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Abstract

Objectives: To examine whether racial/ethnic differences in mortality rates have changed in recent years among adults in
late midlife, and if so, how.

Methods: We analyze Health and Retirement Study data on non-Hispanic Whites (Whites), non-Hispanic Blacks (Blacks),
and English- and Spanish-speaking Hispanics (Hispanic-English and Hispanic-Spanish), aged 50-64 from 2 periods: 1998-
2004 (Period 1,7 = 8,920) and 2004-2010 (Period 2, n = 7,224). Using survey-generalized linear regression techniques, we
model death-by-end-of-period as a function of race/ethnicity and sequentially adjust for a series of period-specific baseline
risk factors including demographics, health status, health insurance, health behaviors, and social networks. Regression de-
composition techniques are used to assess the contribution of these factors to observed racial/ethnic differences in mortality
rates.

Results: The odds ratio for death (ORD) was not statistically different for Blacks (vs. Whites) in Period 1 but was 33%
higher in Period 2 (OR = 1.33; 95% confidence interval [CI] = 1.05-1.69). The adjusted ORD among Hispanic-English (vs.
Whites) was not statistically different in both periods. The adjusted ORD among Hispanic-Spanish (vs. Whites) was lower
(ORD = 0.36; 95% CI = 0.22-0.59) in Period 1 but indistinguishable in Period 2. In Period 1, 50.1% of the disparity in
mortality rates among Blacks was explained by baseline health status, 53.1% was explained by financial factors. In Period
2,55.8% of the disparity in mortality rates was explained by health status, 40.0% by financial factors, and 16.2% by health
Insurance status.

Discussion: Mortality rates among Blacks and Hispanic-Spanish have risen since the mid-1990s. Hispanic-Spanish may be
losing their advantageous lower risk of mortality, long known as the “Hispanic Paradox.”

Keywords: Death rates, Disparities, Minorities

Research has documented longstanding differences in mor-
tality rates among non-Hispanic Whites (hereafter, Whites),
non-Hispanic Blacks (hereafter, Blacks), and Hispanics
in the United States (McBean et al., 2004; Miller, 1997;
National Center for Health Statistics, 2002, 2011; Sudano
& Baker, 2006). Life expectancy at birth is highest for
Hispanics (81.8 years) and lowest for Blacks (74.8 years),

with Whites falling roughly in between 78.5 years as of
2016 estimates (National Center for Health Statistics,
2018). Most work, however, has approached the question
of mortality by looking at life expectancy at birth or age
65, and less work has focused on middle-age death that
conjures important and distinct socioeconomic and health
mechanisms contributing to “early” mortality. Fewer
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studies still have investigated racial/ethnic differences
in mortality among adults in late midlife, and if they are
shrinking over time. This study contributes to the critical
debate on premature deaths in late midlife and analyzes
how socioeconomic and demographic factors contribute
to them. We update published findings from the work
of Sudano and Baker (2006) for the period 1992-1998
by examining two more recent periods, 1998-2004 and
2004-2010, using data from the Health and Retirement
Study (HRS). Over these periods, two important economic
shocks took place in the United States, the recession of the
early 2000s and the Great Recession of 2007-2009.

Existing research points to disproportionate mortality
rates among Blacks in the United States. Socioeconomic in-
equalities, lower social status, systemic discrimination, and
endemic life course constraints present multiple jeopardies
to Black individuals in the United States (Quifiones et al.,
2011). Black Americans have earlier onsets of disease, show
higher levels of comorbidities by midlife (e.g., more hyper-
tension and diabetes), and present a greater prevalence
of risky health behaviors such as smoking and drinking
(Mokdad et al., 2004; Wong et al., 2002), particularly
among males (Ho & Elo, 2013; Witbrodt et al., 2014). The
combination of these factors triggers biological mechan-
isms (e.g., inflammation) starting in midlife and is likely
to cause accelerated cardiovascular aging and heart disease
leading to premature death among Blacks. Prior studies
have also attributed differences in mortality rates between
Blacks and Whites to Blacks’ lower socioeconomic status
(SES), reduced access to health care, and lower quality
health care (Baker et al., 2001; Kahn et al., 1994; Schulz
et al., 2002).

Until recently, existing evidence has pointed to an epi-
demiological paradox among Hispanics—“an oversimpli-
fied idiom” according to some (Brown & Tucker-Seeley,
2018)—who present comparable mortality rates, as well
as parity in certain health outcomes, compared to Whites,
despite economic and social status profiles that are com-
parable to Black Americans (Ruiz et al., 2013). Several ex-
planations have been proposed for this paradox: (a) the
“healthy migrant effect” resulting from positive health se-
lection into migration, (b) the protective “enclave effect”
that provides a social buffer against health shocks in the
host country, (c) the “salmon bias” whereby sicker individ-
uals migrate back to their home countries and get excluded
from morbidity and mortality estimates, as well as, until
recently, (d) relatively weak data on Hispanics which lead
to poor ascertainment of Hispanic origin and increase im-
precision in morbidity and mortality counts. Studies have
also recognized a heterogeneity of health outcomes among
Hispanics based on nativity, acculturation, country of or-
igin, and cultural differences (Arcia et al., 2001; Fiscella
et al., 2002; Sudano & Baker, 2006). The debate over the
Hispanic paradox remains unsettled as evidence for and
against health and mortality advantages continue to be vig-
orously debated in the literature. Recent work by Boen &

Hummer (2019) found limited evidence of healthy migrant
patterns among foreign-born Hispanics, when they exam-
ined a range of health outcomes, including functional limi-
tations, depressive symptoms, metabolic dysregulation, and
C-reactive protein. Additionally, they reported that across
all of these outcomes, socioeconomic differences between
older age Hispanics, Blacks, and Whites were the key driver
for health disparities, and that foreign-born Hispanics en-
dured greater hardships, stress, and health risk despite po-
tentially living longer lives.

The common threads linking the arguments on health
and mortality outcomes in race/ethnic minorities (relative
to non-Latino Whites) include (a) the fundamental influ-
ence of social status and economic disadvantages and (b)
the consequences of ingrained and persistent social inequi-
ties to health damages over the life course. Still, recent re-
search on middle-aged White males in the United States also
suggests challenging mortality and health patterns in this
traditionally advantaged group (Case & Deaton, 2015),
resulting from decades of accumulation in social and eco-
nomic stressors. The increase is larger among Whites with
lower education and is attributed mainly to an increase
in alcohol and drug poisonings, suicide, and chronic liver
diseases among White men in this age range. The debate
around Case and Deaton’s findings is ongoing (Gelman &
Auerbach, 2016) to further clarify its extension to White
women with similar socioeconomic profiles and to ascer-
tain the shift in trajectory, establish its timing and dura-
tion, and establish whether it constitutes a permanent shift
in trends for this group (Brown & Tucker-Seeley, 2018).
A study that investigated Black—White disparities in life ex-
pectancy at age 1 found a substantial portion of the racial/
ethnic differences in mortality is associated with socioeco-
nomic and demographic characteristics, 80% for the case
of males and 70% for the cases of females (Geruso, 2012).
To the best of our knowledge, very few studies have inves-
tigated racial/ethnic mortality differences in midlife across
two time periods. This study contributes to the emerging
and critical debate on premature midlife death and ana-
lyzes the contribution of socioeconomic and demographic
factors in midlife.

Living longer healthier lives and eliminating dispar-
ities across racial and ethnic groups are a stated goal of
U.S. health policy (Hill et al., 20135). Traditional inequities
in health and mortality are altered and inflated by decades-
long widening of socioeconomic and wealth inequalities,
dismantling of traditionally protective social institutions
and norms and system safety nets, and relentless changes in
national and international economic regimes. For example,
Census statistics suggest that by the end of the first decade
of the 21st century, slightly more than a third of Americans
had at least one spell of poverty lasting at least 2 months
(Current Population Reports, 2017). These changes are
particularly important among middle-aged adults as they
may bring about future health vulnerabilities at old age
due to limited resources and have important systemic and
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familial economic and social consequences in an increas-
ingly older and diversified society (Walker et al., 2010). Yet,
the evidence regarding mortality outcomes among adults
in late midlife remains underdeveloped, as the majority
of research tends to examine life expectancy at birth or at
age 635.

Late midlife is a critical stage in the life course. Previous
work has addressed the physical, psychological, cognitive,
and financial significance of this life stage (Cockerham
et al., 2020; Martin & Willis, 2005; Mejia et al., 20135).
In the following, we concisely describe some of these ar-
guments. Briefly, on the one hand, late midlife represents
a period of maximal mental maturity, individual agency,
accomplishments, and resources. On the other hand, late
midlife often ushers in fundamental changes, such as gen-
erational shifts (e.g., parental frailty or death, children set-
ting up separate households), and for many, it is a final
stage of occupation and economic attainment and the
prelude to retirement. A death in this stage of life can cru-
cially disrupt these processes. Late midlife is also critical
for physical and mental health, it is the period where the
cumulative effects of childhood and early adulthood cir-
cumstances and behaviors start showing, it sets off the de-
velopment of chronic health problems (e.g., hypertension
and heart disease) and the prevalence of physical inactivity
and obesity, is a precursor to physical decline, and por-
tends a fundamental recognition of aging and its attendant
concerns about self and meaning. Outcomes at this stage
of life reflect lifetime accumulation of disparities and in-
equities in the distributions of economic, social, and cul-
tural determinants of health and health behaviors that are
largely locked-in by then. Late midlife is akin to a “sifting
mechanism” and overcoming this critical period slows
down differentiation along with known social determin-
ants of health and inaugurates the age-as-leveler of health
phenomena (Ferraro & Farmer, 1996).

The primary aims of this study were (a) to examine
whether and to what extent racial/ethnic differences in mor-
tality rates among adults in late midlife have changed, and
(b) to test the consistency in the contribution of various risk
factors to group differences if they exist. We address our
aims by analyzing nationally representative longitudinal
data spanning 1998-2010. Our study updates findings
from the work of Sudano and Baker (2006), who examined
racial/ethnic differences in mortality among adults in late
midlife for an earlier period, 1992-1998.

Method

Data and Study Population

We use data from the 1998, 2004, and 2010 waves of the
RAND HRS version-P (Bugliari et al., 2016). In line with
our focus on middle-age mortality and its risks, we restrict
our analyses to two sets of HRS participants: those who
were between age 50 and 64 in 1998 and those who were

between age 50 and 64 in 2004. We focus on two time
periods, 1998-2004 and 2004-2010, and examine whether
mortality rates changed over time, both within and between
racial/ethnic groups for adults in this age range.

In estimating models for our first period, we use the
respondents’ baseline weights for 1998 and follow up
respondents until 2004. For consistency of the estimates
across models, only observations with complete informa-
tion of all variables were used in analyses. We follow sim-
ilar procedures for the second period, 2004-2010, using
the baseline weight of 2004 and following up respondents
until 2010. The first period includes 8,920 observations,
age 50-64, of which 6,696 were Whites, 1,426 were Blacks,
390 were English-speaking Hispanics (hereafter, Hispanic-
English), and 408 were Spanish-speaking Hispanics (here-
after, Hispanic-Spanish). The analytic sample for the second
period includes 7,224 observations including 5,261 Whites,
1,148 Blacks, 452 Hispanic-English, and 363 Hispanic-
Spanish (Table 1)

All analyses were conducted using survey functionalities
in Stata Version 15 SE, and throughout, a p value of .05
or lower was considered needed for statistical significance.
All statistical analyses and modeling steps, unless otherwise
specified, account for the complex survey design of the
HRS, including stratification, clustering, and probability
weighting (Heeringa & Connor, 1995).

Outcome

The outcome of interest is the binary variable “death” that
measures whether the person was dead or alive by the end
of period. The death indicator is based on the respondent’s
“Interview Status” in the RAND HRS data set.

Primary Predictor

Given the sampling design of the HRS, we restrict our focus
to three racial/ethnic groups: Whites, Blacks, and Hispanics.
We exclude Asian Americans, Native Americans, and other
minority groups because of their small HRS sample counts.
Furthermore, we distinguish between Hispanic-English and
Hispanic-Spanish. Dividing Hispanics into these two lan-
guage groups allows us to examine whether mortality and
its determinants differ based on acculturation/assimilation
into U.S. society. Each of these groups is identified and
coded using the Tracker file provided by the HRS.

Risk Factors and Covariates

Our choice of independent variables in the models to be
estimated is guided by the conceptual models explaining
the differences in mortality and health status between ra-
cial/ethnic groups (Mendes de Leon & Glass, 2004; Schulz
et al., 2002). In accordance with these models, we propose
that the propensity for premature death is a function of
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7,224)

Period 2: 2004-2010 (unweighted N

8,920)

Period 1: 1998-2004 (unweighted N

7,224

N

=363

N

=452

N

1,148

5,261

N

8,920

N

=408

N

=390

N

1,426

6,696

N

NHB HE HS Total NHW NHB HE HS Total

NHW

=2

Age (in years)!”

57.4 (4.3)

58.4 (3.8) 57.8(3.9) 57.6 (4.3) 57.4 (4.3) 56.7 (4.5) 57.0 (4.7)

57.3(3.9)

58.0(3.8)

57.8 (3.9)

Mean age

wwnyEnn

Education (in years)'

12.5 (2.6) 11.7 (3.5) 7.2 (4.5) 12.9 (3.0)

13.5 (2.4)

12.4 (3.0)

11.7 (2.9) 11.3 (3.5) 6.4 (4.0)

13.0 (2.5)

Mean education

wapywnn

BMI"

30.3 (6.1) 28.7 (5.3) 29.1(5.2) 28.8 (5.7) 29.2 (6.1) 31.8 (6.9) 29.9 (6.6) 29.6 (5.6) 29.7 (6.3)

28.4 (5.6)

Mean BMI

Number Of ChilClI'Cl’llH e

3.3(2.2) 3.9 (2.5) 3.0 (1.9)

(2.2)

3.4

3.5(2.2) 4.4(2.7) 3.3(2.0) 2.8 (1.8)

(2.4)

3.7

3.1(1.8)

Mean number of children

Number of siblings!

4.1 (2.8) 42 (3.2) 4.6 (3.0) 3.0 (2.4) 2.6 (2.0) 4.4(2.8) 4.7 (3.0) 5.0(3.2) 3.2(2.5)

2.6 (2.1)

Mean number of sibling

Spanish-speaking Hispanics; N = number of observations; NHB = non-Hispanic Blacks (Blacks); NHW = non-Hispanic Whites (Whites).

English-speaking Hispanics; HS

Notes: BMI = body mass index (kg/m?); HE

Standard errors are reported inside the parenthesis.
“p <.001 in Period 1;2""p < .001 in Period 2.

"p < .01 in Period 15 2"p < .01 in Period 2.

1%

"p < .05 in Period 1, *p < .05 in Period 2. Lastly, 1 represents not significant in Period 1 and 2 represents not significant in Period 2.

race/ethnicity, and that group differences are likely to be
explained by a host of demographic characteristics, finan-
cial resources, and potential for health care access through
insurance, and to vary by health status, health behaviors,
and levels of social networks.

Nonfinancial demographics include age, gender, mar-
ital status (married/partnered, separated/divorced, or
widowed/never married/spouse absent), and total years
of education. Financial resources include baseline in-
come and total household wealth, both measured at the
start of the period. We use tertile indicators for both in-
come and wealth and set the first tertile corresponding to
“Bottom” as the reference category. We use binary indi-
cators (0 = Uninsured; 1 = Insured) to account for health
insurance status based on the “number of health insur-
ance plans” of the respondent.

Health status is measured by baseline self-reported
health (excellent/very good/good, or fair/poor). To account
for health-related behaviors, we include the individual’s
body mass index (BMI), risk of drink prevalence (never
drinks/once a week/more than once a week), and whether
they currently smoke. Social network variables include the
number of living children the person has, their number
of living siblings, and whether at least one parent is alive
(none alive or at least one parent is alive).

Statistical Analysis

First, we generated descriptive statistics for the variables of
interest to characterize our target population. Race/ethnic-
specific statistics are presented in Table 1. We use survey
adjusted ¢ tests to test group differences for continuous
variables and chi-squared tests for categorical indicators.

Second, to examine the association between race/ethnicity
and death, we estimate a series of logistic regression models
in each period, sequentially adjusting for other potential
determinants (Supplementary Appendix Tables 2 and 3).
In a baseline model (called Model 1), we model death as
a function of race/ethnicity. Model 2 further adjusts for
nonfinancial demographic factors, Model 3 includes ad-
justment for financial demographic factors, Model 4 fur-
ther adjusts for self-rated health status, Model 5 includes
additional adjustment for health insurance status, Model 6
adds adjustment for health behaviors, and lastly, Model 7
also adjusts for social networks. Of interest is how the as-
sociation between death and race/ethnicity changes (atten-
uated/accentuated) through sequential adjustment to these
variables.

Third, we conduct regression decomposition (RD)
analyses to more formally quantify the relative impor-
tance of various contributing factors to the observed ra-
cial/ethnic differences in mortality (Table 3). Specifically,
we conduct an Oaxaca-Blinder (OB) RD analysis, as
modified for use in binary outcomes (Jann, 2008), in
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each period. OBRD reveals what portion of a difference
in mortality, for example, between Blacks and Whites,
is explained by differences in the measured characteris-
tics of these two populations, such as by differences in
health status, insurance coverage, and other correlates
of mortality, and what portion is not explained by them.
Detailed discussions of OBRD are available elsewhere
(Blinder, 1973; Oaxaca, 1973). Supplementary Appendix
Table 4 provides a brief description of our OBRD spec-
ification, and Supplementary Appendix Tables 2 and 3
report the logistic regression models estimated for this
analysis. The difference in mortality rates was only sig-
nificant between Whites and Blacks, and details of the
differences are reported in Table 3.

Sensitivity Analysis

We repeated our analysis with a distinction between
Hispanics based on nativity status (U.S.-born Hispanics
vs. foreign-born Hispanics) rather than distinguishing be-
tween them based on their language of choice for HRS
interviews. Our findings from this sensitivity analysis are
reported in Supplementary Appendix Tables 6-12. Not sur-
prisingly, U.S.-born Hispanics showed a strong preference
for English as their language of choice for completing HRS
surveys. The percentage of survey completion in English for
U.S.-born Hispanics was 81.72% in Period 1 (1998-2004)
and 89.64% in Period 2 (2004-2010). Similarly, foreign-
born Hispanics showed a strong preference for Spanish as
the language of choice for completing the HRS surveys. The
percentage of survey completion in Spanish for foreign-
born Hispanics was 79.49% in Period 1 (1998-2004) and
71.86% in Period 2 (2004-2010; Supplementary Appendix
Table 5).

Results

Risk Profiles

Minority groups (Blacks, Hispanic-English, and Hispanic-
Spanish) had consistently lower SES relative to Whites
(Table 1). Whites had higher educational attainment
(13.0 years in Period 1 and 13.5 years in Period 2), higher
incomes, for example, 52.2% of Whites were in the top
income tertile in Period 1 and 54.1% were in the top in-
come tertile in Period 2, and higher accumulated household
wealth: 41.0% of those in top wealth tertile in Period 1
and 39.9% in Period 2. Whites were also the most likely
to report having health insurance (75.4% in Period 1 and
82.7% in Period 2) and Hispanic-Spanish were the least
likely to do so with only 28.3% reporting being insured in
Period 1 and 39.4% in Period 2.

Additionally, minority respondents more often reported
poor/fair health compared to Whites, with Hispanic-
Spanish being most likely to report poor/fair health, for ex-
ample, 52.6% reported it in Period 1 and 55.4% in Period

2, respectively. Differences in the health behaviors profiles
by race/ethnicity were more complex. Blacks reported the
highest rate of smoking (22.9% in Period 1 and 23.5% in
Period 2), as well as the highest mean BMI (30.3 in Period 1
and 31.8 in Period 2), whereas Whites reported the highest
levels of alcohol consumption (on more than once cate-
gory, 25.7% in Period 1 and 27.8% in Period 2). Finally,
all minority groups had higher means than Whites for the
number of living children and number of living siblings.

Differences in Death Rates

Of the 8,920 respondents in Period 1 (1998-2004),
597 died by 2004, including 408 Whites, 144 Blacks,
25  Hispanic-English, and 20  Hispanic-Spanish
(Supplementary Appendix Table 1). Compared to Whites,
Blacks had a baseline odds of death of 1.63, followed by
1.10 for Hispanic-English and 0.70 for Hispanic-Spanish,
respectively (Table 2). Of the 7,224 respondents in Period
2 (2004-2010), 516 died by 2010, including 328 Whites,
135 Blacks, 27 Hispanic-English, and 26 Hispanic-Spanish
(Supplementary Appendix Table 1). Blacks had a baseline
odds of death of 1.96 relative to Whites, followed by 0.96
for Hispanic-English and 1.15 for Hispanic-Spanish, re-
spectively (Table 2).

In Period 1, the baseline odds of death for Blacks rel-
ative to Whites was 1.63 (95% confidence interval [CI]:
1.37-1.95), which is statistically significant (Table 2). Yet,
after controlling for all the contributing factors in the
model (nonfinancial demographics, financial demographics,
health insurance, health status, health behaviors, and social
networks), the odds of death among Blacks drops to 1.05,
which is statistically insignificant. Thus, upon adjusting for
all the covariates, mortality rates for Blacks and Whites in
Period 1 were indistinguishable.

The baseline odds of death among Hispanic-English
relative to Whites in Period 1 is statistically insignificant
(Table 2), and after controlling for all contributing fac-
tors it remains insignificant. Thus, there are no differences
in the mortality between Hispanic-English and Whites in
Period 1.

In contrast, among Hispanic-Spanish in Period 1, the
baseline odds of death relative to Whites is 0.70, which is
statistically insignificant (Table 2), but after controlling for
all covariates in the model, their odds of death relative to
Whites drops to 0.36 (95% CI: 0.22-0.59) with strong sta-
tistical significance. Thus, we see significant differences in
mortality among Hispanic-Spanish in Period 1, and they
outlive Whites by more than a factor of 2.5. The results
for this minority group are very optimistic based on these
Period 1 findings.

In Period 2 (2004-2010), the baseline odds of death
for Blacks relative to Whites is 1.96 (95% CI: 1.55-2.47),
which is statistically significant (Table 2). After control-
ling for all the covariates, the odds of death for Blacks
relative to Whites drops to 1.33 (95% CI: 1.05-1.69) and
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remains statistically significant. Thus, upon adjusting for all
covariates, we observe a significantly greater risk of death-
by-end-of-period among Blacks in Period 2.

In Period 2, the baseline odds of death for Hispanic-
English relative to Whites is statistically insignificant
(Table 2), and after controlling for all covariates, it remains
insignificant. A similar pattern of findings emerges for
Hispanic-Spanish relative to Whites. Their mortality rate is
indistinguishable from that of Whites in both the baseline
and adjusted models (Table 2).

Differences Decomposition Between Blacks
and Whites

Table 3 reports the underlying factors that explain the
significant difference in mortality rates observed between
Blacks and Whites. In Period 1 (1998-2004), the unad-
justed mortality rate was 9.83% for Blacks and 6.26%
for Whites, and the difference was 3.57% (p < .001). The
OBRD analysis reveals that nearly all of this difference,
specifically 89.9%, can be “explained.” Contributing
factors to the “explained” part include health status, fi-
nancial demographics, and social network. More specif-
ically, the 89.9% “explained” difference can be further
decomposed into three parts: 50.1% (p < .001) is due
to worse health among Blacks, 53.1% (p = .001) is due
to lower income and wealth among Blacks, and -25.4%
(p = .005) is due to social network. The total sum of
health status and financial demographics slightly exceeds
100.00% because a few other characteristics negatively
contribute to the explained mortality difference, such as
Blacks’ modest advantage in social networks -25.4%
(p = .005).

For Period 2 (2004-2010), the OBRD indicates a sim-
ilar explanation for Blacks’ higher mortality rate, as given

in Table 3. In this period, Blacks and Whites had unad-
justed mortality rates of 11.74% and 6.36 %, with a differ-
ence of 5.38% (p < .001). The difference decomposes into
69.5% which is “explained.” Significant contributors to the
explained part include 55.8% (p < .001) is due to worse
health among Blacks, 40.0% (p = .003) due to lower in-
come and wealth among Blacks, and 16.2% (p = .023) due
to a more frequent lack of health insurance among Blacks.

Thus, in both periods, the most important contributors
to the higher mortality of Blacks are, in order of impor-
tance: their worse health, lower income and wealth, and
more frequent lack of health insurance and support from
social networks. Our finding that Blacks have a small ad-
vantage in terms of nonfinancial factors is perhaps not
surprising given that a larger percentage of Blacks in the
HRS are women, for example, 61.6% versus 50.2% among
Whites in Period 1 and 61.9% versus 51.7% among Whites
in Period 2 (from Table 1), and women tend to outlive men.

Additionally, we also test for the post hoc analysis of
variance (ANOVA) contrast of average marginal effects for
both crude (unadjusted) and fully adjusted logistic models
(Table 4), in order to observe if these significant differences
in mortality still persist between Blacks and Whites when all
contributing factors are fully adjusted. Surprisingly, these
differences tend to disappear in Period 1 (1998-2004). The
average mortality difference between Blacks and Whites
reduces from 3.6% to 0.3% in the fully adjusted model,
and it also becomes statistically indistinguishable. The pat-
tern is similar in Period 2 and the average mortality dif-
ference between Blacks and Whites reduces from 5.4% to
1.9%, but they do remain statistically significant (p = 0.03,
Table 4). This is further illustrated in Figure 1 where the
marginal estimates of the probability of death are plotted
for both crude (unadjusted) and fully adjusted models for
both time periods.

Table 2. Logistic Regression Results Showing Changes in Relative Risk of Death by 2004 and 2010 for Each Racial/Ethnic
Groups, Compared to Non-Hispanic Whites, in the Health and Retirement Study

Period 1: 1998-2004

Period 2: 2004-2010

Dead by 2004

Dead by 2010

Unweighted N = 8,920

Unweighted N = 7,224

OR [95% CI] OR [95% CI]

OR [95% CI] OR [95% CI]

M1 M2

M1 M2
NHW* 1.00 [1.00-1.00] 1.00 [1.00-1.00]
NHB 1.63%%* [1.37-1.95] 1.05 [0.88-1.25]
HE 1.10 [0.79-1.54] 0.90 [0.59-1.39]
HS 0.70 [0.46-1.08] 0.36%** [0.22-0.59]

1.00 [1.00-1.00]
1.96%%* [1.55-2.47)
0.96 [0.62-1.49]
1.15 [0.66-1.99]

1.00 [1.00-1.00]
1.33% [1.05-1.69]
0.71 [0.45-1.13]
0.65 [0.37-1.16]

Notes: CI = confidence interval; HE = English-speaking Hispanics; HS = Spanish-speaking Hispanics; N = number of observations; NHW = non-Hispanic Whites
(Whites); NHB = non-Hispanic Blacks (Blacks). 95% Cl is reported inside the parenthesis. All statistical tests are compared to the referent group (“NHW”). M1
is the base model with race adjusted. M2 is the fully adjusted model that also adjusts for age, gender, marital status, income (in tertiles), wealth (in tertiles), edu-

cation, insurance plan, self-reported health status, smoking prevalence, drinking prevalence, body mass index, number of living parents, number of siblings, and

number of children.
“p < .05,%%p <.01, ***p < .001.
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Table 4. Post Hoc ANOVA Contrast of Average Marginal Effects

Race Contrasts 95% CI p Value Contrasts 95% CI p Value
Period 1: 1998-2004 Unadjusted Period 1: 1998-2004 Fully adjusted

NHB vs. NHW 3.6 2.2t05.0 <.001%*** 0.3 -0.8 to 1.4 .58

HE vs. NHW 0.6 -1.5t02.7 -0.6 -3to 1.8 .63

HS vs. NHW -1.8 -3.7t0 0.1 -4.3 -5.7t0-2.8 <.001***
Period 2: 2004-2010 Unadjusted Period 2: 2004-2010 Fully adjusted

NHB vs. NHW 5.4 3.2t07.6] <.001#*** 1.9 0.2to0 3.6 .03*

HE vs. NHW -0.2 -2.7t02.3 -1.8 -4.1t0 0.4 .10

HS vs. NHW 0.9 -2.8t0o 4.5 -2.2 -4.8 t0 0.3 .09

Notes: CI = confidence interval; HE = English-speaking Hispanics; HS = Spanish-speaking Hispanics; NHB = non-Hispanic Blacks (Blacks); NHW = non-Hispanic

Whites (Whites). 95% Cl is reported inside the parenthesis. Estimates are based on crude and fully adjusted logistic regression models. All statistical tests are com-
pared to the referent group (“NHW?”). In the crude logistic model, covariates include only race. In the fully adjusted model, covariates include age, gender, marital

status, income (in tertiles), wealth (in tertiles), education, insurance plan, self-reported health status, smoking prevalence, drinking prevalence, body mass index,

number of living parents, number of siblings, and number of children.
9 <.05, **p < .01, ***p <.001.
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Figure 1. Marginal estimates results showing a probability of death
by 2004 and 2010 for each racial/ethnic groups in unadjusted and fully
adjusted models, in the Health and Retirement Study. HE = English-
speaking Hispanics; HS = Spanish-speaking Hispanics; NHB = non-
Hispanic Blacks (Blacks); NHW = non-Hispanic Whites (Whites). In the
unadjusted model, covariates include only race. In the fully adjusted
model, covariates include age, gender, marital status, income (in
tertiles), wealth (in tertiles), education, insurance plan, self-reported
health status, smoking prevalence, drinking prevalence, body mass
index, number of living parents, number of siblings, and number of
children. Full color version is available within the online issue.

Differences in Decomposition Between
Hispanic-English and Whites

There appears to be no significant differences in mortality
between Hispanic-English and Whites in both Period 1
(1998-2004) and Period 2 (2004-2010) when we looked
at the OBRD analysis (Table 3). In Period 1, unadjusted
mortality rate for Hispanic-English was 7.24% and for
Whites it was 6.26% (Supplementary Appendix Table 1).
Similarly, in Period 2, the unadjusted mortality rate for

Hispanic-English was 6.15% and for Whites it was 6.36%
(Supplementary Appendix Table 1).

When we tested for the post hoc ANOVA contrast of
the average marginal effects, the difference remained sta-
tistically indistinguishable in both time periods (Table 4),
and Figure 1 shows the CI bands of Hispanic-English over-
lapped with the CI bands of Whites, in both crude (un-
adjusted) and fully adjusted models in both Period 1 and
Period 2, thus clearly demonstrating no significant differ-
ence between Hispanic-English and Whites.

Differences in Decomposition Between Hispanic-
Spanish and Whites

According to the OBRD analysis (Table 3), there appears
to be no significant difference between Hispanic-Spanish
and Whites. The unadjusted mortality rate for Hispanic-
Spanish was 6.03% and for Whites it was 6.26%
(Supplementary Appendix Table 1). Similarly, in Period
2, the unadjusted mortality rate for Hispanic-Spanish
was 7.67% and for Whites it was 6.36% (Supplementary
Appendix Table 1). Interestingly, when we tested for the
post hoc ANOVA contrast of the average marginal ef-
fects, the difference in deaths in Period 1 becomes -4.2%
from -1.8% when controlling for all contributing fac-
tors, showing an even lower mortality rate among
Hispanic-Spanish (Table 4) and it is statistically signif-
icant (p <.001, Table 4). This finding can be explained
from the view of Hispanic paradox advantage. In our
study, this mainly arises from a social network advantage
of the Hispanic-Spanish, as they have a higher number of
living parents, siblings, and children relative to Whites.
This is also demonstrated in Figure 1 where the fully ad-
justed model clearly demonstrates a significant difference
in death rates.
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However, in Period 2, the average marginal estimates
of the difference in death rates become statistically indis-
tinguishable in the fully adjusted model suggesting a loss
of the advantage for the Hispanic-Spanish (Table 4 and
Figure 1). The CI bands are overlapping with each other
in Figure 1 in Period 2, demonstrating no significant differ-
ences in death rate.

Sensitivity Results

The details of the sensitivity results are listed in
Supplementary Appendix Tables 6-12. As expected, given
the overlap between language preference and nativity in
our data, the results were qualitatively consistent with the
main findings.

Discussion

Five findings emerge from this analysis. First,among U.S. adults
in late midlife, significant differences in mortality rates persist
between Whites and Blacks. Compared to Whites aged 50-64,
Blacks in this age range were 1.63 times more likely to die be-
tween 1998 and 2004, and 1.96 more likely to die between
2004 and 2010. When last measured for 1992 through 1998,
Blacks were 1.82 times more likely to die than were Whites
(Sudano & Baker, 2006). All three of these point estimates are
statistically indistinguishable.

Second, after adjusting for all contributing factors,
Blacks’ relative odds of death falls substantially in both
periods, and it remained significant at 1.33 in the latter
period (Table 2). This suggests that between 2004 and 2010
factors beyond those addressed through our models may
have also contributed to higher mortality among Blacks.
(We discuss this possibility in more detail below.)

Third, mortality rates for Hispanics differ depending
on their spoken language. Rates for Hispanic-English were
statistically indistinguishable from White mortality rates in
both 1998-2004 and 2004-2010, regardless of whether or
not the estimates were adjusted for individual characteris-
tics. This finding too parallels the earlier finding of Sudano
and Baker (2006) for 1992-1998.

Yet, the mortality rate of Hispanic-Spanish was lower
than that of Whites in 1998-2004 after adjusting for in-
dividual characteristics. Rates for Hispanic-Spanish were
statistically indistinguishable over Whites in 2004-2010.
Evidence suggests that the observed longevity advan-
tage for Hispanic-Spanish speakers is no longer stem-
ming from a lower mortality risk in midlife, and this may
have lessened their advantage during this time period.
Although Hispanic-Spanish had the lowest socioeco-
nomic profile of all the groups (Table 1), they experi-
enced lower mortality in 1998-2004. Lower rates are
also consistent with the findings of Sudano and Baker
(2006) for 1992-1998. However, based on self-reported
health, Hispanic-Spanish were highest in reporting poor/
fair health (Table 1), but they had the lowest mortality

of all groups in 1998-2004. More than half of Hispanic-
Spanish reported they were in fair/poor health, regard-
less of their greater longevity. It may be the case that
longevity alone may not fully explain the quality of
life of individuals. The findings were also consistent
with our sensitivity analysis of Hispanics with nativity
status (U.S.-born Hispanics vs. foreign-born Hispanics)
in Supplementary Appendix Tables 6-12. They yielded
similar results as the majority of U.S.-born Hispanics
were associated with Hispanic-English and foreign-born
Hispanics were associated with Hispanic-Spanish as
mentioned before.

Fourth, differences in the measured characteristics of
Blacks and Whites explain nearly all of the difference in
their mortality rates, both in 1998-2004 and 2004-2010.
In both periods, worse health among Blacks was the single
most important factor contributing to the difference. About
half of the difference from Whites in both periods was due
to their worse health. Lower income and wealth among
Blacks was the second most important factor, accounting
for another 40%-50% of the mortality gap, and their
higher incidence of being uninsured was the third most im-
portant factor (in Period 2,2004-2010) contributing to the
difference in mortality. Lastly, Blacks exhibited protective
effects from a social network (in Period 1, 1998-2004) and
accounted approximately -25% of the difference in Period
1,1998-2004 as they fared better relative to Whites.

Finally, comparing 1992-1998 (Sudano & Baker,
2006), 1998-2004, and 2004-2010, the broad picture that
emerges is there has been no progress in reducing racial/
ethnic differences in mortality among U.S. adults in late
midlife. Differences in the risk of dying between Blacks
and Whites in late midlife have not narrowed at all, and
in 2004-2010, they are harder to explain via the measured
characteristics of Blacks and Whites. Likewise, Hispanic-
English made no gains over these 18 years in terms of their
risk of dying compared to Whites. They were indistinguish-
able from Whites back in 1992-1998 and remained so
up through 2004-2010. Hispanic-Spanish, however, held
a modest “longevity advantage” during 1992-1998 and
1998-2004, but it vanished by 2004-2010.

The Blacks/Whites mortality gap may be harder to ex-
plain in 2004-2010 through measured characteristics
because the Great Recession occurred during this time
period, and it might have affected Blacks more than Whites.
According to the Bureau of Labor Statistics (2010), Blacks
experienced the highest rate of unemployment (14.8%) in
2009 compared to Whites (7.3%) and Hispanics (12.1%).
This suggests Blacks likely experienced more job losses
during this period, and job loss during recessions has been
linked with higher mortality rate among adults aged 45-66
(Noelke & Beckfield, 2014). Also, during the 2007-2009
subprime mortgage crisis, Blacks lost a significant por-
tion of their assets with a 53% drop in their median net
worth, compared to a 16% drop among Whites and a 66%
drop among Hispanics (Taylor et al., 2011). Blacks also
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comprised the largest group in terms of zero or negative
assets (35%). Their worsening finances over this period
may have also contributed to some deaths. Thus, the ec-
onomic shocks of the Great Recession, for example, more
joblessness, loss in income, and loss in assets may be partly
why our model did not perform as well in the last period.
Further analysis of this issue is clearly needed to determine
whether Blacks were indeed disproportionately affected by
that major economic recession.

This study extends the research on racial/ethnic differences
in mortality and their determinants in several ways and in-
cludes several strengths. First, we analyze nationally repre-
sentative HRS data covering a 12-year period, 1998-2010, a
time frame more recent than the time periods considered in
previous studies. Second, we examine racial/ethnic differences
in mortality over two separate 6-year periods, 1998-2004
and 2004-2010, allowing us to see whether changes occurred
between these two periods, or since the period, 1992-1998,
which Sudano and Baker (2006) examined. Third, we pay
special attention to the possibility that mortality rates differ
between Hispanic-English and Hispanic-Spanish. The few
studies that have divided Hispanics into these two subgroups
(Sudano & Baker, 2006) found evidence of very different
mortality rates, so they should be distinguished from each
other. Fourth, in modeling the determinants of mortality, we
control for the simultaneous contributions of race/ethnicity,
nonfinancial demographic factors, financial demographic fac-
tors, health status, health insurance, health behaviors, and so-
cial networks. None of the studies discussed above controlled
for all of these factors, but this study does. Finally, particu-
larly unique is our use of RD techniques to decompose racial/
ethnic differences in mortality into parts that are attributable
to various factors, such as differences in health, differences in
income, and so on.

Yet, there are several limitations of this analysis that
should be noted. First, most of the differences in racial/
ethnic groups are associated with financial demographic
factors, health status, and health insurance. The controls for
the other contributing factors (health behaviors and social
networks) had quite small effect on the racial/ethnic differ-
ences (Supplementary Appendix Tables 2 and 3). Second,
our measure of health, namely self-reported health status,
is subjective and may have been reported differently by the
minority groups due to cultural differences (Dowd & Todd,
2011). Studies have shown that this difference in reporting
gets lower when they are used in shorter form (Peek et al.,
2004). The RAND HRS already defines the self-reported
health in shorter form of five categories, we further col-
lapsed them into two categories thus reducing some of the
bias. Third, we categorized the Hispanic groups into two
subcategories based on language to capture the accultura-
tion/assimilation as described in the work of Sudano and
Baker (2006) and using their same argument we agree that
we will not be able to capture all the effects and we may re-
quire additional data (such as country of origin) to be more
specific. The additional sensitivity analysis of the Hispanics

with nativity also reaffirms that our results were consistent
(Supplementary Appendix Tables 6-12). Fourth, we were
limited to use only a few variables for our social network
variables. Our analysis would have been more compre-
hensive if we had more social variables such as number of
friends, time spent on different social activities, etc. Similarly,
for our health behavior variables, we could not find data on
drug usage. Further research needs to be done in these areas
and additional data sets could be used to supplement the
research. Fifth, some of the deaths in the model might have
occurred due to other reasons such as traffic accidents, sui-
cides, etc. Lastly, we were not able to control some of our
covariates that were time dependent and account for other
external factors that could affect mortality.

In summary, our findings of a lack of any reduction in
racial/ethnic disparities in mortality among adults in late
midlife over two periods, 1998-2004 and 2004-2010,
is discouraging. Since the early 1980s, with the surgeon
general’s report that highlighted the widespread disparities
in health in the United States, and over consecutive decades
of evidence of health differences and inequities, dispar-
ities in mortality outcomes remain a problem in the United
States. It is perhaps not surprising given that several key
determinants of mortality rates in this age range have also
not improved much over time for minority populations.
In particular, gaps in income between Blacks and Whites
and between Hispanics and Whites have widened over time
rather than narrowed (Daly et al., 2017; Karageorge, 2017
U.S. Census Bureau, 2019), and Blacks and Hispanics con-
tinue to be more likely to lack health insurance (Centers
for Disease Control and Prevention, 2011; Monbheit et al.,
2000). Rates of obesity and diabetes have also remained
persistently higher among Blacks and Hispanics compared
to Whites, and Blacks have consistently had much higher
rates of hypertension than Whites (Centers for Disease
Control and Prevention, 2011). Broadly speaking, unless
the relative standing of minorities improves on these un-
derlying determinants of mortality, disparities in mortality
among adults in late midlife are likely to persist.

It is also quite possible that racial/ethnic disparities in
mortality in late midlife have actually worsened since 2010.
This is because the Great Recession led to larger declines in
income and employment among Blacks and Hispanics than
it did among Whites (Taylor et al., 2011), and because the
Coronavirus pandemic, still unfolding across the United
States, appears to be disproportionately hurting Blacks
and Hispanics (Selden & Berdahl, 2020). If reducing and
eliminating racial/ethnic disparities continues as a policy
goal, then continuing research on this front is vital.

Supplementary Material

Supplementary data are available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.
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