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While all racial/ethnic groups in the U.S. exhibited an increase in longevity during 

the twentieth century, inequalities in survival remain. Hispanics have the highest life 

expectancy at birth in the United States, non-Hispanic blacks have the lowest, and non-

Hispanic whites exhibit life expectancy between the two minority groups. An overarching 

objective of Healthy People 2020 is to “achieve health equity, eliminate disparities, and 

improve the health of all groups.” Yet, a similar objective based on the Healthy People 

2010 campaign regarding reduction of health inequalities was clearly not met. As the 

population of the United States becomes increasingly diverse as a result of immigration, 

intermarriage, and evolving notions regarding race and ethnicity, health demographers 

must monitor adult survival outcomes and inequalities across racial and ethnic 

subpopulations. 

This dissertation examines current inequalities in survival among Hispanic, non-

Hispanic black, and non-Hispanic white adults in the United States. Using the 1989-2006 

National Health Interview Survey Linked Mortality Files and 2010 U.S. National Vital 

Statistics System, I contribute to the understanding of racial/ethnic survival disparities 

through three empirical studies: The first chapter affirms that Hispanic mortality rate and 

life expectancy estimates are favorable relative to blacks and whites, particularly for 

foreign-born Hispanics and from smoking-related causes. The second chapter shows that, 
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in addition to their higher mean age at death, Hispanics exhibit less variability around 

that mean relative to non-Hispanic whites. Non-Hispanic blacks, on the other hand, have 

greater variability and lower life expectancy than the other two racial/ethnic groups. The 

lower variability among Hispanics relative to whites is largely attributable to lower 

incidence in cancer, suicide, and other external cause mortality, whereas the greater 

variability among blacks relative to whites is mainly due to greater dispersion in age at 

death from heart disease and the residual cause grouping. The third chapter finds that 

smoking initiation in childhood or adolescence contributes additional mortality risk for 

current heavy and light smokers relative to never smokers. Lower smoking prevalence 

and later initiation among foreign-born and U.S-born Hispanics account for much of their 

lower mortality risk relative to whites. 
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Statement of the Problem 

INTRODUCTION 

The U.S. population currently exhibits a life expectancy at birth of 78.7 years 

(81.0 among females and 76.2 among males) (Murphy, Xu and Kochanek 2013), an 

extraordinary improvement over the mere 49 years among females and 47 years among 

males that U.S. residents could expect to live in 1900 (Faber 1982). While all 

racial/ethnic groups in the United States have benefitted from this increase in longevity, 

racial and ethnic inequalities in survival remain. Hispanics have the highest life 

expectancy at birth in the United States, non-Hispanic blacks have the lowest, and non-

Hispanic whites exhibit life expectancy between the two minority groups (Murphy et al. 

2013). Additionally, little progress has been made in reducing the black-white mortality 

gap over the past few decades (Hummer and Chinn 2011; Williams and Sternthal 2010). 

A primary objective of Healthy People 2020 is to “achieve health equity, 

eliminate disparities, and improve the health of all groups” (U.S. Department of Health 

and Human Services 2012a). Yet, a similar objective based on the Healthy People 2010 

campaign regarding reduction of health inequalities was clearly not met. As the 

population of the United States becomes increasingly diverse as a result of immigration, 

intermarriage, and evolving notions regarding race and ethnicity, health demographers 

must monitor adult survival outcomes and inequalities across racial and ethnic 

subpopulations. 
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The objective of this dissertation is to clearly document and begin to explain 

current inequalities in adult survival among the three largest racial/ethnic groups in the 

United States: Hispanics, non-Hispanic blacks, and non-Hispanic whites. I propose 

advancing the understanding of racial/ethnic health disparities through three empirical 

chapters: 

Chapter 1. The first chapter presents age/sex- and cause-specific adult mortality rate and 

rate ratio estimates, as well as life expectancy figures, for foreign-born Hispanics, U.S.-

born Hispanics, non-Hispanic blacks, and non-Hispanic whites. It further examines how 

these differentials change with controls for important behavioral and socioeconomic 

covariates. 

Chapter 2. The second chapter addresses racial/ethnic inequalities in lifespan variation by 

decomposing this variation into: a) the contribution of each cause of death, and b) the 

contributions of cause-specific variation in age at death, cause-specific means, and 

number of deaths attributable to each cause. This chapter examines racial/ethnic 

differences in the variability in age at death in addition to the mean age at death (life 

expectancy) and demonstrates which causes of death and components of dispersion 

account for racial/ethnic differentials in mortality. 

Chapter 3. The third chapter examines racial/ethnic/nativity differences in cigarette 

smoking throughout the life course and how disparate tobacco use and initiation patterns 

influence racial/ethnic inequalities in adult survival. Racial/ethnic differences in smoking 

prevalence are offered as an explanation for the superior longevity of foreign-born 

Hispanics relative to non-Hispanic whites (Blue and Fenelon 2011), though the 
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stubbornly high prevalence of U.S. adolescent smoking signals concerns for future 

longevity gains (U.S. Department of Health and Human Services 2012b). 

The remainder of this Introduction is organized in the following way: First, I 

review the current literature on racial/ethnic inequalities in survival, highlighting key 

gaps in the understanding of racial/ethnic health disparities that I plan to address. Second, 

I discuss the conceptual frameworks I adopt in the three empirical studies. Finally, I 

describe the data sources used in the empirical chapters: the National Health Interview 

Survey Linked Mortality Files (NHIS-LMF) and the 2010 U.S. National Vital Statistics 

System data. 

 
LITERATURE REVIEW 

An apparent anomaly in racial/ethnic survival inequalities continues to capture the 

attention of health demographers: the “epidemiologic paradox.” Why does the 

epidemiologic paradox garner so much interest from population health scholars? It 

represents a rare instance of a socioeconomically disadvantaged group experiencing 

health advantages relative to the more affluent majority non-Hispanic white U.S. 

population. While numerous explanations have been proposed for the epidemiologic 

paradox, evidence exists that supports and opposes each explanation. Explanations of the 

paradox generally fall into three categories: data quality issues, health behaviors, and 

migration effects (Elo et al. 2004; Hummer et al. 2007; Markides and Eschbach 2005, 

2011; Palloni and Arias 2004; Turra and Elo 2008). African Americans, on the other 

hand, exhibit greater adult mortality risk relative to non-Hispanic whites, as a result of 

their lower socioeconomic status as well as residential segregation, experiences of 
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institutional- and individual-level discrimination, restricted political representation, and 

other social disadvantages that compromise health (Elo and Preston 1997; Geruso 2012; 

Hummer and Chinn 2011; Williams and Sternthal 2010). While this dissertation focuses 

primarily on the Hispanic mortality advantage, I include non-Hispanic blacks in each 

analysis as an important comparison group, since Hispanics resemble blacks in terms of 

socioeconomic status but exhibit much lower mortality risk. 

 
Epidemiologic Paradox 

Hispanics in the United States on average are socioeconomically disadvantaged 

relative to non-Hispanic whites. Since a clear inverse gradient exists between 

socioeconomic status (SES) and mortality risk, with greater socioeconomic resources 

associated with lower risk of death (Baker et al. 2011; Elo 2009; Hummer and Lariscy 

2011; Kitagawa and Hauser 1973), one would expect Hispanics’ lower socioeconomic 

profiles to negatively affect their survival. However, Hispanics (particular older adults 

and immigrants) exhibit lower adult mortality risk relative to non-Hispanic whites. This 

anomalous finding is known as the “epidemiologic paradox” (Markides and Coreil 1986). 

However, the Hispanic mortality advantage is characteristic of foreign-born 

Hispanics and is generally absent for the U.S.-born Hispanic population. Beyond the first 

generation, Hispanics residing in the United States acculturate to U.S. cultural norms, 

which typically involves increased cigarette use, body mass index, and alcohol 

consumption (Abraído-Lanza, Chao and Flórez 2005; Antecol and Bedard 2006; 

Winkleby and Cubbin 2004). Thus, it is important to consider nativity in studies of racial 

and ethnic differences in health given that a large proportion of some U.S. racial/ethnic 
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groups are foreign-born, particularly among Hispanics. For instance, about 40% of U.S. 

Hispanics are foreign-born (U.S. Census Bureau 2010). Wherever possible, I distinguish 

Hispanics by nativity, measured in this dissertation as foreign-born or U.S.-born, as a 

summary indicator for a variety of concepts such as immigrant selectivity and 

assimilation. 

However, Hispanics do not exhibit a mortality advantage at all adult ages—young 

adult Hispanics exhibit higher mortality risk relative to non-Hispanic whites (Eschbach et 

al. 2007; Hayes-Bautista et al. 2002; Hummer et al. 1999a; Vaca, Anderson and Hayes-

Bautista 2011). Eschbach and colleagues (2007) used California and Texas vital 

registration data to examine mortality risk among 15-44 year old Hispanics. Relative to 

non-Hispanic white females, mortality rates are significantly lower among foreign-born 

Hispanic females and similar among U.S.-born Hispanic females. Among males, U.S.-

born Hispanics have statistically higher mortality rates relative to whites, while mortality 

rates among foreign-born Hispanic males are roughly equal to those of whites at ages 15-

29 years but statistically lower at ages 30-44 years. Cause-specific analyses reveal that 

the high mortality risk of U.S-born Hispanics is largely a result of infectious disease and 

homicide. Other researchers have found that the higher Hispanic mortality risk is limited 

to males ages 15-24 years (Hayes-Bautista et al. 2002; Murphy et al. 2013) and females 

10-19 years (Murphy et al. 2013). Beyond roughly age 45, mortality rates among 

Hispanics become lower relative to that of non-Hispanic whites as chronic causes of 

death become more prevalent. 
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Hispanic mortality patterns are often compared to those of non-Hispanic whites 

without considering the mortality risk of non-Hispanic blacks. Indeed, some studies 

exclude blacks from analyses in order to simplify interpretation. However, the 

epidemiologic paradox was initially described in terms of Hispanics’ lower mortality 

relative to blacks despite the groups’ shared socioeconomic deprivation and 

discrimination (Markides and Coreil 1986). In fact, educational attainment among 

Hispanics (particularly older foreign-born Hispanics) is generally lower than that of non-

Hispanic blacks (Crimmins, Hayward and Seeman 2004; U.S. Census Bureau 2009). 

 
Black-White Inequality in Adult Survival 

The racial gap in U.S. mortality is wide and enduring as a result of lower 

socioeconomic status, residential segregation, and institutional- and individual-level 

discrimination experienced by African Americans (Hummer and Chinn 2011; Rogers, 

Hummer and Nam 2000). In 2010, life expectancy at birth among African Americans was 

4.1 years less than that among whites (74.7 years versus 78.8) (Murphy et al. 2013). Most 

demographic research on racial health disparities focuses on compositional differences 

between blacks and whites in the U.S. and the effect of blacks’ lower standing in the U.S. 

social stratification system on their health (Geruso 2012; Rogers 1992). Such studies 

emphasize two important points. First, a sizable residual generally remains after adjusting 

for black-white mortality inequality by SES, indicating that socioeconomic differences, 

while an important component of racial health disparities, do not entirely explain the 

black-white survival gap. Other social disadvantages borne by African Americans, such 

as individual- and institutional-level discrimination, residential segregation, lower levels 
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of wealth accumulation, and restricted access to quality health care also contribute to the 

black-white survival gap, though many of these characteristics are rarely measured in 

national health surveys (Hummer 1996; Rogers 1992; Williams and Sternthal 2010; 

Winkleby and Cubbin 2004). Second, evidence suggesting that much of the black-white 

mortality gap is a result of educational and income differentials does not mean that 

researchers should ignore race/ethnicity in favor of social class. Indeed, African 

Americans are located in lower socioeconomic strata as a result of discrimination—they 

attend poorer schools, are discriminated against in hiring and promotion decisions, and 

receive reduced wages relative to whites. 

Blacks exhibit a greater risk of mortality from most causes of death, particularly 

from heart disease and cancer, cause groupings that account for more than half of all 

deaths in the United States. Whites are at a greater risk of death than blacks from motor 

vehicle accidents, chronic obstructive pulmonary disease, and suicide (Levine et al. 2001; 

Singh and Siahpush 2001). Although non-Hispanic blacks exhibit lower prevalence of 

some diseases and behaviors relative to whites, they may experience greater morbidity, 

earlier onset of disease, greater severity of symptoms, and reduced survival (Hayward et 

al. 2000; Williams and Sternthal 2010). For instance, Haiman and colleagues (2006) 

show that blacks have a greater incidence of lung cancer than whites despite having lower 

overall cigarette use. 

In each of the three studies that constitute this dissertation, I emphasize that the 

ages where racial/ethnic survival inequalities are widest are not necessarily those at 

which most deaths occur. For example, the black-white mortality differential is roughly 
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two-to-one in early adulthood (where relatively few deaths occur and are largely a result 

of external causes), but the differential is narrower in later adulthood (where the majority 

of deaths are concentrated for both racial groups) (Elo and Preston 1997; Stewart 2008). 

 
KEY GAPS IN CURRENT LITERATURE 

The current literature on racial/ethnic inequalities in adult survival, while 

extensive, is insufficient in at least two major ways: 1) accurate documentation of 

racial/ethnic health inequalities and 2) explaining the complex and multidimensional 

causal associations linking race/ethnicity to adult mortality through a range of proximate 

determinants. My dissertation focuses two chapters on the improved documentation of 

racial/ethnic inequalities in adult survival and one chapter on cigarette smoking as a 

proximate factor linking race/ethnicity to survival. In terms of documentation, I first 

calculate age/sex- and cause-specific adult mortality rate and rate ratio estimates, as well 

as life expectancy figures, for foreign-born Hispanics, U.S.-born Hispanics, non-Hispanic 

blacks, and non-Hispanic whites. Then, I estimate racial/ethnic differences in variability 

in age at death around the mean age at death (i.e., life expectancy). Finally, I examine 

how racial/ethnic/nativity differences in cigarette use in early-life may influence later-life 

mortality risk. Recent studies have demonstrated that racial/ethnic differences in smoking 

prevalence impact survival inequalities (Blue and Fenelon 2011), but such studies 

generally rely on adult smoking status without considering cigarette use throughout the 

life course, particularly in childhood and adolescence. 
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CONCEPTUAL FRAMEWORK 

Multiple conceptual frameworks are utilized to describe and explain the 

multidimensional, complex association between race/ethnicity and adult mortality in the 

United States (Hummer et al. 1998). Rather than select one approach for this dissertation, 

I draw on several frameworks in order to examine multiple aspects of racial/ethnic 

mortality disparities. I draw on Hummer’s (1996) conceptual model that reveals the 

inadequacy of genetic, cultural/behavioral, and socioeconomic explanations of racial 

inequalities in health and redirects attention to multiple forms of institutional- and 

individual-level racism experienced by U.S. minority group members as well as the 

proximate determinants that link race/ethnicity to health outcomes. I also use Braveman 

et al.’s (2011) clarified definition of health disparities as reflecting social injustice that is 

distinct from health “differences.” Braveman and colleagues identify several important 

components of health disparities: they adversely affect socially disadvantaged groups, are 

avoidable, and can be combated through a fairer distribution of resources associated with 

healthy living. Additionally, they distinguish health differences that are not health 

disparities: “elderly adults generally having worse health than nonelderly adults; skiers 

being at higher risk of long-bone fractures than nonskiers; and men not having obstetric 

problems, whereas women do” (Braveman et al. 2011: S153). In contrast, health 

disparities are health differences that are a direct result of social injustice and restricted 

access to social resources, relationships, spaces, and other patterns of social life that are 

necessary to achieve and maintain health. 
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METHODOLOGY 

Two of my three chapters use the National Health Interview Study Linked 

Mortality Files (NHIS-LMF). I describe the specific data in detail in each study given 

that each draws on different years of the survey and mortality follow-up based on the 

objectives of the study and the strengths of particular years of the survey (NCHS Office 

of Analysis and Epidemiology 2009a). Briefly, the latest release of the NHIS-LMF 

consists of NHIS records from 1986-2004 prospectively linked to mortality records 

maintained by the National Death Index (NDI) through December 31, 2006. The NHIS is 

a stratified, probabilistic survey of the non-institutionalized U.S. population. While the 

primary source of mortality status comes from the NDI, records of the Centers for 

Medicaid and Medicare Services and Social Security Administration are also used to 

determine mortality status. 

In my chapter examining racial/ethnic differences in age-at-death variability, I use 

2010 U.S. National Vital Statistics System data. Death data come from the 2010 U.S. 

Multiple Cause of Death file available from the National Center for Health Statistics. 

Population estimates come from 2010 postcensal, bridged race U.S. population estimate 

data released by the U.S. Census Bureau. While these vital statistics data generally 

contain large numbers of racial and ethnic subgroups, reports of race and ethnicity come 

from two different sources: individuals or co-residents report race/ethnicity in Census 

data while reports of race/ethnicity on death certificates are made by funeral directors, 

who may rely on the appearance of decedents rather than on direct information from the 

decedents’ surviving family members. However, a recent evaluation showed that this 
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numerator-denominator inconsistency in racial/ethnic reporting is smaller than in the past 

and “did not significantly affect minority-majority mortality differentials” (Arias et al. 

2008: 1). 
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Hispanic Adult Mortality in the United States: New Estimates and an 

Assessment of Factors Shaping the Hispanic Paradox 

INTRODUCTION 

For over three decades, researchers have documented that U.S. Hispanics exhibit 

age-specific mortality rates that are much more comparable to those of non-Hispanic 

whites than non-Hispanic blacks, despite similarly low socioeconomic status of Hispanics 

and blacks relative to whites (Markides and Eschbach 2011; Saenz and Morales 2005). 

Given the fundamental importance of socioeconomic status in determining mortality 

differentials, the unique mortality profile for Hispanics relative to the other two very 

large U.S. racial/ethnic groups is surprising, leading to its characterization as an 

“epidemiologic paradox” and, more recently, the “Hispanic paradox” (Markides and 

Coreil 1986; Markides and Eschbach 2005). Despite this longstanding intriguing 

mortality pattern, the National Center for Health Statistics (NCHS) only recently 

published its first official life tables for the Hispanic population (Arias 2010). Drawing 

mainly on 2006 official U.S mortality data consisting of death certificate-based 

numerators and Census estimate-based denominators, the life tables reported that life 

expectancy at birth was 80.6 years for the Hispanic population. This figure was 2.5 years 

higher than that of the non-Hispanic white population and nearly 8 years higher than that 

of the non-Hispanic black population. These new Hispanic life tables were a monumental 

accomplishment because they created a benchmark for future and alternative estimates of 

Hispanic mortality and for comparisons to other population groups. Nonetheless, the 
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report emphasized caution, given that the data and methods were not error free. 

Moreover, the report did not separately specify Hispanic mortality rates or estimate 

Hispanic life expectancy by nativity (i.e., foreign-born vs. U.S.-born). Finally, the report 

did not address the socioeconomic and behavioral factors that may be associated with 

mortality differences between Hispanics and their non-Hispanic black and white 

counterparts. Thus, there is still much to be learned regarding both overall estimates of 

Hispanic mortality as well as the factors shaping their mortality patterns relative to other 

groups. These issues are the primary motivation for the current study. 

I first review recent literature that examines Hispanic adult mortality patterns, 

giving attention both to recent descriptive studies that very carefully estimate Hispanic 

mortality by addressing and adjusting for data quality issues as well as to studies focusing 

on substantive explanations for the Hispanic paradox. Empirical analyses provide new 

estimates of Hispanic older adult (ages 50 and above) mortality and life expectancy, 

using a dataset and methodology completely independent of those used by Arias (2010). 

Importantly, I distinguish the mortality and life expectancy patterns of foreign-born 

Hispanics from U.S.-born Hispanics throughout the analysis. I then examine the extent to 

which measures of socioeconomic status and cigarette smoking differentiate the mortality 

patterns of foreign- and U.S.-born Hispanics from those of whites and blacks. I conclude 

by summarizing my findings and suggesting continued avenues of research in this area of 

study. 
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LITERATURE REVIEW 

Recent Estimates of Hispanic Adult Mortality 

Because of the surprisingly low level of Hispanic mortality, researchers have 

raised important questions about the data quality of the vital statistics death counts and 

“at risk” population estimates necessary to calculate national-level mortality rates for 

Hispanics (Palloni and Arias 2004; Palloni and Morenoff 2001; Wei et al. 1996). Census-

based denominator counts or estimates of the population to the risk of death in a specific 

time period are derived from self-reports or household-based reports of race/ethnicity. 

Numerator counts of deaths by race/ethnicity are aggregated from death certificates 

usually filled out by funeral directors, who may not know the race/ethnicity with which 

decedents identified. Several studies have concluded that officially-reported U.S. 

Hispanic adult mortality rates are too low, largely because of the under-ascertainment of 

deaths in the numerator data (Arias et al. 2008; Rosenberg et al. 1999). However, a recent 

evaluation showed that while numerator-denominator inconsistency in racial/ethnic 

reporting persists in vital statistics data and results in net under-ascertainment of Hispanic 

mortality, the extent of the problem among Hispanics is smaller than in the past and “did 

not significantly affect minority-majority mortality differentials” (Arias et al. 2008: 1). 

Based on such a conclusion, Arias and colleagues proceeded to use adjusted vital 

statistics-based data in two important recent investigations of Hispanic mortality. The 

first study tested the “data artifact hypothesis” as an explanation for the Hispanic paradox 

by assessing the extent of underreporting of Hispanic deaths in vital statistics data and 

found 5% net under-ascertainment of Hispanic ethnicity in vital statistics death records 
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(Arias 2010). Even after Arias and colleagues corrected for this under-ascertainment, 

overall Hispanic mortality at every age group throughout the life course remained lower 

than that of non-Hispanic whites. Subsequently, Arias (2010) based the first ever official 

U.S. Hispanic life table estimates on these adjusted vital statistics-based data and reported 

overall life expectancy at birth among Hispanics to be 2.5 years higher than among non-

Hispanic whites and 7.7 years higher than among non-Hispanic blacks. 

Elo and colleagues (2004) also investigated whether the comparatively low 

Hispanic mortality rates largely reflected problems of data quality, focusing on adult 

mortality for ages 65 and older—a life course stage in which age misreporting and 

racial/ethnic misclassification might be more prevalent compared to younger ages. They 

found that, while unadjusted vital statistics-based Hispanic death rates are artificially too 

low, corrected age-specific Hispanic mortality rates are still 12-18% lower than those of 

non-Hispanic whites and far lower than those of non-Hispanic blacks. Further, Elo et al. 

(2004; also see Turra and Elo 2008) used 1980-1999 Medicare and NUMIDENT data 

from the Social Security Administration to produce an independent and alternative set of 

mortality estimates for Hispanic and non-Hispanic white older adults. Age reports in 

Medicare/NUMIDENT records are regarded as more accurate than in other data sources 

since these records determine federal benefit eligibility and are thus carefully maintained 

and scrutinized. The analysis yielded Hispanic age- and sex-specific death rates that were 

10-16% lower than those of non-Hispanic whites. While these older age Hispanic 

mortality estimates were not as low as those using adjusted vital statistics data, the 

Medicare/NUMIDENT-based data resulted in estimates of life expectancy at age 65 for 
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Hispanic men and women that were about one year higher than those of non-Hispanic 

white men and women, respectively. 

 
Factors Shaping the Hispanic Paradox 

The studies reviewed above add considerable weight to the basic premise 

underlying the Hispanic paradox: Hispanics have favorable adult mortality risks when 

compared to non-Hispanic whites and much more favorable risks compared to non-

Hispanic blacks. Why might this be the case? First, it is important to note that patterns of 

Hispanic adult mortality relative to whites and blacks vary extensively by nativity and 

cause of death; such differential patterns may provide important clues regarding 

explanations for the paradox. Perhaps most important is that Hispanic immigrants tend to 

exhibit lower mortality than U.S.-born Hispanics (Borrell and Crawford 2009; Hummer 

et al. 2000; Palloni and Arias 2004; Singh and Hiatt 2006; Singh and Miller 2004; Singh 

and Siahpush 2001, 2002; Sorlie et al. 1993). Most of these studies show Hispanic 

immigrant mortality to be about 15-20% lower than mortality among U.S.-born Hispanics 

when averaged over the life course. This is most likely because Hispanic immigrants are 

self-selected on good health, positive health behaviors, relatively high education, and 

other health-enhancing unmeasured attributes relative to individuals in the sending 

country who do not migrate to the United States (Akresh and Frank 2008; Crimmins et al. 

2005; Feliciano 2005; Hummer et al. 2007). Thus, Hispanic mortality research that does 

not take nativity into account misses an important aspect of heterogeneity within this 

population. 
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Cause-specific adult mortality patterns for Hispanics also differ in important ways 

from those of non-Hispanic whites and blacks. Studies that examine cause-specific 

mortality typically find lower rates of cardiovascular disease and all-site cancer mortality 

among Hispanics compared to both non-Hispanic whites and blacks (Borrell and 

Crawford 2009; Hummer et al. 2000; Singh and Hiatt 2006; Sorlie et al. 1993). This is 

especially important because these two cause groups account for over half of all deaths in 

the United States. In terms of more refined cause of death categories, lung cancer and 

respiratory disease mortality have been found to be much lower among Hispanics than 

blacks and whites when separately specified (Singh and Siahpush 2001). Lung cancer and 

respiratory disease mortality are both very strongly linked to life course patterns of 

tobacco use, which points to the potentially critical role differential smoking patterns may 

play in understanding the Hispanic paradox. Few studies, however, have directly pursued 

how this potentially important factor shapes the paradox. A notable recent exception 

(Blue and Fenelon 2011) used three distinct indirect demographic methods to provide 

evidence that lower smoking prevalence among Hispanics relative to non-Hispanic 

whites may explain around 75% of Hispanics’ advantage in life expectancy at age 50. 

The present study takes advantage of a different data set and methodological approach to 

test this intriguing finding. Moreover, we examine how smoking may have different 

mortality impacts for U.S.-born Hispanics and foreign-born Hispanics relative to whites 

and blacks to determine whether a negative acculturation process erodes the largely 

positive health behaviors among Hispanic immigrants across generations (Lopez-

Gonzalez, Aravena and Hummer 2005; Vega and Amaro 1994). 
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While Hispanics’ lower level of cigarette smoking may be important for 

understanding why they exhibit favorable mortality rates relative to non-Hispanic blacks 

and whites, other factors may work to keep Hispanics from achieving even lower rates of 

mortality than already observed. Specifically, Hispanic immigrants and U.S.-born 

Hispanics are among the most socioeconomically disadvantaged of U.S. racial/ethnic 

groups (Tienda and Mitchell 2006); such disadvantages may have detrimental impacts on 

Hispanic mortality, as has been shown for other socioeconomically disadvantaged 

population groups such as African Americans and American Indians (Williams and 

Sternthal 2010). Only a few studies give serious attention to the impact of socioeconomic 

differences on Hispanic adult mortality vis-à-vis other population groups. Sorlie et al. 

(1993), for example, found that controlling for family income resulted in even lower than 

observed adult mortality risk for Hispanics compared to whites. In two later studies, Liao 

et al. (1998) and Hummer et al. (2000) similarly found that controls for socioeconomic 

status resulted in even greater Hispanic mortality advantages relative to whites than 

exhibited in basic models. However, other recent studies have shown that educational 

differences in mortality risk for Hispanics are significantly smaller than those observed 

for non-Hispanic whites or blacks; moreover, the education-mortality association seems 

to be especially weak for foreign-born Hispanics (McKinnon and Hummer 2007; Turra 

and Goldman 2007). The relatively weak education-mortality association for Hispanics, 

particularly the foreign-born, suggests that socioeconomic controls may have little impact 

on Hispanic-to-white and Hispanic-to-black mortality comparisons, particularly when 

foreign-born Hispanics are considered. 
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METHODS 

Data and Analytic Samples 

I utilize public use National Health Interview Survey Linked Mortality Files 

(NHIS-LMF) data, available through the Integrated Health Interview Series (IHIS) 

(Minnesota Population Center 2011). The NHIS is an annual, cross-sectional stratified 

probabilistic survey of the non-institutionalized U.S. population. NCHS linked the NHIS 

to death records maintained by the National Death Index specifically for the purpose of 

analyzing adult mortality patterns and trends. The most recent release of the NHIS-LMF 

provides mortality follow-up data from the date of NHIS interviews (conducted between 

1986 and 2004) through December 31, 2006 (NCHS Office of Analysis and 

Epidemiology 2009a). The major advantages to using the NHIS-LMF for studying 

Hispanic adult mortality are: 1) individuals (or family members) report race/ethnicity and 

nativity on the NHIS; 2) the data set includes key variables related to mortality risk, 

including cigarette smoking and socioeconomic characteristics; 3) the yearly NHIS cross-

sections are nationally representative; and 4) mortality ascertainment in the NHIS-LMF is 

considered to be of very high quality. 

Mortality follow-up in the NHIS-LMF is based primarily upon a probabilistic 

match between NHIS survey records and NDI death certificate records; however, other 

sources of mortality information (e.g., Social Security Administration and Centers for 

Medicaid and Medicare Services records) were also used to best ascertain the vital status 

of NHIS respondents. The linkage methodology aims to maximize true death (and 

survivor) matches and minimize false death (and survivor) matches to the greatest degree 
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possible. The linkage procedure has been determined to be highly accurate; a recent 

calibration study estimated that 98.5% of respondents were correctly classified as alive or 

dead at the end of the follow-up period (NCHS Office of Analysis and Epidemiology 

2009b). Each year, a small percentage of NHIS respondents do not provide enough 

identifying information to link to a NDI death record; I exclude those persons deemed 

“ineligible” for linkage by NCHS. NCHS adjusts the sampling weight of each yearly 

NHIS file to account for the removal of ineligible respondents (NCHS Office of Analysis 

and Epidemiology 2010). Note that the non-institutionalized composition of the NHIS 

means that some groups with elevated mortality risk (e.g., prisoners, residents of nursing 

homes) are not in the data set by design; their exclusion means that mortality rates in the 

NHIS-LMF are lower than those in official vital statistics data. This results in modestly 

higher (e.g., 1-2 year) estimated adult life expectancy in the NHIS-LMF data compared to 

vital statistics estimates (Hummer et al. 1999a). 

I utilize two subsets of the NHIS-LMF for these analyses. First, I calculate 

age/sex- and cause-specific mortality rates and life expectancy figures for Hispanics and 

comparison groups using data for all adults aged 50 years and above in the 1989-2004 

NHIS surveys who were linked to follow-up mortality risk through December 31st of 

2006. Because of the need to specify Hispanic death rates and life expectancy figures by 

nativity, the earliest year I could include was 1989 because that was the first year that the 

NHIS included an item on nativity. I include persons who identify as Hispanic, non-

Hispanic white, and non-Hispanic black; I exclude persons identifying with other racial 

and ethnic groups because of their small numbers of deaths in the dataset. Because I 
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estimate mortality rates by age, gender, nativity, and cause of death, I group all Hispanic 

subgroups (e.g., Mexican Americans, Puerto Ricans, Cubans, etc.) into an overall 

“Hispanic” category.1 Moreover, I include only non-Hispanic whites and non-Hispanic 

blacks who are U.S.-born in order to reduce heterogeneity in those comparison groups. 

Thus, I estimate mortality rates and life expectancy at age 50 for four 

racial/ethnic/nativity populations: foreign-born Hispanics, U.S.-born Hispanics, U.S.-

born non-Hispanic blacks, and U.S.-born non-Hispanic whites.2 

I create a person-year data file from the adult NHIS respondents based on the year 

in which each person was included in the NHIS until the time the person either died or 

survived through the end of the follow-up period. Respondents are assumed to be at risk 

of death for one half-year for the year of interview and, if applicable, the year of death. I 

restrict our person-year file to those who were aged 50 and older during the observation 

period because of the small number of deaths among Hispanics at ages less than 50. 

Overall, this portion of the analysis includes 359,157 individuals who contributed 

4,618,324 person-years of observation. A total of 105,680 deaths were identified during 

the observation period, among whom 6,179 identified as Hispanic when answering the 

NHIS. 

 The second portion of the analysis focuses on how cigarette smoking and 

socioeconomic status influence observed racial/ethnic/nativity differences in adult 
                                                 
1 For example, some sex- and nativity-specific five-year age groups contained fewer than 
five decedents who identified as Puerto Rican or Cuban. 
2 While survey design and measurement of race, ethnicity, and nativity change across 
years (particularly following changes to the NHIS in 1997), the IHIS harmonizes data to 
maximize consistency of measurement across the 16 years of repeated cross-sections 
used here (Minnesota Population Center 2011). 
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mortality. Here, I limit the NHIS-LMF to the yearly topical questionnaires that measured 

cigarette smoking, since smoking was not regularly asked on the NHIS throughout the 

whole time frame of the study. In the earlier portion of the time frame under study, these 

included the following NHIS supplements: 1990 and 1991 Health Promotion and Disease 

Prevention supplement, 1992 Cancer Control and Epidemiology supplement, and 1993-

1995 Year 2000 Objectives supplements. Since 1997, the NHIS has collected smoking 

data on an annual basis in the Sample Adult Files, which include one randomly selected 

adult from each sampled NHIS household who reports detailed socioeconomic and 

behavioral characteristics not assessed for all NHIS respondents. I use these cross-

sections of NHIS data from 1990-1995 and 1997-2004 linked to follow-up mortality risk 

through December 31st of 2006 to assess how cigarette smoking and socioeconomic 

status measures influence observed racial/ethnic/nativity differences in adult mortality. 

Again, I restrict the analysis to individuals who were aged 50 and older during the 

person-year observation period given the small number of Hispanic deaths in young 

adulthood. A total of 140,397 individuals contributed 1,300,791 person years of 

observation in this portion of the analysis; 31,209 deaths were identified, among whom 

1,689 self-identified as Hispanic when answering the NHIS. 

 
Analytic Approach 

I calculate age/sex- and cause-specific mortality rates for foreign-born Hispanics, 

U.S.-born Hispanics, blacks, and whites and express them as the number of deaths per 

100,000 person-years of exposure time. Throughout this portion of the analysis I also 

provide mortality rate ratios by dividing the age/sex- and cause-specific mortality rates 
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for each racial/ethnic minority subgroup by that of the comparable mortality rate for 

whites. Significance tests (p<.05) comparing mortality risk of racial/ethnic/nativity 

minority groups to that of whites are conducted using Poisson regression models for each 

age- and sex-group. I specify seven underlying cause of death groupings in the cause-

specific analysis: heart disease; lung, trachea, and bronchus cancer; all other cancers; 

cerebrovascular diseases; respiratory diseases; external causes; and a residual cause group 

for all other causes.3 

Sex-specific life expectancy values (ages 50 and above) for foreign-born 

Hispanics, U.S.-born Hispanics, non-Hispanic blacks, and non-Hispanic whites are 

calculated using parameter estimates from Gompertz hazard models of mortality risk. 

Models contain only age in single years and are estimated separately by sex and 

race/ethnicity/nativity to impose the least structure possible. The generated values 

approximate central death rates (m(x) values), the primary input for the life tables. Life 

expectancy at age 50 (e50) is reported for each race/ethnicity/nativity and sex 

subpopulation (additional life table values are available upon request). I calculate 95% 

confidence intervals for the survey-based e50 estimates using a rescaling bootstrap 

approach (Cai et al. 2010). This method randomly draws 300 bootstrap samples from the 

analytic sample to repeatedly estimate life table functions and their sampling variability. 

These confidence intervals allow me to conduct significance tests across 

                                                 
3 Deaths before 1999 are coded according to the 9th revision of the International 
Classification of Diseases (ICD-9) while deaths 1999 or later are coded according to the 
10th revision (Minnesota Population Center 2011). 
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racial/ethnic/nativity groups as well as to determine whether the NHIS-LMF e50 

estimates resemble those produced by Arias using vital statistics data. 

The second portion of my analysis focuses on the influences of cigarette smoking 

and socioeconomic status on racial/ethnic/nativity mortality differences. Here, I use the 

1990-1995 NHIS supplements and 1997-2004 NHIS Sample Adult Files data linked to 

death records through 2006 and estimate Poisson regression models of mortality in 

SUDAAN 10.0 (Research Triangle Institute 2008). These models yield incidence rate 

ratios of mortality for foreign-born Hispanics, U.S.-born Hispanics, and blacks in 

comparison to whites (reference group). Such models are well suited for person-year data 

that are weighted and clustered. I include the socioeconomic and smoking covariates of 

mortality risk in sequential models. Socioeconomic factors include educational 

attainment (less than high school, high school or GED [reference group], and some 

college or degree) and categories of the ratio of annual household income to the poverty 

threshold (less than 1.00 as poor, 1.00 or greater as non-poor [reference group], and 

income missing4). Cigarette smoking is categorized as current heavy smoker (20+ 

cigarettes per day on average), current light smoker (<20 cigarettes per day on average), 

former smoker, and never smoker (reference group).  NHIS-LMF respondents classified 

as never smokers have smoked fewer than 100 cigarettes in their lifetime; thus, they may 

have experimented with smoking but have not established long-term habits that would 

substantially elevate mortality risk. 

                                                 
4 Since more than 20% of NHIS respondents did not report income, I include them in a 
“missing” category rather than exclude them or impute their ratio of annual household 
income to poverty threshold. 
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RESULTS 

Age/Sex-Specific Mortality Rates and Rate Ratios 

I begin by documenting female age-specific mortality rates for foreign-born 

Hispanics, U.S.-born Hispanics, non-Hispanic blacks, and non-Hispanic whites in Table 

1.1. The bottom of the table (Panel 1.1b) provides rate ratios for each 

racial/ethnic/nativity group in comparison to U.S.-born white women of the same age 

group. Without exception, Hispanic women exhibit similar or favorable age-specific 

mortality rates relative to non-Hispanic whites. Hispanic mortality advantages are clearly 

evident among foreign-born women aged 60 and above and range from 25% to 33% 

lower than white women in every five-year age group above 60. Important to note as well 

is the lack of mortality rate differences between U.S.-born Hispanic women and white 

women for any age group. The advantage in foreign-born Hispanic mortality relative to 

whites, the similarity in U.S.-born Hispanic mortality with whites, and the highly 

favorable mortality profiles for both groups of Hispanic women compared to blacks are 

all patterns consistent with the original conceptualization of the Hispanic paradox 

(Markides and Coreil 1986). 

 Table 1.2 shows age-specific mortality rates and rate ratios for men. Foreign-born 

Hispanic males have 18-40% lower mortality rates than non-Hispanic whites in every age 

group. While U.S.-born Hispanic males exhibit higher mortality than their male 

counterparts at ages 50-54, their patterns of mortality are similar to or even lower than 

those of U.S.-born white men at ages 55 and above. Estimated mortality rates for U.S.-

born Hispanic men, for example, are 13-25% lower than those of white men between the 
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ages of 75 and 84, but statistically equal to those of whites in most of the five-year age 

groups. In contrast, non-Hispanic black men exhibit considerably higher mortality rates 

than white men in all age groups except those 85 and above. 

 
Life Expectancy at Age 50 Estimates 

Table 3 shows age 50 life expectancy estimates (e50) from the NHIS-LMF data 

that are strikingly similar to those produced by Arias (2010) using vital statistics-based 

official U.S. data. For example, my NHIS-LMF e50 estimate for Hispanic females is 

34.68 compared to 34.91 from the official U.S. data. Similarly, my e50 estimate for 

Hispanic males is 30.80 compared to 31.17 from the official data.5 My NHIS-LMF e50 

estimate for Hispanic females is 4.49 years higher than e50 for non-Hispanic blacks and 

1.59 years higher than whites, while my NHIS-LMF e50 estimate for Hispanic males is 

5.34 years higher than the estimate for blacks and 1.97 years higher than the estimate for 

whites. These racial/ethnic e50 differences from the NHIS-LMF are very similar to those 

from the adjusted official data. 

                                                 
5 The 1989-2006 NHIS-LMF data I use are centered around 1998, while the estimates 
prepared by Arias (2010) rely on 2006 official U.S. mortality data. Because of the eight-
year difference, my NHIS-LMF e50 estimates should be about one year lower than those 
from the official data because e50 for the U.S. population as a whole increased by about 
one year between 1998 and 2006. However, they are not; the NHIS-LMF e50 estimate for 
each population subgroup varies only slightly from those of Arias (2010). At the same 
time, recall that NHIS-LMF data tend to yield life expectancy figures that are 1-2 years 
higher than comparable U.S. official mortality data (Hummer et al. 1999) because the 
NHIS-LMF data set excludes the institutionalized population (e.g., residents of prisons 
and nursing homes) of the United States by design. On balance, then, 1989-2006 NHIS-
LMF data should yield e50 estimates very close to those of official data, which is indeed 
what I find. 
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 Table 1.3 also shows that e50 estimates for Hispanics are significantly higher 

among foreign-born individuals than U.S.-born individuals. For women, e50 for foreign-

born Hispanics is 3.58 years higher than U.S.-born Hispanics; the advantage for foreign-

born Hispanic men is estimated as 3.13 years compared to U.S.-born Hispanic men. As a 

result, e50 estimates for U.S.-born Hispanics are statistically equivalent to those of non-

Hispanic whites, while e50 estimates among foreign-born Hispanics are by far the highest 

among all of the population groups. 

 
Racial/Ethnic/Nativity Differences in Cause-Specific Mortality 

The documentation portion of the analysis closes with cause-specific mortality 

comparisons for both women and men in Table 1.4. I use broad age groups (50-64, 65-79, 

80+) because of the relatively small number of deaths from some causes in specific age, 

sex, and racial/ethnic/nativity groups. The mortality rate ratios in this table compare 

cause-specific mortality rates for foreign-born Hispanics, U.S.-born Hispanics, and non-

Hispanic blacks to those of white adults in the same age/sex group. 

There are two striking and important patterns of cause-specific mortality for 

Hispanics in comparison to non-Hispanic whites and blacks. First and most important, for 

nearly every age/sex group, foreign-born Hispanics display significantly lower rates of 

heart disease mortality, lung cancer mortality, other cancer mortality, and respiratory 

disease mortality than non-Hispanic whites. All four of these cause categories, and 

particularly lung cancer and respiratory diseases, have been very strongly linked to 

cigarette smoking (Doll et al. 2004). Moreover, the rate ratios for foreign-born Hispanics 

for lung cancer and respiratory diseases tend to be very low (ranging from 0.21 to 0.68, 
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except for 0.90 for lung cancer mortality among foreign-born Hispanics aged 80+) 

relative to whites, which is strong evidence that smoking differentiates foreign-born 

Hispanic mortality patterns from those of non-Hispanic whites. Second, there are few 

instances in the comparisons shown here where Hispanics exhibit higher cause-specific 

mortality relative to non-Hispanic whites. Similar or lower Hispanic age-specific 

mortality relative to whites is even apparent for external cause mortality (i.e., homicide, 

suicide, and unintentional injury), a cause group strongly linked to socioeconomic 

disadvantage among the general U.S. population of adults (Rogers et al. 2000). Thus, 

while smoking-attributable chronic causes hold the greatest promise for best 

understanding why both foreign-born and U.S.-born Hispanic adults exhibit relatively 

favorable mortality rates, the patterns in Table 1.4 show relatively low Hispanic mortality 

rates at ages 50 and above across most cause of death categories. 

 
Socioeconomic Status, Smoking, and Racial/Ethnic/Nativity Differentials in Adult 

Mortality 

I now turn to assessing the influence of socioeconomic status and cigarette 

smoking on the observed mortality differences documented above. Table 1.5 shows 

descriptive statistics for the racial/ethnic/nativity groups; they illustrate the pronounced 

socioeconomic disadvantages reported by foreign-born Hispanics relative to the other 

racial/ethnic groups. For instance, 57% of foreign-born Hispanic women and 54% of 

foreign-born Hispanic men have less than a high school education; in contrast, fewer than 

20% of U.S.-born white women and men are in this low-educated group. Foreign-born 

Hispanic women and men also exhibit the highest proportions of living in poverty as 
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well. But note too the socioeconomic disadvantages of the U.S.-born Hispanic population 

as well; for example, 42% of U.S.-born Hispanic women, compared to 35% of black 

women and 19% of white women, attained less than a high school education. Whites are 

clearly the advantaged outlier group in these socioeconomic distributions. At the same 

time, levels of current heavy and former smoking are highest among whites, while 

current heavy and former smoking are lowest among foreign-born Hispanics. Indeed, just 

2% of foreign-born Hispanic women report current heavy smoking while over 75% of 

foreign-born Hispanic women are never smokers. In contrast, 11% of white women are 

current heavy smokers and just 54% are never smokers. 

 Tables 1.6 and 1.7 display results from Poisson regression models of mortality 

risk for U.S. women (Table 1.6) and men (Table 1.7), respectively. The first model in 

each table echoes the results from the mortality rates shown in Tables 1.1 and 1.2 above: 

controlling for age, foreign-born Hispanics exhibit 23-24% lower mortality risk than 

whites while U.S.-born Hispanics have statistically equivalent mortality risk to whites. In 

contrast, black women are characterized by 25% higher mortality risk than white women 

and black men exhibit 42% higher mortality risk than white men. Model 2 in each table 

adds educational attainment and the income-to-poverty ratio. Controlling for these 

socioeconomic factors reduces relative mortality for the Hispanic subpopulations (and for 

non-Hispanic blacks as well) compared to non-Hispanic whites. For example, net of 

socioeconomic differences, foreign-born Hispanic women have 35% lower mortality than 

whites and U.S.-born Hispanic women have 17% lower mortality than whites (Table 1.6, 

Model 2). Very similar patterns are evident for both groups of Hispanic men relative to 
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white men in Model 2 of Table 1.7. These reductions in relative mortality for the 

Hispanic groups compared to whites indicate that Hispanic mortality rates would be even 

lower relative to whites if they were characterized by socioeconomic parity with whites. 

Thus, while socioeconomic differences in mortality are weaker among Hispanics 

compared to whites (McKinnon and Hummer 2007; Turra and Goldman 2007), 

socioeconomic disadvantages clearly have a negative impact on the mortality levels of 

both foreign- and U.S.-born Hispanics relative to whites. 

 Model 3 in each table additionally includes smoking status. Once smoking status 

is controlled, the net mortality advantages for both foreign- and U.S.-born Hispanics 

dampen relative to whites. The mortality rate ratio for foreign-born Hispanic women 

(Table 1.6) relative to whites, for example, changes from 0.65 in Model 2 to 0.75 in 

Model 3; this is a 29% smaller mortality advantage with smoking status controlled. 

Further, the net mortality advantages for both foreign- and U.S.-born Hispanic men in 

Table 1.7 narrow modestly in Model 3 once smoking is controlled. For example, the 

mortality rate ratio of 0.62 for foreign-born Hispanic men in Model 2 changes to 0.67 in 

Model 3, which is a 13% reduction in the net mortality advantage for foreign-born 

Hispanic men relative to whites with statistical control for smoking. Thus, the results 

from Model 3 for both women and men suggest that smoking differences across groups 

help to account for the net Hispanic mortality advantages, but in a relatively modest 

manner. 

While controls for smoking in Model 3 of Tables 1.6 and 1.7 accounted for 

reductions in the net Hispanic mortality advantages relative to whites, it is surprising that 
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the smoking variable did not account for a greater share of the net Hispanic-to-white 

mortality advantages given the strong smoking-related cause of death advantages for 

Hispanics shown above. To assess the influence of smoking in a different manner, 

Models 4 and 5 for both women and men show mortality differences across 

racial/ethnic/nativity groups for the subset of adult never smokers. The examination of 

never smokers eliminates the possibility that unobserved variability in group-specific 

lifetime smoking patterns may be pronounced in categories such as “former smokers,” 

“current light smokers,” and “current heavy smokers.” The analysis of never smokers 

thus allows me to come closer to answering the question, “What would 

racial/ethnic/nativity differences in mortality look like if smoking-related mortality was 

irrelevant?” 

Model 4 for women (Table 1.6) and men (Table 1.7) shows racial/ethnic/nativity 

mortality differences for never smokers, controlling only for age. For women, the 

foreign-born Hispanic mortality advantage is no longer observed, while the mortality of 

U.S.-born Hispanic never smokers is still statistically equal to that of whites. For men, 

Model 4 also shows no statistically significant Hispanic foreign-born mortality advantage 

relative to whites, as well as a 26% mortality disadvantage for U.S.-born Hispanics 

relative to whites. Together then, the results from Model 4 for women and men provide a 

striking portrayal of the influence of smoking on Hispanic mortality relative to whites; 

that is, there are no Hispanic mortality advantages relative to whites among non-smokers 

and there is some evidence (for men) of a U.S.-born Hispanic mortality disadvantage 

relative to whites for non-smokers. Finally, Model 5 for both women and men further 



32 

adjusts for SES differences for non-smokers and, similar to the results for all adults, 

shows that controlling for Hispanic socioeconomic disadvantages results in lower 

mortality for Hispanics relative to whites in comparison to the model without 

socioeconomic controls. Thus, the protective influence of higher levels of never smoking 

among both foreign-born and U.S.-born Hispanics is countered by the socioeconomic 

disadvantages faced by Hispanics. 

 
DISCUSSION AND CONCLUSION 

Hispanics are now the largest minority group in the United States, so a firm grasp 

of their mortality patterns is paramount for understanding racial and ethnic health 

differences in the population as a whole and assessing whether or not the Hispanic 

paradox—the similarity in death rates between Hispanics and non-Hispanic whites, 

despite the overall low socioeconomic status of the Hispanic population (Markides and 

Coreil 1986; Markides and Eschbach 2005, 2011)—is characteristic of all Hispanics or 

just some subpopulations of Hispanics. To address these issues, this chapter conducted a 

new analysis of Hispanic adult mortality using the most recent release of the NHIS-LMF 

survey-based dataset. I contribute to the growing literature on U.S. Hispanic mortality by: 

(1) calculating new estimates of age/sex- and cause-specific mortality rates and rate ratios 

among several racial/ethnic/nativity subpopulations, (2) producing life expectancy 

estimates for both foreign- and U.S.-born Hispanics, as well as blacks and whites, and (3) 

performing multivariate analyses to assess the extent to which SES and smoking 

influence the observed racial/ethnic/nativity mortality differentials in adult mortality. 
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My analysis confirms that all-cause Hispanic mortality for adults 50 and over is 

quite favorable—most often lower than that of non-Hispanic whites and quite a bit lower 

than that of non-Hispanic blacks. This is further evidence in support of the Hispanic 

paradox and is echoed in the most comprehensive recent analyses of Hispanic mortality 

at the national level that used vital statistics-based official data (Arias 2010; Arias et al. 

2010). At the same time, there are important differences in Hispanic mortality estimates 

by nativity and cause of death that cannot be ignored. For example, my e50 estimates are 

substantially (i.e., 3.13-3.58 years) higher among Hispanic immigrants than among U.S.-

born Hispanics. Moreover, adult mortality rates for Hispanics, particularly the foreign-

born, are particularly low for smoking-attributable causes of death. Thus, whenever 

possible, analysts should separate Hispanics by nativity and specify Hispanic mortality 

estimates by cause of death. 

My analysis also uncovered two important countervailing forces that help 

differentiate Hispanic mortality patterns from those of whites and blacks. First, 

socioeconomic disadvantages faced by Hispanics are clearly important for Hispanic 

mortality; or in other words, mortality for both foreign- and U.S.-born Hispanics would 

be even lower relative to whites, in particular, if Hispanics were characterized by 

socioeconomic parity with whites. This very important point is critical and often missed 

by scholars working in this area; indeed, the concept of the Hispanic paradox is defined 

by Hispanics achieving relatively low levels of mortality despite their disadvantaged 

socioeconomic status. The key point here is that Hispanic socioeconomic disadvantage is 

not irrelevant to Hispanic mortality outcomes. As such, policy efforts to increase 
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educational and income parity with whites in the coming decades will be essential for 

future improvements in Hispanic mortality levels and life expectancy. 

Second, my analysis showed that the mortality levels of both foreign-born and 

U.S.-born Hispanics are relatively advantaged because of lower levels of cigarette 

smoking in comparison to the other groups. This evidence was especially clear in both 

the cause-specific mortality documentation as well as in my analysis of mortality 

differences among never smokers. I issue caution, though, in that the adults aged 50 and 

above in my data set, who were almost all born prior to 1950, were adolescents and 

young adults in an era in which levels of smoking were extraordinarily high among 

whites, high among blacks, and low among Hispanics, particularly those who were born 

and raised in Mexico. In contrast, current levels of U.S. young adult smoking, while still 

low among foreign-born Hispanics, are equivalent among U.S.-born Hispanics, blacks, 

and whites (Lariscy et al. forthcoming). Thus, the protective influence of low levels of 

smoking for mortality risk among U.S.-born Hispanics that I uncovered here may not, 

unfortunately, be the case among future cohorts of U.S.-born Hispanic older adults. 

Policy and programmatic efforts to curb adolescent and young adult smoking will 

continue to be important for the relatively low mortality of future generations of Hispanic 

older adults. 

 
Limitations 

My analysis is not without limitations. Indeed, estimating Hispanic mortality 

remains a challenging issue and analysts should be cognizant of the peculiarities of each 

dataset used for this purpose, adjust their analysis procedures accordingly, and urge 
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caution in the interpretation of results. The development of large, nationally 

representative survey-based mortality datasets, like the NHIS-LMF, has contributed to 

the demographic understanding of adult mortality patterns in general and Hispanic 

mortality patterns in particular. The fact that my life expectancy estimates aligned very 

closely with those of Arias (2010) is particularly encouraging; such consistency gave me 

greater confidence to further utilize the NHIS-LMF to analyze the socioeconomic and 

smoking influences on Hispanic mortality—something that is not possible with official 

vital statistics data. Clearly, further updates to the NHIS-LMF will be instrumental for the 

future monitoring and even better understanding of the mortality patterns I report here. 

It is also the case that an unknown but probably small percentage of persons, 

particularly immigrants, who are included in the NHIS-LMF may migrate from the 

United States to their country of origin and, thus, be much less likely to ever be linked to 

a U.S. death certificate. Such out-migration of survey respondents biases estimates of 

mortality downward for Hispanic immigrants and particularly so if emigration is 

correlated with poor health. This methodological issue, termed “salmon bias” (Abraído-

Lanza et al. 1999), is an alternative explanation of the low mortality exhibited by 

Hispanic immigrants in the present analysis (Palloni and Arias 2004). Other researchers 

have concluded that salmon bias effects, while present, do not explain the patterns of 

relatively favorable mortality among Hispanic immigrants. This was most directly 

addressed by Turra and Elo (2008); when accounting for such out-migration, they 

estimated that Hispanic older mortality remained 11-18% lower than that of non-Hispanic 

whites—depending on the specific age/sex group in question—in large part because the 
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volume of out-migration was simply not large enough to substantially influence adult 

mortality rates in the United States. Thus, while they showed evidence for what is 

consistent with a salmon bias, the overall magnitude of its effect on Hispanic versus non-

Hispanic white mortality patterns was slight. 

Finally, the linkage methodology used in survey-based mortality datasets, while 

deemed to be highly accurate overall (e.g., NCHS Office of Analysis and Epidemiology 

2009b), varies to some degree in quality across racial/ethnic and immigrant/native 

subpopulations and potentially impacts Hispanic mortality estimates and comparisons to 

other racial/ethnic groups. An analysis by Liao et al. (1998) using an early release of the 

NHIS-LMF first demonstrated that the linkage quality between the NHIS and NDI death 

records was better for non-Hispanic whites and non-Hispanic blacks than for Hispanics. 

In other words, a greater proportion of Hispanics than blacks or whites in the NHIS were 

characterized by “fuzzy” linkages to death records, most likely because Hispanics are less 

likely to report social security numbers in the NHIS and because Hispanic naming 

conventions make it more difficult to match persons in the NHIS with death records in 

comparison to blacks and whites. In a recent analysis of the same topic, Lariscy (2011) 

used a more recent release of the NHIS-LMF and demonstrated that ethnic and nativity 

differences in linkage quality results in more uncertainty in death rates among young 

adult Hispanic immigrants than among any other population group. Specifically, relaxing 

the criteria for linkage between NHIS survey respondents and death records (thus, 

“creating” more deaths for all ethnic groups) resulted in significantly higher Hispanic 

immigrant young adult mortality than U.S.-born non-Hispanic whites. Conversely, 
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tightening the criteria for linkage (thus, “creating” fewer deaths for all ethnic groups) 

resulted in lower young adult mortality among Hispanic immigrants compared to non-

Hispanic whites. At the same time, there was little change in Hispanic mortality 

differentials (for either Hispanic immigrants or U.S.-born Hispanics) compared to whites 

at ages 65 and above when the linkage criteria were adjusted. In sum, Lariscy concluded 

that the accuracy of survey-based Hispanic adult mortality estimates and comparisons to 

other ethnic groups, particularly for young adult immigrants, clearly depends on the 

quality of linkage between surveys and death records. 

 
Future Research Implications 

Continued research into Hispanic adult mortality is critical for a number of 

reasons. First, Hispanic mortality estimates for some portions of the life course remain 

especially uncertain, particularly for the smaller national origin groups and at young adult 

ages. My analysis, for example, could not reliably estimate adult mortality among 

Hispanic subpopulations at ages less than 50. Moreover, little is known at this point 

regarding Hispanic mortality among the oldest old given the serious data concerns that 

currently exist at that end of the adult age spectrum (Arias 2010; Elo et al. 2004). 

Second, part of what makes the documentation and understanding of Hispanic 

mortality patterns challenging is that race and ethnicity are subjective categories that 

individuals can and do choose in the context of their society’s stratification system 

(Williams and Sternthal 2010). Individuals may change racial/ethnic identity across time 

and place, while at the same time societal categorizations and understandings of 

race/ethnicity continuously evolve. One recent study, for example, shows that some 
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Mexican Americans change identity to either “Hispanic” or “white” across census 

decades, and that such changes depend on factors such as educational attainment, 

racial/ethnic intermarriage, and generational status (Alba and Islam 2009). At the same 

time, such a “whitening option” may not be possible for darker-skinned Hispanics (Frank, 

Akresh and Lu 2010). Racial/ethnic fluidity may have implications for the understanding 

of Hispanic mortality patterns if, for example, highly educated and higher income 

individuals are less likely to identify as Hispanic over time. At present, though, no studies 

that I am aware of have examined how identification patterns across time, generation, and 

social status impact Hispanic mortality estimates. My analysis, for example, assumed that 

individuals did not change their racial/ethnic identity between the time they were 

interviewed and the time of either death or end of follow-up. 

Third, there has been no work to date focusing on cohort changes in Hispanic 

adult mortality. At the same time, there is more and more recognition that U.S. mortality 

changes over the past half-century have unfolded on a cohort basis (Masters 2012; Yang 

2008), and there is good reason to speculate that cohort changes may be very important in 

the current and future mortality patterns of U.S. Hispanics. Current older age Mexican 

immigrants, for example, may have initially come to the United States as part of the 

Bracero Program, made many trips back and forth between the United States and Mexico, 

had little exposure to cigarette smoking and high fat diets but much exposure to early life 

infectious diseases, performed arduous labor for many years at extremely low pay, and 

had relatively little formal education (although probably more years, on average, than 

those who never migrated to the United States). More recent Mexican immigrants, on the 
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other hand, tend to have more years of formal education, exposure to fewer infectious 

diseases as children but more access to high fat foods and cigarettes, more U.S. legal 

issues with regard to migrating and going back and forth between countries, and very 

difficult jobs in construction, domestic work, service industries, and agriculture, often 

without health insurance coverage. How these changes have played out in the lives of 

Mexican origin (and other Hispanic) immigrants with regard to behavioral risks, health 

patterns, disease, and eventual age and cause of death remains a completely open 

question. 

 Finally, as discussed above, both the foreign-born and U.S.-born segments of the 

Hispanic population remain socioeconomically disadvantaged populations, whether 

measured by educational attainment, occupational status, income, or the accumulation of 

wealth (Tienda and Mitchell 2006). While to date Hispanics have been able to achieve 

relatively low mortality in the context of such disadvantage, there is no guarantee that 

such a Hispanic paradox will persist. Indeed, layering such current socioeconomic 

disadvantage on top of a projected doubling of the Hispanic population in the next 40 

years, substantial concern should exist regarding the future health and mortality patterns 

of this population. To best assure a bright future in terms of Hispanic health and mortality 

patterns, research and policy attention must address closing the socioeconomic gaps 

between Hispanics and non-Hispanic whites so that future cohorts of Hispanic adults may 

live long and healthy lives. 
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Table 1.1    Age-specific mortality rates and ratios by 
race/ethnicity/nativity, females 

Panel 1.1a. Age-specific mortality rates for females (per 100,000) 

 
Hispanic Non-Hispanic  Non-Hispanic  

Age Foreign-born U.S.-born black white 
50-54 318.4 373.1 666.0 328.6 
55-59 473.3 547.7 992.2 525.5 
60-64 672.2 1,048.9 1,539.2 899.3 
65-69 1,033.6 1,384.3 2,012.7 1,372.2 
70-74 1,607.1 2,102.1 2,985.7 2,168.8 
75-79 2,264.7 3,534.6 4,406.8 3,385.0 
80-84 4,106.6 5,634.9 6,146.7 5,538.8 
85-89 6,212.0 9,852.7 9,270.5 9,100.5 
90+ 12,426.9 16,628.2 13,555.9 16,508.1 

     Panel 1.1b. Age-specific rate ratios for females (Relative to non-Hispanic whites) 

 
Hispanic Non-Hispanic  Non-Hispanic  

Age Foreign-born U.S.-born black white 
50-54 0.97 1.14 2.03* 1.00 
55-59 0.90 1.04 1.89* 1.00 
60-64 0.75* 1.17 1.71* 1.00 
65-69 0.75* 1.01 1.47* 1.00 
70-74 0.74* 0.97 1.38* 1.00 
75-79 0.67* 1.04 1.30* 1.00 
80-84 0.74* 1.02 1.11* 1.00 
85-89 0.68* 1.08 1.02 1.00 
90+ 0.75* 1.01 0.82* 1.00 

     Deaths 1,625 1,435 7,921 42,408 
Person-years 136,982 93,176 334,932 1,982,251 

Source: 1989-2006 National Health Interview Survey Linked Mortality Files. 
Note: * indicates rates are significantly different from those of non-Hispanic whites 
for that age group (p < 0.05). Rates and rate ratios are weighted while the total 
deaths and person-years are unweighted. 
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Table 1.2    Age-specific mortality rates and ratios by 
race/ethnicity/nativity, males 

Panel 1.2a. Age-specific mortality rates for males (per 100,000) 

 
Hispanic Non-Hispanic  Non-Hispanic  

Age Foreign-born U.S.-born black white 
50-54 366.2 809.1 1,050.2 537.8 
55-59 679.9 973.7 1,503.4 833.0 
60-64 990.1 1,287.8 2,131.7 1,349.4 
65-69 1,717.7 2,085.9 3,406.2 2,198.7 
70-74 2,791.7 3,474.7 4,732.8 3,496.0 
75-79 3,640.5 4,661.0 6,382.4 5,336.3 
80-84 6,110.5 6,288.6 10,191.5 8,378.7 
85-89 9,335.9 14,052.7 12,941.4 13,645.7 
90+ 12,888.2 19,487.2 16,316.5 21,373.1 

     Panel 1.2b. Age-specific rate ratios for males (Relative to non-Hispanic whites) 

 
Hispanic Non-Hispanic  Non-Hispanic  

Age Foreign-born U.S.-born black white 
50-54 0.68* 1.50* 1.95* 1.00 
55-59 0.82* 1.17 1.80* 1.00 
60-64 0.73* 0.95 1.58* 1.00 
65-69 0.78* 0.95 1.55* 1.00 
70-74 0.80* 0.99 1.35* 1.00 
75-79 0.68* 0.87* 1.20* 1.00 
80-84 0.73* 0.75* 1.22* 1.00 
85-89 0.68* 1.03 0.95 1.00 
90+ 0.60* 0.91 0.76* 1.00 

     Deaths 1,611 1,508 6,919 42,253 
Person-years 110,177 74,283 220,976 1,665,637 

Source: 1989-2006 National Health Interview Survey Linked Mortality Files. 
Note: * indicates rates are significantly different from those of non-Hispanic whites 
for that age group (p < 0.05). Rates and rate ratios are weighted while the total 
deaths and person-years are unweighted. 
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Table 1.3    Estimates of foreign-born Hispanic, U.S.-born Hispanic, black, and white 
life expectancy at age 50 (95% confidence intervals) 

 
Females 

 
Males 

Race/ethnicity/nativity NVSS NHIS-LMF   NVSS NHIS-LMF 
Hispanic 34.91 34.68 (34.20-35.15) 

 
31.17 30.80 (30.38-31.22) 

    Foreign-born 
 

36.25 (35.63-36.87) 
  

32.20 (31.55-32.84) 
    U.S.-born 

 
32.67 (32.10-33.23) 

  
29.07 (28.47-29.66) 

Non-Hispanic black 30.00 30.19 (29.88-30.49) 
 

24.94 25.46 (25.11-25.82) 
Non-Hispanic white 32.57 33.09 (32.96-33.22) 

 
29.00 28.83 (28.71-28.94) 

Source: National Vital Statistics System (NVSS) estimates by Arias using 2006 official mortality data. 
NHIS-LMF estimates calculated using 1989-2006 NHIS-LMF data. 
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Table 1.4    Rate ratios of cause-specific mortality by race/ethnicity/nativity relative to 
non-Hispanic whites 

 
Females 

 
Males 

  

Foreign-
born 

Hispanic 

U.S.-born 
Hispanic 

Non-
Hispanic 

black 
  

Foreign-
born 

Hispanic 

U.S.-born 
Hispanic 

Non-
Hispanic 

black 
Ages 50-64        
Heart disease 0.72* 1.12 2.49* 

 
0.61* 0.98 1.70* 

Lung cancer 0.27* 0.62* 1.17 
 

0.21* 0.68 1.78* 
All other cancers 0.84 1.00 1.45* 

 
0.75* 0.96 1.38* 

Cerebrovascular diseases 1.54 1.38 2.29* 
 

1.24 1.52 2.63* 
Respiratory diseases 0.58* 0.39* 0.94 

 
0.27* 0.47 0.98 

External causes 0.77 0.95 1.28 
 

0.81 1.05 1.25* 
All other causes 1.24 1.60* 2.38* 

 
1.18 1.96* 2.25* 

        Ages 65-79 
       Heart disease 0.71* 1.04 1.76* 

 
0.77* 1.08 1.36* 

Lung cancer 0.33* 0.68* 0.85* 
 

0.43* 0.57* 1.49* 
All other cancers 0.71* 0.78* 1.12* 

 
0.68* 0.88 1.20* 

Cerebrovascular diseases 0.50* 0.90 1.57* 
 

0.98 1.22 1.55* 
Respiratory diseases 0.22* 0.65* 0.48* 

 
0.35* 0.39* 0.75* 

External causes 0.74 1.13 0.84 
 

0.83 0.82 1.05 
All other causes 0.98 1.33* 1.53* 

 
0.91 1.04 1.41* 

        Ages 80+ 
       Heart disease 0.84* 0.94 1.08* 

 
0.82* 0.87 1.06 

Lung cancer 0.40* 0.64 0.76 
 

0.90 0.55 1.14 
All other cancers 0.76* 0.96 1.07 

 
0.65* 0.91 1.24* 

Cerebrovascular diseases 0.56* 1.15 0.97 
 

0.80 1.17 1.22 
Respiratory diseases 0.34* 0.65 0.43* 

 
0.57* 0.58* 0.57* 

External causes 0.44* 0.95 0.54* 
 

0.43* 0.50 0.68* 
All other causes 0.83* 0.97 1.04   0.70* 0.81* 1.04 
Source: 1989-2006 National Health Interview Survey Linked Mortality Files. 
Notes: * indicates that rates are significantly different from those of non-Hispanic whites of the 
corresponding age group (p < 0.05). The lung cancer cause group includes deaths from cancer of the lung, 
trachea, and bronchus. 
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Table 1.5    Means and percentages of demographic, social, and behavioral 
characteristics by race/ethnicity/nativity and sex, U.S. adults ages 50 and 
older 

  
Foreign-born 

Hispanic 
U.S.-born            
Hispanic 

Non-Hispanic          
black 

Non-Hispanic          
white 

Females     
Age (mean) 62.5* (61.9-63.1) 63.5* (62.8-64.1) 63.9* (63.6-64.2) 65.6 (65.4-65.7) 
Educational attainment     
    Less than high school 56.8* (54.1-59.4) 42* (38.5-45.5) 35.4* (33.7-37.0) 18.6 (18.0-19.2) 
    High school or GED 21.8* (20.0-23.6) 31.8* (28.9-34.7) 35.2* (33.9-36.4) 42.0 (41.4-42.5) 
    Some college or degree 21.4* (19.5-23.4) 26.2* (23.7-28.8) 29.5* (27.8-31.1) 39.5 (38.7-40.2) 
Poverty status     
    Poor 22.1* (19.5-24.7) 15.2* (12.5-17.9) 19.4* (18.1-20.7) 5.3 (5.0-5.6) 
    Non-poor 62.0* (59.3-64.7) 70.4* (68.1-72.7) 60.6* (59.0-62.3) 79.9 (79.3-80.5) 
    Unidentified 15.9 (14.2-17.6) 14.4 (12.4-16.4) 20.0* (18.1-20.7) 14.8 (14.2-15.3) 
Smoking status     
    Current heavy smoker 2.4* (1.7-3.1) 4.7* (3.4-6.0) 5.5* (4.9-6.1) 11.0 (10.7-11.4) 
    Current light smoker 8.9 (7.5-10.3) 12.2* (10.3-14.2) 16.2* (15.3-17.0) 8.4 (8.1-8.7) 
    Former smoker 13.0* (11.3-14.6) 20.8* (18.3-23.3) 19.5* (18.5-20.5) 26.6 (26.0-27.1) 
    Never smoker 75.7* (73.6-77.9) 62.2* (58.8-65.6) 58.8* (57.5-60.2) 54.0 (53.3-54.7) 
Deaths 428 428 2,440 13,795 
Person-years 37,552 27,288 102,815 603,472 

     
Males     
Age (mean) 61.0* (60.4-61.5) 62.3* (61.7-63.0) 62.5* (62.2-62.8) 63.8 (63.7-64.0) 
Educational attainment     
    Less than high school 53.7* (51.1-56.3) 33.0* (30.0-35.9) 38.3* (36.1-40.4) 16.8 (16.2-17.4) 
    High school or GED 22.3* (20.3-24.3) 30.4 (27.7-33.2) 31.9 (30.0-33.9) 33.4 (32.7-34.1) 
    Some college or degree 24.0* (21.8-26.2) 36.6* (33.7-40.0) 29.8* (27.7-31.9) 49.8 (48.9-50.8) 
Poverty status     
    Poor 17.1* (14.8-19.4) 9.4* (7.6-11.2) 12.9* (11.7-14.1) 3.2 (3.0-3.4) 
    Non-poor 68.8* (66.2-71.4) 78.0* (75.4-80.7) 70.4* (68.5-72.2) 84.8 (84.3-85.3) 
    Missing 14.1* (12.4-15.8) 12.6 (10.5-14.6) 16.7* (15.2-18.2) 11.9 (11.5-12.4) 
Smoking status     
    Current heavy smoker 7.1* (5.7-8.5) 8.1* (6.4-9.8) 14.1 (12.8-15.4) 15.8 (15.3-16.2) 
    Current light smoker 15.9* (14.3-17.5) 16.9* (14.7-19.2) 20.3* (19.0-21.7) 6.7 (6.4-7.0) 
    Former smoker 32.3* (29.7-34.8) 39.6* (36.6-42.6) 34.0* (32.3-35.7) 45.6 (45.0-46.2) 
    Never smoker 44.7* (41.7-47.7) 35.3 (32.4-38.3) 31.6 (29.8-33.4) 31.9 (31.3-32.5) 
Deaths 419 414 1,917 11,368 
Person-years 25,947 19,155 58,144 426,418 
Source: 1990-2006 National Health Interview Survey Linked Mortality Files (Sample Adult Files). 
Note: * indicates that means or percentages are significantly different from those of non-Hispanic whites 
of the corresponding sex (p < 0.05). Means and percentages are weighted while the total deaths and 
person-years are unweighted. 
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Table 1.6    Rate ratios for association between race/ethnicity/nativity and mortality, U.S. females ages 50 and 
older 

 
Full sample 

 
Never smokers 

  Model 1 Model 2 Model 3   Model 4 Model 5 
Race/ethnicity/nativity           Foreign-born Hispanic 0.77* (0.66-0.88) 0.65*(0.56-0.75) 0.75* (0.64-0.87) 

 
0.96 (0.81-1.13) 0.84* (0.71-1.00) 

    U.S.-born Hispanic 0.94 (0.83-1.07) 0.83* (0.73-0.94) 0.87 (0.76-1.01) 
 

1.07 (0.88-1.31) 0.97 (0.80-1.18) 
    Non-Hispanic black 1.25* (1.18-1.31) 1.10* (1.04-1.16) 1.15* (1.09-1.21) 

 
1.31* (1.21-1.41) 1.18* (1.09-1.27) 

    Non-Hispanic white ref ref ref 
 

ref ref 
Age (continuous) 1.10* (1.10-1.10) 1.09* (1.09-1.10) 1.10* (1.10-1.11) 

 
1.11* (1.11-1.11) 1.11* (1.10-1.11) 

Educational attainment           Less than high school  1.41* (1.34-1.48) 1.38* (1.31-1.45) 
  

1.30* (1.22-1.39) 
    High school or GED  1.17* (1.11-1.22) 1.15* (1.10-1.21) 

  
1.11* (1.04-1.19) 

    Some college or degree  ref ref 
  

ref 
Poverty status           Poor  1.41* (1.34-1.50) 1.39* (1.31-1.48)   1.32* (1.23-1.42) 
    Non-poor  ref ref   ref 
    Missing  1.00 (0.96-1.05) 1.03 (0.98-1.08)   1.00 (0.94-1.07) 
Smoking status           Heavy smoker   2.68* (2.49-2.89)        Light smoker   2.06* (1.93-2.21)        Former smoker   1.41* (1.35-1.47)        Never smoker   ref    
       -2*Log-likelihood 153,071.0 152,548.8 151,059.6   78,829.7 78,655.5 
Source: 1990-2006 National Health Interview Survey Linked Mortality Files (Sample Adult Files). 
Note: * indicates that rates are significantly different from those of the reference group (p < 0.05). 
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Table 1.7    Rate ratios for association between race/ethnicity/nativity and mortality, U.S. males ages 50 and 
older 

 
Full sample 

 
Never smokers 

  Model 1 Model 2 Model 3   Model 4 Model 5 
Race/ethnicity/nativity           Foreign-born Hispanic 0.76* (0.68-0.85) 0.62* (0.55-0.69) 0.67* (0.59-0.76) 

 
0.85 (0.69-1.06) 0.72* (0.57-0.90) 

    U.S.-born Hispanic 1.00 (0.89-1.13) 0.88* (0.78-0.99) 0.90 (0.79-1.03) 
 

1.26* (1.05-1.51) 1.11 (0.93-1.33) 
    Non-Hispanic black 1.42* (1.33-1.52) 1.20* (1.12-1.28) 1.17* (1.10-1.25) 

 
1.53* (1.33-1.77) 1.32* (1.14-1.53) 

    Non-Hispanic white ref ref ref 
 

ref ref 
Age (continuous) 1.09* (1.09-1.09) 1.09* (1.09-1.09) 1.10* (1.09-1.10) 

 
1.11* (1.10-1.11) 1.10* (1.10-1.11) 

Educational attainment           Less than high school  1.54* (1.47-1.62) 1.39* (1.32-1.46) 
  

1.39* (1.25-1.53) 
    High school or GED  1.27* (1.21-1.34) 1.19* (1.13-1.26) 

  
1.22* (1.10-1.35) 

    Some college or degree  ref ref 
  

ref 
Poverty status           Poor  1.54* (1.42-1.67) 1.49* (1.38-1.61)   1.43* (1.21-1.70) 
    Non-poor  ref ref   ref 
    Missing  0.98 (0.93-1.04) 1.00 (0.95-1.06)   0.99 (0.88-1.11) 
Smoking status           Heavy smoker   2.62* (2.45-2.80)        Light smoker   2.15* (1.98-2.32)        Former smoker   1.33* (1.27-1.40)        Never smoker   ref    
       -2*Log-likelihood 126,216.2 125,623.2 124,377.1   30,023.3 29,941.7 
Source: 1990-2006 National Health Interview Survey Linked Mortality Files (Sample Adult Files). 
Note: * indicates that rates are significantly different from those of the reference group (p < 0.05). 
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Racial/Ethnic Inequality in Adult Survival: Decomposition of Age at 

Death Variation among U.S. Adults 

INTRODUCTION 

Racial and ethnic inequalities in life expectancy are well established. Hispanics 

have the highest life expectancy at birth in the U.S., non-Hispanic blacks have the lowest, 

and non-Hispanic whites exhibit life expectancy between the two minority groups (Arias 

2010). However, considering only group differences in life expectancy (i.e., the mean age 

at death) misses an important component of survival inequality: racial/ethnic differences 

in the variability of age at death. For instance, if Hispanics’ higher life expectancy is 

paired with a narrower variation in ages at death relative to other groups, they are 

particularly advantaged, since Hispanics would not only live longer on average but would 

also do so more homogeneously across individuals. 

Age at death variability in the United States exceeds that of most other high-

income nations (Edwards and Tuljapurkar 2005; Nau and Firebaugh 2012; Ouellette and 

Bourbeau 2011; Shkolnikov, Andreev and Begun 2003), perhaps due to the greater 

diversity in the United States than in many other countries. The unequal distribution of 

health-enhancing resources across racial/ethnic groups may result in greater variability 

among disadvantaged groups (Brown et al. 2012; Edwards and Tuljapurkar 2005; van 

Raalte et al. 2011). And although variability in age at death historically decreased as life 

expectancy increased, two populations with very similar mean ages at death can still 

demonstrate vastly different dispersion around that mean (Smits and Monden 2009). 
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This chapter addresses the following research questions: Do U.S. racial/ethnic 

groups differ in their variability in age at death? How do cause of death patterns across 

groups underlie such differences in variability? I use 2010 U.S. National Vital Statistics 

System data to examine the magnitude of racial/ethnic differences in the variability of 

longevity and its cause-specific underpinnings. I decompose the difference in the 

variance of age at death conditional on survival to age 10 of Hispanics and non-Hispanic 

blacks relative to non-Hispanic whites using the variance decomposition procedure 

developed by Nau and Firebaugh (2012). This methodology decomposes racial/ethnic 

differences in variability around mean age at death into: a) the contribution of each cause 

of death, and b) the contributions of racial/ethnic differences in (i) cause-specific 

variability in ages at death (spread effect), (ii) the number of deaths attributable to each 

cause (allocation effect), and (iii) the cause-specific mean ages of death (timing effect). 

 
Sources of Racial/Ethnic Variability in Age at Death 

Hispanics in the U.S. on average are socioeconomically disadvantaged relative to 

non-Hispanic whites. Since a clear inverse gradient exists between socioeconomic (SES) 

and mortality risk, with greater socioeconomic resources associated with lower risk of 

death (Baker et al. 2011; Elo 2009; Hummer and Lariscy 2011; Kitagawa and Hauser 

1973), one would expect Hispanics’ lower socioeconomic profiles to negatively affect 

their average length of life. However, Hispanics (particular older adults and immigrants) 

exhibit lower adult mortality risk relative to non-Hispanic whites. This pattern is known 

as the “epidemiologic paradox” (Markides and Coreil 1986). 
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While Hispanics generally have equal or lower mortality risk relative to whites 

and blacks have greater mortality risk relative to whites, these patterns vary by age and 

by cause of death. Hispanics do not exhibit a clear mortality advantage at all adult ages—

young adult Hispanics exhibit higher mortality risk relative to non-Hispanic whites. 

Researchers have found that the higher Hispanic mortality risk is limited to males ages 

15-24 years (Hayes-Bautista et al. 2002; Murphy et al. 2013) and females 10-19 years 

(Murphy et al. 2013) and that Hispanic mortality risk is not significantly different from 

that of non-Hispanic whites throughout early to middle adulthood (Hummer et al. 1999b). 

Beyond roughly age 45, age-specific mortality risk among Hispanics becomes lower 

relative to that of non-Hispanic whites as chronic causes of death become more prevalent. 

Regarding cause of death, Hispanics have a greater mortality risk of diabetes, cirrhosis, 

and infectious diseases relative to whites (Singh and Hoyert 2000) due to elevated levels 

of obesity and heavy alcohol consumption, particularly among U.S.-born Hispanics 

(Hummer et al. 1999b). At middle and older adult ages, where chronic causes of death 

replace infectious and external causes (unintentional injuries and homicide), a Hispanic 

mortality advantage clearly emerges. 

The black-white gap in U.S. mortality is wide and enduring as a result of lower 

socioeconomic status, residential segregation, and institutional- and individual-level 

discrimination experienced by African Americans (Elo and Preston 1997; Geruso 2012; 

Hummer and Chinn 2011; Rogers et al. 2000). In 2010 life expectancy at birth among 

African Americans was 4.1 years less than that among whites (74.7 years versus 78.8) 

(Murphy et al. 2013). Additionally, the black-white mortality differential is roughly two-
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to-one in early adulthood but mortality rates converge and a crossover appears to occur in 

later adulthood (Eberstein, Nam and Heyman 2008; Elo and Preston 1997; Stewart 2008). 

Blacks exhibit a greater risk of mortality from most causes of death, particularly from 

heart disease and cancer (causes that account for more than half of all deaths in the 

United States) and homicide (Rogers et al. 2002). Whites are at a greater risk of death 

than blacks from motor vehicle accidents, chronic obstructive pulmonary disease, and 

suicide (Levine et al. 2001; Singh and Siahpush 2001). And although non-Hispanic 

blacks exhibit lower prevalence of some diseases and behaviors relative to whites, they 

often experience greater morbidity, earlier onset of disease, greater severity of symptoms, 

and reduced survival (Hayward et al. 2000; Williams and Sternthal 2010). 

Most work in this area has demonstrated greater variation in longevity among 

Americans relative to residents of other high-income countries and suggest this may 

partially be a result of the greater racial and ethnic heterogeneity in the United States 

(Edwards and Tuljapurkar 2005; Nau and Firebaugh 2012). While much research has 

examined racial/ethnic inequalities in cause-specific mortality risk, studies of 

racial/ethnic inequalities in variation in cause-specific mortality are lacking. Tuljapurkar 

and Edwards (2011) compared black-white dispersion in length of life (measuring 

dispersion as the standard deviation in life table ages at death from all causes combined 

conditional on survival to age 10, S10) and found that dispersion is greater among blacks 

(S10=16.7) than whites (S10=14.9). This roughly 2-year gap in S10 has persisted since the 

1960s (Edwards and Tuljapurkar 2005). Lynch, Brown, and Harmsen (2003) used data 

from the Berkeley Mortality Database (the predecessor to the Human Mortality 
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Database), with adjustments for data quality issues among older African Americans, to 

show that from 1972 to 1990, the greater dispersion in age at death among blacks has 

become more compressed while dispersion has remained stagnant among whites. Nau 

and Firebaugh (2012:1224) examined the degree to which racial/ethnic heterogeneity 

accounts for the greater lifespan variability among Americans compared to Swedes and 

identified “nontrivial differences between non-Hispanic whites and nonwhites in the 

spread, allocation, and timing effects for some specific causes.” Only one analysis to date 

considers lifespan variation among Hispanics, non-Hispanic blacks, and non-Hispanic 

whites (Go et al. 1995). Go and colleagues used California vital statistics and Census data 

for years 1970, 1980, and 1990 to suggest that whites in California had the highest mean 

age at death (life expectancy) as well as the smallest standard deviation in age at death, 

African Americans had a lower life expectancy paired with greater variation, and 

Hispanics exhibited the lowest life expectancy and the greatest variation in age at death. 

Newer analyses are clearly warranted since recent, nationally-representative data show 

lower mortality risk among Hispanics relative to whites and are available to document 

up-to-date racial/ethnic differences in lifespan variation. 

 
Measuring Racial/Ethnic Differences in Age-at-Death Variability 

Racial/ethnic differences in the mean age at death (life expectancy) reveal 

between-group variation but cannot reveal within-group variation. In this study, I 

measure racial/ethnic differences in within-group variation using variance in life table 

age at death conditional on survival to age 10 (S102 ). Several inequality indicators other 

than variance are used to measure lifespan variation (interquartile range, Theil’s index, 
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Gini coefficient, etc.); these measures are highly correlated (van Raalte and Caswell 

Forthcoming; Wilmoth and Horiuchi 1999), although in some cases conclusions may 

depend on the variability indicator used (Shkolnikov et al. 2003). Relative to the other 

indicators, variance is particularly well-suited for decomposition into spread, allocation, 

and timing effects. Other studies (Brown et al. 2012; Kannisto 2000; van Raalte et al. 

2011) of within-population variability in age at death rely on modal age at death as the 

central tendency indicator and the standard deviation above the modal age as the 

variability indicator. While the modal approach is less sensitive to the age at left-

truncation, it primarily measures variability in mortality due to biological aging (i.e., 

senescence) without capturing group differences in early-life mortality, which have 

strong potential for increasing age-at-death dispersion. 

Nau and Firebaugh (2012) developed an innovative variance decomposition 

approach to determine why average length of life in the United States exhibits greater 

variation than in Sweden, the nation characterized by best case mortality patterns of high 

life expectancy paired with low variability in age at death. They found that much of the 

variance difference between the two nations is due to greater within-cause variance 

(spread effect) in the United States relative to Sweden. Greater incidence of external 

causes of death among U.S. adults also explained a sizable component of the greater 

variance in age at death in the United States. In this chapter, I apply Nau and Firebaugh’s 

decomposition technique to examine differences in lifespan variation among racial and 

ethnic subpopulations within the United States. 
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METHODS 

Data and Analytic Sample 

I use 2010 U.S. National Vital Statistics System data. Death data come from the 

2010 U.S. Multiple Cause of Death file available from the National Center for Health 

Statistics. Population estimates come from 2010 postcensal, bridged race U.S. population 

estimate data released by the U.S. Census Bureau. Population estimates for individuals 

ages 85-100+ years were provided as a NCHS special request file. I include individuals 

from the United States and U.S. territories, since the special request file of population 

counts of individuals ages 85-100+ does not distinguish residents by whether they live in 

the U.S. or U.S. territories. These data were selected because they are current and 

nationally-representative and include age in single years from 0 to 100+, detailed 

information regarding race/ethnicity and sex, and underlying cause-of-death. 

I consider age at death variability among the three largest racial/ethnic groups in 

the United States: Hispanics, non-Hispanic blacks, and non-Hispanic whites. Although 

American Indians/Alaska Natives, Asians/Pacific Islanders, or individuals of other 

races/ethnicities are included in the death and population data, their small population 

sizes preclude reliable calculations of life table functions. The group with lower age at 

death variance is used as the reference group. Thus, Hispanics are the reference group in 

the white-Hispanic decomposition and whites are the reference group in the black-white 

decomposition. This allows comparison of both minority groups to the non-Hispanic 

white majority group. Positive values indicate effects that increase differences in variance 

and negative values indicate effects that decrease differences in variance. 
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Hispanic life expectancy estimates using unadjusted vital statistics data are too 

high as a result of ethnic misclassification (Hispanics reported as non-Hispanic) on death 

certificates. This issue reduces the death count in the numerator of Hispanic death rate 

calculations and thus biases Hispanic death rates downward and life expectancy upward. 

However, Arias and colleagues (2010; 2008) found that Hispanic ethnicity reporting on 

death certificates is reasonably good and that “adjustment for death certificate 

misclassification did not significantly affect minority-majority mortality differentials” 

(Arias et al. 2008:1). In the first official release of U.S. Hispanic life tables, Arias (2010) 

applied classification ratios derived from the National Longitudinal Mortality Study to 

correct for ethnic misclassification on death certificates and made other adjustments to 

show that Hispanics continue to exhibit a higher life expectancy at birth relative to 

whites. I did not adjust my data using Arias’ approach because the adjustments are for 

all-cause mortality and I focus on specific causes of death. Additionally, access to the 

Medicare data required to make Arias’ corresponding adjustments to mortality rates 

among older non-Hispanic blacks and whites is restricted. Readers should be aware of 

these data quality concerns when interpreting my results. 

I measure racial/ethnic differences in age at death dispersion with variance in life 

table age at death conditional on survival to age 10 (S102 ). I limit the data to individuals 

aged 10 years and older since including infant and child mortality would bias the variance 

estimates. Although racial/ethnic mortality differences exist in infancy and childhood 

(and are quite wide among non-Hispanic blacks relative to non-Hispanic whites) 

(Hummer et al. 2007; Mathews and MacDorman 2013; Powers 2013), relatively few 
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deaths occur at these young ages. The mortality schedule in developed countries has a 

bimodal functional form, with a relatively high risk in the first year of life, low risk 

throughout much of childhood and adolescence, and a gradual increase throughout 

adulthood (Murphy et al. 2013). Including infant and child mortality in the decomposition 

would severely skew the age at death distribution (Edwards and Tuljapurkar 2005). 

Truncation past infant ages is necessary to analyze variance around the old-age mode. 

 
Analytic Approach 

The decomposition process I use is developed and described in detail elsewhere 

(Nau and Firebaugh 2012). Briefly, this methodology decomposes racial/ethnic 

differences in lifespan variability into a) the contribution of each cause of death and b) 

the contributions of racial/ethnic differences in (i) cause-specific variability in ages at 

death (spread effect), (ii) number of deaths attributable to each cause (allocation effect), 

and (iii) cause-specific mean ages (timing effect). To generate the necessary input for the 

decomposition process and minimize the influence of racial/ethnic differences in age 

structure, I constructed multi-decrement life tables for Hispanic, non-Hispanic black, and 

non-Hispanic white females and males ages 10 years and older. Underlying cause of 

death is classified according to the 10th revision of the International Statistical 

Classification of Diseases, Injuries, and Causes of Death (ICD-10). I exclude a relatively 

small number of deaths (2,736, 0.11% of total deaths) with missing underlying cause of 

death information. The sixteen cause of death groupings include heart diseases, malignant 

neoplasms (cancer), cerebrovascular diseases, respiratory diseases, traffic accidents, 

homicide, suicides, other external causes, influenza/pneumonia, sexually-transmitted or 
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needle-transmitted diseases, septicemia, other infectious diseases, diabetes, nephritis, 

Alzheimer’s, and a residual category of other causes of death not elsewhere classified 

(N.E.C). This is the same cause-of-death scheme used by Nau and Firebaugh except that I 

distinguish suicide from other external causes since non-Hispanic blacks have lower risk 

of death from suicide relative to non-Hispanic whites (Harper, Rushani and Kaufman 

2012; Rogers 1992; Singh and Siahpush 2001). After removing suicides, the external 

causes group mostly consists of falls (old age deaths) and accidental opiate poisoning 

(young to middle ages). 

 
RESULTS 

Racial/Ethnic Differences in Lifespan Mean and Variability 

Figure 2.1 reports variance of age at death conditional on survival to age 10 (S102 ) 

and mean age of death conditional on survival to age 10 (e10) and plots the life table 

distribution of age at death, also known as the life table d(x) function, for each 

racial/ethnic population. Hispanics exhibit the lowest variance (S102  = 202.7) of all three 

groups as well as the highest life expectancy (e10 = 72.9 years). Non-Hispanic blacks 

exhibit lower life expectancy (e10 = 66.0 years) and higher variance (S102  = 258.3) than the 

other two racial/ethnic groups. The difference in variance between Hispanics and non-

Hispanic whites is smaller (27.1) than the difference between non-Hispanic blacks and 

whites (28.5). Thus, while I decompose 100% of the difference in age-at-death variance 

for both minority groups relative to non-Hispanic whites, the black-white difference in 

variance is greater than the Hispanic-white difference. 

The smaller numbers of deaths and population at mid-year among Hispanics and 
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non-Hispanic blacks relative to non-Hispanic whites are responsible for the less smooth 

d(x) distributions and less well-defined modal age at death relative to non-Hispanic 

whites. However, I chose to represent the estimated age at death distributions rather than 

to artificially smooth the age at death distribution using a kernel density estimator. The 

life expectancy at birth (roughly e10 + 10) is lower than the modal age at death (the 

maximum point of the d(x) function) because of each group’s sizeable negative skew 

(Canudas-Romo 2010). 

 
Leading Causes of Death and Their Contribution to Age-at-Death Variability 

In the two decomposition tables, causes of death are listed in order of incidence 

for each non-reference group (whites in the white-Hispanic analysis and blacks in the 

black-white analysis), with the most common causes (heart disease, cancer) at the top and 

least common causes of death at the bottom. Thus, the cause of death ordering in the 

tables is slightly different since the ranking of causes of deaths among non-Hispanic 

whites is different from that among non-Hispanic blacks. For instance, among blacks 

nephritis is the sixth most common cause of death whereas among whites nephritis ranks 

tenth. Although the order of causes differs, heart disease, cancer, and causes not 

elsewhere classified (N.E.C.) are the three most common causes for both groups and 

account for more than two-thirds of all deaths. Total and sex-specific gross contributions 

(presented in the next three columns) are the sum of spread, allocation, timing, and joint6 

effects and represent the percentage of the difference in variance explained by each cause 

of death. Incidences of causes do not necessarily match their contribution to racial/ethnic 

                                                 
6 Joint effects are interactions between spread-allocation and allocation-timing effects. 
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group differences in age-at-death variation. That is, some causes are overcontributors 

while others are undercontributors. 

Among cause-specific contributions to the white-Hispanic difference in variance 

(Table 2.1), other external causes and suicide are major overcontributors, accounting for 

74% of the gross white-Hispanic difference in lifespan dispersion but only 4.5% of white 

deaths. Diabetes, sexually- or needle-transmitted diseases, and homicide undercontribute; 

that is, despite being leading causes of death among non-Hispanic whites, they do not 

explain the lower age-at-death variance among Hispanics relative to whites. The 

percentage of deaths from the leading causes (heart disease, cancers, causes not 

elsewhere classified (N.E.C.), and cerebrovascular diseases) roughly matches their gross 

contribution. Interestingly, 70.5% of the white-Hispanic difference in age at death 

variance would remain if only women differed in mortality. 

 Unlike my findings regarding Hispanic-white differences above, heart disease, the 

leading causes of death, overcontributes to the black-white difference in lifespan 

dispersion (Table 2.2). Heart disease accounts for 28.4% of black deaths but 34.6% of the 

black-white difference in age-at-death variability. Among the other leading causes, 

cancer undercontributes while cerebrovascular disease is a slight overcontributor. Many 

of the external causes of death that generally strike at younger adult ages (suicide, traffic 

accidents, and other external causes) are undercontributors but others (homicide and 

diseases transmitted sexually or by needles) are overcontributors. Negative gross effects 

for respiratory disease, other external causes, traffic accidents, and suicide suggest that if 

the mortality profile of blacks resembled that of whites for these causes of death, the 
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greater variability in age at death among blacks would increase rather than narrow. 

 
Spread-Allocation-Timing Decomposition 

When I decompose white-Hispanic differences in age-at-death variance by spread, 

allocation, and timing components (Table 2.1), I find that allocation effects (differences 

in number of deaths attributable to each cause) explain much of the white-Hispanic 

difference in age-at-death variance, especially for suicide, cancer, and other external 

causes. Figure 2.2 shows death from other external causes is higher among whites than 

among Hispanics throughout the life course but is widest in early adulthood, perhaps 

because of elevated risk of accidental overdose from opiates among whites. Diabetes and 

homicide mortality have sizable, negative allocation effects, indicating that if incidence 

of these causes among Hispanics became like that of whites, age-at-death variance for 

Hispanics would increase toward that of whites rather than narrow. Cancer presents a 

unique case; spread, timing, and joint effects are negative and narrow the difference 

while allocation effects are positive and expand the difference. The small Hispanic-white 

difference in age-at-death variance revealed in Figure 2.1 may account for the 

particularly large joint effects for other external (5.8), suicide (-6.4), and homicide (6.7) 

since now, two relatively small differences in allocation-spread or allocation-timing 

effects will amount to an interaction effect that explains a high percentage of the small 

Hispanic-white variance gap. 

In the black-white variance decomposition (Table 2.2), spread and allocation 

effects are the primary contributors to the greater variability in age at death among blacks 

relative to whites. 84% of the greater variance in longevity of whites would remain if 
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blacks and whites differed only in within-cause variability. Spread effects of heart 

diseases and causes not elsewhere classified alone are responsible for more than half of 

the difference in variance. The spread effect for heart disease is 29.3, indicating that 

29.3% of the difference in variance would remain if blacks and whites differed only in 

variation in heart disease mortality. The heart disease spread effect among males (20.0%) 

is twice the effect among females (9.3%). Figure 2.3 shows this greater dispersion in 

heart disease deaths among blacks relative to whites for females and males. 

Despite a negligible all-cause allocation effect, allocation effects are sizeable for 

several specific causes. For instance, greater incidence of homicide among blacks than 

among whites accounts for 43% of the black-white difference in age at death variability. 

Figure 2.4 shows that the greater number of homicide deaths among black men than 

among white men is concentrated at younger adult ages, well below the mean age at 

death. This large positive allocation effect in homicide is offset by negative allocation 

effects in other external causes and suicide. That is, if incidence of other external causes 

and suicide among blacks became like that of whites, the black-white difference in age-

at-death variance would increase. 

Effects are generally similar for females and males. However, there are some 

substantial sex-specific differences in variance by race/ethnicity. It’s particularly 

noteworthy that in the Hispanic-white decomposition, total timing effects operate in 

opposite directions for females and males and have effects of relatively large magnitude. 

Additionally, in the black-white decomposition analysis, I observe a large homicide 

allocation effect for males only. The male allocation effect for homicide is 39.3, 
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suggesting that 39.3% of the difference in variance would remain if blacks and whites 

differed only in incidence of male homicide mortality. 

 
DISCUSSION 

Population health researchers have documented racial/ethnic disparities in life 

expectancy (the mean age at death), but less attention has focused on racial/ethnic 

disparities in variability around that mean. Age at death variability in the United States 

exceeds that of most other high-income nations (Edwards and Tuljapurkar 2005; Nau and 

Firebaugh 2012; Ouellette and Bourbeau 2011; Shkolnikov et al. 2003), perhaps due to 

the greater diversity in the United States than in many other countries. My results suggest 

that the mortality profile of U.S. Hispanics is characterized by a higher life expectancy 

and lower age at death variability relative to non-Hispanic whites whereas non-Hispanic 

blacks exhibit lower life expectancy and greater age-at-death variability relative to 

whites. While the Hispanic-white difference in S2
10 is small, the observation of less 

variability in age-at-death among Hispanics relative to whites despite Hispanics’ lower 

socioeconomic status represents an additional component for the epidemiologic paradox. 

That is, Hispanics are socioeconomically disadvantaged relative to non-Hispanics whites 

and age at death dispersion is generally lower among groups with greater levels of 

socioeconomic status (i.e., educational attainment and income) compared to their 

socioeconomically disadvantaged counterparts (Brown et al. 2012; Edwards and 

Tuljapurkar 2005; van Raalte et al. 2011; van Raalte et al. 2012), yet Hispanic adults 

exhibit a mortality advantage for dispersion in age at death. My results using recent 

nationally-representative data contrast with those of Go and colleagues (1995), who 
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found that Hispanics in California in years 1970-1990 had greater lifespan dispersion and 

lower longevity relative to non-Hispanic whites and blacks. 

My findings of greater age-at-death variability among blacks than among whites 

closely resemble those of Edwards and Tuljapurkar (2005), Tuljapurkar and Edwards 

(2011), and Lynch et al. (2003) and warrant continued concern for black-white mortality 

differentials. Decomposition of variance along both cause-of-death and spread-allocation-

timing axes will inform efforts aimed at reducing black-white age-at-death variability. 

For instance, two of the primary contributors to blacks’ greater dispersion relative to 

whites are heart disease spread effects and homicide allocation effects (particularly 

among males). Not only do these causes have very different etiologies and age patterns 

but they contribute to overall variance through different components of variance, spread 

and allocation, respectively. 

While lifespan variability declined during the epidemiologic transition, progress 

since the 1950s has stalled (Kannisto 2000; Ouellette and Bourbeau 2011; Wilmoth and 

Horiuchi 1999). Mortality compression among some populations may be slowing down 

or stagnant and there is the potential for decompression. The Hispanic advantage in age-

at-death variability is not guaranteed to continue. Changes in the composition of the U.S. 

Hispanic population, such as a reduction of the foreign-born population (who are 

generally healthier than the U.S.-born Hispanic population at the time of migration), or 

acculturation to health-compromising U.S. behavioral norms with increased duration in 

the U.S. could expand Hispanic mortality variability. Alternatively, the small difference 

in lifespan variability between Hispanics and non-Hispanic whites resembles the shifting 
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mortality scenario, in which lifespan variability has reached such a low level that 

decreasing mortality is associated with the d(x) curve maintaining its shape rather than 

becoming further compressed as life expectancy increases (Canudas-Romo 2008). 

Hispanics and non-Hispanic whites may have maximized length of life in the current 

socioenvironmental context. However, lifespan variability among U.S. adults is greater 

relative to most other industrialized nations, suggesting the potential for future mortality 

compression among U.S. Hispanics and whites. Lynch et al. (2003) found that from 1972 

to 1990, mortality compression occurred among blacks but not among whites, suggesting 

that the black-white gap in age-at-death variability could be decreasing even though little 

progress has been made in reducing the black-white mortality gap over the past few 

decades (Hummer and Chinn 2011; Satcher et al. 2005). 

Decomposition of variance rather than an alternative variability indicator is key to 

identifying cause-specific effects on racial/ethnic differences in variability. If I used 

standard deviation above the modal age at death or another indicator that focuses on old-

age mortality rather than mortality in young and middle adulthood, black-white 

differences in lifespan variability would likely be somewhat obscured. U.S. non-Hispanic 

blacks are characterized by much higher mortality in young adulthood than non-Hispanic 

whites (by a factor of 2 to 1), but at older adult ages, African Americans appear to have 

comparable or superior mortality profiles relative to whites, due to either data quality 

issues or the survival of the most robust individuals of an initially heterogeneous black 

population. That is, the frailest members of the population exhibit a greater mortality risk 

and die at younger ages whereas the more robust individuals exhibit lower mortality risk. 
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A number of limitations must be considered when interpreting my findings. The 

sixteen causes of death I examine in my decomposition analyses do not operate 

independently but rather compete against one another. Individuals who die from causes 

most prevalent at young adult ages are removed from the population at risk of the chronic 

and degenerative causes that strike at older adult ages. Also, racial/ethnic or age 

differences in cause-of-death reporting could influence my results in unobserved ways 

(Noymer, Penner and Saperstein 2011). Classification of underlying cause of death 

among older adults can be uncertain given that they may experience multiple contributing 

factors (Rosenberg 1999). Also, the full mortality burden of diseases that are generally 

regarded as contributing factors rather than the underlying cause of death (particularly 

diabetes) is often unclear. 

As I report above, data quality issues (i.e., selective in- and out-migration, 

racial/ethnic misclassification, age misstatement, differential record linkage, Census 

undercount, etc.) potentially bias mortality estimates for U.S. minority populations (Arias 

2010; Elo et al. 2004; Lariscy 2011; Markides and Eschbach 2005; Palloni and Arias 

2004; Preston et al. 1996; Turra and Elo 2008). Hispanic life expectancy estimates using 

unadjusted vital statistics data may be too high as a result of ethnic misclassification on 

death certificates (Hispanics reported as non-Hispanic) and salmon bias (Hispanics may 

die after returning to their country of origin and not have a U.S. death certificate). These 

issues reduce the death count in the numerator of Hispanic death rate calculations and 

bias Hispanic death rates downward and life expectancy upward. My estimates of life 

expectancy conditional on survival to age 10 are greater than the e10 estimates that 
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incorporate Arias’ adjustments (Arias 2010). I did not adjust my data using Arias’ 

approach because the adjustments are for all-cause mortality and I focus on specific 

causes of death. Additionally, access to the Medicare data required to make Arias’ 

corresponding adjustment to mortality rates among older non-Hispanic blacks and whites 

is restricted. Readers should be aware of these data quality concerns when interpreting 

my results. 

In conclusion, variability in age at death varies by race/ethnicity among U.S. 

adults. Hispanics exhibit a lower age at death variability and higher life expectancy 

relative to non-Hispanic whites whereas non-Hispanic blacks exhibit less life expectancy 

and greater age-at-death variability relative to whites. Further reduction in age at death 

variability among Americans will involve shifting more deaths from young ages toward 

the older age mean. Public health efforts to reduce racial/ethnic inequalities in variability 

as well as to reduce dispersion in the overall population should especially address 

premature death among non-Hispanic whites due to other external causes of death and 

among non-Hispanic blacks due to homicide. 
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Table 2.1. Spread-Allocation-Timing decomposition results for the difference in variance of life table ages at death for non-Hispanic whites relative 
to Hispanics 

 
% of deaths 

among whites 
Gross contribution 

 
Spread effects 

 
Allocation effects 

 
Timing effects 

 
Joint effects 

Cause of death Total F M 
 

Total F M 
 

Total F M 
 

Total F M 
 

Total F M 
Heart disease 26.80 28.15 14.73 13.42 

 
24.42 14.34 10.08 

 
-3.64 -7.00 3.36 

 
9.18 9.61 -0.43 

 
-1.81 -2.22 0.41 

Cancers 22.51 14.16 7.20 6.96 
 

-7.41 -3.63 -3.78 
 

31.98 16.01 15.97 
 

-7.21 -3.56 -3.64 
 

-3.20 -1.62 -1.58 
N.E.C. 19.86 14.02 16.11 -2.09 

 
9.91 10.72 -0.81 

 
1.81 0.39 1.42 

 
2.28 4.91 -2.64 

 
0.02 0.08 -0.06 

Lower respiratory 6.35 10.39 6.29 4.10 
 

0.48 0.71 -0.23 
 

11.24 6.64 4.60 
 

-1.00 -0.91 -0.09 
 

-0.32 -0.15 -0.18 
Cerebrovascular 5.58 -1.33 1.83 -3.16 

 
-2.17 -0.55 -1.62 

 
-2.67 -1.11 -1.56 

 
3.51 3.68 -0.17 

 
0.00 -0.19 0.19 

Alzheimer's 4.37 3.44 3.08 0.36 
 

0.35 0.25 0.10 
 

-0.92 -0.47 -0.46 
 

4.22 3.42 0.80 
 

-0.21 -0.12 -0.09 
Other external 3.25 42.57 19.32 23.25 

 
5.85 5.38 0.47 

 
26.31 8.35 17.96 

 
4.60 1.34 3.26 

 
5.80 4.24 1.56 

Diabetes 2.34 -10.75 -5.70 -5.05 
 

5.20 3.37 1.83 
 

-13.13 -7.25 -5.88 
 

-0.44 0.00 -0.44 
 

-2.38 -1.82 -0.56 
Influenza/pneumonia 2.21 0.16 0.53 -0.37 

 
2.73 1.60 1.13 

 
-3.03 -1.54 -1.48 

 
1.28 0.98 0.30 

 
-0.82 -0.51 -0.32 

Nephritis 1.99 -2.79 -0.93 -1.85 
 

-0.70 -0.07 -0.63 
 

-2.98 -1.56 -1.43 
 

0.98 0.88 0.09 
 

-0.08 -0.19 0.11 
Septicemia 1.32 0.10 0.45 -0.35 

 
0.70 0.69 0.01 

 
-0.43 -0.24 -0.18 

 
-0.14 0.04 -0.19 

 
-0.03 -0.04 0.01 

Suicide 1.23 31.43 6.83 24.60 
 

-2.10 -0.29 -1.81 
 

42.17 11.19 30.97 
 

-2.22 -1.22 -1.00 
 

-6.41 -2.85 -3.56 
Traffic accidents 1.06 7.16 4.30 2.86 

 
-0.54 0.24 -0.78 

 
9.07 2.75 6.33 

 
-1.17 1.05 -2.23 

 
-0.20 0.26 -0.46 

Other infectious 0.69 -0.93 -0.24 -0.69 
 

-0.66 -0.29 -0.37 
 

-0.24 -0.13 -0.12 
 

-0.06 0.17 -0.23 
 

0.03 0.01 0.03 
STD/NTD 0.26 -9.86 -2.07 -7.80 

 
-0.67 -0.02 -0.66 

 
-9.10 -2.22 -6.88 

 
-0.96 0.39 -1.35 

 
0.87 -0.21 1.08 

Homicide 0.18 -25.93 -1.21 -24.72 
 

0.16 -0.04 0.20 
 

-21.32 -0.23 -21.08 
 

-11.43 -0.99 -10.45 
 

6.67 0.05 6.62 
Total 100.00 100.00 70.52 29.48 

 
35.54 32.41 3.13 

 
65.13 23.58 41.55 

 
1.42 19.81 -18.39 

 
-2.09 -5.28 3.18 

Source: 2010 vital statistics data. 

Note: N.E.C. = not elsewhere classified, STD/NTD = sexually transmitted diseases and needle transmitted diseases, F = female, M = male. Joint effects are the sum of an allocation-spread and 
allocation-timing interaction term. 
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Table 2.2. Spread-Allocation-Timing decomposition results for the difference in variance of life table ages at death for non-Hispanic blacks 
relative to non-Hispanic whites 

 
% of deaths 

among blacks 
Gross contribution 

 
Spread effects 

 
Allocation effects 

 
Timing effects 

 
Joint effects 

Cause of death Total F M 
 

Total F M 
 

Total F M 
 

Total F M 
 

Total F M 
Heart disease 28.35 34.57 25.24 9.33 

 
29.29 20.03 9.27 

 
5.07 6.17 -1.10 

 
-1.61 -2.99 1.39 

 
1.82 2.04 -0.22 

Cancers 22.73 3.37 5.79 -2.42 
 

7.94 6.14 1.79 
 

0.50 1.50 -1.00 
 

-5.23 -1.99 -3.24 
 

0.17 0.14 0.03 
N.E.C. 17.88 17.83 16.62 1.20 

 
29.82 20.67 9.15 

 
-10.19 -3.45 -6.73 

 
1.11 0.87 0.24 

 
-2.91 -1.46 -1.45 

Cerebrovascular 6.29 9.98 6.21 3.78 
 

7.47 5.14 2.33 
 

2.18 1.19 1.00 
 

-0.51 -0.59 0.09 
 

0.83 0.47 0.36 
Diabetes 4.35 9.66 6.29 3.37 

 
0.85 0.45 0.40 

 
8.07 5.17 2.90 

 
-0.03 0.07 -0.10 

 
0.77 0.61 0.16 

Nephritis 3.46 8.14 5.20 2.94 
 

2.21 1.14 1.07 
 

4.58 3.14 1.44 
 

-0.15 -0.09 -0.06 
 

1.50 1.01 0.50 
Lower respiratory 3.36 -2.86 -2.20 -0.67 

 
8.62 4.63 3.98 

 
-7.54 -4.57 -2.96 

 
0.30 0.33 -0.03 

 
-4.25 -2.59 -1.66 

Alzheimer's 2.93 0.76 1.03 -0.26 
 

0.45 0.29 0.15 
 

-4.07 -2.95 -1.12 
 

6.70 5.43 1.27 
 

-2.31 -1.75 -0.57 
Septicemia 2.23 4.83 3.05 1.78 

 
0.69 0.40 0.29 

 
3.52 2.17 1.35 

 
0.08 0.10 -0.02 

 
0.54 0.39 0.16 

Other external 2.03 -27.89 -8.87 -19.02 
 

-7.22 -1.53 -5.69 
 

-20.68 -7.98 -12.70 
 

-3.86 -0.03 -3.83 
 

3.87 0.67 3.20 
Influenza/pneumonia 2.02 1.25 0.71 0.54 

 
2.03 0.91 1.12 

 
-0.75 -0.37 -0.37 

 
0.17 0.26 -0.10 

 
-0.20 -0.09 -0.11 

Homicide 1.31 54.15 5.00 49.16 
 

-0.49 -0.16 -0.33 
 

43.19 3.93 39.26 
 

1.88 0.53 1.35 
 

9.57 0.69 8.87 
STD/NTD 1.19 14.91 5.99 8.92 

 
0.18 0.02 0.16 

 
13.25 4.55 8.70 

 
0.14 0.24 -0.11 

 
1.34 1.18 0.17 

Traffic accidents 0.92 -7.87 -2.89 -4.98 
 

-2.05 -0.61 -1.44 
 

-4.77 -1.78 -2.99 
 

-1.55 -0.73 -0.82 
 

0.50 0.23 0.27 
Other infectious 0.55 0.70 0.24 0.46 

 
1.50 0.90 0.60 

 
-0.50 -0.36 -0.14 

 
0.00 -0.08 0.08 

 
-0.30 -0.21 -0.09 

Suicide 0.40 -21.55 -4.83 -16.72 
 

-0.90 0.35 -1.25 
 

-23.73 -5.21 -18.52 
 

7.55 0.99 6.57 
 

-4.47 -0.96 -3.52 
Total 100.00 100.00 62.59 37.41 

 
80.38 58.78 21.61 

 
8.14 1.14 7.00 

 
5.00 2.31 2.69 

 
6.48 0.37 6.11 

Source: 2010 vital statistics data. 

Note: N.E.C. = not elsewhere classified, STD/NTD = sexually transmitted diseases and needle transmitted diseases, F = female, M = male. Joint effects are the sum of an allocation-spread and 
allocation-timing interaction term. 
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Figure 2.1. Mean age at death and variability in age at death by race/ethnicity 

 

 
Source: 2010 U.S. National Vital Statistics System data. 
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Figure 2.2. Variability in age at death from other external causes 

 

 
Source: 2010 U.S. National Vital Statistics System data. 
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Figure 2.3. Variability in age at death from heart disease by sex and race 

 

 
Source: 20 U.S. National Vital Statistics System data. 
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Figure 2.4. Variability in age at death from homicide 

 

 
Source: 2010 U.S. National Vital Statistics System data. 
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The Long Plume of Childhood: Cigarette Smoking throughout the Life 

Course and Racial/Ethnic Mortality Differentials 

INTRODUCTION 

Exposure to cigarette smoke is one of the greatest dangers to individual health and 

longevity (Doll et al. 2004; Mokdad et al., 2004; Preston, Glei and Wilmoth 2010; Rogers 

et al., 2005). The pernicious effects of cigarette smoke exposure are greatest among the 

heaviest smokers and those who smoke for extended periods of time. Tobacco 

consumption or secondhand smoke exposure during childhood and adolescence inflicts 

indelible damage to the structure and functioning of the cardiovascular and respiratory 

systems. Given the highly addictive nature of the nicotine, initiation to smoking at an 

early age may set individuals on a life-long trajectory of continued cigarette use and 

reduced opportunity for a long and healthy life. 

 While the life course framework has been applied to numerous childhood 

conditions with far-reaching socioeconomic and health consequences, researchers 

generally regard cigarette use as an adult health behavior. Although adult smoking 

prevalence is lower today than among past birth cohorts (Preston and Wang 2006), 

cigarette use during childhood and adolescence endures (U.S. Department of Health and 

Human Services 2012b). For instance, a quarter of U.S. high school students report 

smoking in the past 30 days and 88% of adult daily smokers initiated before age 18. 

Childhood represents a sensitive period of the life course, during which exposure to 
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cigarette smoke permanently scars the structure and impairs the functioning of the body 

(Ben-Shlomo and Kuh 2002). 

 This chapter investigates how life-long cigarette use influences racial/ethnic/ 

nativity mortality differentials. A life course framework proposes that early-life cigarette 

smoke will increase the risk of death, net of adult smoking status and other covariates. 

Pooled survey data linked to death records permit examination of early-life health 

behavior and adult mortality for a nationally-representative sample of both sexes born 

over a 45 year span during sociohistorical periods with distinct attitudes, knowledge, and 

behaviors regarding cigarette use. 

 
Race/Ethnicity, Cigarette Smoking, and Mortality 

Studies utilizing both direct and indirect methods for over half a century 

demonstrate the pernicious impact of smoking on population health. Cigarette use is the 

primary cause of preventable death in the United States; about 18% of deaths occurring in 

2000 in the U.S. were attributable to tobacco use (Mokdad et al. 2004). The lower life 

expectancy of the U.S. population compared to populations of other industrialized nations 

may be partially due to the high prevalence of cigarette smoking among U.S. adults and 

adolescents throughout the 20th century (National Research Council 2011). Smoking 

increases mortality risk from a number of causes of death other than lung cancer and 

respiratory diseases, including cardiovascular and cerebrovascular diseases and cancer in 

sites other than the lungs (Doll et al., 2004; Hummer, Nam and Rogers 1998). 

 Differences in smoking behavior contribute to racial/ethnic/nativity disparities in 

health and mortality. Lower rates of smoking among U.S. minorities relative to non-
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Hispanic whites present a unique paradox. While some research has reasoned that the 

socioeconomic adversity and discrimination experienced by racial/ethnic minority 

populations would motivate them to smoke and engage in other health risk behaviors as 

short-term coping mechanisms at the expense of long-term health (Geronimus, Neidert 

and Bound 1993; Lawlor et al., 2003), Hispanics are less likely than non-Hispanic whites 

to smoke in adolescence (Centers for Disease Control and Prevention 2010). The low 

prevalence of cigarette use among Hispanics (particularly foreign-born Hispanics) likely 

contributes to their low mortality risk relative to non-Hispanic whites, particularly for 

smoking-attributable causes such as cardiovascular diseases, lung cancer, and respiratory 

diseases (Singh and Siahpush 2001; Winkleby and Cubbin 2004). Recently, Blue and 

Fenelon used three indirect estimation methods (Peto-Lopez method (1992), Preston-

Glei-Wilmoth method (2010), and a method of their own design) to show that smoking 

differentials explain roughly 75% of the difference in life expectancy at age 50 between 

Hispanics and non-Hispanic whites. However, their indirect method utilized data that do 

not include direct observation of individuals’ smoking initiation, duration, intensity, or 

cessation and contain biases due to selective out-migration (which they address) and 

ethnic misclassification. Additionally, in Chapter 1 of this dissertation, I showed that the 

risk of death from lung cancer and respiratory disease mortality is lower among both 

foreign-born and U.S.-born Hispanics relative to U.S.-born non-Hispanic whites. For 

example, compared to U.S.-born non-Hispanic white males ages 65-79, foreign-born 

Hispanic males ages 65-79 are 58% less likely to die from cancer of the lung, trachea, or 
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bronchus during mortality follow-up and 65% less likely to die from respiratory diseases 

during follow-up. 

Yet, with greater acculturation to U.S. behavioral norms, the smoking patterns 

among Hispanics converge toward those of non-Hispanic whites (Abraído-Lanza et al. 

2005). Therefore, Hispanics should be stratified by nativity when possible to observe the 

mortality advantage foreign-born Hispanics receive from lower tobacco use as well as the 

longevity consequences suffered by U.S.-born Hispanics as a result of increased cigarette 

prevalence with greater duration in the United States. 

While foreign-born Hispanics’ smoking prevalence remains lower than that of 

non-Hispanic whites at all ages, smoking prevalence of non-Hispanic blacks converges to 

that of non-Hispanic whites and a cross-over occurs in the twenties (Geronimus et al. 

1993; Pampel 2008). Although non-Hispanic blacks exhibit lower smoking prevalence 

relative to whites, they may experience greater morbidity, earlier onset of smoking-

attributable morbidity, greater severity of symptoms, and reduced survival (Haiman et al. 

2006; Williams and Sternthal 2010). For instance, Haiman and colleagues (2006) show 

that blacks have a greater incidence of lung cancer per 100,000 than whites, despite 

having lower overall cigarette use. 

Differences in smoking behavior also contribute to sex mortality differentials. 

Rogers and colleagues (2010) showed that about 22% of the female mortality advantage 

is due to higher prevalence of cigarette smoking among males. While females historically 

smoke at lower rates than males, female smoking rates have converged toward those of 

males among recent cohorts. While the risk of dying from trachea, bronchus, or lung 
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cancer or chronic obstructive pulmonary diseases decreased among men from 1985-2003 

by 7.7% and 5.0%, respectively, women experienced a 75% increase in dying from 

tranchea, bronchus, or lung cancer and a 93.8% increase in dying from COPD (Hummer 

et al. 2009). 

 Most demographic studies of racial/ethnic/nativity differences in cigarette 

smoking and mortality focus exclusively on adult smoking status without considering the 

age of smoking initiation and duration. However, life-long cigarette smoke exposure 

deserves attention given that smoking patterns are shaped by the key components of the 

life course, including historical shifts in attitudes and behaviors regarding tobacco use, 

the influence of both agency and structure on individuals’ decisions to smoke, and the 

linked lives of families and peer groups in childhood and adulthood (Elder 1998). 

 
The Life Course Framework: Early-life Circumstances and Adult Mortality 

Life course research emphasizes the enduring influence of childhood exposures 

on adult social, economic, cognitive, behavioral, and health outcomes. Epidemiologists 

and demographers apply this perspective to the aging process as it unfolds over time and 

the persistence (and potential widening) of health disparities at adult ages. Early-life 

exposure to cigarette smoke may leave a direct biological imprint on the structures and 

functions of organ systems (Preston, Hill and Drevenstedt 1998). Hayward and Gorman 

(2004) used the expression “long arm of childhood” to describe how childhood 

conditions can influence mortality risk decades after the initial exposure. 

 Most research on early-life circumstances as determinants of adult health focus on 

variables other than health behavior, including nutrition, infectious disease, family 
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disruption, household socioeconomic status (parental education, father’s occupation, 

home ownership, and  moving for financial reasons), and rural/urban residence (Ben-

Shlomo and Kuh 2002; Elo and Preston 1992). One exception is Ferraro and Kelley-

Moore’s (2003) study of life-long obesity and exercise and their impact of lower- and 

upper-body disability in later-life. Additionally, the framework developed by Crimmins 

and Finch (2006) includes “noninfectious inflammogens” as an additional external factor 

that operates through inflammation and organ damage to impact morbidity and mortality. 

However, their analyses examine data recorded prior to the 20th century—before cigarette 

smoking became prevalent—and therefore focus on sources of inflammation other than 

smoking. 

 Throughout the twentieth century, risk of nutritional deprivation and infectious 

disease burden in early-life diminished in developed countries as living conditions 

improved. Greater caloric availability ensures that most mothers and infants receive 

adequate nutrition during critical periods of growth and development (Fogel 2004). 

Additionally, childhood infectious illnesses have become less common in recent cohorts. 

As caloric deficiency and infectious diseases became less common, other early life 

circumstances (i.e., cigarette smoke exposure, obesity, autoimmune conditions, and 

family disruption) rose in prominence as determinants of later-life health (Ferraro and 

Kelley-Moore 2003; Okada et al. 2010; Schwartz et al., 1995). This occurrence fits with 

fundamental cause theory’s assertion that mechanisms of disease are replaced by new 

mechanisms that maintain health inequalities based on distal social causes, such as 

race/ethnicity and social class (Link and Phelan 1995). 
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 Previous studies that examined the relationship between early-life smoking and 

adult health are generally limited by cross-sectional data, non-representative samples, 

respondents born within a specific time period or geographic location, small numbers of 

health events, or health outcomes other than mortality. For instance, McCarron and 

colleagues (2001), using a sample of males students at Glasgow University in Scotland 

between 1948 and 1968, found that smoking in early adulthood was statistically 

associated with all-cause mortality and death from cardiovascular disease, coronary heart 

disease, and cancers related to smoking but not associated with death due to stroke, 

cancers unrelated to smoking, respiratory disease, and residual causes. The small number 

of stroke deaths (d = 66) and deaths from respiratory diseases (d = 46) likely limited the 

statistical power of their analysis, given that other studies have shown an association 

between cigarette use and respiratory disease mortality. Additionally, the data lacked any 

adult variables other than vital status. Hegmann and colleagues (1993) found that men 

who started smoking before age 19 and women who started smoking before age 25 were 

more likely to be diagnosed with lung cancer than men and women who began smoking 

later or never initiated smoking, using a case-control design of Utah residents. And while 

numerous studies utilizing the National Longitudinal Study of Adolescent health (Add 

Health), the Tobacco Use Supplements to the Current Population Survey (TUS-CPS), and 

other data sources demonstrate racial/ethnic/nativity and sex differences in child and 

adolescent smoking, these sources do not allow study of the effect of early smoking on 

adult health outcomes permitted by data with retrospective self-reports of age at smoking 

initiation and prospective mortality follow-up. 
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The objective of this study is to address the limitations of previous research on the 

contribution of childhood and adult cigarette smoking to racial/ethnic/nativity inequalities 

in adult survival. To do so, I utilize current and nationally-representative pooled survey 

data linked to death records that permit examination of early-life cigarette smoking, adult 

smoking, and adult mortality risk for females and males born over a 45 year span during 

sociohistorical periods with distinct attitudes, knowledge, and behaviors regarding youth 

and adult cigarette smoking. This approach will better inform the research and public 

health communities of the contribution of long-term smoking to racial/ethnic inequalities 

in adult survival. 

 
METHODS 

Data and Sample 

The 1997-2006 National Health Interview Survey Linked Mortality Files (NHIS-

LMF), available through the Integrated Health Interview Series (Minnesota Population 

Center 2011), is comprised of National Health Interview Survey (NHIS) data from 1986-

2004 linked to National Death Index (NDI) death records through 2006. The current 

study uses Sample Adult File data (one randomly-selected adult from each NHIS 

household) for years 1997 through 2004, given that these respondents are asked detailed 

questions regarding past and current cigarette smoking. Prior NHIS years included 

supplements on cancer risk or health behavior and disease prevention with questions on 

smoking, but the 1997-2004 data offer the first opportunity to pool multiple consecutive 

years with identical measures of adult smoking status, smoking intensity, age at smoking 

initiation, and time since cessation as well as other socio-demographic and behavioral 
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variables associated with both tobacco use and mortality risk. Mortality follow-up is 

performed through probabilistic matching of surveys to death records maintained by the 

NDI based on items generally reported in both sources. Respondents deemed ineligible 

for linkage due to missing information on surveys or death records are excluded from 

analyses. While the linkage of NHIS surveys to NDI death records is generally of high 

quality, matches among Hispanics and the foreign-born are less certain than matches 

among non-Hispanic whites and U.S.-born adults (Lariscy 2011). 

 
Variables and Measurement 

Age at smoking initiation is measured by the question: “How old were you when 

you first started to smoke fairly regularly?” As with other childhood conditions (Haas 

2007), adults are able to accurately recall their age of smoking initiation with limited risk 

of bias (Huerta et al., 2005; Johnson and Mott 2001; Kenkel, Lillard and Mathios 2003). 

In the first set of analyses depicting the mean age of smoking initiation by birth cohort, 

race/ethnicity/nativity, and sex, age at smoking initiation is kept in its continuous form. In 

the mortality risk hazard models that follow, age at smoking initiation is dichotomized as 

age 16 or younger versus after age 16. Adult smoking status is coded as never smoker, 

former smoker, current light smoker (fewer than 20 cigarettes per day), and heavy 

smoker (20 or more cigarettes per day). 

I adjust for or stratify by several socio-demographic characteristics associated 

with adult smoking status and mortality risk in both sets of analyses. I measure 

race/ethnicity/nativity as foreign-born Hispanic, U.S.-born Hispanic, U.S-born non-

Hispanic black (hereafter Black), and U.S.-born non-Hispanic white (hereafter White). I 
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stratify Hispanics by nativity (foreign-born or U.S.-born) since smoking is less prevalent 

among the foreign-born than the U.S.-born (Blue and Fenelon 2011; Lopez-Gonzalez et 

al. 2005). I limit the sample to adults ages 25-74 years with complete information on 

smoking and socio-demographic covariates. Given that the prevalence of cigarette 

smoking rose and fell on a cohort basis throughout the twentieth century (Preston and 

Wang 2006), I examine differences in the age at smoking initiation and the proportion of 

never, former, current light, and current heavy smokers for three separate birth cohorts: 

those born 1930-1944, 1945-1959, or 1960-1974. These three birth cohorts are similar to 

those defined by Carlson (2008) as the Lucky Few (born 1929-1945), Baby Boomers 

(born 1946-1964), and Generation X (born 1965-1982) as having distinct experiences 

regarding educational attainment, occupational opportunity, and military service. While 

the 1997-2004 NHIS Adult Sample files contain information on adults born 1912-1986, I 

exclude respondents born before 1930 given that mortality selection among the oldest 

smokers would likely underestimate the prevalence of ever smoking and overestimate the 

mean age at smoking initiation among ever smokers. Christopoulou et al. (2011) showed 

that in the United States, mortality selection begins to bias population smoking 

prevalence estimates beyond age 80 for males. The lower age limit of 25 years ensures 

that respondents completed the life course stages when smoking initiation is most 

common and education is generally concluded. A cohort perspective is particularly 

important when discussing U.S. smoking prevalence given that these three 15 year birth 

cohorts experienced sociohistorical periods with distinct attitudes, knowledge, and 

behaviors regarding cigarette use. For instance, men born early in the 20th century 
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exhibited the highest prevalence of cigarette smoking and likely had engrained habits 

when the dangers of smoking became apparent. Likewise, members of the 1945-1959 

birth cohort were children or adolescents when the Surgeon General issued the first report 

warning of the health risks attributed to smoking in 1964. The 1960-1974 cohort have 

lived through a time period characterized by anti-smoking campaigns and tobacco 

marketing restrictions. 

 I adjust for adult social statuses associated with smoking behavior and mortality 

risk in hazard models to determine whether early-life cigarette use directly affects 

mortality risk (imprint) or operates indirectly through adult characteristics (pathway). 

Individuals with greater levels of educational attainment are better prepared to gather 

information and make decisions on the range of available health behavior options and 

navigate social institutions to secure the resources that will increase their health and well-

being (Hummer and Lariscy 2011; Lynch, Kaplan and Salonen 1997; Mirowsky and Ross 

2003; Pampel, Krueger and Denney 2010). Additionally, Wadsworth (1997) identified 

education as a primary pathway linking early-life adversity to later-life respiratory health. 

Thus, I adjust for educational attainment in mortality analyses to observe whether 

education (as a proxy for adulthood socioeconomic achievement) mediates the 

association between life-long smoking patterns and mortality. Educational attainment is 

coded as less than a high school diploma, high school diploma (reference group), and at 

least some college education. Marriage is associated with both better health behaviors 

and reduced mortality risk (Lillard and Waite 1995; Smith and Zick 1994; Zhang and 
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Hayward 2006). Thus, I adjust for marital status as widowed, divorced/separated, never 

married, and married (reference group). 

 I adjust for two adult health behaviors other than smoking status: alcohol use and 

body weight. Evidence suggests that the association between alcohol use and adult 

mortality risk is U-shaped; individuals who drink excessively or refrain from alcohol are 

at a greater risk of death during follow-up than are individuals who consume alcohol 

moderately (Fuller 2011; Himes 2011). Therefore, I include four alcohol consumption 

groups in analyses: never, former, moderate (reference group), and heavy drinkers. While 

body weight is not a health behavior per se, it is correlated with diet and physical activity. 

I measure body weight as body mass index (BMI), calculated as weight in kilograms 

divided by height in meters squared. I code BMI into four groups: underweight (BMI < 

18.5), healthy weight (18.5 ≤ BMI < 25), overweight (25 ≤ BMI < 30), and obese (BMI ≥ 

30). Adjustment for body weight is particularly important in analyses of smoking status 

and adult mortality risk since smoking suppresses the effect of high BMI on death from 

circulatory diseases and cancers (Krueger et al., 2004b). 

 
Analytic Approach 

Analyses are performed in two stages. First, I calculate sex- and cohort-specific 

racial/ethnic/nativity differences in mean age at smoking initiation and percentage 

distribution of adults aged 25-74 in each smoking status group. Second, Cox proportional 

hazard regression models estimate the relative risk of mortality for adults 45-74 years old. 

Adults ages 25-44 are excluded from the mortality analyses since smoking-attributable 

morbidity and mortality generally develops in middle adulthood, several decades after 
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smoking initiation. Progressive adjustment of models will reveal the degree to which 

differences in smoking history influence racial/ethnic/nativity mortality disparities. I use 

an internal moderator approach to interact adult smoking status with age at smoking 

initiation (Mirowsky 1999). This approach allows examination of the magnitude and 

significance of early initiation to smoking for each adult smoking status except never 

smokers (who have no value for age at smoking initiation). The analytic sample consists 

of 154,963 respondents, 5,960 of whom died during follow-up. SAS survey commands 

produce point estimates and standard errors that account for the eligibility criteria and 

survey design of the NHIS-LMF. 

 
RESULTS 

Table 3.1 shows the mean or percentage distribution of all independent variables 

separately for each racial/ethnic/nativity group. Greater proportions of foreign-born 

Hispanics and U.S-born Hispanics are never smokers relative to non-Hispanic whites. 

The mean age at smoking initiation is higher each minority group compared to non-

Hispanic whites. Table 3.1 also demonstrates that Hispanics have lower levels of 

educational attainment relative to non-Hispanic whites. For instance only 26.4% of 

foreign-born Hispanics have attained some college education whereas 59.2% of whites 

have attained this level of schooling. 

 Figure 3.1 presents mean ages of smoking initiation by race/ethnicity/nativity 

among three birth cohorts. Because sex differences in smoking trends are so distinct, 

results are shown separately for females (Panel 3.1a) and males (Panel 3.1b). For both 

sexes, Whites generally begin smoking at the youngest ages. Among the most recent 
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cohort, mean age at smoking initiation among Black smokers is the highest for males and 

females. For both males and females, foreign-born and U.S.-born Hispanics do not differ 

greatly from each other. Both groups’ mean ages of smoking initiation are somewhat 

greater than that of Whites, particularly for females. Females generally initiate cigarette 

use at older ages than do their male peers, although the mean age for females converges 

toward the male mean across cohorts. The absolute decreases in age at smoking initiation 

among females could be misleading given that respondents in the younger cohorts may 

still initiate smoking at a later age. For instance, a respondent born in 1974 and 

interviewed in 1999 would only be 25 years old. However, this risk of underestimating 

mean age of smoking initiation is low, as 95% of ever smokers begin at age 26 or 

younger. Additionally, selective mortality of smokers in the oldest birth cohort (1930-

1944) potentially biases mean age of smoking initiation upward in the incidence analysis 

and smoking prevalence downward in the prevalence analysis below. 

 Since the mean age at smoking initiation only provides information on the early-

life health behavior of a portion of the sample (ever smokers), prevalence estimates are 

needed to show what proportion of adults begin smoking. Table 3.2 gives the percentage 

distribution of adults reporting that they are current heavy, current light, former, and 

never smokers, separately by sex, race/ethnicity/nativity, and birth cohort. Among both 

males and females, foreign-born Hispanics have the highest percentage of never smokers 

for each birth cohort except among males in the most recent birth cohort (born 1960-

1974), for whom U.S.-born Hispanics and Blacks do not significantly differ from foreign-

born Hispanics. For each birth cohort and racial/ethnic/nativity group, smoking 
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prevalence is higher among males than among females, although the sex gap appears to 

converge in the younger cohorts. Of particular interest is the sex gap among Whites born 

1960-1974; their percentages of never-smokers are only one percentage point apart, 

compared to a 21 percentage point gap in the 1930-1944 birth cohort. Taken together, the 

incidence and prevalence analyses indicate that Hispanics and Blacks are advantaged 

relative to Whites both in terms of starting later and being less likely to smoke. 

 Table 3.3 presents hazard ratios of mortality for both childhood and adulthood 

smoking behavior. Model 1 compares mortality risk of six combinations of age at 

smoking initiation (early [≤16] versus late [>16]) and adult smoking status (current heavy 

smoker, current light smoker, and former smoker) relative to never smokers. Smoking 

status x early initiation interaction terms allow examination of the magnitude and 

significance of the effect of age at initiation beyond the effect of adult smoking status. To 

interpret the hazard ratios for smoking history, the hazard ratio for the non-interaction 

smoking status represents the mortality risk for smokers of that status who initiated age 

17 or older relative to never smokers while the hazard ratio for smokers of that smoking 

status who initiate early (the interaction term) represents the additional risk of mortality 

introduced by early smoking initiation. For current heavy and current light smokers, the 

relative risk for early initiators is higher than that of late initiators, as demonstrated by 

significant interaction terms. The former smoker x early initiation interaction term is 

never significant, possibly due to the heterogeneity of the former smoker group. A graded 

dose-response relationship between cigarette use and mortality risk is apparent; compared 

to never smokers, mortality risk increases with higher cigarette consumption and earlier 
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age of initiation, net of sex, age, and birth cohort. For instance, the greatest mortality risk 

is among current smokers who began smoking at age 16 or earlier and smoke 20 or more 

cigarettes per day on average; they are more than three times more likely to die during 

follow-up than never smokers. Interestingly, the hazard ratio for current light smokers 

who initiated early is greater than that of heavy smokers who initiated later; supplemental 

analyses indicate this difference is significant (not shown, available from author). Former 

smokers, both early and late initiators, have a greater mortality risk than never smokers. 

This finding indicates that the body does not forget exposure to cigarette smoke earlier in 

life. Smoking cessation may reduce mortality risk but it is not a “risk-factor elimination” 

that reverses the scarring sustained from earlier exposure (Ferraro and Kelley-Moore 

2003). Also, some former smokers may quit smoking only after being diagnosed with a 

smoking-attributable ailment (Hummer et al. 1998; Leffondré et al., 2002). 

 Model 2 shows baseline racial/ethnic/nativity differences in mortality risk prior to 

inclusion of smoking history. Compared to Whites, the mortality risk during follow-up is 

15% lower for foreign-born Hispanics, 19% higher for U.S.-born Hispanics, and 90% 

greater for Blacks. Model 3 considers the influence of smoking history and 

race/ethnicity/nativity on mortality risk together. When Hispanics’ low smoking 

prevalence and later age at smoking initiation are controlled for, mortality risk relative to 

Whites increases for both nativity groups; the hazard ratio of foreign-born Hispanics 

becomes not statistically different from whites and U.S.-born Hispanics are now 25% 

more likely to die during follow-up relative to Whites. This indicates that the low 

smoking prevalence and later age at initiation of Hispanics reduce their mortality risk. 
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Adjustment for adult educational attainment, marital status, and adult health behavior in 

Model 4 reduces the relative risk of each childhood/adulthood smoking status group, but 

all smoking history hazard ratios that were previously significant remain highly 

significant. The hazard ratios among both Hispanic groups are reduced when educational 

attainment, marital status, and other health behaviors are held constant, given that 

educational attainment is substantially lower among Hispanics relative to Whites.  

Foreign-born Hispanics are 20% less likely to die during follow-up than Whites and the 

mortality risk of U.S.-born Hispanics is not statistically different from that of Whites in 

the context of Model 4. 

 Models 5 and 6 report hazard ratios of all-cause mortality among adults who have 

never smoked. As reported in Table 3.2, a greater proportion of Hispanics and Blacks 

than Whites are in the “never smoker” category. Thus, Models 5 and 6 include a 

selectively healthy group of Whites relative to Hispanics and Blacks. Comparison of 

Model 5 to Model 3.2 provides additional evidence that the mortality risk of Hispanics 

and non-Hispanic blacks relative to non-Hispanic whites benefits from their lower levels 

of smoking throughout the life course. For never smokers ages 45-74 years, foreign-born 

Hispanics, U.S.-born Hispanics, and Blacks have a greater risk of dying during follow-up 

compared to Whites, net of sex, age, and birth cohort. With adjustment for educational 

attainment, marital status, and other adult health behaviors, the mortality risk for foreign-

born Hispanic never-smokers reduces and is not statistically different from than that of 

Whites. Adjustment for adult conditions reduces the relative risk for black never smokers, 
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but they are 62% more likely to die during follow-up than non-Hispanic white never 

smokers. 

 
DISCUSSION 

Exposure to cigarette smoke is one of the greatest dangers to individual health and 

longevity. Tobacco consumption or secondhand smoke exposure during childhood 

inflicts indelible damage on the structure and functioning of organ systems. This chapter 

investigates how cigarette smoke exposure in early-life affects mortality risk in later-life 

and how smoking throughout the life course influences racial/ethnic/nativity differences 

in adult mortality. Results indicate that a young age of smoking initiation increases 

mortality risk net of adult socioeconomic and marital status and other health behaviors. 

Simultaneous examination of childhood and adulthood cigarette use also reveals how 

smoking behaviors influence mortality differences based on other social and demographic 

factors. Even with controls for life-long smoking behavior, educational attainment, 

marital status, and adult health behaviors, foreign-born Hispanics continue to experience 

a mortality advantage relative to Whites. 

 Although the NHIS-LMF provides a unique opportunity to examine the effect of 

early age at smoking onset on adult mortality risk with detailed smoking information and 

measures for a number of covariates, the current study has two substantial limitations: 

incomplete smoking biography and no information on other childhood conditions. 

Accurate measurement of smoking patterns is difficult given that a person may quit and 

restart smoking or their smoking frequency can vary over time. A life history calendar 

approach (Axinn, Pearce and Ghimire 1999) would likely improve measurement of 
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transitions into and out of smoking statuses throughout the life course, but is currently not 

available for any population-level data sources with mortality follow-up. For example, 

inclusion of smoking duration into a model containing smoking status, age at initiation, 

and smoking intensity improves model fit in predicting lung cancer diagnosis (Leffondré 

et al. 2002). NHIS data also lack measurement of second-hand smoke exposure. Mother’s 

tobacco use or her exposure to her husband’s or partner’s smoke during pregnancy for the 

cohorts represented in this data are likely non-trivial; in the National Longitudinal Survey 

of Youth 1979 (NLSY79) Children and Young Adults study, roughly one third of all 

mothers smoked during pregnancy (Case and Paxson 2010). Rates of maternal smoking 

may exceed this amount among earlier birth cohorts, when the dangers of smoke 

exposure were poorly understood. Since 1998, the Health and Retirement Survey (HRS) 

includes a measure of parental smoking in addition to age at smoking initiation and adult 

smoking status. Thus, HRS will allow examination of smoke exposure during the earliest 

stage of the life course. 

The linked lives principle of the life course theoretical framework emphasizes the 

importance of the family and household context on health behavior (Elder 1998). That is, 

initiating smoking at an early age may indicate intergenerational transmission of health 

risk behavior. For instance, low childhood socioeconomic status may lead to a greater 

likelihood of smoking in adulthood (Hayward and Gorman 2004; van de Mheen et al. 

1998), parents expose children to prenatal and postnatal passive (second hand) smoke 

exposure (Case, Fertig and Paxson 2005), and children of parents who smoke may adopt 

their parents’ behavior (Gilman et al. 2009; Wickrama et al. 1999). In this way, smoking 
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acts as an intergenerational mechanism by which children inherit health disadvantages 

from their parents. 

 The NHIS was not specifically designed to test the influence of childhood 

conditions on adult health. The 1997-2004 NHIS respondents did not report information 

regarding any other childhood conditions except age at smoking initiation. Information 

on parental education, father’s occupation, childhood exposure to infectious disease, farm 

residence, nutrition, or other childhood health behaviors would allow researchers to 

determine whether early-life cigarette use has a unique effect on adult mortality that is 

distinct from the more traditionally studied early-life conditions. However, measurement 

of age at smoking initiation as an item of a nationally-representative survey assessing 

population smoking patterns provides the unique opportunity to examine the effect of 

early-life health behavior on an adult health outcome. 

This study reinforces the importance of state- and national-level policies aimed at 

delaying or eliminating cigarette smoking among children, adolescents, and young adults. 

Structural barriers to cigarette use, including clean air laws, excise taxes on cigarette 

packs, counter marketing, marketing and vending machine restrictions, state- and 

national-level tobacco control agencies, and smoking cessation assistance (i.e., gums, 

lozenges, helplines, and support groups), limit availability of tobacco products to 

adolescents and young adults and inhibit genetic tendencies toward smoking behavior 

(Boardman 2009). The convergence of female smoking patterns toward those of males 

across birth cohorts shown in the incidence and prevalence analyses highlight an 

emerging challenge for public health policymakers. Increasing prevalence and earlier 
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initiation among females may reflect increases in social stress experienced by females 

entering the labor force and balancing work-family obligations (Waldron 1993). 

This study indicates a number of potential follow-up studies that would further 

elucidate the association between life-long cigarette use and adult health. The conceptual 

frameworks guiding both life course and health behavior research stress examination of 

mortality risk by cause. Prior studies suggest that individuals who experience adverse 

childhood circumstances may be particularly vulnerable to respiratory diseases, causes of 

death with etiologies linked to cigarette use (Blackwell, Hayward and Crimmins 2001; 

Elo and Preston 1992). Also, international comparisons with nations characterized by 

greater smoking burdens among men (Russian Federation, Indonesia, China, and Japan) 

may explain to what extent life-long cigarette use determines observed sex difference in 

life expectancy (World Health Organization 2009). Reduction in smoking prevalence 

across U.S. birth cohorts will likely improve the U.S. life expectancy relative to other 

developed countries. 
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Table 3.1. Distributions of characteristics by race/ethnicity/nativity 

   

Characteristics 
Foreign-born 

Hispanic 
U.S.-born 
Hispanic 

Non-Hispanic 
black 

Non-Hispanic 
white 

Adult smoking status 
        Current heavy smokers 2.8 5.6 7.4 14.1 

     Current light smokers 13.1 17.4 20.4 11.4 
     Former smoker 14.9 18.5 16.3 26.0 
     Never smoker 69.2 58.5 55.9 48.6 
Age at smoking initiation, mean (SD)a 17.9 (4.4) 18.3 (4.3) 18.8 (4.6) 17.5 (4.7) 
Sex 

         Female 49.0 51.5 55.4 50.3 
     Male 51.1 48.5 44.6 49.7 
Age, mean (SD) 42.4 (9.2) 42.4 (9.1) 44.2 (10.4) 46.1 (12.6) 
Birth cohort 

         1930-1944 14.5 15.5 18.5 23.1 
     1945-1959 32.9 33.0 37.7 39.5 
     1960-1974 52.6 51.5 43.8 37.5 
Educational attainment 

         Less than high school diploma 53.2 23.8 21.0 10.0 
     High school diploma 20.4 31.0 32.9 30.8 
     At least some college 26.4 45.2 46.2 59.2 
Marital status 

         Never married 12.9 17.5 27.5 11.3 
     Divorced/separated 12.9 18.3 23.3 14.6 
     Widowed 2.0 30.2 5.5 3.3 
     Married 71.6 61.2 43.8 70.7 
Alcohol use 

         Heavy drinker 2.4 5.0 4.4 5.5 
     Moderate drinker 47.8 61.2 48.2 64.5 
     Former drinker 12.0 14.6 19.3 15.8 
     Never drinker 37.8 19.2 28.1 14.2 
BMI 

         Underweight 0.8 0.8 1.0 1.6 
     Normal weight 32.3 28.5 26.4 38.2 
     Overweight 43.8 37.5 36.7 36.7 
     Obese 23.1 33.2 35.9 23.6 

     N (unweighted) 16,727 10,636 21,060 105,559 
Source: 1997-2006 National Health Interview Survey Linked Mortality Files. 
a Values available for ever-smokers only. 
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Table 3.2. Percentage distribution and 95% confidence intervals of adult smoking status by sex, 
birth cohort, and race/ethnicity/nativity 

 
Females 

 
Males 

  1930-1944 1945-1959 1960-1974 
 

1930-1944 1945-1959 1960-1974 
Foreign-born Hispanic (N) 1,512 2,959 4,787 

 
1,086 2,343 4,040 

     Current heavy smoker (%) 1.8 2.2 0.7 
 

5.5 5.8 2.8 

 
(1.2, 2.7) (1.7, 3.0) (0.5, 1.1) 

 
(4.3, 6.9) (4.7, 7.2) (2.3, 3.4) 

     Current light smoker (%) 6.3 9.2 7.7 
 

13.1 17.5 19.6 

 
(5.1, 7.9) (8.0, 10.5) (6.9, 8.6) 

 
(10.9, 15.8) (15.6, 19.5) (18.3, 21.0) 

     Former smoker (%) 14.9 11.5 6.3 
 

33.8 23.8 14.6 

 
(13.0, 17.1) (10.2, 12.9) (5.5, 7.2) 

 
(30.9, 36.9) (21.9, 26.0) (13.3, 16.0) 

     Never smoker (%) 77.0 77.1 85.3 
 

47.6 52.9 63.0 

 
(74.7, 77.0) (75.1, 79.0) (84.0, 86.5) 

 
(44.0, 51.3) (50.4, 55.3) (61.1, 64.8) 

U.S-born Hispanic (N) 1,021 1,912 3,178 
 

762 1,498 2,265 
     Current heavy smoker (%) 4.8 4.5 3.4 

 
6.0 9.2 6.4 

 
(3.2, 7.2) (3.5, 5.8) (2.8, 4.3) 

 
(4.1, 8.7) (7.8, 10.9) (5.3, 7.7) 

     Current light smoker (%) 10.3 15.9 16.4 
 

15.2 19.1 21.3 

 
(8.2, 12.8) (14.1, 17.9) (14.9, 18.0) 

 
(12.4, 18.5) (16.8, 21.5) (19.5, 23.3) 

     Former smoker (%) 21.5 17.7 11.6 
 

46.1 25.5 13.2 

 
(18.4, 24.9) (15.7, 19.8) (10.2, 13.2) 

 
(42.0, 50.3) (22.9, 28.2) (11.7, 14.8) 

     Never smoker (%) 63.4 61.9 68.6 
 

32.7 46.3 59.1 

 
(59.4, 67.3) (59.2, 64.5) (66.4, 70.7) 

 
(28.8, 36.9) (43.4, 49.2) (56.8, 61.4) 

Non-Hispanic black (N) 2,737 4,656 5,546 
 

1,793 3,117 3,211 
     Current heavy smoker (%) 4.7 6.6 4.5 

 
11.0 12.3 7.4 

 
(3.9, 5.7) (5.9, 7.4) (3.9, 5.2) 

 
(9.5, 12.8) (11.0, 13.6) (6.6, 8.4) 

     Current light smoker (%) 14.5 22.6 18.3 
 

18.3 24.4 21.5 

 
(12.9, 16.2) (20.9, 24.3) (17.0, 19.8) 

 
(16.4, 20.3) (22.8, 26.0) (20.0, 23.1) 

     Former smoker (%) 24.8 15.6 7.2 
 

40.1 23.0 8.4 

 
(23.0, 26.7) (14.4, 16.9) (6.4, 8.1) 

 
(37.5, 42.8) (21.3, 24.8) (7.3, 9.6) 

     Never smoker (%) 56.1 55.2 70.0 
 

30.6 40.4 62.7 

 
(53.6, 58.5) (53.2, 57.2) (68.2, 71.7) 

 
(28.1, 33.2) (38.1, 42.7) (60.8, 64.6) 

Non-Hispanic white (N) 14,428 21,169 20,633 
 

11,831 19,084 18,414 
     Current heavy smoker (%) 9.1 12.9 12.1 

 
12.2 18.7 16.7 

 
(8.6, 9.7) (12.4, 13.4) (11.5, 12.7) 

 
(11.6, 12.9) (18.0, 19.3) (16.0, 17.4) 

     Current light smoker (%) 9.2 11.5 16.0 
 

6.8 9.2 12.9 

 
(8.7, 9.8) (11.0, 12.0) (15.4, 16.6) 

 
(6.2, 7.3) (8.8, 9.7) (12.4, 13.5) 

     Former smoker (%) 30.9 23.8 16.5 
 

51.0 30.2 15.4 

 
(30.1, 31.7) ( 23.1, 24.5) (15.9, 17.1) 

 
(49.9, 52.0) (29.4, 30.9) (14.8, 16.0) 

     Never smoker (%) 50.8 51.8 55.5 
 

30.1 42.0 55.0 
  (49.8, 51.7) (51.0, 52.6) (54.6, 56.3) 

 
(29.2, 31.0) (41.1, 42.9) (54.2, 55.9) 

Source: 1997-2006 National Health Interview Survey Linked Mortality Files. 
Note: N's are unweighted. Percentages and 95% confidence intervals are weighted. 
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  Table 3.3. Hazard ratios from Cox proportional hazard regression of mortality risk on smoking history and 
race/ethnicity/nativity, adults 45-74 years 

 
Total sample 

 
Never smokers 

  Model 1 Model 2 Model 3 Model 4  Model 5 Model 6 
Smoking history (ref=Never smokers) 

            Current heavy smokers 2.63*** 
 

2.68*** 2.32*** 
        Current heavy smokers * early initiation 1.35*** 

 
1.36*** 1.26** 

        Current light smokers 2.21*** 
 

2.07*** 1.98*** 
        Current light smokers * early initiation 1.39*** 

 
1.41*** 1.25** 

        Former smokers 1.39*** 
 

1.41*** 1.48*** 
        Former smokers * early initiation 1.09* 

 
1.10* 1.00 

   Race/ethnicity/nativity (ref=Non-Hispanic white) 
            Foreign-born Hispanic 
 

0.85** 0.96 0.80** 
 

1.21* 0.97 
     U.S.-born Hispanic 

 
1.19* 1.25** 1.11 

 
1.74** 1.47** 

     Non-Hispanic black 
 

1.90*** 1.89*** 1.48*** 
 

2.15*** 1.62*** 
Male (ref=Female) 1.45*** 1.64*** 1.45*** 1.70*** 

 
1.52*** 1.73*** 

Age 1.10*** 1.09*** 1.10*** 1.09*** 
 

1.10*** 1.09*** 
Born 1930-1944 (ref=Born 1945-1959) 0.95 0.99 0.94 0.95 

 
0.87 0.89 

Educational attainment (ref=High school diploma) 
            Less than high school diploma 
   

1.23*** 
  

1.16* 
     At least some college 

   
0.84*** 

  
0.79** 

Marital status (ref=married) 
            Never married 
   

1.72*** 
  

1.71*** 
     Divorced/separated 

   
1.44*** 

  
1.34*** 

     Widowed 
   

1.42*** 
  

1.28** 
Alcohol use (ref=Never drinker) 

            Heavy drinker 
   

1.48*** 
  

1.52** 
     Former drinker 

   
1.72*** 

  
1.82*** 

     Never drinker 
   

151*** 
  

1.45*** 
BMI (ref=Normal weight) 

            Obese 
   

1.01 
  

1.36*** 
     Overweight 

   
0.82*** 

  
0.91 

     Underweight 
   

2.29*** 
  

2.20** 

        -2*Log-likelihood 91,348.5 91,907.7 91,145.2 90,436.6 
 

23,753.3 23,548.9 
Source: 1997-2006 National Health Interview Survey Linked Mortality Files. 

   Note: *** p < .001; ** p < .05; * p < .10 
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Figure 3.1. Mean age at smoking initiation by race/ethnicity/nativity and birth cohort

 
Panel 3.1a. Females 

 

 
Panel 3.1b. Males 

 
 

Source: 1997-2006 National Health Interview Survey Linked Mortality Files. 
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Conclusion 

 Although life expectancy in the United States is higher than at any time in the 

past, substantial racial and ethnic inequalities in adult survival remain. Hispanics have the 

highest life expectancy at birth in the United States, non-Hispanic blacks have the lowest, 

and non-Hispanic whites exhibit life expectancy between the two minority groups 

(Murphy et al. 2013). Additionally, little progress has been made in reducing the black-

white mortality gap over the past few decades (Hummer and Chinn 2011; Williams and 

Sternthal 2010). Documentation and explanation of racial and ethnic inequalities in 

mortality are essential given that the United States population is expected to become 

increasingly diverse throughout the 21st century. Thus, this dissertation sought to 

document and explain racial and ethnic inequalities in adult survival through three 

empirical studies. 

In this Conclusion chapter, I first summarize the findings of each of the three 

empirical chapters. Second, I integrate the findings to describe how the overall results of 

this dissertation fill several important gaps in the current literature on health disparities 

by race and ethnicity. Third, I highlight limitations in this dissertation that could not be 

addressed with my data sources. Finally, I recommend several future directions for 

research on racial/ethnic inequalities in adult health and note several policy implications 

to be drawn from my research. 

 Chapter 1 assessed whether or not the Hispanic paradox—the similarity in death 

rates between Hispanics and non-Hispanic whites despite the overall low socioeconomic 
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status of the Hispanic population—is characteristic of all adult Hispanics, or just some 

age, gender, and/or nativity subgroups of Hispanics. I calculated age/sex- and cause-

specific adult mortality rate and rate ratio estimates, as well as life expectancy figures, for 

foreign-born Hispanics, U.S.-born Hispanics, non-Hispanic blacks, and non-Hispanic 

whites using the 1989-2006 National Health Interview Survey Linked Mortality Files. I 

further examined how these differentials change when I control for important behavioral 

and socioeconomic covariates. My results affirm that Hispanic mortality rate and life 

expectancy estimates are favorable relative to blacks and whites, particularly for foreign-

born Hispanics and from smoking-related causes. A lower level of smoking among both 

foreign- and U.S.-born Hispanics is a major contributor to their relatively low mortality. 

However, if not for Hispanics’ socioeconomic disadvantage, their mortality levels would 

potentially be even more favorable. 

In Chapter 2, I used 2010 U.S. National Vital Statistics System data to examine 

the magnitude of racial/ethnic differences in variability in average length of life. I 

decomposed differences in variance in the age at death distribution of Hispanics and non-

Hispanic blacks relative to non-Hispanic whites using the variance decomposition 

technique developed by Nau and Firebaugh (2012). This approach decomposes 

racial/ethnic differences in lifespan variability into: a) the contribution of racial/ethnic 

differences in cause-specific variability of age at death (spread effect), b) the differences 

in the  number of life table deaths attributable to each cause (allocation effect), and c) 

cause-specific differences in mean age of death (timing effect). In addition to their higher 

life expectancy, Hispanics exhibit less variability relative to non-Hispanic whites. Non-
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Hispanic blacks, on the other hand, have greater variability and lower life expectancy 

than the other two racial/ethnic groups. The lower variability among Hispanics relative to 

whites is largely attributable to allocation effects in cancer, suicide, and other external 

cause mortality, whereas the greater variability among blacks relative to whites is mainly 

due to spread effects in mortality from heart disease and the residual cause grouping. 

Chapter 3 investigated the effects of childhood and adulthood smoking on 

racial/ethnic/nativity differentials in adult mortality using the 1997-2006 National Health 

Interview Survey sample adult files linked to National Death Index death records. 

Individuals are exposed to the harmful substances in cigarette smoke throughout the life 

course. Yet, studies of health consequences of smoking generally measure only adult 

smoking status without examining the enduring effect of early-life smoking. Likewise, 

life course studies of the influence of childhood conditions on adult health generally 

focus on childhood socioeconomic status and health but ignore cigarette use. My results 

showed that smoking initiation in childhood or adolescence contributes additional 

mortality risk for current heavy and light smokers relative to never smokers. Foreign-

born and U.S-born Hispanics’ lower smoking prevalence and later initiation reduce their 

mortality risk relative to whites. Findings reinforce the benefits of interventions designed 

to eliminate or delay smoking initiation among children and adolescents and identify 

early-life smoke exposure as a childhood circumstance that harms later-life health. 

 Overall, this dissertation documents a Hispanic mortality advantage relative to 

non-Hispanic whites and a non-Hispanic black mortality disadvantage relative to whites. 

The Hispanic mortality advantage is particularly clear for the foreign-born. This Hispanic 
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mortality advantage relative to whites extends beyond having a higher mean age at death 

(life expectancy) to include less dispersion around that mean. Cause-specific analyses in 

Chapters 1 and 2 indicated that foreign-born Hispanics have lower mortality risk from 

most causes of death but they exhibit particularly low risk of smoking-attributable causes, 

such as lung cancer and respiratory disease. Chapters 1 and 3 also reiterate the aspect of 

the Hispanic paradox that is paradoxical: Hispanics exhibit mortality risk that is similar 

or lower than that of non-Hispanic whites, despite their substantially lower 

socioeconomic status. Controlling for socioeconomic covariates in these analyses reveal 

that Hispanic mortality advantage could be even more favorable if not for the low 

socioeconomic profile of Hispanics relative to non-Hispanic whites (Tienda and Mitchell 

2006). 

 
LIMITATIONS 

 While this dissertation addresses several gaps in the current understanding of 

racial/ethnic inequalities in adult survival by documenting and partially explaining the 

contribution of cigarette smoking to mortality disparities, several limitations must be 

considered when interpreting my findings. The datasets used throughout this dissertation 

preclude examination of certain aspects of race, ethnicity, and nativity demonstrated or 

hypothesized to influence adult mortality. In each analysis that considers nativity, 

foreign-born Hispanics exhibit a mortality advantage relative to non-Hispanic whites 

whereas mortality risk among U.S.-born Hispanics is similar to that of whites. Thus, the 

Hispanic mortality advantage declines with time in the United States and across 

generations. However, further exploration of which aspects of the acculturation process 
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lead to convergence in mortality risk between Hispanics and whites was limited with the 

available data. U.S. Hispanics originate from a variety of nations throughout Latin 

America and the Caribbean, and prior research has shown that health outcomes vary by 

country of origin (Borrell and Crawford 2009; Hummer et al. 2000). In order to calculate 

stable estimates among Hispanics, these subgroups were pooled together, thus concealing 

some of the heterogeneity among U.S. Hispanics. 

After adjusting for socioeconomic and behavioral differences, the black-white 

mortality gap remains. Thus, other factors not measured in the NHIS-LMF or U.S. vital 

statistics contribute to blacks’ mortality disadvantage. Such factors likely include 

neighborhood and community-level factors, residential segregation and environmental 

racism, and individual and institutional forms of racism (Hummer 1996; Krueger et al. 

2004a; LeClere, Rogers and Peters 1997). 

The data sources used in this dissertation, NHIS-LMF and U.S. Vital Statistics 

Systems, present unique advantages and drawbacks (Hummer et al. 2009). Official U.S. 

mortality rate estimates rely on tabulations from death certificate data for the numerator 

and population estimates from the U.S. Census Bureau in the denominator. While these 

vital statistics data generally contain large numbers of racial and ethnic subgroups, the 

reporting of race and ethnicity in two different sources poses a problem. Individuals or a 

co-resident report race/ethnicity in Census data while reports of race/ethnicity on the 

death certificate are made by funeral directors, who may rely on the appearance of the 

decedent rather than direct information from the decedents’ surviving family members. 
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Thus, without adjustments for misclassified race/ethnicity on death certificates, death 

rates of Hispanics are generally underestimated (Arias et al. 2010; Elo et al. 2004). 

The NHIS-LMF data avoid the issue of separate sources of race/ethnicity 

reporting inherent in vital statistics data because race/ethnicity is self-reported on the 

survey by the respondent (or a co-resident of the household).  Additionally, NHIS-LMF 

data contain information regarding the proximate determinants connecting race/ethnicity 

to mortality risk that are not available in vital statistics data. Although the linkage 

procedure used to match the NHIS to NDI death files has been determined to be highly 

accurate with 98.5% of respondents estimated to be correctly classified as alive or dead at 

the end of the follow-up period (NCHS Office of Analysis and Epidemiology 2009b), 

linkage is much less certain among Hispanics and the foreign-born (Lariscy 2011). This 

reduced match quality may bias the accuracy of mortality estimates. 

 
FUTURE DIRECTIONS AND POLICY IMPLICATIONS 

Given my findings of substantial racial and ethnic inequality on a number of 

indicators of adult survival, I urge continued investigation of racial/ethnic inequalities in 

adult survival. The importance of nativity as a determinant of mortality identified here 

and in other research (Hummer et al. 1999b; Singh and Siahpush 2001, 2002) suggests 

that data collection efforts should focus on cross-national comparisons of the U.S. 

population and sending nations. Current immigration from Latin America and the 

Caribbean into the United States is substantial and will likely continue. How do 

immigrants to the U.S. compare to their counterparts in countries of origin who choose 

not to migrate in terms of health status, health behaviors, and mortality risk? Such 
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comparisons could elucidate how exposure to U.S. culture affects mortality risk in unique 

ways not captured by comparisons of immigrants to their U.S.-born counterparts. Such 

cross-country data sources will also be vital for examining the influence of selective in-

migration (healthy migrant effect) and selective out-migration (salmon bias effect) on 

Hispanic health (Abraído-Lanza et al. 1999; Akresh and Frank 2008; Palloni and Arias 

2004; Turra and Elo 2008). For instance, the Mexican Family Life Survey (MxFLS) and 

Mexican Health and Aging Study (MHAS) allow comparison of U.S. immigrants to 

never migrants and former migrants with varying exposure to U.S. culture. 

Because of the data quality issues inherent in both vital statistics data and linked 

survey data, researchers should evaluate the strengths and weaknesses of their data 

sources and know when to use caution in interpreting mortality estimates for racial/ethnic 

groups characterized by data concerns. The linkage methodology used to match NHIS 

respondents to NDI death records, while deemed to be highly accurate overall (e.g., 

NCHS Office of Analysis and Epidemiology 2009b), varies to some degree in quality 

across racial/ethnic and immigrant/native subpopulations and potentially impacts 

Hispanic mortality estimates and comparisons to other racial/ethnic groups. Lariscy 

(2011) demonstrated that ethnic and nativity differences in linkage quality results in more 

uncertainty in death rates among young adult Hispanic immigrants than among any other 

population group. 

Researchers must consider who are included and excluded in their data and how 

exclusion of vulnerable groups may bias mortality estimates. Minorities are historically 

undercounted in Census estimates, the denominator in official mortality rates. Although 
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the Census undercount of Hispanics was not statistically significant in 2000, the 

undercount reemerged for Hispanics in the 2010 Census. Blacks have been historically 

undercounted and continued to be so in the 2010 Census (Mule 2012). 

What does the future hold for racial and ethnic inequalities in adult survival? 

Racial and ethnic minority groups are expected to become a greater proportion of the 

U.S. population, with the United States becoming a majority minority country by mid-

century (Lichter 2013). Elevated poverty rates among the nation’s minority children 

foreshadow continued socioeconomic inequality and accompanying health disparities. 

Additionally, the persistence in smoking among young adults of each racial/ethnic group 

indicates that smoking-attributable morbidity and mortality will likely hamper progress in 

increasing life expectancy and reducing variability in the age at death into the coming 

decades. To realize the Healthy People 2020 objective to “achieve health equity, 

eliminate disparities, and improve the health of all groups” (U.S. Department of Health 

and Human Services 2012a) will require additional research on policy focus on the 

determinants and consequences of racial/ethnic inequalities in adult survival. 
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