnam eras. As for non-veterans, blacks had higher death rates for each 

birth cohort than whites but the relative black/white gap was smaller among veterans than non-

veterans for each birth cohort except the eldest. Additionally, black veterans (16.0) had lower death 

rates than non-veteran blacks (17.5) among the Vietnam draft eligible birth cohort.  Black veterans 

also had lower death rates (5.0) than non-veterans (5.8) in the All-Volunteer era birth cohort, 

whereas white veterans had higher death rates than their non-veteran peers for each birth cohort 

except the eldest. Overall, this provided evidence that black/white mortality inequality is smaller 
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among veterans than non-veterans and that for each cohort black veterans have higher death rates 

than white veterans.  

Table 2.2 shows the weighted descriptive statistics for the analytical sample. 12% of the 

sample was black, and there were fewer black veterans (9.8%) than black non-veterans (13.0%). 

However, in ancillary analysis I found that the racial composition of veterans varied by cohort, 

with higher proportions of blacks in the All-Volunteer Force cohort, which is consistent with 

previous research (Kleykamp 2007). Non-veterans had a favorable distribution of income 

compared to veterans, despite having comparable levels of education. Other notable differences 

between veterans and non-veterans were the higher levels of past-smoking among veterans 

(45.5%) compared to non-veterans (26.1%), and veterans were more likely to report having health 

insurance (93.1%) than non-veterans (86.1%).  

Multivariate Results 

The results of the progressively adjusted Cox models which were fit to test if the 

black/white disparities in mortality are smaller among veterans than non-veterans are depicted in 

Table 2.3. The first model shows the interaction between race and veteran status. Indeed, the 

interaction between veteran status and blacks was significant and negative (HR: 0.85, p < 0.01) 

suggesting that the black/white differences in mortality are smaller among veterans than non-

veterans. Additionally, the point estimate for non-veteran blacks (HR 1.51, p < 0.001) was 

significantly higher than black veterans (HR 1.51*1.03*0.85=) 1.31. To visually clarify I present 

the results of Model 1 in Figure 2.2, which depicts the risk of death by age, race, and veteran status 

adjusted only for region of residence. White veterans have only a slightly higher risk than white 

non-veterans. Black veterans have a much higher risk of death than white veteran and non-

veterans, but also have a lower risk of death than black non-veterans. Black non-veterans have by 

far the highest risk of death. It is important to note that the race difference in the risk was larger 

among non-veterans than veterans. 
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Model 2 added controls for region of residence. The interaction remained significant and 

negative (HR .85, p < 0.01). Model 3 added controls for the health behaviors of smoking, drinking, 

and self-reported body mass index as well as health insurance. Net of these controls, the interaction 

remained significant (HR: .89, p < 0.05) which suggested that the black/white differences were 

smaller among military veterans.  The behavioral health factors operated in the expected directions.  

Model 4 additionally included controls for the following socioeconomic factors: household 

income, educational attainment, and marital status. When socioeconomic factors were included in 

the model, the main effect for veterans (or white veterans) also became marginally significant 

compared to white non-veterans (p < 0.1). However, despite these controls, the interaction 

remained significant (HR: .91, p < 0.05), substantively meaning that black veterans had a 

significantly lower risk of death than their peers who never served, and that the relative black/white 

difference between veterans was smaller than among non-veterans. Overall these results provided 

evidence for the notion that black/white disparities in mortality among men were smaller among 

military veterans than non-veterans. 

I finally documented results from cohort stratified Cox models which employ an 

abbreviated progressive adjustment strategy, these results are shown in Table 2.4. There were no 

significant racial or veteran differences in risk of mortality in the cohort born 1927 and before.  

For the post-World War II through Vietnam cohort (born 1928-1943), there were significant racial 

differences, with non-veteran black males having significantly higher hazard of mortality (HR: 

1.50, p >.001) in Model 1. However, this difference was explained by controls for behavioral 

health and socioeconomic status.  For the Vietnam draft eligible cohort, non-veteran blacks also 

had significantly higher hazard of mortality (HR: 1.86, p > .001) and these differences remained 

significant when controls for behavioral health and socioeconomic status were included.  However, 

there were no significant black/white differences in the risk of death that varied by veteran status 

among this cohort.  In the All-Volunteer cohort, there were significant differences by veteran 

status. While black non-veterans still had significantly higher risk of death (HR: 1.81, p > .001), 

the interaction term suggests that black male veterans had a lower risk than their non-veteran 
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counter-parts (HR: .64, p>.01).  When behavioral health and socioeconomic factors were 

explained, the interaction became marginally significant.  Upon further examination, I found that 

the interaction term was explained by socioeconomic factors, rather than behavioral health.  This 

suggested that the elevated socioeconomic attainment of black veterans in the All-Volunteer era 

advantages their health, at least compared to their peers who did not serve. Of course, my data 

cannot adjudicate if the enhanced socioeconomic status of black veterans in this era due to factors 

related to selection, military service, benefits provided after military service or other factors.  I 

also conducted sensitivity analyses regarding where the smaller disparities were concentrated in 

the All-volunteer era.  By splitting the All-volunteer era into two groups based on number of deaths 

I found that the advantage, based on interaction term, was concentrated for those born 1953-1957 

and that the interaction was just over marginally significant for those born 1958 and older.   

 

DISCUSSION 

Veterans are a large racially-diverse population with unique health challenges (Bedard and 

Deschênes 2006; London and Wilmoth 2006). This study compared the extent of black/white 

differences in risk of death among veterans and non-veterans. While there has been substantial 

research which has examined race/ethnic mortality disparities within veteran and non-veteran 

groups (Haas, Krueger, and Rohlfsen 2012; Hummer et al. 2013; Jha et al. 2001; Sheehan et al. 

2015; J. Teachman 2011), little research has compared the magnitude of health inequality between 

veterans and non-veterans among the entire adult population. This is important given the well-

documented favorable life prospects for black veterans, selection processes into the military, 

factors within the military, benefits after military service, and other factors. 

 I found that black/white inequality in risk of death was reduced among veterans compared 

to non-veterans, and that black veterans have significantly lower risk of death than their non-

veteran counterparts for the entire adult sample. These results by no means suggest that veterans 

are immune from racial health inequality. In fact, consistent with previous research which has 
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shown racial disparities in self-reports of health among veterans (Sheehan et al. 2015), I found 

systematically higher risk of death among black veterans than white veterans.  When I statistically 

controlled factors such as socioeconomic status, health behaviors, and access to health insurance 

the difference between black veterans and non-veterans remained statistically significant for the 

entire sample. It is worth noting that I did not have an exhaustive set of controls for post-military 

factors and as such future research should examine the extent to other post military factors such as 

the lower rates of residential segregation among black veterans (Fischer, Lundquist, and Vachon 

2016) and other factors that may influence racial disparities in the health of veterans. 

When I stratified my analysis by birth cohort, I found that the advantage of black veterans 

was concentrated in the All-Volunteer era (or those born after 1952), as the interaction term was 

not statistically significant in any other era aside from the All-Volunteer era. When I included 

controls for socioeconomic status the interaction term was no longer significant substantively 

suggesting that the socioeconomic advantages garnered by black veterans in the All-Volunteer era 

benefited their health, at least compared to their peers who never served.  It remains to be analyzed 

if the advantaged socioeconomic status among black veterans in the All-Volunteer era was due to 

selection into the military, factors within the military, or other factors.  

To fully analyze the role of selection compared to the causal influence of military service, 

researchers would need either incredibly rich lifelong data or a random assigned experiment. Still, 

going forward researchers could adopt a causal-modeling approach using the draft as an instrument 

or other quasi-experiments (such as Teachman 2011) focusing on specific studies and surveys to 

analyze if the military has a causal impact of military service on the risk of death of black men 

relative to their peers. Of course, this work will likely lack the external validity to multiple birth 

cohorts that analyses such as this one can provide.  

Unfortunately, this research was also unable to examine detailed information regarding 

military service (such as duration of service, rank, branch, combat exposure, military occupation, 

etc.), as the NHIS just had one question regarding veteran status. By definition non-veterans are 

not exposed to these factors which would have not allowed me to compare the differences between 
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veterans and non-veterans—my key research objective.  Additionally, my measure of veteran 

status is crude as the respondents are asked if they have ever been honorably discharged. Despite 

the fact that the overwhelming majority of those who serve are honorably discharged (over 90%; 

Minnesota Population Center and State Health Access Data Assistance Center 2012) only 

classifying veterans as those who were honorably discharged obviously limits my external validity 

to only those who were honorably discharged.  To analyze I used techniques developed to examine 

the number of cases required to invalidate the inference of my interaction term (Frank 2014).  

Using results from my most controlled model I found that 1,490 observations would have to be 

replaced with observations where there is an effect of 0 to invalidate my inference, however this 

number is larger than the total number of deaths among black non-veterans (1,414).  Still I urge 

that future research using surveys with more detailed questions regarding military history 

examines how the inclusion of those who were not honorably discharged influences conclusions 

regarding black/white differences in health. 

Overall this research has important policy and scientific implications. In terms of policy: 

black veterans still face a higher risk of death than white counterparts suggesting that the Veterans 

Administration should continue to strive to eliminate race based health disparities among veterans. 

In terms of scientific implications, this research builds on previous research which stresses the 

importance of large social institutions such as the military in the creation and potentially 

minimization of racial disparities in critical social outcomes. These results also suggest that future 

research which does not include controls for veteran status may be slightly underestimating racial 

disparities in health. Additionally, these results are only generalizable to male veterans, as female 

enrollment in the military continues to increase; future research should also be conducted for 

females. While there is considerable work to be done among the veteran population to minimize 

health disparities, veterans can be a focal group from whom researchers can learn.



 29 

Table 2.1:       

Incidence of Death (per 1,000) and Rate Ratios by Race, Veteran Status, and Birth Cohort Group.  Males Aged 

30-84. National Health Interview Survey, 1997-2009. 

 

 Black White Entire Sample 

 Veterans  

Non-

Veterans Veterans  

Non-

Veterans Veterans  

Non-

Veterans 

Pre-World War II 94.2 90.1 82.9 89.6 83.7 89.7 

Vets/Non-Vets 1.0 0.9 0.9 

Post-World War II, Pre-Vietnam 38.8 38.5 29.1 25.5 30.0 27.7 

Vets/Non-Vets 1.01 1.14 1.08 

Vietnam Draft 16.0 17.5 10.2 9.4 10.9 10.6 

Vets/Non-Vets 0.9 1.1 1.0 

All-Volunteer Era 5.0 5.8 4.3 3.3 4.4 3.7 

Vets/Non-Vets 0.9 1.3 1.2 

Total Death Rate 26.8 16.3 29.3 10.5 29.0 11.4 

Vets/Non-Vets 1.6 2.8 2.5 

Source: National Health Interview Survey, (1997-2009). Linked Mortality File through 2011.  
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Table 2.2:           

Descriptive Statistics, Among Males, aged 30-84. National Health Interview Survey, 1997-2009.   

           

   Veterans  Non-Veterans  Entire Sample 
           

Race/Ethnicity           

 White (Ref)   90.2%   87.0%   88.0%  

 Black   9.8%   13.0%   12.0%  

Veteran Status           

 Nonveteran (ref)   0%   100%   68.6%   

 Veteran   100%   0%   31.4%  

Age (Average)    60.4   47.5   51.5  

Region of Residence           

 Northeast (Ref)   18.0%   19.4%   19.0%  

 Northcentral/Midwest   26.0%   28.2%   27.5%  

 South   38.1%   36.4%   36.9%  

 West   17.9%   16.0%   16.6%  

Smoking           

 Never Smoker (Ref)   30.7%   48.0%   42.5%  

 Past Smoker   45.5%   26.1%   32.2%  

 Current Someday Smoker   3.1%   4.3%   3.9%  

 Current Everyday Smoker   20.7%   21.7%   21.4%  

Alcohol Consumption           

 Never Drinker (Ref)   9.8%   12.3%   11.5%  

 Former Drinker    23.7%   16.3%   18.6%  

 Current Drinker   66.5%   71.5%   69.9%  

BMI            

 0-18.49   0.8%   0.6%   0.6%  

 18.50-29.99 (Ref)   73.7%   73.5%   73.5%  

 30+    25.6%   25.9%   25.8%  

Health Insurance Status           

Has Health Insurance   93.1%   86.1%   88.3%  

Income           
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Table 2.2 (Continued) 

 $0-$34,999 (ref)   41.2%   34.1%   36.3%  

 $35,000-$74,999   36.4%   36.3%   36.3%  

 $75,000+   22.4%   29.7%   27.4%  

Educational Attainment            
 Less than High School Degree 

(Ref)   12.7%   14.4%   13.9%  

 High School Degree   31.9%   28.5%   29.6%  

 Greater than High School Degree   55.4%   57.0%   56.5%  

Marital Status            

 Married (Ref)   61.1%   57.3%   58.5%  

 Divorced/Separated   20.9%   19.8%   20.1%  

 Widowed   9.3%   3.2%   5.1%  

 Never Married   8.6%   19.7%   16.2%  

Birth Cohort           

 Born 1927 and Before    21.4%   62.2%   49.1%  

 Born 1928-1943   19.5%   3.6%   8.7%  

 Born 1944-1952   35.9%   15.9%   22.3%  

 Born after 1953   23.2%   18.4%   19.9%  

N    31,758     67,305     99,063   

Deaths    7,358     6,333  
   13,691   

Source: National Health Interview Survey, (1997-2009). Linked Mortality File through 2011.  
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Table 2.3:                           

Hazard Ratios from Cox Proportional Hazard Models Predicting Death, Among Males aged 30-84. National Health 

Interview Survey, 1997-2009. 

                            

      Model 1   Model 2   Model 3   Model 4 

                            

Race/Ethnicity                           

 White (Ref)                           

 Black     1.51 ***   1.46 ***   1.30 ***   1.12 *** 

Veteran Status                           

 Nonveteran (ref)                           

 Veteran     1.03     1.03     1.00     1.04 † 

Race/Ethnicity X Veteran Status                           

 Black X Veteran     0.85 ***   0.85 **   0.89 *   0.91 * 

Region of Residence                           

 Northeast (Ref)                           

 Northcentral/Midwest           1.05 †   1.01     1.01   

 South           1.15 ***   1.09 **   1.11 *** 

 West           0.99     0.99     1.03   

Smoking                           

 Never Smoker (Ref)                           

 Past Smoker                 1.39 ***   1.35 *** 

 Current Someday Smoker                 2.12 ***   1.91 *** 
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Table 2.3 (Continued)  
Current Everyday Smoker                 2.79 ***   2.43 *** 

Alcohol Consumption                           

 Never Drinker (Ref)                           

 Former Drinker                  1.16 ***   1.16 *** 

 Current Drinker                 0.82 ***   0.90 *** 

BMI                            

 0-18.49                 2.31 ***   2.12 *** 

 18.50-29.99 (Ref)                  
     

  

 30+                  1.15 ***   1.14 *** 

Health Insurance Status                           

Has Health Insurance                 0.83 ***   1.00   

Income                           

 $0-$34,999 (ref)                           

 $35,000-$74,999                       0.78 *** 

 $75,000+                       0.63 *** 

Educational Attainment                            

 Less than High School Degree (Ref)                           

 High School Degree                       0.91 *** 

 Greater than High School Degree                       0.83 *** 

Marital Status                            

 Married (Ref)                           

 Divorced/Separated                       1.29 *** 

 Widowed                       1.16 *** 

 Never Married                       1.47 *** 
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Table 2.3 (Continued) 

N                     99,063          

Person Years                   810,151          

Deaths                     13,691          

† p < 0.1 * p <0.05 ** p <0.01 *** p < 0.001 

Source: National Health Interview Survey, (1997-2009). Linked Mortality File through 2011.  
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Table 2.4:                        

Hazard Ratios from Cox Proportional Hazard Model Predicting Death, Among Males aged 30-84, Stratified by Birth  

Cohort National Health Interview Survey, 1997-2009. 

 World War II and Before  Post-World War II-Vietnam  Vietnam Draft eligible   Post-Vietnam-Cohort  

 (Born 1913-1927)  (Born 1928-1943)  (Born 1944-1952)  (Born after 1953 and After) 

 Model 1  Model 2  Model 1  Model 2  Model 1  Model 2  Model 1  Model 2 
                        

Race/Ethnicity                        

 White (Ref)                        

 Black 1.07   0.88 †  1.50 ***  1.08   1.86 ***  1.16 *  1.81 ***  1.28 *** 

Veteran Status                        

 Nonveteran (ref)                        

 Veteran 0.99   1.03   1.00   0.99   1.01   0.96   1.20 *  1.07  

Race/Ethnicity X Veteran Status                      

 Black X Veteran 1.06   1.10   0.91     1.02   0.87   1.03   0.64 **  0.76 † 

N 8,598  22,100  19,730   48,635 

† p < 0.1 * p <0.05 ** p <0.01 *** p < 0.001 

Source: National Health Interview Survey, (1997-2009). Linked Mortality File through 2011.  

Notes: Model 1 includes no controls. 

Model 2 includes controls for Region of Residence, Income, Education, Marital Status, Smoking, Alcohol Consumption  

BMI, and Health Insurance Status. 
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Table 2.5:                 

Hazard Ratios from Cox Proportional Hazard Model Predicting Death, Among Males  

age 30-84, 1997-2009. 

                  

      Model 1     Model 2 

                  

Race/Ethnicity                 

 White (Ref)                 

 Black     1.46 ***     1.13 *** 

 Hispanic     0.90 **     0.79 *** 

 Other Race     0.80 **     0.82 ** 

Veteran Status                 

 Nonveteran (ref)                 

 Veteran     1.04 †     1.05 * 

Race/Ethnicity X Veteran Status                 

 Black X Veteran     0.86 **     0.90 * 

 Hispanic X Veteran     0.92       0.93   

 Other Race X Veteran     1.22       1.06   

Age (Continuous)      1.01       1.00   

Region of Residence                 

 Northeast (Ref)                 

 Northcentral/Midwest     1.03       1.00   

 South     1.14 ***     1.10 *** 

 West     0.98       1.01   

Smoking                 

 Never Smoker (Ref)                 

 Past Smoker             1.34 *** 

 Current Someday Smoker             1.85 *** 

 Current Everyday Smoker             2.36 *** 

Alcohol Consumption                 

 Never Drinker (Ref)                 

 Former Drinker              1.16 *** 
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Table 2.5 (Continued)  

Current Drinker             0.89 *** 

BMI                  

 0-18.49             2.10 *** 

 18.50-29.99 (Ref)                 

 30+              1.15 *** 

Health Insurance Status                 

Has Health Insurance             1.02   

Income                 

 $0-$34,999                 

 $35,000-$74,999             0.78 *** 

 $75,000+             0.62 *** 

Educational Attainment                  

 Less than High School Degree (Ref)                 

 High School Degree             0.90 *** 

 Greater than High School Degree             0.83 *** 

Marital Status                  

 Married (Ref)                 

 Divorced/Separated             1.29 *** 

 Widowed             1.16 *** 

 Never Married             1.46 *** 

N  122,722 

† p < 0.1 * p <0.05 ** p <0.01 *** p < 0.001                 

Source: National Health Interview Survey, (1997-2009). Linked Mortality File through 2011.  
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Table 2.6:               

Hazard Ratios from Cox Proportional Hazard Model Predicting Death, Among Males  

age 30-84, 1997-2009.               

                

      Model 1   Model 2 

                

Race/Ethnicity               

 White (Ref)               

 Black     1.48 ***   1.14 *** 

Veteran Status               

 Nonveteran (ref)               

 Veteran     1.02     1.03   

Race/Ethnicity X Veteran Status               

 Black X Veteran     0.86 **   0.91 * 

Interaction with Time               

 Black X Time over 90     0.42 **   0.37 *** 

 Veteran Status X Time over 90     1.06     1.08   

 Black X Veteran X Time over 90     1.43     1.55   

N      99,063 

† p < 0.1 * p <0.05 ** p <0.01 *** p < 0.001               

Source: National Health Interview Survey, (1997-2009). Linked Mortality File through 2011.  

Notes: Model 1 Controls for Age and Current Region. Model 2 includes all controls.   
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Figure 2.1: Projected Proportion of Minority Veterans, Through 2040. 

 

 

Source: Veteran Administration 2013 Calculations. 
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Figure 2.2: Hazard of Mortality, Differences by Black/White and Veteran Status, 

Demographic Controls. 
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CHAPTER 3: EDUCATION AND HEALTH CONDITIONS AMONG 

INCARCERATED AND THE NON-INCARCERATED POPULATION 

 

INTRODUCTION 

In the 20th century the U.S. incarcerated population grew considerably. In 1925, the 

incarceration rate was 79 per 100,000, but by 2003 the incarceration rate increased by about six-

fold to almost 500 per 100,000 (Bureau of Justice Statistics 2003). This growth is illustrated in 

Figure 3.1. Current estimates suggest that more than one out of every one-hundred American adults 

are currently incarcerated and about three percent are under some form of correctional supervision 

(Pettit 2012; Wakefield and Wildeman 2011).  Those who are incarcerated are not a random subset 

of the adult population, instead they overwhelmingly come from disadvantaged socioeconomic 

backgrounds (Dolan and Carr 2015), are racial or ethnic minorities (Pettit 2012), have low levels 

of formal education (Arum and Beattie 1999), and higher levels of chronic and infectious health 

conditions (Binswanger, Krueger, and Steiner 2009).  Given the non-trivial proportion of the 

population incarcerated and the important lifetime implications of being incarcerated; mass-

incarceration is an important mechanism for reproducing racial inequality while also shaping 

political outcomes and the labor market (Manza and Uggen 2008; Pattillo, Western, and Weiman 

2004; Pettit 2012; Roberts 2004).  

The non-trivial and non-random segment of incarcerated American adults potentially 

complicates estimates of population health and health disparities. Specifically, the incarcerated 

population likely influences the estimation of the well-documented relationship between education 

and a number of health outcomes observed at the population level. Generally, previous research 

has found that those with higher levels of educational attainment report favorable health, fewer 

health conditions, and ultimately live longer and proportionally healthier lives compared to those 

with lower levels of education (for overviews see: Baker et al. 2011; Hummer and Lariscy 2011).  

These findings are typically, although not exclusively (for example see: Miech et al. 2011), based 
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on surveys from samples which are representative of the civilian and non-institutionalized U.S. 

population. Examples of these datasets include the National Health Interview Survey or the 

National Health and Nutrition Examination Survey. By virtue of their design, these surveys 

exclude Americans who live in an institution (e.g. anyone who is currently in jail or prison). Thus, 

the preponderance of results from previous research examining the education-health association 

lacks generalizability to those who are incarcerated.  The lack of generalizability is especially 

important, given the size of the incarcerated population, the fact that they are not a random subset 

of the population, and since it is unknown whether the relationship between education and specific 

health conditions exists in a manner consistent to the general population in highly regulated and 

formally administered institutions such as prisons.   

Using data from the 2003-2004 Survey of Inmates in State and Correctional Facilities and 

the 2002-2004 National Health Interview Survey, I test the relationship between education and 

chronic and infectious health conditions among the incarcerated population and also compare the 

relationship between education and chronic and infectious health conditions in the incarcerated 

population to the non-incarcerated population. Specifically, I analyze the following chronic 

conditions: hypertension, diabetes, asthma, arthritis, and cancer.  I also analyze one infectious 

disease: hepatitis.  These health conditions were chosen due to their overall importance for 

population health in the non-incarcerated population (Murphy et al. 2016) and specifically for the 

incarcerated population (Binswanger et al. 2009; Center of Disease Control 2013; Massoglia and 

Pridemore 2015; Noonan and Ginder 2013).  Additionally, these conditions were selected to be 

consistent with previous research (Binswanger et al. 2009) and pragmatically because they were 

comparable across the selected data sources which sample the incarcerated and non-incarcerated 

populations. To analyze these conditions, I first descriptively document major demographic 

differences between the incarcerated and non-incarcerated samples. I then provide age 

standardized prevalence rates for the aforementioned health conditions by level of education and 

incarceration status.  I next fit multivariate models that predict these conditions as a function of 

educational attainment and a set of important controls.  I finally conduct sensitivity analyses 
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regarding my results when accounting for factors such as the availability of health examinations 

in prison, the duration of incarceration, and the functional form of education.  

Analyzing the relationship between education and health conditions among the 

incarcerated and if this relationship may differ between the incarcerated and the non-incarcerated 

is important for several reasons.  First, this analysis can help identify specific segments of the 

incarcerated and non-incarcerated population who face an elevated risk of particular health 

conditions. In particular, identifying specific segments of the incarcerated population who are 

especially vulnerable for health conditions is critical given that compositionally the incarcerated 

population is aging and thus faces greater risks of chronic diseases (Porter et al. 2016; Rikard and 

Rosenberg 2007). Second, this analysis examines the external validity of the well-documented 

relationship between education and health in the non-incarcerated population to a non-trivially 

sized population which is has traditionally been excluded from population health surveys: the 

incarcerated.  Third, this research has important theoretical implications for understanding the 

relationship between education and health.  In prison, many of the “intermediate mechanisms” 

(Link and Phelan 1995) through which education may influence health conditions (e.g. diet, 

residential location, income, and occupational exposure) are held relatively constant across persons 

with different levels of education.  The fact that these pathways are so similar across educational 

groups in prison could lead to small or non-existent educational inequality in prison. Of course, 

educational disparities could still arise in the context of prison, as the highly educated accrue health 

advantages through gradual choices, which prevent chronic conditions and also avoid risky 

behaviors (e.g., unsanitary-tattoos) which place them at risk of chronic or infectious diseases such 

as hepatitis-C (Latimer et al. 2007).    

 

BACKGROUND AND HYPOTHESIZES  

Mass Incarceration and the Validity of Population-Based Surveys 
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As mentioned, current estimates suggest that more than one in one hundred adults are 

incarcerated at any time (Pettit 2012).  In terms of their health and educational attainment those 

who are incarcerated are not a missing completely at random  subset of the population (Allison 

2001), and their exclusion from nationally representative samples of the civilian, non-

institutionalized population likely biases estimation of social and health phenomena estimated to 

be occurring at the population level (such as racial equality: see Pettit 2012).  Indeed, in terms of 

health, previous research has shown that those who are incarcerated report higher levels of 

hypertension, asthma, arthritis, and hepatitis (Binswanger et al. 2009).  Thus, excluding the non-

incarcerated population in calculations of prevalence estimates of these conditions could lead to 

lower estimates than would be expected in the total population.  Related research has also shown 

that excluding those who live in group quarters leads to significant underestimates in the 

prevalence of disability among working age males and that males with less than a high school 

education have disproportionate levels of residence in group quarters—likely prisons (Stapleton, 

Honeycutt, and Schechter 2012). 

The exclusion of the incarcerated population from nationally representative surveys is also 

reflected in the estimates of social characteristics of the population such as educational attainment.  

For example, a study by Harlow (2003) reported that 41.3% of those who are incarcerated have 

less than a high school education or equivalent, which is over twice the level of the non-

incarcerated population (18.4%) (Harlow 2003).  Petitt (2012) reported even greater educational 

differences and estimated that 55.7% of the incarcerated population had less than a high school 

degree or equivalent.  Petitt (2012) concluded that excluding the incarcerated population leads to 

over-estimates of educational attainment of the U.S. population. This is important because it means 

that excluding the incarcerated provides a sampling frame which is healthier and also more highly 

educated than had the incarcerated also been sampled (Binswanger et al. 2009; Maruschak, 

Berzofsky, and Unangst 2015). Thus, previous research examining the association between 

education and health has largely excluded a non-trivial segment of the population who happen to 

have the lowest levels of education and are also the sickest.  In this analysis, I build on previous 
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research by testing the external validity of the relationship between education and health to a group 

that is largely overlooked by major national health surveys: the incarcerated. 

Education and Health 

The empirical literature which has analyzed the relationship between education and health 

in the American context has found that those with greater levels of education have more favorable 

health than those with lower levels of education (Baker et al. 2011; Hummer and Hernandez 2013; 

Hummer and Lariscy 2011; Rogers et al. 2016).  For example, this work has shown the highly 

educated have favorable reports of self-reported health (Liu and Hummer 2008), lower levels of 

mortality at every age (Hummer and Hernandez 2013), that these mortality disparities are widening 

by time period (Hayward, Hummer, and Sasson 2015), and by birth cohort (Masters, Hummer, and 

Powers 2012).  Those with greater educational attainment also have lower levels of critically 

important chronic diseases such as heart disease (Garrison et al. 1993; Hinkle et al. 1968), diabetes 

(Mezuk et al. 2008), and many (especially preventable) forms of cancer (Hayward et al. 2000; 

Siegel, Naishadham, and Jemal 2012).  Given this evidence, some have even suggested that 

education may play a casual role in health (Baker et al. 2011).  In sum, previously conducted 

research presents overwhelming and compelling evidence of a link between education and health.  

To the best of my knowledge, only one other study has analyzed the relationship between 

education and health in an incarcerated population (Nowotny, Masters, and Boardman 2016). 

Using the Survey of Inmates in State Correctional Facilities these researchers investigated the 

relationship between education and health among the incarcerated in state prisons.  They found 

that education prior to incarceration was associated with lower counts of a sum of total health 

conditions. They also concluded that gaining education (such as a GED) in prison was associated 

with lower overall levels of health conditions. I build on their research in a few important ways.  

First, rather than predicting a summed total health conditions (e.g. presence of diabetes + presence 

of cancer…+ presence of hepatitis, etc), I look at specific health conditions (e.g. diabetes).  While 

the sum of conditions may be one way to measure overall health, it can implicitly assume that the 



 46 

etiology of all specific conditions is similar.  However, these individual conditions are important 

and can be more reflective of physiological health and its determinants. Second, in my analysis I 

include the incarcerated from federal prisons.  Third, I compare the educational gradients of these 

conditions between the incarcerated to the non-incarcerated.  Finally, I update national level 

estimates for health conditions to include the incarcerated to reassess the educational gradient in 

health conditions when the incarcerated are included.  

 

Hypothesizes 

The equalization of living conditions and health risks among the incarcerated could lead to 

smaller educational gradients in health for chronic conditions, which are largely due to the 

accumulation of risk factors (Bauer et al. 2014; Omran 1971). Prison is one of the largest 

contemporary examples of a strict Total Institution (Goffman 1961). Goffman originally 

developed the concept of a total institution around prisons to describe the highly rigid and 

supervised environment among prisoners where aspects of individuality such as choice, freedom, 

and presumably level of education, and status are minimized in favor of conformance and 

obedience. Thus, prisons force direct social control over many health behaviors (Umberson 1992, 

1987). As mentioned, prisoners have extremely regimented behaviors, are served similar diets, all 

share the same medical care and doctors, live in the same circumstances/areas, and certain risky 

health behaviors are formally restricted.  In the general population these are all avenues where the 

highly educated are gradually able to garner health advantages relative to those with low levels of 

education (Mirowsky and Ross 2005, 2015).  Additionally, in the non-incarcerated population, 

those with higher levels of education are also able to spend their income to benefit their health 

(Marmot 2002), whereas in prison the opportunity to spend, especially to benefit health is largely 

limited. For emphasis, the lack of variation in ability to differentiate health through gradual 

decisions and advantages is especially important for chronic or man-made health conditions which 

largely result from life-long health decisions, exposures, and accumulation of risk factors 
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(Olshansky et al. 2012). Thus, due to the equalization in health behaviors, intervening mechanisms, 

and circumstances in prison there could be a smaller educational gradient in chronic health 

outcomes than in the general public where the highly educated are able to reap health benefits and 

the less educated face substantial health risks. 

There are other reasons which could equalize health and risk of chronic conditions by level 

of education among prisoners. Being incarcerated is a stressful experience which negatively 

impacts overall health (Massoglia and Pridemore 2015).  However, the relative difference between 

being incarcerated and not being incarcerated in terms of living situations may be less for those 

with lower levels of education. For example, those who are incarcerated are provided 

constitutionally mandated healthcare, something that the non-incarcerated with low levels of 

education may have little access (Schiller, Adams, and Nelson 2005).  This is not to say that 

incarceration is beneficial for overall health; as other work has consistently shown that the 

incarcerated report more chronic conditions (Binswanger et al. 2009) and have higher levels of 

infectious diseases than the non-incarcerated (Baussano et al. 2010).  Rather, the outside 

environment for those with low levels of education may be so pernicious that prison could be 

protective for certain health risks and causes of death (Rosen, Schoenbach, and Wohl 2008; 

Schnittker and John 2007; Spaulding et al. 2011). Indeed, a longitudinal analysis of a cohort of 

prisoners in Georgia found that the risk of death was lower when the prisoners were the imprisoned 

than when they were released (Spaulding et al. 2011).  After release, the excess mortality was 

largely due to factors such as drug overdose, HIV and homicide, causes of death which are 

curtailed in prison.  Consistently, other research reports that young black men in prison have lower 

levels of death than those who are not incarcerated (Rosen et al. 2008).   

  For those with the lowest levels of education, incarceration might be normative (Goffman 

2009), but for those with higher levels of education, it may be non-normative, causing additional 

stress, stress which ultimately undermines health.  There are also issues related to selection into 

prison that would lead to a prediction of smaller educational differences in health outcomes among 

prisoners.  Some researchers have claimed that most crimes require at least baseline levels of health 
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to commit, leading to relatively comparable health among all prisoners (Fazel and Benning 2006). 

For example, Schnittker and John (2007) showed that prisoners suffer from fewer severe physical 

impairments than those who are not incarcerated. All of these factors could culminate in the 

expectation of smaller educational health disparities in chronic conditions among the incarcerated. 

 

Hypothesis #1: There is smaller educational inequality in chronic health conditions among the 

incarcerated than the non-incarcerated. 

 

Although a shallower educated gradient in health is expected among the incarcerated for 

chronic health conditions, there could be other reasons to anticipate that educational disparities 

may still be present for chronic conditions in the incarcerated population.  Incarcerated persons 

who achieve high levels of educational attainment are generally from more socioeconomically 

advantaged backgrounds (Dubow, Boxer, and Huesmann 2009). These backgrounds may limit 

exposures to harmful conditions in childhood which may be protective for future risk of chronic 

conditions (Friedman et al. 2015; Montez and Hayward 2014).  Additionally, those who have 

higher levels of education have greater “neuroplasticity,” providing greater risk assessment and 

decision making skills (Baker et al. 2011).  These skills may even provide slight health advantages 

which accrue even in the highly-regulated prison environment to ultimately prevent chronic 

conditions. Those with greater levels of educational attainment may also practice health behaviors 

that may carry over to prison and these practices may still slowly differentiate them from the other 

prisoners in terms of their health. In this case, the educational disparities in health would remain 

in prison, which leads to Hypothesis #2.  

   

Hypothesis #2: There is observable educational inequality in health conditions among the 

incarcerated, with the highly educated having lower risk of chronic health conditions. 
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The first two hypotheses regarding the shallower health gradient among the incarcerated 

reference educational differences in chronic conditions. When considering infectious conditions, 

especially the infectious conditions more prevalent in prisons, it is plausible that the educational 

gradient might be significantly greater among the incarcerated compared to the non-incarcerated 

population. For example, hepatitis rates are considerably higher among the incarcerated population 

than non-incarcerated population (Center of Disease Control 2013).  Enhanced decision-making 

and the ability to evaluate health risks, characteristic of well-educated people, is especially salient 

for infectious diseases such as hepatitis-C which is spread through blood transfers and specifically 

risky behaviors such as unprotected sex, intravenous-drug use, and unsanatized tattoos.  The highly 

educated may be equipped to minimize these risks, especially in prison where these risks are 

especially elevated. Indeed, the high prevalence of hepatitis-C among the incarcerated heightens 

the importance of education and decision making which could lead to an educational gradient that 

is greater among the incarcerated compared to the nonincarcerated.   This leads to my final 

hypothesis: 

 

Hypothesis #3: There is larger educational inequality in some health conditions, 

particularly infectious conditions, among the incarcerated than the non-incarcerated. 

 

DATA AND METHODS 

Data 

The data for this investigation came from two sources: one representative of the 

incarcerated population and one representative of the non-institutionalized population.  For the 

incarcerated I used data from the Survey of Inmates in State and Federal Correctional Facilities 

(SISFCF), which is nationally representative of prisoners in state and federal facilities. There were 

14,499 prisoners from 287 state prisons and 2,984 prisoners from 39 federal prisons. The SISFCF 
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was conducted from 2003-2004. Unfortunately, there is not a more recently released dataset which 

is generalizable to the entire incarcerated population that also closely aligns to other health surveys.   

To measure the non-incarcerated population, I used data from the 2002-2004 National 

Health Interview Survey (NHIS).  The NHIS is a large nationally representative survey of non-

institutionalized Americans conducted annually. I used the publicly available Integrated Health 

Interview Series version of the NHIS (Minnesota Population Center and State Health Access Data 

Assistance Center 2012).  The datasets were chosen due consistency with previous research 

(Binswanger et al. 2009), similarity in how the questions were asked, representative sampling 

frames, and relatively large samples. I used the 2002-2004 NHIS surveys to be centered on the 

SISFCF sampling timeframe and to be consistent with previous research (Binswanger et al. 2009). 

Although it is possible to include persons in jails, the measures of the key variables did not align 

as well with the other data sources, and jail inmates’ levels of exposure to incarceration are 

generally less than those in prison. Still in ancillary analysis I found that including those from the 

Survey of Inmates in Local Jails (SILJ) did not substantially alter the overall substantive results in 

terms of the educational gradients in chronic conditions. 

  The analytic sample was comprised of all adults aged 18-65 with valid responses 

regarding all the health condition questions. Only 2% of respondents were dropped due to having 

missing values on any of the health condition questions. While the incarcerated were 

systematically more likely to have a missing response and thus be dropped, ancillary analyses 

showed no significant differences in non-response for the health conditions among the incarcerated 

by level of educational attainment. The final total analytic sample was 92,434, comprised of 17,553 

incarcerated and 74,881 non-incarcerated. Other sources of missing data were trivial, for example 

only .83% of combined sample was missing reports of educational attainment.  The small amount 

of remaining missing data was handled with Stata’s multiple imputation suite (Stata Corp 2016). 
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Measures 

Measures in both data sets were coded identically and the datasets were combined (or 

appended). As mentioned above I examined the following health outcomes that were measured in 

both datasets: hypertension, diabetes, asthma, arthritis, cancer, and hepatitis. These conditions 

were coded "1" if the respondent reported having being told by a doctor they had the condition and 

“0” if otherwise.  Extensive information regarding the consistency of question wording between 

surveys has been provided elsewhere (Binswanger et al. 2009). 

I coded incarceration status as non-incarcerated (0, NHIS), and if incarcerated (1, SISFCF).  

My key predictor variable was educational attainment.  Due to the comparably small number of 

highly educated incarcerated individuals, I coded education as follows: less than high school 

education (0; reference), high school education or equivalent (1), and greater than high school (2). 

To examine the sensitivity of my specification I further investigated three additional specifications, 

such as other categorical specifications and a continuous specification.  I elaborate in the sensitivity 

analysis section below. 

For the multivariate analysis, I included controls which are associated with health 

conditions and may vary significantly between the incarcerated and non-incarcerated populations.  

I accounted for race/ethnic status with the following categorical variable: non-Hispanic white (0, 

reference), non-Hispanic black (1), Hispanic (2), and non-Hispanic other (3).  Age is measured 

continuously in years at the time of survey ranging from 18-65.  I also included a categorical 

measure of marital status with married (0, reference), widowed (1), divorced or separated (2), and 

never married (3).  I finally accounted for smoking status: (0, reference) never smoker (0, 

reference), former smoker, and current smoker (2). 

 

Methods 

To compare the extent of educational disparities in health conditions among the 

incarcerated to non-incarcerated I employed the following protocol. First, I documented 
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differences in the two populations in terms of the prevalence of health conditions and distributions 

of the control variables. I next calculated age-standardized prevalence levels of the conditions by 

gender, incarceration status (incarcerated versus non-incarcerated), and educational attainment 

(less than high school, high school or equivalent and greater than high school).  I then estimated a 

series of logistic regression models (Hoffmann 2004) for each health outcome, stratified by 

incarceration status and gender. Health outcomes were modeled as a function of educational status, 

with controls for age, race, marital status and smoking history. I also tested for interaction effects 

to gauge whether the association between educational attainment and each of the respective health 

conditions varies for the incarcerated versus non-incarcerated.  

Additionally, I examined the sensitivity of my findings in three ways. While prisoners are 

provided constitutionally mandated medical care, this care is not without problems (Wilper et al. 

2009). Notably, the incarcerated still might lack the same levels of access to and quality of medical 

care compared to the general public, which could potentially lead to the underreporting of health 

conditions. Thus, in a sensitivity analysis, I limited the incarcerated sample to only those who 

received a medical examination upon arrival in prison.  This criterion thereby limits the analysis 

to only those who have seen a doctor relatively recently regarding their health. Next, I tested if 

exposure to prison moderated the effect of educational attainment on health outcomes.  To 

accomplish this I estimated an interaction term between time spent in prison for the current term 

and educational attainment. Finally, I tested the robustness of my findings by testing three 

additional specifications of educational attainment, these specifications and results are discussed 

in detail below.  

 

Results 

Table 3.1 displays the differences in the health conditions and demographic characteristics 

between the incarcerated (data from the SISFCF) and non-incarcerated (data from the NHIS) 

populations. The results were consistent with previous research (Binswanger et al. 2009; 



 53 

Maruschak et al. 2015), showing elevated reports of chronic and infectious among the incarcerated 

compared to the non-incarcerated.  These results were especially striking in light of the younger 

age composition of the incarcerated. For example, 24.0% of incarcerated women reported 

hypertension, whereas only 20.0% of non-incarcerated women reported hypertension, a 

statistically significant difference. Incarcerated men (13.5%) and women (22.5%) also reported 

significantly higher prevalence rates of asthma than non-incarcerated men (8.7%) and women 

(12.1%).  Additionally, rates of arthritis among incarcerated men (14.3%) and women (24.5%) 

were higher than among non-incarcerated men (13.6%, not a significant difference) and women 

(19.3%). Finally, the level of hepatitis, the measure of infectious disease, was also significantly 

higher for incarcerated males (8.9%) and females (14.2%) than non-incarcerated males (3.5%) and 

females (3.3%). 

 The incarcerated population was overwhelmingly male (93.2%).  In terms of educational 

distribution, 65.5% of incarcerated men and 59.5% of incarcerated women had less than a high 

school education. Only 17.2% of males and 16.5% of females in the non-incarcerated population 

had less than a high school education. In contrast, at the upper end of the educational distribution, 

only 14.6% of incarcerated males and 20.2% of incarcerated females had greater than a high school 

education, while 54.5% of males and 56.0% of women in the non-incarcerated population had 

greater than a high school education. These results were generally consistent with other recent 

estimates (Pettit 2012) that showed the distribution of educational attainment is seemingly flipped 

between the incarcerated and non-incarcerated.  The estimates of proportion with less than a high 

school education are slightly higher than the estimates found in Pettit (2012) which is due to 

limiting the sample to those aged 18-65 with valid health responses. Chi-squared tests also 

indicated the differences in the distribution of educational attainment between the incarcerated and 

non-incarcerated populations were statistically significant.   

Given the significant differences in the distribution of age between the incarcerated and 

non-incarcerated, Table 3.2 shows the age-standardized prevalence rates and relative risk ratios of 

the health conditions by educational attainment for the incarcerated and non-incarcerated by 
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gender. For the non-incarcerated population, hypertension and diabetes generally exhibit the 

expected negative “step-wise” educational gradient with declining prevalence as educational 

attainment increases for men and especially women.  The educational gradients for the other 

conditions were relatively flat and sometimes even reversed for the non-incarcerated which may 

reflect access to medical care for the non-incarcerated where the highly educated better equipped 

to be diagnosed with the conditions by a doctor.  

Among the incarcerated population, there was little evidence of any negative educational 

gradients or associations for any of the chronic conditions, which is consistent with Hypothesis #1 

(educational inequality in health is less among the incarcerated).  In fact, in most cases for the 

incarcerated, the highly educated reported higher levels of chronic conditions.  Note, however, that 

there was a discernable negative educational gradient in hepatitis among the incarcerated for both 

males and females. Additionally, there was no evidence of a negative association between 

education and hepatitis in the non-incarcerated population.  This pattern was consistent with 

Hypothesis #3 – the idea that educational disparities in infectious conditions are larger among the 

incarcerated population.  In sum, the results from Table 3.2 suggest that the association between 

educational attainment and chronic health outcomes of hypertension and diabetes was stronger for 

the non-incarcerated population, at least for diabetes and hypertension, but that the relationship 

between education and hepatitis was stronger among the incarcerated population. 

To further investigate my Hypotheses, Table 3.3 presents results showing how the 

association between educational attainment and the health conditions differs by incarceration 

status in a multivariate framework. The models controlled for: age, race/ethnicity, marital status, 

and smoking. Interaction models were also fit to test if the effect of the educational attainment 

group significantly differs between incarceration status and to explicitly compare the Hypotheses.  

Coefficients with significant interaction tests are highlighted in bold. Thus, Table 3.3 demonstrates 

the significance of the relationship between education and the health conditions net important 

confounders and whether the educational gradient in the health outcomes is greater in the non-

incarcerated population than incarcerated population.  
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Specifically, Table 3.3 illustrated that educated non-incarcerated females, especially those 

with more than a high school education, had significantly lower odds of hypertension (OR: .60, p 

< .001), diabetes (OR: .54, p < .001), and arthritis (OR: .79, p < .001) than non-incarcerated 

females with less than a high school education. For these outcomes and for non-incarcerated 

females, there was a “step-wise” association between education and the health conditions. Non-

incarcerated men also had the expected negative step-wise educational gradient for hypertension, 

diabetes, and arthritis.  There were not significant negative or stepwise associations between 

education and asthma, cancer, or hepatitis in the non-incarcerated population.  

For the most part, the negative stepwise association between education and chronic health 

conditions was not observed in the incarcerated population. For example, for women education 

did not operate in the traditional negative “step-wise” manner for any of the chronic conditions. 

Rather, for incarcerated women there was no statistical difference between less than high school 

and greater than high school education in relation to any of the chronic health outcomes.  Instead, 

the major difference was between less than high school and high school as incarcerated women 

with a high school education had significantly lower odds of: hypertension (OR: .79, p > .05), 

arthritis (OR: .79, p > .05), and cancer (OR: .71, p > .05) than women with less than a high school 

education.  Consistently, there also did not seem to be the traditional stepwise function for 

incarcerated men for any of the chronic health conditions.  In fact, the relationship between 

education and chronic conditions was either non-significant or positive for all of the chronic 

conditions. More specifically, incarcerated men with more than a high school education had had 

significantly higher odds of asthma (OR: 1.17, p> .05) and cancer (OR: 1.72, p > .05) than 

incarcerated men with less than a high school education and for the rest of the conditions there 

were no statistically significant differences by level of education.  

While these differences (or lack thereof) were important, my objective was to compare the 

gradients in health conditions by educational attainment between the incarcerated and non-

incarcerated. To accomplish this I fit interaction models for educational attainment by 

incarceration status.  Significant interaction terms were highlighted in bold.  Overall these 
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interaction results generally support Hypothesis #1, the notion that the educational gradient in 

chronic conditions was significantly stronger in the non-incarcerated population.  For women, 

having greater than a high school education was significantly more protective for women in the 

non-incarcerated population for hypertension, diabetes, and arthritis.  For men, the association 

between having a greater than high school education was significantly more protective among the 

non-incarcerated population for: hypertension, diabetes, arthritis, and cancer. These results provide 

evidence for Hypothesis #1, the idea that education is more strongly associated with chronic 

conditions among the non-incarcerated population. 

Note that the infectious condition, hepatitis, stands out in terms of the reversal of the 

educational gradient by incarceration status. The odds of hepatitis were greater for more highly 

educated persons in the non-incarcerated population.  In contrast, among the incarcerated, the 

relationship between education and hepatitis followed a “step-wise” pattern where the higher 

education was strongly associated with lower odds of reporting hepatitis.  The association between 

education and hepatitis was also significantly stronger and more protective among the incarcerated. 

As mentioned hepatitis is spread in prisons through risky health behaviors such as intravenous 

drug use, tattoos, and sexual contact, which may be avoided by the most educated. Thus, the 

evidence that education appears to be protective for incarcerated men and women than for non-

incarcerated men and women for hepatitis provides evidence in support of Hypothesis #3. 

 

Sensitivity Analyses 

One major challenge to validity of the findings presented so far is the extent to which 

medical services are available in prison.  Obviously, the ability to report the presence of a doctor 

diagnosed condition is contingent upon access to a doctor. While the incarcerated receive 

constitutionally mandated healthcare, the access to medical care and diagnosis may be less than 

the general public. Therefore, I limited the sample to only include those who reported receiving a 

medical examination upon arrival at prison to assure at least baseline levels of medical attention 



 57 

and diagnosis. This additional analysis is presented in Table 3.4 and the results of which are largely 

consistent with the results from the full sample.  In this sample education generally had little 

association with chronic conditions among the incarcerated. One notable difference was the 

relationship between educational attainment and hepatitis was less for men but more for women 

than in the full sample. An additional challenge to validity that is worth noting is that longer 

exposure to prison could moderate the association between education and health outcomes.  In 

ancillary analyses, I found that the interaction between recent incarceration duration and 

educational attainment was not significant. 

One more challenge to validity is that I only tested one specification of educational 

attainment. The functional form of the relationship between education and health conditions could 

vary dramatically between the incarcerated and the non-incarcerated, especially with the lowest 

levels of education.  Thus, I tested three additional specifications of the relationship between 

educational attainment and the health conditions. The results from these analyses are shown in 

Table 3.5. In the first specification, education was measured as less than high school (reference), 

some high school but no degree, high school degree, greater than high school. The results from 

this specification were substantively similar to the specification shown above, with a couple of 

exceptions. There was a stronger negative relationship between education and cancer among 

incarcerated women than non-incarcerated women. Similarly, there was a stronger negative 

relationship between education and hypertension among incarcerated men than non-incarcerated 

men, albeit the main-effects of the incarcerated were not significant and there was no significant 

difference between high school education or more.    

I also fit models examining an even finer specification of education: less than high school, 

some high school but no degree, high school degree, more than high school with no bachelors, and 

bachelors and greater.  The results were similar to those presented above with the effect of high 

levels of education being stronger in the non-incarcerated population for arthritis and hypertension 

and diabetes for women. Consistently, there was a stronger association between education and 

hepatitis for men and women who were incarcerated.  In contrast to the main analysis there was a 
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strong negative association between educational attainment and cancer for incarcerated women, 

however this could be due to access to diagnosis and cancer type, factors I did not account for.  

Finally, I tested a continuous specification of number of years of education.  While this 

specification was not comparable between surveys it provided results similar to the specification 

shown in Table 3.3 which showed that education has a significant negative association only with 

hepatitis in prison. 

 

DISCUSSION 

Previous research has documented a strong and persistent relationship between education 

and health in the U.S. population (Baker et al. 2011; Hummer and Lariscy 2011).  However, this 

research is largely, although not exclusively, based on national surveys which sample the non-

institutionalized population.  These surveys traditionally exclude those who are incarcerated from 

the sampling frame during the period that the surveys are being administered.  Those who are 

incarcerated are not missing completely at random and thus their exclusion could challenge the 

overall internal and external validity of findings regarding the relationship between education and 

health.  In this study, I analyzed the extent of educational inequality in specific health conditions 

among the incarcerated and non-incarcerated.  While previous research has analyzed the 

relationship between education and overall health among the incarcerated (Nowotny, Masters, and 

Boardman 2016), I build on this by predicting specific health conditions and comparing the 

association between the incarcerated and non-incarcerated. 

Consistent with Hypothesis #1 I found little evidence of a relationship between educational 

attainment (especially greater than high school) and chronic health conditions among the 

incarcerated but large educational gradients by level education among the non-incarcerated (aside 

from asthma and cancer). This is consistent with previous research which shows that in non-

restrictive circumstances the highly educated are better equipped to accrue gradual and other health 

advantages than those with low-levels of education (Hummer and Hernandez 2013; Mirowsky and 
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Ross 2015; Hayward et al. 2015).  These gradual advantages can accumulate and ultimately 

prevent or delay chronic “man-made” diseases.  In contrast, in prison most of intervening 

mechanisms (Link and Phelan 1995) through which the highly educated are able to advantage their 

health are held relatively constant.  These factors include residential location, diet, health 

behaviors, ability to exercise and duration of free time.  Indeed, this analysis demonstrated that 

there was little relationship between educational attainment and chronic health conditions among 

the incarcerated.  A noteworthy caveat to that finding is the inability to distinguish if incarceration 

is leading to smaller disparities or if this segment of the population would have also had smaller 

disparities in the general population had they not been incarcerated.  Regardless, this is a segment 

of the population traditionally excluded in surveys, and thus a segment of the population that is 

traditionally not included when examining the relationship between education and health. While 

it may be assumed that the substantial proportion of the incarcerated with low levels of education 

high levels of health conditions likely leads to conservative estimates given by traditional health 

surveys, when I updated the traditional proportions to include the incarcerated, which overall made 

little difference in relative or absolute terms (see Table 3.6 and Table 3.7). Reassuringly this helps 

to justify results from previous research that has found an association between education and health 

conditions. 

Consistent with Hypothesis #3 I found there was a stronger relationship between education 

and hepatitis among the incarcerated than the non-incarcerated.  In prison, men and women with 

more education had significantly lower rates of hepatitis than men and women with low levels of 

education. The risk of contracting hepatitis is much greater in prison (Binswanger et al. 2009) than 

the general population, and the highly educated in prison are able to avoid behaviors associated 

with the risk.  Thus, while some intermediate mechanisms are held constant in prison, new ones 

emerge for infectious conditions. Indeed, this analysis documents that the ability to avoid new 

health risks even extends to the most extremely regulated institutions, at least for hepatitis. Taken 

together these results suggest that while education may play a lesser role for chronic conditions in 

prison, education is still critically important for avoiding an important health risk that requires 
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avoiding risky health behaviors.  This research also shows that men and women with low levels of 

educational attainment would be best targeted by policies aimed at preventing hepatitis (such as 

vaccines) in prison.  Given the structure of the data, it is impossible to test the causal nature of 

education for hepatitis in prison and in the general public. 

The “fundamental cause” perspective promulgates that socioeconomic status can prevent 

the emergence of health conditions through multiple pathways and resources that can be used 

flexibly.  In the highly-regulated environment of prisons, the pathways and the extent to which 

resources can be used flexibly are substantially constrained.  Therefore it is not surprising that 

there is a smaller association between education and chronic health outcomes among prisoners 

than non-prisoners.  However, prison is also an institutional context where the risk of hepatitis is 

significantly higher than in the general population.  As such in prison new pathways emerge, that 

may not be present for the non-incarcerated population.  In this institutional circumstance, the 

highly educated can prevent an important health condition, pathways which are less among in the 

non-incarcerated population. 

The results of this analysis are dependent on self-reports of if a doctor has indicated that 

the respondent had health conditions.  Of course, access to medical care (and doctors) may vary 

widely between the incarcerated and non-incarcerated.  To test the sensitivity of this, I limited the 

sample of the incarcerated to only those who had a medical examination upon arrival to prison. 

Implementing this sample restriction did not alter the substantive results. I additionally found little 

evidence of the length of incarceration moderating the effect of educational attainment.  Finally, 

when I tested additional specifications of educational attainment the substantive results were 

largely similar. One notable difference being that there was a negative association between 

educational attainment and cancer among incarcerated women, however the original specification 

and continuous specifications of education did not support this finding suggesting it could be due 

to the selection of a small reference category.   

One of the greatest strengths of population research is the external validity or 

generalizability of large scale social processes.  Thus, it is important for population scholars to 



 61 

continue to analyze well documented processes in specific segments of the population which are 

systematically excluded from large scale surveys. These populations may even inform the analysis 

of processes in the broader population. 
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Table 3.1:       

Basic Health and Demographic Information by Incarceration Status, Americans Aged 

18-65, 2001-2004.       

  General Population  Incarcerated 

  NHIS  SISFCF 

  Males Females  Males Females 

Health Conditions       

 % with Hypertensionb  20.4% 20.0%  20.3% 24.0% 

 % with Diabetesab  6.1% 6.1%   4.5% 7.4% 

 % with Asthmaab  8.7% 12.1%  13.5% 22.5% 

 % with Arthritisb  13.6% 19.3%  14.3% 24.5% 

% with Cancerab  3.2% 5.3%   1.6% 10.1% 

 % with Hepatitisab  3.5% 3.3%  8.9% 14.2% 

Demographic 

Characteristics       

Age (average)ab  40.5 40.6  35.2 35.7 
       

 % Malea  45.1%  93.2% 

Educationcd       

 % Less than High School  17.2% 16.5%  65.5% 59.5% 

 % High School or 

Equivalent  28.3% 27.5%  19.9% 20.3% 

 % Greater than High School  54.5% 56.0%  14.6% 20.2% 

Racecd       

 % Non-Hispanic White  64.4% 61.2%  34.1% 44.3% 

 % Non-Hispanic Black  12.1% 15.9%  41.9% 33.5% 

 % Hispanic  19.2% 19.1%  18.4% 14.1% 

 % Other  4.2% 3.8%  3.0% 2.7% 

Marital Statuscd       

 % Married  50.7% 48.2%  16.6% 17.7% 

 % Widowed  1.2% 4.4%  1.3% 3.9% 

 % Divorced/Separated  16.6% 21.2%  23.3% 30.4% 

 % Never Married  31.5% 26.2%  56.3% 42.5% 

Smoking Statuscd       

 % Never Smoker  51.6% 62.0%  26.0% 21.3% 

 % Former Smoker  20.8% 15.9%  35.7% 28.7% 

 % Current Smoker  27.6% 22.0%  38.3% 45.2% 
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Table 3.1 (Continued) 

N   33,808   41,073    13,802   3,751  

Sources: National Health Interview Survey, Survey of Inmates in 

Local Jails,    

and Survey of Inmates in State and Federal Correctional 

Facilities.     

N = NHIS = 74,881. SISFCF =17,553.      

a Significant difference (p< .05) as measured by a t-test, between incarcerated  

and non-incarcerated men. 

b Significant difference (p< .05) as measured by a t-test, between incarcerated   

and non-incarcerated women. 

c Significant difference (p< .05) as measured by a Chi-Squared, between  

incarcerated and non-incarcerated men. 

d Significant difference (p< .05) as measured by a Chi-Squared, between 

 incarcerated and non-incarcerated women. 
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Table 3.2:                  

Age Standardized Prevalence Rates and Risk Ratios of Health Condition by Gender, Level of Education, and Incarceration Status, 

Americans Aged 18-65, 2001-2004. 

 

Table 3.2:

NHIS SISFCF NHIS SISFCF NHIS SISFCF NHIS SISFCF NHIS SISFCF NHIS SISFCF

Women

Less than High School Diploma 21.8% 29.5% 7.4% 7.4% 12.3% 22.4% 15.7% 29.0% 3.3% 10.3% 3.6% 18.9%

High School 17.1% 24.6% 4.8% 6.4% 11.2% 18.6% 15.4% 24.1% 4.0% 7.9% 2.5% 10.8%

Greater than High School 13.8% 27.5% 3.6% 9.0% 12.5% 22.4% 14.3% 27.6% 4.5% 11.4% 3.1% 9.3%

Men

Less than High School Diploma 17.1% 23.1% 5.2% 4.7% 7.7% 12.7% 9.7% 15.7% 1.2% 1.3% 3.3% 10.6%

High School 17.6% 22.9% 4.1% 4.1% 7.9% 11.5% 11.1% 15.5% 1.5% 1.4% 2.9% 8.6%

Greater than High School 15.4% 23.6% 3.4% 4.8% 9.4% 14.4% 9.5% 17.7% 1.8% 2.4% 3.2% 7.8%

Relative Risk Ratios, Relative to Less than High School

NHIS SISFCF NHIS SISFCF NHIS SISFCF NHIS SISFCF NHIS SISFCF NHIS SISFCF

Women

Less than High School Diploma 1 1 1 1 1 1 1 1 1 1 1 1

High School 0.78 0.83 0.64 0.87 0.91 0.83 0.98 0.83 1.21 0.77 0.69 0.57

Greater than High School 0.63 0.93 0.48 1.22 1.02 1.00 0.91 0.95 1.36 1.11 0.86 0.49

Men

Less than High School Diploma 1 1 1 1 1 1 1 1 1 1 1 1

High School 1.03 0.99 0.80 0.88 1.03 0.91 1.14 0.99 1.25 1.07 0.88 0.81

Greater than High School 0.90 1.02 0.65 1.02 1.22 1.13 0.98 1.13 1.51 1.90 0.97 0.73

Facilities.

N = NHIS = 74,881. SISFCF =17,553.

Cancer

Age Standardized Prevalence Rates and Risk Ratios of Health Condition by Gender, Level of Education, and Incarceration Status,

Americans Aged 18-65, 2001-2004.

Notes: Standardized to Non-Incarcerated Age Distribution.

Sources: National Health Interview Survey, Survey of Inmates in Local Jails, and Survey of Inmates in State and Federal Correctional

NHIS = Non-Incarcerated. SISFCF = Incarcerated.

Hepatitis 

Hypertension Diabetes Asthma Arthritis Cancer Hepatitis 

Hypertension Diabetes Asthma Arthritis
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Table 3.3:               

Odds Ratios from Logistic Models Predicting Health Conditions by Educational Attainment, Gender and Incarceration Status,  

Americans Aged 18-65, 2001-2004. 

 Hypertension  Diabetes  Asthma 

 NHIS SISFCF  NHIS SISFCF  NHIS SISFCF 

Women OR p OR p  OR p OR p  OR p OR p 

Less than High School Diploma              

High School 0.75 0.00 0.79 0.03  0.71 0.00 0.86 0.39  0.83 0.00 0.81 0.06 

Greater than High School 0.60 0.00 0.93 0.48  0.54 0.00 1.27 0.12  0.96 0.39 1.05 0.62 

Men               

Less than High School Diploma              

High School 0.95 0.25 0.96 0.53  0.88 0.06 0.89 0.31  0.87 0.04 0.89 0.09 

Greater than High School 0.82 0.00 1.02 0.77  0.74 0.00 1.05 0.63  1.07 0.25 1.17 0.03 

 Arthritis  Cancer  Hepatitis  

 NHIS SISFCF  NHIS SISFCF  NHIS SISFCF 

 OR p OR p  OR p OR p  OR p OR p 

Women               

Less than High School Diploma              

High School 0.86 0.00 0.79 0.03  0.97 0.67 0.71 0.04  0.74 0.00 0.52 0.00 

Greater than High School 0.79 0.00 0.97 0.77  1.09 0.25 1.07 0.64  0.99 0.89 0.46 0.00 

Men               

Less than High School Diploma              

High School 0.97 0.59 0.94 0.32  0.97 0.75 1.00 1.00  0.99 0.92 0.80 0.01 

Greater than High School 0.85 0.00 1.09 0.21  1.13 0.23 1.72 0.00  1.19 0.05 0.72 0.00 

Sources: National Health Interview Survey, Survey of Inmates in Local Jails, and Survey of Inmates in State and Federal  

Correctional Facilities. 

N = NHIS = 74,881.  SISFCF =17,553. 
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Table 3.3 (Continued) 

Notes: Models additionally control for age, race/ethnicity, marital status, and smoking status. 

Bold indicates statistically significant (p < .05) difference as measured by an interaction term between the effect of education and  

incarceration status. 
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Table 3.4:         

Odds Ratios from Logistic Models Predicting Health Outcomes by Gender, Incarcerated  

Americans Aged 18-65 Who Received Health Examination Upon Entry to Prison, 

2001-2004.         

 Hypertension  Diabetes  Asthma 

 SISFCF  SISFCF  SISFCF 

Women OR p  OR p  OR p 

Less than High School Diploma         

High School 0.85 0.19  0.81 0.37  0.82 0.14 

Greater than High School 0.98 0.89  1.52 0.03  1.12 0.33 

Men         

Less than High School Diploma         

High School 0.99 0.53  0.99 0.84  0.94 0.42 

Greater than High School 1.05 0.77  1.05 0.48  1.22 0.01 

 Arthritis  Cancer  Hepatitis  

 SISFCF  SISFCF  SISFCF 

 OR p  OR p  OR p 

Women         

Less than High School Diploma         

High School 0.80 0.08  0.77 0.17  0.47 0.00 

Greater than High School 1.00 0.98  1.03 0.88  0.44 0.00 

Men         

Less than High School Diploma         

High School 1.03 0.67  0.85 0.48  0.86 0.12 

Greater than High School 1.08 0.32  1.47 0.04  0.71 0.00 

Source: Survey of Inmates in State and Federal Correctional Facilities 

N = 10,338 Males, 2,676 Females.         

Notes: Models additionally control for age, race/ethnicity, marital status, and smoking status. 
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Table 3.5:               

Odds Ratios from Logistic Models Predicting Health Conditions by Educational Attainment, Gender and Incarceration Status,   

Americans Aged 18-65, 2001-2004. Additional Educational Specifications. 

 Specification B 

 Hypertension  Diabetes  Asthma 

 NHIS SISFCF  NHIS SISFCF  NHIS SISFCF 

Women OR p OR p  OR p OR p  OR p OR p 

Less than any High School               

Some High School, No Diploma 0.86 0.02 0.83 0.16  0.80 0.02 0.67 0.06  1.09 0.32 0.93 0.58 

High School 0.67 0.00 0.68 0.01  0.61 0.00 0.64 0.06  0.89 0.14 0.77 0.08 

Greater than High School 0.54 0.00 0.81 0.14  0.46 0.00 0.95 0.82  1.02 0.76 1.00 0.98 

Men               

Less than any High School               

Some High School, No Diploma 1.30 0.00 0.88 0.07  1.10 0.40 0.84 0.17  1.09 0.42 1.10 0.29 

High School 1.13 0.07 0.87 0.09  0.92 0.39 0.78 0.09  0.93 0.50 0.97 0.75 

Greater than High School 0.98 0.81 0.92 0.31  0.78 0.01 0.92 0.57  1.15 0.18 1.26 0.02 

 Specification B 

 Arthritis  Cancer  Hepatitis  

 NHIS SISFCF  NHIS SISFCF  NHIS SISFCF 

 OR p OR p  OR p OR p  OR p OR p 

Women               

Less than any High School               

Some High School, No Diploma 1.06 0.47 0.89 0.36  1.35 0.04 0.69 0.03  1.25 0.11 0.77 0.07 

High School 0.89 0.08 0.73 0.03  1.21 0.16 0.54 0.00  0.86 0.26 0.43 0.00 

Greater than High School 0.82 0.00 0.89 0.40  1.35 0.02 0.81 0.26  1.15 0.26 0.38 0.00 

Men               
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Table 3.5 (Continued) 

Less than any High School               

Some High School, No Diploma 0.96 0.67 0.90 0.22  1.04 0.84 1.47 0.14  1.63 0.00 1.14 0.18 

High School 0.95 0.52 0.86 0.12  0.98 0.91 1.36 0.28  1.37 0.03 0.88 0.27 

Greater than High School 0.83 0.02 1.01 0.93  1.14 0.40 2.31 0.00  1.66 0.00 0.79 0.05 

 Specification C 

 Hypertension  Diabetes  Asthma 

 NHIS SISFCF  NHIS SISFCF  NHIS SISFCF 

Women OR p OR p  OR p OR p  OR p OR p 

Less than any High School               

Some High School, No Diploma 0.86 0.03 0.83 0.15  0.81 0.02 0.67 0.05  1.10 0.27 0.93 0.57 

High School 0.67 0.00 0.68 0.01  0.61 0.00 0.63 0.05  0.89 0.13 0.76 0.07 

More than High School, No Bachelors 0.63 0.00 0.80 0.15  0.57 0.00 1.00 0.99  1.10 0.22 1.09 0.58 

Bachelors or Greater 0.42 0.00 0.80 0.24  0.33 0.00 0.80 0.43  0.91 0.24 0.73 0.15 

Men               

Less than any High School               

Some High School, No Diploma 1.31 0.00 0.88 0.08  1.10 0.39 0.85 0.21  1.11 0.35 1.09 0.30 

High School 1.13 0.09 0.87 0.09  0.92 0.40 0.79 0.11  0.94 0.55 0.97 0.76 

More than High School, No Bachelors 1.10 0.17 0.91 0.28  0.95 0.58 1.00 0.99  1.18 0.12 1.22 0.06 

Bachelors or Greater 0.85 0.03 0.95 0.68  0.60 0.00 0.81 0.31  1.12 0.28 1.39 0.03 

 Specification C 

 Arthritis  Cancer  Hepatitis  

 NHIS SISFCF  NHIS SISFCF  NHIS SISFCF 

 OR p OR p  OR p OR p  OR p OR p 

Women               

Less than any High School               

Some High School, No Diploma 1.06 0.43 0.89 0.36  1.38 0.03 0.69 0.04  1.26 0.10 0.77 0.07 

More than High School, No Bachelors 0.89 0.07 0.72 0.03  1.23 0.12 0.54 0.00  0.87 0.28 0.43 0.00 
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Table 3.5 (Continued) 

Bachelors or Greater 0.93 0.31 0.99 0.96  1.44 0.01 0.81 0.29  1.13 0.34 0.43 0.00 

Greater than High School 0.68 0.00 0.64 0.03  1.30 0.06 0.80 0.40  1.19 0.19 0.27 0.00 

Men               

Less than any High School               

Some High School, No Diploma 0.96 0.66 0.90 0.23  1.03 0.86 1.49 0.13  1.62 0.00 1.15 0.15 

High School 0.94 0.43 0.86 0.11  0.99 0.97 1.38 0.26  1.38 0.03 0.89 0.30 

Bachelors or Greater 0.97 0.71 1.06 0.55  1.03 0.87 2.48 0.00  1.55 0.00 0.91 0.44 

Greater than High School 0.68 0.00 0.87 0.29  1.29 0.12 1.97 0.04  1.81 0.00 0.55 0.00 

Sources: National Health Interview Survey, Survey of Inmates in Local Jails, and Survey of Inmates in State and Federal  

Correctional Facilities. 

N = NHIS = 74,881.  SISFCF =17,553. 

Notes: Models additionally control for age, race/ethnicity, marital status, and smoking status. 

Bold indicates statistically significant (p < .05) difference as measured by an interaction term between the effect of education and  

incarceration status. 
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Table 3.6:      

Prevalence Rates and Risk Ratios of Health Conditions among Women by Education, Not-Including and Including  

The Incarcerated. Americans Aged 18-65, 2001-2004. 

 

  

Table 3.6:

Proportion without Incarcerated RRR Proportion with Incarcerated RRR

Less than HS 26.8% 1.00 26.8% 1.00

Hypertension HS 22.5% 0.84 22.5% 0.84

Greater than HS 26.8% 1.00 26.8% 1.00

Less than HS 10.0% 1.00 10.0% 1.00

Diabetes HS 6.7% 0.66 6.7% 0.67

Greater than HS 4.3% 0.43 4.3% 0.43

Less than HS 13.3% 1.00 13.4% 1.00

Asthma HS 11.4% 0.86 11.4% 0.85

Greater than HS 12.5% 0.93 12.5% 0.93

Less than HS 22.8% 1.00 22.8% 1.00

Arthritis HS 22.4% 0.98 22.4% 0.98

Greater than HS 17.9% 0.78 17.9% 0.78

Less than HS 5.4% 1.00 5.4% 1.00

Cancer HS 5.9% 1.09 5.9% 1.09

Greater than HS 5.7% 1.05 5.7% 1.05

Less than HS 3.9% 1.00 4.0% 1.00

Hepatitis HS 2.8% 0.70 2.8% 0.70

Greater than HS 3.2% 0.81 3.2% 0.80

Sources: National Health Interview Survey, Survey of Inmates in Local Jails, and Survey of Inmates in State and Federal 

Correctional Facilities.

Women

Prevalence Rates and Risk Ratios of Health Conditions among Women by Education, Not-Including and Including 

The Incarcerated. Americans Aged 18-65, 2001-2004.

RRR= Relative Risk Ratio, Compared to Less Than High School.

Notes: Data are weighted.

N = NHIS = 41,073. SISFCF =3,751.
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Table 3.7:      

Prevalence Rates and Risk Ratios of Health Conditions among Women by Education, Not-Including and Including  

The Incarcerated. Americans Aged 18-65, 2001-2004.    

 

 

 

Table 3.7:

The Incarcerated. Americans Aged 18-65, 2001-2004.

Proportion without Incarcerated RRR Proportion with Incarcerated RRR

Less than HS 22.7% 1.00 22.5% 1.00

Hypertension HS 22.1% 0.97 22.1% 0.98

Greater than HS 19.0% 0.84 19.0% 0.84

Less than HS 8.1% 1.00 7.9% 1.00

Diabetes HS 6.4% 0.78 6.3% 0.80

Greater than HS 5.0% 0.62 5.0% 0.64

Less than HS 8.9% 1.00 9.2% 1.00

Asthma HS 8.2% 0.92 8.2% 0.89

Greater than HS 9.5% 1.07 9.5% 1.04

Less than HS 14.9% 1.00 14.8% 1.00

Arthritis HS 15.4% 1.04 15.4% 1.04

Greater than HS 13.0% 0.87 13.0% 0.88

Less than HS 2.8% 1.00 2.8% 1.00

Cancer HS 3.1% 1.11 3.1% 1.14

Greater than HS 3.6% 1.26 3.6% 1.29

Less than HS 3.6% 1.00 3.8% 1.00

Hepatitis HS 3.1% 0.86 3.1% 0.81

Greater than HS 3.4% 0.96 3.4% 0.90

Sources: National Health Interview Survey, Survey of Inmates in Local Jails, and Survey of Inmates in State and Federal 

Correctional Facilities.

N = NHIS = 41,073. SISFCF =3,751.

Notes: Data are weighted.

RRR= Relative Risk Ratio, Compared to Less Than High School.

Men

Prevalence Rates and Risk Ratios of Health Conditions among Women by Education, Not-Including and Including 
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Source: 2003 Sourcebook of Criminal Justice Statistics.  

 

 

Figure 3.1: Incarceration Rate per 100,000 Residents. United States, 1925-2003. 
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Figure 3.1: Incarceration Rate per 100,000 Residents. United States, 1925-

2003.
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CHAPTER 4: LONG-TERM NEIGHBORHOOD POVERTY 

TRAJECTORIES AND CHILD SLEEP 

 

INTRODUCTION 

Mounting evidence stresses the importance of quality sleep for critical child and adolescent 

developmental outcomes (Moran and Everhart 2015).  Specifically, empirical research has found 

that lower quality or shorter durations of sleep was associated with worse physical (Liu et al. 2011; 

Nielsen, Danielsen, and Sørensen 2011; Taveras et al. 2008), behavioral (Hansen et al. 2014; 

Kamphuis et al. 2012; Owens 2008; Wong et al. 2004), emotional (Silva et al. 2011),  and academic 

outcomes for children (Ravid et al. 2009; Taras and Potts-Datema 2005).  The influence of sleep 

on developmental outcomes is not surprising given that other evidence stresses the importance of 

sleep for neurological connectivity and development (Kurth et al. 2013).  As lower quality sleep 

is disproportionately concentrated among economically and socially disadvantaged children (El-

Sheikh et al. 2013) and leads to numerous detrimental outcomes, lower quality sleep among 

disadvantaged children could be a significant mechanism whereby lifelong social inequality is 

reproduced.  

While the potential impact of poor sleep on child development is well documented, and 

individual determinants are relatively well understood (Nixon et al. 2009), comparably less 

research has analyzed how neighborhood factors may contribute to poor sleep quality among 

children. Existing evidence suggests that adults who live in disadvantaged neighborhoods report 

low-quality sleep, possibly due to: noise pollution, constrained nutritional options, stress in trying 

to make ends meet or securing social services, stress related to discrimination, and raising children 

in a community plagued with violence, crime, and poorly funded schools (DeSantis et al. 2013; 

Patel et al. 2010). While problematic for adults, the impact of neighborhood disadvantage on 

children’s sleep may be even stronger than that in adults because children require more and higher 
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quality sleep (Paruthi et al. 2016).  Indeed, as mentioned, children require long periods of restful 

sleep in order to grow, pay attention, regulate their emotions, consolidate memories and clear away 

toxins in the brain (Grigg-Damberger 2017).  

 There is some previous research that has analyzed neighborhood disadvantage and sleep 

and has found an association between neighborhoods and poor-quality sleep (Singh and Kenney 

2013; Spilsbury et al. 2006). Although the previous research which has analyzed the relationship 

between neighborhood poverty and child sleep has important merits such as robust controls and 

nationally representative samples, it has relied on cross-sectional designs and cross-sectional or 

subjective reports of neighborhood poverty.  

 I build on this research in two important ways.  First, I utilize multi-wave data of 

georeferenced addresses, data which can potentially encapsulate the lifetime exposure of 

neighborhood conditions for sampled children. Having multiple waves of data is especially 

important for gauging neighborhood effects as cross-sectional designs may implicitly presume that 

the relationship between (and exposure to) neighborhood disadvantage and sleep is equal for all 

children, which may not be the case for those who just moved to a new neighborhood. Second, 

rather than using cross-sectionally measured or subjectively reported specifications of 

neighborhood poverty, I use long-term poverty trajectories of neighborhoods classified with a 

latent-class trajectory model. Neighborhoods, like people, transform dynamically and it is difficult 

for cross-sectional specifications of neighborhood poverty to capture dynamic neighborhood 

processes such as gentrification or the concentration of poverty (Kirk and Laub 2010).  

Measuring neighborhoods, and their influence on sleep, longitudinally is important. 

Externally measured cross-sectional measures of neighborhood poverty, which come from sources 

as the Census, may not accurately reflect neighborhood conditions nor their influence on sleep. 

For example, despite having the exact same cross-sectional level of poverty, a neighborhood that 

recently became economically impoverished likely has a different association with childhood sleep 

than a neighborhood that has been impoverished for decades. Indeed, previous research has found 

that neighborhood poverty effects can be obfuscated by cross-sectional data whereas they become 
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transparent in long-term data (Margerison-Zilko et al. 2015). Similarly, research on other health 

outcomes has stressed the importance of measuring neighborhoods longitudinally (Do 2009; 

Margerison-Zilko et al. 2015; Murray et al. 2010). Subjective reports of neighborhood 

characteristics may not be consistent with external measures of neighborhood poverty (from 

sources such as the Census), and previous research has stressed that they are associated with health 

in different ways (Weden, Carpiano, and Robert 2008).  Indeed, although subjective reports on 

such factors as community safety and access to services can be predictive of concurrent perceptions 

of health, conclusions about causal effects are vulnerable to alternative explanations, especially 

mental health or other dispositional factors (Weden, Carpiano, and Robert 2008). In sum, I employ 

a longitudinal framework, employing longitudinal neighborhood data from multiple time points, 

to measure neighborhood disadvantage and the impact on child sleep. 

Analyzing the relationship between long-term neighborhood poverty trajectories and the 

sleep of children is important for both policy and scientific research. In terms of policy, exploring 

the influence of a history of neighborhood poverty can identify which populations of children 

could benefit most from a targeted intervention. In terms of scientific contributions, my analysis 

can help not only in understanding the determinants of sleep-among children but also in 

understanding how to best measure neighborhood effects on child sleep and health. Specifically, I 

compare longitudinal measures of neighborhood characteristics to multiple cross-sectional 

specifications of neighborhood poverty thereby allowing me to assess how to best operationalize 

neighborhoods in relation to child sleep.  Additionally, two complications of neighborhood 

research: selection and exposure, are somewhat reduced when analyzing children. Young children 

have little agency in choosing their neighborhood, thereby reducing attributions to selection factors 

in neighborhood based associations (Hedman and van Ham 2012). Additionally, adults can move 

frequently from home to home and neighborhood to neighborhood, sometimes spending little time 

in certain neighborhoods and thus gaining proportionally small lifetime exposure to the risks and 

resources of their neighborhoods.  Conversely, even if children move, they spend a much greater 

proportion of their lifespan in each neighborhood, potentially increasing the strength of its effects. 
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In my research, I use multiple time points allowing me to analyze lifetime exposure to 

neighborhood characteristics while controlling for key variables in the child and their mothers’ 

lives. 

 

BACKGROUND 

Whereas the individual determinants of child sleep are relatively well documented and 

include factors such as age, race/ethnicity, BMI, daily routine, stress, and screen time, comparably 

less attention has been given to neighborhood factors (Gau, Soong, and Merikangas 2004; Jenni 

and O’Connor 2005; Wolfson and Montgomery-Downs 2013).  This omission is important because 

of the broad influences, both direct and indirect, that can occur because of the characteristics of 

the surrounding neighborhood  (Singh and Kenney 2013). Indeed, neighborhood factors also 

dampen or condition other individual or household determinants of sleep. This is especially 

relevant for neighborhood disadvantage as many threats to well-being—and sleep are concentrated 

in disadvantaged neighborhoods.  For example, low-income neighborhoods can be stressful 

environments with high rates of crime (Stretesky, Schuck, and Hogan 2004), population density 

(Sheehan et al. Forthcoming), noise and air pollution (Evans and Saegert 2000; Neckerman et al. 

2009), and a climate that prompts vigilance to threats and discourages comforting night-time 

routines, including reading, bathing, and other relaxing bedtime customs (Evans 2004).  

Other aspects of living in a low-income neighborhood can discourage healthy sleep. For 

example, nutritional options and access to healthy foods are often constrained in disadvantaged 

neighborhoods (Black and Macinko 2008; Filomena, Scanlin, and Morland 2013). Mealtimes and 

nutrition appear to influence sleep, as research has shown that infants and children with healthier 

diets sleep better on average than those who receive inadequate nutrients or more eat sporadically 

(Golley et al. 2013; Yogman and Zeisel 1983).  Neighborhood research has independently linked 

access to parks and areas of play to healthy sleep (Fan and Jin 2014; Singh and Kenney 2013). 

There are often fewer and smaller parks in disadvantaged neighborhoods (Sheehan et al., 
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forthcoming).  When disadvantaged neighborhoods do have parks, they are more likely to be 

smaller, dirtier, and more dangerous than playgrounds, playing fields, and open spaces in 

advantaged areas (Allen et al. 2013; Suecoff et al. 1999).  

Most importantly, the neighborhood factors that may inhibit healthy sleep in children are 

likely more detrimental in neighborhoods that have been impoverished for prolonged periods of 

time.  For example, crime and the accompanying stress have become increasingly confined to 

specific impoverished neighborhoods over the past few decades (Massey 1995; Stretesky, Schuck, 

and Hogan 2004).  The availability of healthy and unhealthy food changes over time, leaving 

impoverished neighborhoods to develop higher concentrations of corner stores and fast food 

restaurants and lower numbers of grocery stores (Sheehan et al., forthcoming).  When parks are 

available they are slowly degraded, or supplanted with indoor play places at fast food restaurants.  

Thus, many of the presumed pathways through which neighborhoods negatively influence sleep 

evolve over time, to such a degree that measuring neighborhoods cross-sectionally could mask or 

understate the relationship between neighborhood disadvantage and child sleep.  Thus, in this 

Chapter I analyze how a longitudinal classification of neighborhood poverty going back four 

decades is associated with child sleep and compare my results to cross-sectional specifications of 

neighborhood poverty.  

 

OBJECTIVES 

 My overarching goal is to analyze the association between the long-term latent 

neighborhood poverty trajectories and mothers’ reports of child sleep, with explicit attention to 

lifetime exposure to neighborhoods and the role of important confounding variables.  To 

accomplish this goal, I employ the following protocol.  I first build on previous research that uses 

a latent class trajectory model (Margerison-Zilko et al. 2015) to distinguish long-term latent 

poverty class trajectories among all Californian census tracts and using decennial censuses and 

American Community Survey data from 1970-2009. I then implement progressively adjusted 
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logistic regression models, predicting mothers’ reports their child’s sleep and whether it met the 

clinical consensus recommended of sleep duration for their age.  I progressively add controls for 

child demographic characteristics, level of child activity and health conditions, and then include 

characteristics of the mother and household. Finally, using significance tests and model fit 

statistics, I compare the results from the long-term latent classification of neighborhood poverty 

to four cross-sectional specifications.  By accomplishing my objectives and implementing this 

protocol I hope to improve understanding of neighborhood effects and determinants of the sleep 

for children and contribute to knowledge of how neighborhoods and neighborhood disadvantage 

can be measured in relation to sleep and health outcomes.  

 

DATA & METHODS 

Data 

I used data from the Geographic Research on Wellbeing (hereafter GROW) study.  GROW 

was a population-based study conducted 2012-2013 as a follow up to those surveyed in the 

California Maternal and Infant Health Assessment (henceforth MIHA) from 2003-2007.  MIHA 

is a statewide annual survey of about 3,500 Californian women who had just given birth and 

focused on questions dealing with the pregnancy and birth outcomes of a specific child.  GROW, 

conducted 5-10 years after, examines responses to health-related questions regarding the mother 

and the child whom was interviewed about at MIHA along with questions about their experience 

with certain social factors and the neighborhood. Extensive details regarding the sampling 

techniques and frame, response rates, methodology and other factors relating to GROW have been 

published elsewhere (Cubbin 2015).  The survey responses, and georeferenced addresses, of the 

mother from MIHA and GROW constitute the individual measures of my analysis.  Originally, 

GROW sampled of 3,016 mothers about their children, but 229 mothers were dropped due to issues 

with their reported address or moves out of California; 49 mothers were dropped due to their 

children dying or completing the survey about the wrong child, and 18 were dropped due to not 



 80 

responding to questions about their child’s sleep.  These criteria led to an analytic sample of 2,720 

mothers and their children. 

Neighborhood-level information came from a latent trajectory analysis conducted on the 

reported proportion of residents who lived in poverty for every Californian census tract from 1970-

2009.  More detailed information regarding this analysis has been published elsewhere and can be 

found in Figure 4.1 and Tables 4.4 and 4.5 (Margerison-Zilko et al. 2015; Sheehan et al. 

Forthcoming).  As a brief overview, the data came from the decennial censuses from 1970-2000 

and then the 5-year estimates from the 2005-2009 American Community Survey (income/poverty 

was not collected in the 2010 census).  For the neighborhood aspect of the analysis, I used the 

neighborhood change database (Geolytics, Inc.), which harmonized census tract boundaries over 

time.  I operationalized neighborhoods as census tracts which, while not perfect, have been shown 

to be reasonably accurate in measuring neighborhood effects (Iceland and Steinmetz 2003; 

Sampson 2013). I then conducted a latent trajectory analysis which identified three unique poverty 

trajectories at the class level (see Figure 4.1).  I used residence in these latent class specified tracts 

as the focal independent variable in my analysis.  To examine how cross-sectional specifications 

of neighborhood poverty compare to the longitudinal latent specification, I also used data from the 

2005-2009 American Community Survey to analyze the association between cross-sectional 

poverty (the percentage of residents in the tract who live in poverty) and child sleep.  

Measures 

Our dependent variable for this analysis is a dichotomous variable of the mother’s report 

of their child’s sleep per night on weeknights.  Specifically, I used clinically-based consensus 

recommendations for children’s sleep duration by child age (Paruthi et al. 2016). For children aged 

4-5 years in my sample I coded children as having adequate sleep if they slept 10-13 hours and 

inadequate if they slept less than 10 or more than 13.  For children aged 6-10 in my sample I coded 

the children as having adequate sleep if they slept 9-12 hours and inadequate sleep if they slept 

less than 9 or more than 12 hours. For each age group, I coded inadequate sleep duration as “1” 
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and adequate or recommended sleep duration as “0.”  I also attempted other specifications such as 

a dichotomous measure of eight or fewer hours and the substantive results were similar.  Albeit 

not objective measures of sleep, mothers’ reports of sleep have been shown to have relatively 

strong concordance with objective measures of sleep quality (Lockley, Skene, and Arendt 1999; 

Werner et al. 2008). 

I measured neighborhoods and exposure to long-term neighborhood poverty trajectories in 

a manner consistent with other investigations that have strived to examine the association between 

the exposure to neighborhood poverty and health outcomes (Kravitz-Wirtz 2016; Lippert 2016; 

Lippert et al. 2017).  Given that the three-class model fit best, consistent with previous research 

(Margerison-Zilko et al. 2015) I classified tracts into “High-Long-term Poverty,” “Moderate-

Long-term Poverty,” and “Low-Long-term Poverty.” Since I had two measures of residential 

location (baseline; MIHA, follow-up; GROW), I coded respondents into one of five categories:  

those that they lived in “High-High poverty tracts (reference),” “Moderate-Moderate poverty 

tracts,” “Low-Low poverty tracts,” “Upwardly mobile” (moved to a neighborhood that had lower 

long-term poverty), or “Downwardly mobile” (moved to a neighborhood that had higher long-term 

poverty).   The full inter-class mobility distribution is presented in Table 4.6. 

I included measures of basic characteristics of the child.  Specifically, I included age 

measured in years, the child’s gender (with girls as the reference) and race/ethnicity categorized 

as: non-Latino white (reference), Latino, Asian/Pacific Islander, Black, and other/multiple.  I also 

included measures of child activity and health. Since previous research has suggested that physical 

activity is positively associated with sleep, I included a measure of activity limitation (Singh and 

Kenney 2013), indicating if the child has had any health limitations in the past 30 days (reference 

= not limited). I also included a measure of weekly physical activity based on how many days per 

week the child was reported as getting some kind of physical activity. As weight is associated with 

sleep among children (Golley et al. 2013), I included a variable indicating if the child is above the 

85th percentile for his/her age and sex.  Furthermore, I added controls for a series of specific health 
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outcomes that could influence sleep including: Attention Deficit Disorder, Autism, Asthma, Tooth 

Decay, or other Developmental Issues (did not have condition = reference for each). 

Moreover, I added characteristics of the mother and household. Specifically, I included the 

mother’s age at time of survey, a continuous measure of the number of stressful events experienced 

in the past year by the mother, and the number of stressful events experienced by the mother during 

her childhood. I additionally included self-reported measures of the mothers’ sleep measured 

categorically in hours per night on a weeknight (with five or less as the reference category). In 

addition, I included categorical measures of socioeconomic status. In particular, I measured the 

mother’s educational attainment as less than high school (reference), high school, some college, 

or college or more. I specified total annual family income from all sources as the following 

categorical variable relative to the federal poverty level: 0-100% (reference), 101-200%, 201-

300%, 301-400%, and 400%+. I included marital status as: married (reference), 

separated/widowed/divorced, and never married. Finally, I measured the type of home lived in as 

the following categorical variable: house (reference), duplex/townhome, apartment complex <10 

units, apartment complex 10+ units, and other housing type. 

 

Methods 

To analyze the association between long-term neighborhood poverty trajectories and 

mothers’ reports of their child’s sleep, while paying attention to exposure, I implemented the 

following protocol.  I first descriptively documented the characteristics of my sample.  I next used 

progressively adjusted logistic models of inadequate sleep as reported by the mother.  My 

progressive adjustment strategy was as follows: I began with controls for the child’s demographics; 

then added controls for the child’s activity and health; then added mother’s demographics, stress, 

and own sleep; and finally, the socioeconomic status indicators of the mother and household. 

Next, I compared the results from the longitudinal, long-term specification of 

neighborhood poverty to cross-sectional specifications of neighborhood poverty, using data from 
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the 2005-2009 American Community Survey. In this model, I used four additional specifications 

including one used in previous research (Margerison-Zilko et al. 2015), a specification used by the 

census to classify poverty status of neighborhoods (Bishaw 2011), and the tercile/quartile 

specification of the Californian distribution of tract poverty.  Consistent with my longitudinal 

specification, I allowed inter-class, including upwards and downwards, mobility between waves 

for each of the cross-sectional specifications.  I then compared the results from the fully adjusted 

model, noting the significance of the neighborhood characteristics and overall model fit as 

measured by Bayesian Information Criterion (hereafter BIC), an often used diagnostic of model 

fit, wherein lower values correspond with enhanced model fit (Friedman et al. 2015; Raftery 1995). 

Results 

Figure 4.1 depicts the results of the Latent trajectory analysis of the level of measured 

poverty in all Californian census tracts from 1970-2009.  This Latent analysis identified three 

unique poverty trajectories: “long-term high poverty,” “long-term moderate poverty,” and “long-

term low poverty.”  The full results are also presented in Table 4.4.  It’s important to note that in 

some of the tracts the poverty levels seem somewhat noisy as they vary dramatically from census 

to census.  The latent class analysis can help to sort through the noise and identify latent poverty 

trajectories from the whole state.  Using a multinomial logistic regression model, I found results 

consistent with the notion that my classification was measuring poverty as percentage renters, 

percentage with less than a high school education, percentage multi-unit housing, and percentage 

receiving public assistance all operated in the expected direction (see Table 4.5). 

In Table 4.1 I depict the descriptive statistics for my sample of 2,720 children, as reported 

by their mothers.  Almost one quarter of children were reported as not getting recommended sleep 

duration for their age (24.3%).  In terms of neighborhood residence and mobility, 7.8% lived in 

long-term High-High poverty tracts, 17.9% lived in long-term Moderate-Moderate poverty tracts, 

59.3% lived in long-term Low-Low poverty tracts, 8.9% were upwardly mobile, and 6.1% were 

downwardly mobile.  The children were on average 6.8 years old and a slight majority of the 
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sampled children (51.7%) were boys.  The health condition with the highest prevalence was tooth 

decay (30.0%). The mothers had a relatively high educational distribution, as (40.5%) had a 

college degree or more. The majority of my sample lived in houses (67.5%). 

Table 4.2 illustrates progressively adjusted logistic regression models predicting mothers’ 

reports of their child’s sleep, specifically children not sleeping the recommended duration for their 

age, hereafter referred to as inadequate sleep.  Model 1 only included controls for the demographic 

characteristics of the child.  Net of these characteristics, the children who lived in Moderate-

Moderate poverty tracts had significantly lower odds of inadequate sleep (OR: 0.65, p < 0.05) than 

those who lived in High-High tracts, as did the children who lived in Low-Low tracts (OR: 0.51, 

p < 0.001).  Older children had lower odds of inadequate sleep for their age compared to younger 

children, as each additional year of age decreased the odds of inadequate-sleep by 26%. There 

were also racial and ethnic differences. Latino(a) (OR: 3.02, p < 0.001), Asian/PI (OR: 2.46, p < 

0.01), and Black (OR: 4.47, p <0.001) children all had significantly higher odds of inadequate-

sleep than did White children.  

In Model 2 I added controls for children’s physical activity and health conditions. I find 

that even net of these controls, the neighborhood poverty trajectories remain significant. The 

children who lived in Moderate-Moderate poverty tracts had lower odds (OR: 0.65, p < 0.05) of 

inadequate-sleep than those who lived in High-High tracts, as did the children who lived in Low-

Low tracts (OR: 0.53, p < 0.001).  The controls for children’s activity and health operated in the 

expected directions with children who were inactive, heavy for their weight, or those who had 

Attention Deficit Disorder having higher odds of inadequate-sleep than the reference groups.   

In Model 3 I included controls for factors related to the mother: specifically, I included her 

age, number of recent stressors, number of stressors as a child and the number of average hours of 

sleep per night of the mother.  After controlling for these factors, long-term neighborhood poverty 

still significantly predicting child sleep: the children who lived in Moderate-Moderate poverty 

tracts had lower odds (OR: 0.65, p < 0.05) of inadequate sleep than those who lived in High-High 

tracts.  Similarly, children who lived in Low-Low tracts (OR: 0.53, p < 0.001) had significantly 
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lower odds of inadequate sleep than children who lived in High-High tracts. Notably, the duration 

of sleep of the mother was significantly associated with sleep of the child, as mothers who slept 

longer had generally lower odds of reporting their child having inadequate sleep.    

The fully adjusted model included additional controls for socioeconomic factors, including 

mothers’ education, household income, marital status, and type of home (apartment, house, duplex, 

etc.).  Even net of these controls, the association between neighborhood type and inadequate sleep 

remained significant.  Indeed, compared to High-High poverty neighborhoods, children in 

Moderate-Moderate poverty neighborhoods (OR: 0.68, p > 0.05) and Low-Low poverty 

neighborhoods (OR: 0.65, p > 0.05) had significantly lower odds of inadequate-sleep.   

Sensitivity Analysis: Cross-Sectional Specifications of Neighborhood Poverty 

I next compared the significance of neighborhood coefficients and overall model fit with 

fully adjusted models predicting inadequate sleep based on different classifications of longitudinal 

and cross-sectional neighborhood poverty. I based my specifications of cross-sectional poverty on 

classifications developed in previous research (Specification A) (Margerison-Zilko et al. 2015; 

Iceland and Steinmetz 2003), the census classification of neighborhood poverty (Specification B) 

(Binshaw 2011), as well as terciles (Specification C) and quartiles (Specification D) of the 

Californian state neighborhood poverty distribution.  Similar to the longitudinal specification, for 

each cross-sectional specification, I allowed for residential and interclass mobility (including 

upward and downward mobility) between MIHA and GROW.  The results of this analysis are 

presented in Table 4.3.  I found that the only significant neighborhood predictor of reports of child 

sleep, after full adjustment, was the long-term latent poverty class specification. In terms of model 

fit, the longitudinal specification had similar model fit to Specification A; however, the coefficients 

of the neighborhood classification were not statistically significant for Specification A. The long-

term poverty specification out-performed the rest of the cross-sectional specifications as it had a 

lower BIC (2950) than Specification B (2959), Specification C (2953), and Specification D (2957), 

all of which had no significant neighborhood association with child sleep.  These results provide 
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evidence that cross-sectional specifications of neighborhood poverty may conceal how 

neighborhoods influence sleep among children. 

 

DISCUSSION 

Potentially due to neurological changes that occur during sleep, quality sleep is critical for 

child development outcomes including: academic achievement, social adjustment, and physical 

well-being (Moran and Everhart 2015).  Poor quality sleep among children is concentrated among 

the disadvantaged, thereby making sleep quality during childhood an important potential 

mechanism through which lifelong social inequality is reproduced.  The neighborhood 

determinants of sleep during childhood and how to best measure this disadvantage in relation to 

child sleep has so far been less well understood.  

In this analysis, I tested the association between long-term neighborhood poverty 

trajectories and sleep among a sample of Californian children. I classified neighborhoods by their 

long-term poverty trajectories due to previous research which has stressed the importance of 

measuring neighborhoods longitudinally for other health outcomes (Margerison-Zilko et al. 2015) 

and because it is impossible for cross-sectional measures to distinguish tracts that just became poor 

from those that have been poor for decades.  I contributed to previous research that has analyzed 

the relationship between neighborhood poverty and sleep among children by taking this long-term 

perspective of neighborhoods and by using multiple time points that have the potential to 

encapsulate lifelong exposure to neighborhood poverty among sampled children. My analysis 

finds that exposure to long-term neighborhood poverty trajectories are significantly associated 

with the mothers’ reports of their child’s sleep.  Specifically, children who grew up in 

neighborhoods with low or moderate long-term poverty had significantly lower odds of inadequate 

sleep durations than those who lived in neighborhoods that experienced high long-term poverty.  

These results are notable given the important controls, including children’s health conditions, 

household socioeconomic status, mothers’ sleep and home type.  Surprisingly, there was not a 
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significant difference between children who were in the “High-High” poverty tracts compared to 

those who were “Upwardly Mobile.”  While the coefficient operated in the expected direction, the 

results were not statistically significant.  Table 4.6 sheds light on why. Of those who were 

upwardly mobile, the majority (67%) moved from Long-term Moderate tracts to Long-term low 

tracts, meaning that only 33% moved out of the long-term high poverty neighborhoods.  

Unfortunately, the small cell (for example, n=14) sizes of the specific moves preclude a finer 

analysis. 

Our results also suggest that longitudinal measures of neighborhood poverty are associated 

with reports of children’s sleep, while cross-sectional specifications of neighborhood poverty are 

not, at least when important controls are included in statistical models. Consistent with previous 

research (Do 2009; Margerison-Zilko et al. 2015; Sheehan et al., forthcoming), my results suggest 

that measuring neighborhood characteristics, specifically their poverty, longitudinally provides 

stronger estimates of the influence of neighborhood disadvantaged on of child sleep than cross-

sectional measures. The more proximate pathways through which neighborhoods influence sleep 

such as noise, stress, access to food, access to parks, and crime, are likely markedly worse in 

neighborhoods which have been consistently impoverished than neighborhoods which have been 

consistently advantaged or neighborhoods which recently became impoverished.  Neighborhoods, 

like people, change over time (Kirk and Laub 2010) and it is critically important to capture these 

changes to understand how neighborhoods can influence sleep.  

Of course, this research has important limitations that the reader should consider.  These 

results are only generalizable to urban Californian children.  The influence of long-term 

neighborhood poverty trajectories and sleep should be investigated in other settings, especially 

settings with rural children. Another limitation is that I used mother-reported measures of child 

sleep.  While these reports have relatively high concordance with objectively measured sleep 

(Lockley, Skene, and Arendt 1999; Werner et al. 2008), objective measures would be preferable 

to reduce measurement error. However, these examinations are expensive and would have limited 

my sample and thus the generalizability of my results.  While having multiple time periods was 
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important, by only having addresses at two time periods I miss mobility and moves between waves.  

This is a time period in which there is relatively low residential mobility (Margerison-Zilko et al. 

2016), especially among those who live in the poorest neighborhoods (Quillian 2003), which may 

lead me to underestimate the association between long-term neighborhood poverty and child sleep.  

I am also missing measures of more proximal pathways through which neighborhoods influence 

child sleep such as noise, but note that these are likely concentrated in long-term high poverty 

neighborhoods. 

Our results suggest that neighborhood policy interventions should consider the long-term 

history of neighborhoods when deciding in which neighborhoods to intervene.  Neighborhoods 

that have been consistently poor for decades may see the greatest payoff of interventions.  While 

it is important to incorporate long-term characteristics in neighborhoods that have strong 

associations with poor sleep of children, future research should analyze what factors within these 

neighborhoods that are directly or indirectly generating insufficient sleep of children.  Researchers 

have long embraced the notion and importance of individual change. To fully understand the 

importance of neighborhoods on health, I argue it is time for a longitudinal perspective with regard 

to neighborhoods.   
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Table 4.1:     

Weighted Descriptive Statistics, Geographic Research on Wellbeing Study, 2012-2013, 

N=2,720  

     

  Mean (se) or Proportion  
     

Mother Reported Child Sleep     

 Sleeps Recommended Amount for Age  75.6%   

 Does not Sleep Recommended Amount for Age  24.3%   

Neighborhood poverty trajectory     

 High-High Poverty  7.8%   

 Moderate-Moderate Poverty  17.9%   

 Low-Low Poverty  59.3%   

 Upwardly Mobile  8.9%   

 Downwardly Mobile  6.1%   

Child Demographics     

 Age  6.8 0.0  

Gender (Girl = Ref)     

 Boy  51.7%   

Child Race      

 White (Ref)  26.5%   

 Latino(a)  49.8%   

 Asian/PI  7.3%   

 Black  8.6%   

 Other/Multiple  7.8%   

Child Health     

 Child limited in past 30 days (not limited = ref)  5.5%   

How Often Child Gets Physical Activity     

 0 days per week  3.7%   

 1-2 days per week  22.3%   

 3-4 days per week  29.3%   

 5-6 days per week  17.1%   

 Everyday  27.5%   

Child weight     

 Above 85th Percentile for age (ref = not)  23.0%   

Child Health Conditions     

 Has Attention Deficit Disorder  3.0%   
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Table 4.1 (Continued)  

Has Autism  2.1%   

 Has Asthma  14.0%   

 Has Tooth Decay  30.0%   

 Has Developmental Issues  4.5%   

Mother Characteristics     

 Age  37.1 0.1  

Number of Stressors Past Year  0.7 0.0  

Number of Stressors as a Child  0.9 0.0  

Hours of Sleep per night (Weeknights)     

 Five or Less  9%   

 Six  23%   

 Seven  35%   

 Eight  28%   

 Nine or more  5%   

Educational Attainment     

 Less than High School Degree (Ref)  17.0%   

 High School Degree  18.1%   

 Some College  24.3%   

 College or More  40.5%   

Household Income as Percent of Federal Poverty 

Level     

 0-100% FPL (Ref)  26.7%   

 101-200% FPL  18.8%   

 201-300%  10.6%   

 301-400%  9.1%   

 >400%  34.8%   

Marital Status      

 Married/Cohabitating (Ref)  83.0%   

  Separated/Divorced/Widowed  7.2%   

  Never Married  9.8%   

Current Home Time     

 House  67.5%   

 Duplex/Townhome  1.9%   

 Apartment Complex <10 units  8.9%   

 Apartment Complex 10+ Units  8.7%   

 Other  13.1%   

N = 2,720     

Sources: Geographic Research on Wellbeing Study, 2012-2013, 1970-2000 Decennial Censuses, 
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Table 4.1 (Continued)  

2005-2009 American Community Survey.  
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Table 4.2:             

Odds Ratios from Logistic Regression Models Predicting Not Sleeping Recommended Amount for Age among Children, Geographic  

Research on Wellbeing Study, 2012-2013, N=2,720. 

             

  Model 1  Model 2  Model 3  Model 4 
             

Neighborhood poverty trajectory             

 High-High Poverty (Ref)             

 Moderate-Moderate Poverty  0.65 *  0.65 *  0.65 *  0.68 * 

 Low-Low Poverty  0.51 ***  0.53 ***  0.52 ***  0.65 * 

 Upwardly Mobile  0.77   0.78   0.77   0.83  

 Downwardly Mobile  0.82   0.81   0.75   0.78  

Child Demographics             

 Age  0.74 ***  0.74 ***  0.74 ***  0.73 *** 

Gender (Girl = Ref)             

 Boy  0.88   0.85 †  0.85   0.86  

Child Race              

 White (Ref)             

 Latino(a)  3.02 ***  2.91 ***  2.73 ***  1.97 *** 

 Asian/PI  2.46 ***  2.39 **  2.25 ***  2.36 *** 

 Black  4.47 ***  4.31 ***  3.57 ***  2.96 *** 

 Other/Multiple  1.35   1.32   1.20   1.13  

Child Activity             

 Child limited in past 30 days (not limited = Ref)     1.32   1.24   1.17  

How Often Child Gets Physical Activity             
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Table 4.2 (Continued)   
 0 days per week (Ref)             

 1-2 days per week     0.50 **  0.52 **  0.55 * 

 3-4 days per week     0.41 ***  0.41 ***  0.43 ** 

 5-6 days per week     0.35 ***  0.36 ***  0.40 ** 

 Everyday     0.52 **  0.51 **  0.51 ** 

Child weight             

 Above 85th Percentile for age (Ref = not)     1.32 *  1.32 *  1.31 * 

Child Health Conditions             

 Has Attention Deficit Disorder     1.90 *  1.80 *  1.77 † 

 Has Autism     0.89   0.89   0.87  

 Has Asthma     0.94   0.92   0.93  

 Has Tooth Decay     1.08   1.07   1.04  

 Has Developmental Issues     0.91   0.86   0.86  

Mother Characteristics             

 Age        0.99 †  1.00  

Number of Stressors Past Year        1.09 *  1.04  

Number of Stressors as a Child        0.95   0.94  

Hours of Sleep per night (Weeknights)             

 Five or Less (Ref)             

 Six        0.90   1.01  

 Seven        0.60 **  0.67 * 

 Eight        0.52 ***  0.56 ** 

 Nine or more        0.24 ***  0.25 *** 
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Table 4.2 (Continued) 

Educational Attainment             

 Less than High School Degree (Ref)             

 High School Degree           1.19  

 Some College           0.95  

 College or More           0.53 *** 

Household Income as Percent of Federal Poverty Level           

 0-100% FPL (Ref)             

 101-200% FPL           0.95  

 201-300%           0.89  

 301-400%           0.78  

 >400%           0.80  

Marital Status              

 Married/Cohabitating (Ref)             

  Separated/Divorced/Widowed           1.35  

  Never Married           1.13  

Current Home Time             

 House (Ref)             

 Duplex/Townhome           0.73  

 Apartment Complex <10 units           0.84  

 Apartment Complex 10+ Units           0.87  

 Other           1.12  

Constant  1.70 †  3.58 **  9.37 ***  9.15 *** 

N = 2,720             
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Table 4.2 (Continued) 

Sources: Geographic Research on Wellbeing Study, 2012-2013, 1970-2000 Decennial Censuses, 2005-2009 American Community Survey. 

† p < 0.1 * p <0.05 ** p <0.01 *** p < 0.001. 

Note: Missing data were handled by STATAs multiple imputation suite.   Data are weighted to be representative of target population. 
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Table 4.3:      

Bayesian Information Criterion, Fully Adjusted Models Predicting Not Sleeping Recommended Amount for Age among Children,  

Different Specifications of Neighborhood Poverty. Geographic Research on Wellbeing Study. 2012-2013. 

 Longitudinal Specification Specification A Specification B Specification C Specification D 

Bayesian Information Criterion 2950 2950 2959 2953 2957 

N = 2,720      

Sources: Geographic Research on Wellbeing Study, 2012-2013, 1970-2000 Decennial Censuses, 2005-2009 American Community Survey. 

Bold = Neighborhood Coefficients Statistically Significant. 

Longitudinal Specification: Three-Poverty Classes as calculated by a Latent Trajectory Model. 

Specification A:  Three classes based on cross-sectional measures of tract poverty: 0-4.99%, 5-19.99%, 20%+. 

Specification B:  Three classes based on cross-sectional measures of tract poverty: 0-13.82%, 13.83%-19.99%, 20%+.  

Specification C: Three classes based on cross-sectional measures of tract poverty: Terciles. 

Specification D: Four classes based on cross-sectional measures of tract poverty: Quartiles. 

Note: All specifications allow for Residential mobility between classes between MIHA and GROW. 
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Table 4.4:    

Latent Class Growth Model Fit Statistics, Census Tract-Level Poverty Trajectories, Californian Census Tracts, 1970-2009.  

 BIC LMR-LRT p-Value Entropy 

2 Class Model  242,893  <.001 0.947 

3 Class Model  236,684  <.001 0.912 

4 Class Model  234,101  0.004 0.900 

5 Class Model  233,152  0.659 0.899 

N=7,049    

Sources: 1970-2000 Decennial Censuses, 2005-2009 American Community Survey. 
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Table 4.5:            

Multinomial Logistic Regression Models Predicting Latent Poverty Class Affiliation, Californian Census Tracts. 

            

  

Long-Term Low 

Poverty   

Long-Term Moderate 

Poverty   

Long-Term High Poverty (Base 

Category)    
            

Californian Census 

Tracts  b   b       

 Percentage Renter  -0.12 ***  -0.06 ***      

 Percentage Less than High 

School -0.15 ***  -0.06 ***      

 Percentage Black  -0.06 ***  -0.04 ***      

 Percentage Multi-Unit  0.02 ***  0.00       

 Percentage Public 

Assistance   -0.30 ***  -0.12 ***      

 Constant   14.81 ***  8.41 ***      

N      7,049        

Sources: 1970-2000 Decennial Censuses, 2005-2009 American Community Survey.  

Notes: Based on 2000 Census tracts.  Missing data handled with Stata's Multiple Imputation Suite  

† p < 0.1 * p <0.05 ** p <0.01 *** p < 0.001.  
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Table 4.6: 

Distribution of Long-term Poverty Class Inter-class Mobility between MIHA (2003-2007) and GROW (2012-2013). 

  GROW 

  High Long-Term Poverty Moderate Long-term Poverty Low Long-term Poverty Total 

 High Long-Term Poverty 211 46 36 293 

MIHA Moderate Long-term Poverty 37 487 159 683 

 Low Long-term Poverty 14 116 1,614 1,744 

 Total 262 649 1,809 2,720 

Sources: Geographic Research on Wellbeing Study, 2012-2013, 1970-2000 Decennial Censuses, 2005-2009 American Community Survey. 
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Figure 4.1. Latent Class Poverty Trajectories for All Californian Census Tracts (1970-2010) 

Long-term high poverty (9%) 

 

Long-term moderate poverty (26%) 

 

Long-term low poverty (65%) 
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CHAPTER 5: CONCLUSION 

While life expectancy and overall population health improved considerably for Americans 

in the 20th and early 21st century (Omran 1971), this improvement masked substantial inequality 

in life expectancy and health.  Indeed, life expectancy and the prevalence of most health conditions 

in the United States mirror broader societal stratification. The wealthy, highly educated, or 

otherwise advantaged live longer and healthier lives than disadvantaged populations (Phelan et al. 

2004; Williams and Mohammed 2009).  This inequality in health is especially relevant for race 

(Williams and Mohammed 2009), education (Hummer and Hernandez 2013; Hummer and Lariscy 

2011; Hayward, Hummer, and Sasson 2015), and place (Montez, Hayward, and Wolf 2017; 

Kawachi and Berkman 2003). 

In this concluding chapter, I first briefly summarize the findings of each of the analytic 

chapters. Second, I note the broader importance and significance of my dissertation for 

sociological and health-related research.  Third, I note important limitations of the research in my 

dissertation and then discuss general limitations for all of my dissertation.  Finally, I discuss the 

policy relevance and implications for future research. 

In Chapter 2, I used the NHIS-LMF to document black/white inequality in risk of mortality 

among veterans and non-veterans, while explicitly noting the importance of birth cohorts and thus 

the importance of period of military service.  I descriptively documented the incidence of death, 

which showed that the black/white inequality in mortality was smaller among military veterans 

than non-veterans.  I next fit Cox proportional hazard models, with an interaction term between 

race and veteran status which also illustrated that the black/white inequality in mortality is smaller 

among veterans than non-veterans.  I then progressively added sets of important controls: 

demographics, health behaviors, health insurance, and socioeconomic measures.  Even net of these 

controls, the interaction term was statistically significant, substantively suggesting that black/white 

inequality was significantly smaller among veterans and that black veterans had significantly lower 
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risk of death than black non-veterans.  Given the different historical circumstances experienced by 

the military, I next stratified my sample into four unique sub-samples: World II and Before, Post-

World War II through Vietnam, Vietnam draft eligible, and Post-Vietnam. After this stratification 

procedure, I found that the smaller black/white inequality in risk of death was only significant in 

the post-Vietnam or All-Volunteer era cohort. Thus, Chapter 2 provided evidence that a specific 

segment of the non-institutionalized male population: military veterans, had significantly smaller 

health disparities than the general population, but that the smaller disparities was confined to a 

single cohort.  While I lack the data to explicitly prove why, I believe the smaller disparities are 

due to a combination of selection, factors within the military, and post-military factors. 

Chapter 3, used the NHIS and SISFCF to investigate and compare the extent to which 

educational disparities in chronic and infectious health conditions operate in prison and the general 

population.  I first compared the distribution of conditions among the incarcerated and the non-

incarcerated and, consistent with previous research (Binswanger et al. 2009; Massoglia and 

Pridemore 2015), found that the incarcerated have significantly higher prevalence rates of chronic 

and infectious health conditions.  I next provided age-standardized rates of the health conditions 

by gender, level of education, and incarceration status.  For the non-incarcerated population these 

results were generally consistent with the idea that education is protective of chronic and infectious 

health conditions as the educated are able to use their social advantage to constantly benefit their 

health (Hayward et al. 2000; Cantu et al. 2013; Montez and Hayward 2014).  However, for the 

incarcerated population, there was little relationship between education and chronic health 

conditions.  There were, however, significant differences in the risk of hepatitis by level of 

educational attainment among the incarcerated as the highly educated were significantly more 

likely to avoid hepatitis (Center of Disease Control 2013).  I next fit logistic models which included 

important controls used in previous analyses (Binswanger et al. 2009).  The results of these models 

were largely consistent with the descriptive tables.  That is, education was generally protective of 

chronic health conditions for the non-incarcerated population, but there was little relationship 

between education and chronic conditions for the incarcerated population.  Importantly, there was 
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a significant relationship between education and hepatitis for the incarcerated and this relationship 

was significantly stronger than in the non-incarcerated population.  I finally conducted sensitivity 

analysis, including analyzing access to care in prison, exposure to incarceration, and the functional 

form of education and health outcomes.  Results from these sensitivity analyses largely 

collaborated my main findings.  I also found the inclusion of the incarcerated to national level 

estimates of educational disparities in health, did not change the overall observed relationship 

between education and health.  The results of Chapter 3 indicate an institutionalized population 

(the incarcerated) where educational inequality in the prevalence of chronic health conditions was 

smaller than the non-institutionalized population and an institutionalized population (the 

incarcerated) where educational inequality in infectious diseases was larger than the non-

institutionalized population.  

In Chapter 4, I used MIHA, GROW, Decennial censuses, and the ACS to analyze the 

relationship between long-term neighborhood poverty classes and mothers’ reports of their child’s 

sleep.  I first found that results from a latent trajectory analysis of long-term latent poverty was 

consistent with measures of cross-sectional disadvantage.  I then descriptively documented the 

sample, showing the distribution of the children and mother characteristics.  My work improved 

on previous research by considering potentially life-time exposure to neighborhood factors.  I next 

fit logistic models predicting appropriate levels of sleep for age based on consensus clinical 

guidelines.  These models showed the children in long-term moderate-moderate and long-term 

low-low poverty neighborhoods had significantly lower odds of sleeping less than the clinical 

consensus suggested sleep duration (Paruthi et al. 2016) than children who lived in long-term high-

high poverty census tracts.  Importantly, this finding was robust for controls for: child 

demographics, other child health conditions and activity limitations, mother stress, sleep, 

demographics, educational attainment and household factors such as home type and 

socioeconomic status.  I then compared results from the long-term specification to four cross-

sectional specifications of neighborhood poverty.  Consistent with other research (Margerison-

Zilko et al. 2015) I found that the long-term specification out preformed each of the cross-sectional 
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specifications and none of the cross-sectional specifications were significant when the full set of 

controls was employed whereas the long-term specification was still statistically significant.  

Overall, the results of Chapter 4 stress the importance of measuring neighborhoods longitudinally, 

especially in relation to the quality of child sleep. 

Broadly, my results stress the importance of exposure to institutions or place for health 

outcomes.  Indeed, large scale institutions with high degrees of social control (Umberson 1992, 

1987) can alter health traditionally observed health inequality patterns (Williams and Collins 1995; 

Hummer et al. 2013; Montez, Hummer, and Hayward 2012).  In the general society, there are 

uncountable numbers of decisions to be made, with proximate and distal implications for health 

(Mirowsky and Ross 2015).  The consequences of these decisions interact, cascade and can lead 

to the emergence or prevention of health conditions.  In highly regulated institutions such as the 

military and prisons, the ability to make decisions with health consequences is dramatically 

constrained (Goffman 1961; Foucault 2012).  Thus, in these restrictive circumstances, where the 

ability to make decisions is limited the extent to which health inequality can operate is also 

reduced.  My dissertation shows that this is especially relevant for chronic conditions, conditions 

which require uncountable small decisions which accumulate to ultimately lead to disease (or not).  

Additionally, neighborhoods, just like institutions, can condition, restrict, or empower 

geographically or otherwise which decisions are able to be made which may have proximate or 

more distal consequences for health.  Overall, given their importance for large segments of the 

population my dissertation argues that we must take exposure to institutions and place into account 

when analyzing social inequality in health.  

 

LIMITATIONS 

Each of my chapters has noteworthy limitations worth briefly mentioning.  Chapter Two 

used a relatively broad measure of exposure to the military which likely would miss any military 

based reasons for smaller black/white inequality in mortality among veterans.  Chapter Three, was 
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limited by access to medical care—and diagnosis which may vary importantly among prisoners 

and by level of educational attainment among non-prisoners.  Chapter Four relies on mother reports 

of their child sleep rather than objective measures.  However, there are three more broad limitations 

which influence the validity of each of my chapters: selection, self-reports, and exposure.  I will 

discuss each in turn. 

Selection 

Perhaps the most important overall limitation of my dissertation is related to selection.  I 

will address the how selection challenges the validity of my results for each Chapter, beginning 

with Chapter 2. Serving in the military requires baseline levels of physical health.  Thus, any 

observed minimization of black/white later health inequality could reflect the fact that only the 

healthiest or most motivated/educated/select can serve.  Additionally, there are other non-health 

related selectivity factors, such as education or motivation which also may influence health 

(Teachman 2011; Rackin, Forthcoming).  Indeed, previous research has described the process 

through which black men enlist in the military as “creaming” (Mare and Winship 1984).  Also 

problematic, my only measure of military service - an honorable discharge - is also dependent on 

favorable selection during military service.  That is, anyone who served in the military who is not-

honorably discharged is not considered a veteran.  In essence, selection makes it difficult to 

determine whether military service has caused the smaller black/white inequality in morality 

among veterans or whether it is factors more germane to selection into the military.  While, I will 

be unable to escape the problem of selection, my chapter nonetheless descriptively documents a 

population where racial disparities are minimized, at least compared to the general population. 

There are also issues related to selection into prison that challenge the validity of Chapter 

3.  Some scholars suggest that most crimes take at least baseline levels of physical fitness to 

commit (Fazel and Benning 2006), thereby equalizing health among prisoners.  Additionally, there 

are more difficult to measure factors related to selection that may lead some to commit a crime (or 

be incarcerated) which may also influence health.  More troublesome, these difficult to measure 
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selection factors likely vary significantly by level of educational attainment of the incarcerated, 

meaning that the null findings regarding the relationship between education and health could 

reflect the differential processes of selection rather than the prison as a unique institution.  Still, 

the incarcerated are a population traditionally excluded from major population health surveys and 

thus analysis of their health is novel. 

Chapter 4 describes how long-term neighborhood poverty trajectory classes are associated 

with mothers’ reports of their child’s sleep.  Like other neighborhood-related research, the findings 

of this study could reflect selection mechanisms.  Mothers who may promote more restful sleep 

for their children may choose to live and raise their child(ren) in neighborhoods which also 

promote or allow healthy behaviors such as sleep.  Once again, in this case, it would not be the 

neighborhoods (nor-their long-term poverty history) which influence sleep but difficult to measure 

characteristics of the mother.  Somewhat reassuringly, children provide an interesting opportunity 

to analyze neighborhood effects as they themselves have comparably little agency in deciding 

which neighborhood to live.  Additionally, my research design, utilizing residential location at two 

different time-points, potentially encapsulating lifetime exposure to neighborhoods, may help 

minimize issues related to selection. 

Self-Reports 

Just as issues related to selection are important to consider for each of my three chapters, 

so are issues related to self-reports.  In Chapter 2, I relied on self-reports of military service and 

race as my key independent variables. While self-reports of race may be preferable compared to 

other sources such as coroner identification (especially for race and veteran status) (Sondik et al. 

2000), self-reports of military service may be inaccurate, as some men may not indicate their 

service or may suggest they served when in reality they did not (Weisz 2016; Weisman 2017; 

Jones and Milroy 2016).  It is unclear how this differential reporting and distortion of military 

service may vary by race or influence my results.  Thus, this research could be improved through 
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the linkage with administrative military data.  Still, one area that was not an issue was the outcome, 

death, which while not perfect (Lariscy 2011), is not influenced like self-reports of health. 

In Chapter 3 I relied on self-reported doctor-diagnosed medical conditions.  Obviously, 

reporting these conditions is contingent not only upon being diagnosed by (and thus having access 

to) a doctor but also remembering this diagnosis and indicating the diagnosis on a survey.  The 

major challenge to the validity of my findings comes from the idea that there is differential access 

to medical care by level of educational attainment in the non-incarcerated population (Sarkar et al. 

2011; Masseria and Giannoni 2010), with the more advantaged having greater access.  This 

suggests the results, at least from the general population, are probably conservative to the actual 

values.  Additionally, while the incarcerated are provided with constitutionally mandated health 

insurance and in prison the systematic differences in access to care are likely less than in the 

general population, it remains unclear how this may influence my results.  To address this 

limitation, I examined subsamples of the incarcerated who likely had access to care relatively 

recently.  Encouragingly, these subsamples provided relatively similar results.  

In Chapter 4 I used mother reports of their children’s sleep duration. These reports may not 

be accurate and could also be subject to social desirability bias (Bates and Bayles 1984).  

Additionally, even if the mothers report completely accurate durations of their child’s sleep, the 

durations may not reflect the quality of the sleep.  The children could be awake for long-segments 

of the night or experience low-quality sleep for long-periods of the night when the mother assumes 

the child is asleep.  I am reassured by the notions that: there is little reason to assume these 

inaccurate reports of sleep systematically varies by neighborhood and if anything, this likely makes 

my results conservative.  Additionally, previous research has found relatively high concordance 

between mother reports of child’s sleep and objectively measure sleep quality (Lockley, Skene, 

and Arendt 1999; Werner et al. 2008).   
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Exposure 

All of my chapters analyze how involvement in or exposure to institutions or neighborhood 

influences health.  Presumably, greater exposure to these institutions leads to greater influence on 

health and health disparities.  Exposure to these institutions is exceedingly difficult to measure, 

complicated by the notion that the manner in which exposure matters for health differs from person 

to person.  For Chapter 2, I did not have length of exposure to the military, i.e., time in the military 

or more detailed factors regarding military service.  For Chapter 3, I did conduct sensitivity 

analysis regarding duration in prison and found that exposure, measured in years in prison, did not 

moderate the relationship between education and health outcomes.  However, there are other 

specifications of exposure to incarceration that could also influence health.  In Chapter 4, I 

attempted to measure exposure to neighborhoods by including geo-referenced address at two time 

points, but this specification would not pick up on moves between these time points.  In sum, due 

to the structure of the data I was largely unable to finely measure exposure to these institutions or 

neighborhoods. 

 

POLICY IMPLICATIONS AND FUTURE RESEARCH 

My dissertation has both broad and specific policy implications.  One broad policy 

implication of my dissertation is that policies which constrain the ability to make choices 

detrimental for health (like smoking or fast food consumption), could minimize health disparities 

and improve the health of the most disadvantaged.  However, these pathways would likely be 

supplanted by other pathways (Link and Phelan 1995), suggesting that for health inequality to be 

eradicated broader social inequality must be eliminated.   

There are also important specific policies resulting for each of my chapters.  In Chapter 2 

I illustrated that while the relative and absolute black/white inequality in mortality was smaller 

among veterans, there was still significant inequality between black and white male veterans.  

These disparities may partially be due to barriers of access to the VA.  Barriers lessen the ability 
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to receive both preventative and critical medical attention.  However, there has been research 

regarding ways to reduce the barriers to VA service specifically faced by minority veterans.  Some 

studies have not found interventions to be successful in reducing race/ethnic health disparities 

(Dang et al. 2008) or have not analyzed the effectiveness of the intervention (Shore et al. 2008).  

However, a few interventions have been successful.  One intervention which improved overall 

health among elderly veterans relied on Home Based Primary Care (HBPC) and emphasized the 

integration between social workers, physicians, nurses, pharmacists, dentists, and dietitians in 

providing care at home for the elderly population (Shore et al. 2008; Dang et al. 2008).  Another 

intervention found that disparities could be reduced with more attention given to educating black 

veterans about their medical options (Weng et al. 2007).  Minimizing broader social inequality and 

racism would also help to minimize these disparities. 

Chapter 3 showed that prisoners had elevated chronic and infectious health conditions than 

non-prisoners.  Policies aimed at treatment for and prevention of these health conditions would 

help their overall health. Specifically, low educated prisoners faced enhanced risk of hepatitis and 

policies aimed at vaccinating prisoners for hepatitis would reduce the burden faced by this group.  

Previous research in the United Kingdom has stressed the effectiveness of vaccines for the prison 

population (Sutton, Gay, and Edmunds 2006).  Overall, minimizing the stress of prisoners and de-

escalating mass incarceration would likely benefit population health.  Additionally, new programs 

aimed at re-escalating mass incarceration will likely be detrimental for population health. 

Chapter 4 found children who spend time in neighborhoods with high long-term poverty 

have elevated risk of poor-sleep.  Sleep is critically important for multiple developmental 

outcomes (Moran and Everhart 2015; Liu et al. 2011; Hansen et al. 2014) and thus can reinforce 

and reproduce lifelong social inequality.  The policy implications of this chapter are twofold.  First, 

when considering neighborhood interventions, policy makers should target neighborhoods that 

have been consistently impoverished, as these neighborhoods are potentially more disadvantaged 

and lead to worse health outcomes than neighborhoods that have recently become poor.  

Additionally, educational interventions should be targeted at parents in these neighborhoods, 
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emphasizing such factors as setting bed time routines, consistent bed times, how to make rooms 

comfortable, and nutritional training. Interventions like this could not only improve the sleep of 

the children but also lead to other benefits such as: increased academic (Ravid et al. 2009) 

outcomes, and physical (Taveras et al. 2008), social development (Hansen et al. 2014), and even 

potentially lessen social inequality. 

The findings of my dissertation leave important opportunities for future research.  Indeed, 

I have already begun follow up papers aimed at extending my findings.  Specifically, I am 

developing a series of papers examining how and if geographic place moderates the influence of 

institutions.  For example, one important limitation of Chapter 2 is that I lacked information 

regarding the residential context of the men in my sample.  Black veterans in particular have 

different residential patterns than black non-veterans (Fischer, Lundquist, and Vachon 2016), 

indicating that one reason for the smaller health disparities could be the more favorable 

neighborhoods that black veterans reside.  Thus, to analyze if neighborhood characteristics lead to 

smaller black/white mortality inequality among veterans, I plan on applying for the NHIS-LMF 

restricted dataset where I will have geo-referenced addresses of the NHIS respondents.  The 

addresses will allow me to link neighborhood characteristics to the respondents and then analyze 

if neighborhoods characteristics are indeed leading to smaller black/white inequality in mortality. 

Given strong findings from other researchers (Cushman et al. 2000; Montez and Berkman 

2014; Montez, Hayward, and Wolf 2017), I am also interested in regional differences in the 

relationship between education and mortality.  At first, I plan on extending this research with two 

specific papers.  I have used the Health and Retirement Study to analyze how lifetime exposure to 

the south moderates the risk of death by level of educational attainment.  The south is a regional 

context with elevated economic inequality (Nielsen and Alderson 1997; Kawachi et al. 1997), 

unhealthy behaviors, and health outcomes (Montez, Hayward, and Wolf 2017; Howard 1999).  In 

such a geographic context, the relationship between education and mortality could be stronger than 

other regions.  Indeed Montez & Berkham (2014) find evidence of this.  I build on previous 

research by examining lifelong exposure to the south and by testing specific hypotheses for why 
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the association is stronger in the south, especially for those who spent their whole lives there.  In 

another paper, I plan on using the NHIS-LMF to document the best functional form for the 

relationship between education and mortality for each U.S. region.  While possible that each region 

exhibits the same functional form between education and health (Montez, Hummer, and Hayward 

2012), it is also possible that the regions, especially the south, may differ in the best fitting form 

between education and mortality.  

Finally, the University of Southern California provides a strong opportunity to continue 

my research and specifically to examine how neighborhoods may influence health and aging.  

Working with Dr. Crimmins and Dr. Ailshire and using longitudinal biomarker data from the HRS, 

I intend to explore how long-term neighborhood poverty and other trajectories may influence 

biological aging among older adults.  Additionally, using new additions to the HRS, I can examine 

how a history of incarceration may influence later life health (including biomarkers), accounting 

for other important covariates.  I also plan to work with Dr. Finch on a project he is developing 

regarding how geo-referenced police homicides can influence health in neighborhoods in Los 

Angeles.  Through my dissertation and future research, I hope to uncover a greater understanding 

regarding how institutions, place, and their intersections can influence population health and health 

disparities. 
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