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IntroductIon 

 The association of higher edu-
cational attainment with longer life 
expectancy has been observed in a 
variety of settings1 Although poorer 
longevity among the lower educated 
has been well-documented, less un-
derstood is whether the association 
between education and mortality is 
similar for groups disadvantaged by 
other factors, such as minority race/
ethnicity. The concept of intersection-
ality acknowledges that social catego-
rizations, such as race, class, and gen-
der, are interconnected and can lead 
both groups and individuals to expe-
rience multiple forms of overlapping 
advantage and disadvantage. Thus, 
combinations of social categories may 
interact and influence health differ-
ently from markers of social status 
examined in isolation.2 This topic has 
particular relevance because, although 
racial and ethnic diversity continues 
to increase in the United States, mor-
tality gradients in certain race/eth-
nicities, particularly Asians and Na-
tive Americans, remain understudied.
 In theory, the intersection of race/
ethnicity, education, and mortality 
could work in different directions. 
More education may provide advan-
tages that buffer minorities from ra-

cial disadvantage and thereby confer 
larger mortality gains within oth-
erwise disadvantaged groups com-
pared to Whites.3 Conversely, the 
diminishing returns hypothesis sug-
gests racial disadvantages may limit 
the health advantages gained with 
more education within certain race/
ethnic groups.4 There are very few 
theories that generate specific em-
pirical predictions, and these dy-
namics may vary by race/ethnicity.
 A variety of mechanisms could un-
derlie differences in the relationship 
between education and mortality by 
race/ethnicity. Interpersonal racism 
may lead similarly educated persons 
of different races/ethnicities to expe-
rience differing levels of discrimina-
tion at school and in the workplace, 
reducing mental and ultimately phys-
ical health status. However, structural 
racism, defined as the ways in which 
racism is manifested and reinforced at 
the macrolevel, has been shown to be 
detrimental to health from very early 
in the life course.5 Structural racism 
may work through a variety of mecha-
nisms. First, quality of schooling var-
ies across racial groups.6 After school-
ing is completed, discrimination in 
the labor market may lessen the eco-
nomic returns, and ultimately health 
and mortality benefits for equiva-
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lently educated minorities relative to 
Whites.7 Non-economic factors may 
also overshadow educational benefits. 
Contextual contingency or competing 
demands on time may be more acute 
for members of some race/ethnicity 
groups. For example, caregiving roles 
are often a large burden among mi-
nority women,8 and minority men are 
more likely to be at risk of incarcera-
tion compared to Whites.9 Finally, 
chronic conditions, such as asthma, 
are linked to early-life negative ex-
posures such as poor housing quality, 
and Blacks and Native Americans suf-
fer from greater lifelong health prob-
lems than Whites of similar ages.10 
 However, the effects of structural 
racism are not fully understood. For 
example, despite having relatively 
low socioeconomic position, His-
panics have better health and mor-
tality compared to Whites.11 His-
panics of low education have been 
shown to have mortality patterns 
similar to better educated Whites.12 

Existing Literature
 Overall, existing studies have 
found that educational differentials in 
mortality in Blacks are similar to or 
slightly narrower than those found in 
Whites.1,13-16 Only a handful of stud-
ies using data from the US National 
Health Interview Study (NHIS), or 
vital statistics data, have examined 
education-mortality associations for 
Hispanics and have found mixed re-
sults.12,17,18  Very little empirical work 
has been conducted on the interplay 
of education and early life conditions 
among Asians and Hispanics and the 
situation may be more complex. Asian 
and Hispanics have higher rates of im-
migration compared to other racial/

ethnic groups in the United States, 
and immigrants tend to be healthier 
than the native born for most health 
conditions, a phenomenon known as 
the healthy migrant effect.19 Limited 
evidence suggests that educational 
disparities may be lesser in immi-
grants as those in the lowest educated 
groups fare better than expected.20

 However, previous research has 
had two major limitations: First, 
comparisons have mostly been lim-
ited to Blacks and Hispanics com-

One of the great difficulties in ef-
fect measure modification research 
is that when both exposures are as-
sociated with the outcome, there 
will automatically be a statistically 
significant interactive effect on either 
the relative or absolute scales or both. 
 To complicate matters further, 
the relative and absolute scales often 
do not agree.21 It is therefore vital 
for an analyst to be explicit about 
the meaning of such tests for inter-
action in these contexts.22 Absolute 
interaction effects have greater pub-
lic health importance because they 
reflect the number of deaths related 
to an exposure in each subgroup.  As 
highlighted by Ward et al, another 
important consideration for interac-
tions in racial disparities analyses is 
the prevalence of exposure and out-
come in each subpopulation.23 In 
an example from the social sciences, 
the association between several key 
demographic and behavioral risk 
factors, such as gender, race/ethnic-
ity, education, and obesity, appear to 
decline with age on the relative scale, 
but the absolute number of deaths 
between advantaged and disadvan-
taged groups increases throughout 
the life course.21 Strengthening the 
Reporting of Observational studies 
in Epidemiology (STROBE)24 guide-
lines recommend presenting both ab-
solute and relative interaction effects. 
However, how to interpret each, par-
ticularly when they differ in magni-
tude or even direction can be difficult 
and dependent on both research goals 
and an understanding of the topic 
under study. Absolute interactive ef-
fects are particularly important when 
examining racial health disparities for 
three reasons: 1) mortality rates vary 

The primary aim was to 
test whether the association 

between educational 
attainment and mortality 

is modified by race/
ethnicity of understudied 
racial/ethnic groups in the 

United States.

pared to Whites, despite the fact that 
racial and ethnic diversity continues 
to increase in the United States. It is 
not known whether health returns of 
education are similar in other groups 
such Asians and Native Americans, 
which have very different educational 
and mortality patterns compared 
to other races/ethnicities. A second 
limitation of studies on this topic is 
that they have formally examined ef-
fect measure modification by race/
ethnicity solely on the relative scale. 
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widely between races/ethnicities, with 
Blacks suffering a far greater burden 
of premature death; 2) educational 
composition differs significantly be-
tween races/ethnicities; and 3) a key 
health priority is identifying vulner-
able populations with excess deaths. 
 The present analysis examines the 
association of education and mortal-
ity using a dataset, the National Lon-
gitudinal Mortality Study (NLMS), 
with a sample size large enough to 
examine differences across race/eth-
nicity. The primary aim was to test 
whether the association between edu-
cational attainment and mortality is 
modified by race/ethnicity on either 
the relative or absolute scale including 
understudied racial/ethnic groups in 
the United States. This analysis con-
tributes to the literature by analyzing 
all major race/ethnicities and by pro-
viding a more thorough examination 
of interactive effects on both scales.

Methods

Sample
 The National Longitudinal Mor-
tality Study (NLMS) is a representa-
tive sample of the non-institutional-
ized population of the United States 
designed to study mortality differen-
tials in demographic and socioeco-
nomic groups. Deidentified data may 
be obtained by contacting the Na-
tional Longitudinal Mortality Study.
 Baseline data were obtained from 
the Annual Social and Economic Sup-
plements covering the period from 
March 1973 to March 2002; Current 
Population Surveys (CPS) for Febru-
ary 1978, April 1980, August 1980, 
December 1980, and September 

1985; and one 1980 Census cohort. 
CPS respondents were matched using 
probabilistic methods based on per-
sonal identifiers to National Death 
Index data for up to 11 years, which 
is maintained by the National Cen-
ter for Health Statistics. Matching 
of CPS data to death data has been 
found to be largely effective at captur-
ing all deaths in each study cohort.25 
 To maintain confidentiality of 
participants, baseline interview dates 
were not disclosed, and April 1, 1983, 
has been denoted as the starting point 
for all records. All socioeconomic and 
demographic data was self-reported 
and collected one time only. The 
public-use data file for the study cur-
rently includes data on 1,222,344 
persons with more than 112,375 
identified mortality records. Respon-
dents aged <25 years were excluded 
from this analysis because educa-
tional attainment may not be com-
pleted before this age (n= 441,883). 
All respondents missing any covariate 
data were also excluded (n=54,705).

Outcome
 The outcome measure in this analy-
sis was all-cause mortality determined 
via death certificate data throughout 
11 years of follow up from baseline. 

Exposure
 CPS was the data source for 
educational attainment in NLMS. 
The education variable in NLMS 
attempts to translate post-1991 
data, which measures highest de-
gree earned, into equivalent years of 
school to maintain consistency. This 
analysis classifies education into four 
mutually exclusive categories: less 
than high school (less than 12 years), 

high school only (exactly 12 years), 
some college (13-15 years), and bach-
elor’s degree or higher (16+ years).

Covariates
 Self-reported race and ethnic-
ity were also collected in the CPS as 
White, Black, American Indian or 
Eskimo, Asian or Pacific Islander, and 
other, non-White. Hispanic origin 
was recorded as Mexican, other His-
panic, or non-Hispanic. In this analy-
sis, racial categories were mutually 
exclusive; all Hispanics were classified 
as Hispanic, regardless of race chosen.  
Potential confounders of the associa-
tion between education and mortal-
ity were included in the analysis. All 
were collected via CPS and Census 
records. Sex is categorized as male 
or female. Age at time of interview 
was top coded at 90. Urban vs rural 
status was determined via the 1970, 
1980, or 1990 Census. An urban area 
consists of all places of 2,500 or more 
inhabitants. Marital status was classi-
fied as divorced, married, never mar-
ried, separated, or widowed. Family 
income was measured as percent of 
poverty level in 1990 and dichoto-
mized as at or less than poverty and 
above poverty level. Immigration sta-
tus was coded as either born in the 
United States or not. Finally, employ-
ment status was defined as employed; 
employed but absent from work; un-
employed; disabled, unable to work; 
and not in labor force because re-
tired, student, homemaker, or other 
reason. All confounders were iden-
tified a priori via a literature review.

Statistical Analysis
 Descriptive characteristics for the 
analytical sample were stratified by 
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race/ethnicity. Multivariable analysis 
was performed using Cox propor-
tional hazards. The proportional haz-
ard assumption was not met for all 
covariates. However, because the pres-
ent dataset’s large sample size would 
produce many significant results for 
even small deviations from the pro-
portionality assumption, Schoenfeld 
residuals were also plotted and ex-
amined. Thus, it was determined the 
proportionality assumption was rea-
sonable. Relative interaction effects 
were assessed by testing an interaction 
term. Models were then stratified by 
race/ethnicity. Cox proportional haz-
ards models were adjusted for age and 
sex and then a full set of covariates.
 Absolute interaction was assessed 
by calculating predicted rates for each 
education group using a linear bino-
mial model as suggested by Thomp-
son26 because it assesses departures 
from additivity by estimating risk 
difference. A Poisson distribution 
was assumed to address model non-
convergence as suggested by Spie-
gelman and Herzmark.27 The linear 
binomial regression model, using 
an identity link, is advantageous be-
cause it allows for direct estimation 
of probabilities, differences in prob-
abilities and of the interaction con-
trast. Because it is calculated on the 
additive scale, effect measure modi-
fication can be assessed using an in-
teraction term. Additive models were 
adjusted by age and then a full set of 
covariates. Sex was not included as a 
covariate and other race was exclud-
ed in linear binomial models due to 
model non-convergence. All code was 
completed in SAS and available by 
contacting the author of this article. 
 All procedures were in accordance 

with the ethical standards of the re-
sponsible committee on human ex-
perimentation (institutional and 
national) and with the Helsinki Dec-
laration of 1975, as revised in 2000. 
Informed consent was obtained from 
all participants included in the study.

results

 The final analytic sample in-
cluded 725,756 participants with 
a total of 7,446,796 person years of 
follow up. Full descriptive charac-
teristics of the sample are shown in 
Table 1. The study included 604,344 
non-Hispanic Whites, 61,019 non-
Hispanic Blacks, 42,910 Hispanics, 
12,106 non-Hispanic Asians, and 
4,994 non-Hispanic Native Ameri-
cans, and 383 other race. Those with 
more education were more likely to 
be male, non-Hispanic White, and 
urban. Slightly more decedents were 
male, and Blacks had the highest pro-
portion of deceased status (16.5%). 
The largest educational attainment 
group was those with high school 
only (38.1%) followed by those 
with less than high school (27.2%).
 In the age- and sex-adjusted Cox 
proportional hazards multivariable 
analysis, Asians had the lowest rate of 
death compared to Whites (HR:.57, 
95%CI: .54, .61), followed by His-
panics (HR: .59, 95%CI: .57, .61). 
Native Americans had a slightly lower 
risk of mortality compared to Whites 
(HR: .86, 95%CI: .80, .94). Blacks 
had the highest risk of mortality com-
pared to Whites (HR: 1.07, 95%CI: 
1.05, 1.10). Higher educational at-
tainment was associated with lower 
hazards of mortality for all groups. 

Although the overall interaction term 
was statistically significant (P<.001), 
the only race/ethnicity*educational 
attainment pair that was statistically 
significant was Black*less than high 
school. Results were qualitatively 
similar in the age- and sex-adjusted 
and full models (data not shown). The 
relative difference in mortality haz-
ards from high to low education were 
similar across most race/ethnicities as 
can be most clearly seen in Figure 1. 
 In contrast to these results, large 
race/ethnicity differences in absolute 
mortality across educational categories 
were observed, and the race*education 
interaction term was significant at the 
P<.001 level. The racial groups with 
the highest baseline mortality had the 
highest absolute educational mortality 
differentials. Blacks had the highest 
predicted mortality for almost every 
educational category. For instance, 
Blacks with less than a high school 
diploma experienced 7,842 (95%CI: 
7,644, 8,041) excess deaths compared 
to college educated Whites in the age-
adjusted model. Blacks also had wide 
mortality differentials for each addi-
tional level of education. Whites also 
had wide mortality differentials by ed-
ucation. Increased mortality was most 
pronounced among the least educated 
Whites, and for this group, mortality 
risk differences were similar to com-
paratively educated Blacks. Whites ex-
perienced a steep decline in mortality 
with greater educational attainment, 
but risk differences remained higher 
than Asians and Hispanics with some 
college or at least a Bachelor’s degree. 
Both Hispanics and Asians had lower 
baseline mortality and had the lowest 
mortality for each educational group. 
The mortality differentials for both 
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Table 1.  Descriptive characteristics of the National Longitudinal Mortality Study (n=725,756) by race/ethnicity 1983 to 1994

Total

American 
Indian or 
Eskimo, 

N=4,994

Asian, 
N=12,106

Hispanic, 
N=12,106

Non-
Hispanic 

Black, 
N=61,109

Non-Hispanic 
White, 

N=604,344

Other 
nonWhite, 

N=383

N % N % N % N % N % N % N %

Educational attainment               

   College 133579 18.4 296 5.9 3825 31.6 3780 8.8 5874 9.6 119677 19.8 127 33.2

   High school only 276293 38.1 1748 35.0 3729 30.8 12812 29.9 19970 32.7 237936 39.4 98 25.6

   Some college 118805 16.4 776 15.5 1886 15.6 5307 12.4 8496 13.9 102277 16.9 63 16.4

   Less than high school 197079 27.2 2174 43.5 2666 22.0 21011 49.0 26679 43.7 144454 23.9 95 24.8

Age

   25-34 202102 27.8 1778 35.6 4028 33.3 15347 35.8 18608 30.5 162178 26.8 163 42.6

   35-44 153456 21.1 1203 24.1 3108 25.7 10801 25.2 13188 21.6 125063 20.7 93 24.3

   45-54 120816 16.6 854 17.1 2149 17.8 7342 17.1 10258 16.8 100165 16.6 48 12.5

   55-64 114554 15.8 602 12.1 1550 12.8 5220 12.2 8996 14.7 98130 16.2 56 14.6

   65-74 85301 11.8 379 7.6 906 7.5 2809 6.5 6573 10.8 74617 12.3 17 4.4

   75-84 40582 5.6 145 2.9 303 2.5 1168 2.7 2747 4.5 36215 6.0 a a

   85+  8945 1.2 33 .7 62 .5 223 .5 649 1.1 7976 1.3 a a

Sex

   Female 388053 53.5 2653 53.1 6418 53.0 22934 53.4 35634 58.4 320220 53.0 194 50.7

   Male  337703 46.5 2341 46.9 5688 47.0 19976 46.6 25385 41.6 284124 47.0 189 49.3

Nativity status

   Immigrant  47733 6.6 40 0.8 6868 56.7 18768 43.7 1754 2.9 20092 3.3 211 55.1

   Native born 678023 93.4 4954 99.2 5238 43.3 24142 56.3 59265 97.1 584252 96.7 172 44.9

Marital status

   Divorced     57355 7.9 584 11.7 582 4.8 3584 8.4 6933 11.4 45651 7.6 21 5.5

   Married      514376 70.9 3167 63.4 9159 75.7 30607 71.3 30324 49.7 440851 72.9 268 70.0

   Never married 71503 9.9 643 12.9 1555 12.8 4501 10.5 10576 17.3 54170 9.0 58 15.1

   Separated    17629 2.4 192 3.8 155 1.3 1895 4.4 5803 9.5 9566 1.6 18 4.7

   Widowed      64893 8.9 408 8.2 655 5.4 2323 5.4 7383 12.1 54106 9.0 18 4.7

Income 

    Above poverty level 640336 88.2 3364 67.4 10779 89.0 33834 78.8 43026 70.5 549033 90.8 300 78.3

    At or less than poverty level 85420 11.8 1630 32.6 1327 11.0 9076 21.2 17993 29.5 55311 9.2 83 21.7

Employment status

   Employed, not working 24016 3.3 124 2.5 406 3.4 1200 2.8 2218 3.6 20059 3.3 9 2.3

   Unemployed, looking for work 25927 3.6 429 8.6 402 3.3 2388 5.6 4157 6.8 18537 3.1 14 3.7

   In school 247208 34.1 1827 36.6 3290 27.2 13691 31.9 19868 32.6 208416 34.5 116 30.3

   Not in labor force, housekeeping 12769 1.8 141 2.8 133 1.1 871 2.0 2107 3.5 9510 1.6 7 1.8

   Employed 415836 57.3 2473 49.5 7875 65.1 24760 57.7 32669 53.5 347822 57.6 237 61.9

Urbanicity

   Rural  231550 31.9 3079 61.7 1835 15.2 5765 13.4 10330 16.9 210464 34.8 77 20.1

   Urban  494206 68.1 1915 38.3 10271 84.8 37145 86.6 50689 83.1 393880 65.2 306 79.9

Death status

   Alive 622702 85.8 4402 88.1 11258 93.0 39331 91.7 50980 83.5 516378 85.4 353 92.2

   Not alive 103054 14.2 592 11.9 848 7.0 3579 8.3 10039 16.5 87966 14.6 30 7.8

a. Some cells not shown for other race due to small n.
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groups were narrower than Blacks, 
Whites, and Native Americans. Na-
tive Americans had a steeper mortality 
differential than Asians and Hispanics, 
but narrower than Whites and Blacks. 
Native Americans experienced fewer 
excess deaths in the less than high 
school group than Whites, but more 
excess deaths in the high school only 
and some college groups (Table 2).  
 These patterns can be seen most 
clearly in Figure 2. Deaths per 
100,000 were highest in the least edu-

cated Black and Whites but declined 
more steeply by educational category 
for Whites. Deaths were lower in 
Asians and Hispanics, and the differ-
ences between the highest and lowest 
educated were smaller in these groups. 

 
dIscussIon 

 Higher educational attainment 
was associated with lower mortality 
across all race/ethnicities, consistent 

with a wide body of literature.28-31 
On the relative scale, limited inter-
action was observed between educa-
tional attainment and race/ethnicity, 
meaning that the relative risk of death 
from high to low education is for the 
most part similar within each group. 
On the absolute scale however, the 
difference in the death rate between 
low and high educational attainment 
varied greatly by race/ethnicity. Spe-
cifically, Blacks and Whites had both 
the highest rates of death among 

Figure 1. Adjusted hazard ratios for death stratified by race/ethnicity in the National Longitudinal Mortality Study, 1983 to 1994
Other race not shown due to small n. Reference=College educated. Adjusted by age, sex, urban/rural status, marital status, employment status, immigration status, and 
poverty level
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the least educated and the steepest 
mortality gradients by education, al-
though even at the highest levels of 
educational attainment, mortality re-
mained elevated among Blacks com-
pared to other racial groups. Notably, 
the highest educated Blacks had pre-
dicted mortality rates similar to the 
least educated Asians and Hispanics. 
Asians and Hispanics experienced 
much narrower education-mortality 
gradients compared to Blacks and 
Whites. Education-mortality gra-
dients among Native Americans 
were narrower than those found in 
Whites and Blacks but wider than 

those found in Asians and Hispanics.  
 Similar to the present findings, 
previous work on this topic found 
that among minorities, education-
al-mortality disparities were simi-
lar or slightly “narrower” compared 
to Whites on the relative scale.28-31 
This suggests educational attainment 
provides similar or only modestly 
smaller mortality gains in Blacks 
compared to Whites. Conversely, 
the health literature has shown 
more evidence for the diminishing 
returns hypothesis on the relative 
scale.32,33 It is unclear why the inter-
active effects of education and race/

ethnicity would work differently 
for health than mortality. One pos-
sible explanation may be that previ-
ous researchers did not thoroughly 
investigate interaction on both the 
absolute and relative scales. Specifi-
cally, a limited number of studies 
have examined these associations on 
the additive scale. One other study 
examined the interactive effects of 
educational attainment and race/
ethnicity on mortality and found ef-
fects on the multiplicative but not 
the additive scale using NHANES 
data but did not include Hispan-
ics, Asians, or Native Americans.34 

Table 2. Risk differences per 100,000 in mortality by race/ethnicity and educational attainment in the National Longitudinal 
Mortality Study 1983 to 1994 

Model 1: Risk differences (95% 
CI)

Model 2: Risk differences (95% 
CI)

Race/ethnicity * education   
   Non-Hispanic White * less than high school 7842 (7644, 8041)a 5620 (5422, 5818)a

   Non-Hispanic Black*less than high school 8117 (7683, 8551)a 5433 (4999, 5867)a

   Hispanic*less than high school 1108 (817.4, 1398)a 506.8 (173.9, 839.7)a

   Asian*less than high school 875.8 (14.6, 1737)a 470.3 (-435, 1375)
   Native American*less than high school 4117 (2925, 5310)a 2093 (869.1, 3316)a

   Non-Hispanic White*high school only 849.7 (736.6, 962.8)a 570.3 (451.4, 689.2)a 
   Non-Hispanic Black *high school only 2740 (2414, 3067)a 1542 (1226, 1859)a

   Hispanic*high school only 702.1 (400.4, 1004)a 513.5 (190.8, 836.2)a

   Asian*high school only 575.7 (-46, 1198) 580.4 (-63, 1224)
   Native American*high school only 2196 (1198, 3194)a 874.3 (-83, 1832)

   Non-Hispanic White*some college 563.2 (431.9, 694.4)a 418.2 (280.3, 556)a

   Non-Hispanic Black*some college 1957 (1527, 2387)a 1037 (632.4, 1442)a

   Hispanic*some college 234.2 (-154, 622.9) 277.4 (-144, 699.2)
   Asian*some college -268 (-822, 286.1) 53.3 (-540, 646.9)
   Native American*some college 927.7 (-223, 2078) -36 (-980, 908.4)

   Non-Hispanic Black*college 1189 (711.7, 1666)a 760.1 (303, 1217)a

   Hispanic*college -6 (-458, 446.2) 205.6 (-282, 693.3)
   Asian*college -671 (-989, -353) 106.1 (-337, 549.4)
   Native American*college 1058 (-1004, 3120) 733.5 (-1414, 2881)

a. P ≤.05
Other race not shown due to small n.
The reference category for all risk differences is college-educated White. 
Model 1 is age adjusted.
Model 2 is adjusted by age, urban/rural status, marital status, employment status, immigration status, and poverty level.  Sex is not included in model 2 due to model 
non-convergence.
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 The choice of testing interactive 
effects on the relative vs absolute 
scale is not an obvious one and rare-
ly explicitly justified, despite the fact 
that the different scales often give 
contradictory answers as to the pres-
ence of interaction.21 In many cases 
of social patterning of disease, base-
line levels of both exposure and dis-
ease differ substantially across groups 
such that relative comparisons may 
not be as informative as comparisons 
on an absolute scale. For instance, 

health returns to education could be 
conceived as either relative or abso-
lute gains from additional years of 
education within each race/ethnicity. 
A lack of interaction on the relative 
scale could be interpreted as similar 
returns to education for Black vs 
Whites, but the absolute results tell 
a very different and more relevant 
story. While Blacks gain in terms of 
mortality improvement as they go up 
the educational ladder, they still have 
much higher levels of mortality at 

equivalent levels of education, which 
aligns with the theory of diminished 
returns in that education is not con-
verted into the same level of health 
for Blacks compared to Whites.
 The finding that the least educat-
ed Whites suffered disproportionate 
mortality compared to their better 
educated counterparts is in agree-
ment with previous work on this 
topic. Case and Deaton hypothesize 
this is due to deaths of despair among 
marginalized Whites.35 However, this 

Figure 2. Age-adjusted expected deaths per 100,000 in the National Longitudinal Mortality Study by race/ethnicity, 1983 to 1994
Other race not included due to model non-convergence
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group has changed in composition 
substantially over recent decades as 
Whites have become better educat-
ed, so much so that selection effects 
could also play an important role.36 
 The differences for Asians and 
Hispanics compared to Whites on 
both the absolute and relative scales 
were smaller; and, for those with 
a less than high school diploma, 
Whites suffered far greater mortality. 

 In addition, higher levels of social 
cohesion in immigrant communities 
may be protective of health by reduc-
ing everyday stressors and producing 
positive affect,11 though the fully ad-
justed models in this study included 
immigration status. Importantly, the 
lower levels of overall mortality for 
Asians and Hispanics compared to 
Whites may also account for these 
findings. Taken together, these re-
sults suggest that the interplay be-
tween race/ethnicity and education 
is complex and may not be con-
sistent by racial and ethnic group.

Study Limitations and 
Strengths
 This study has several limitations 
that should be noted. First, data are 
only available for a limited number 
of cohorts and a relatively narrow 
time frame. Many of these dynam-
ics may be evolving over time as 
both the demographic composition 
and mortality patterns in the United 
States are rapidly changing. In ad-
dition, these data are self-reported, 
though it is unlikely misreporting 
would be different by race/ethnic-
ity. Finally, although this dataset 
contained a rich set of covariates, 
unmeasured confounding may be 
present. The present analysis also has 
a number of strengths, including a 
very large cohort, allowing for the 
examination of racial/ethnic groups 
that would not be possible with a 
smaller sample size. In addition, 
NLMS contains complete mortal-
ity data obtained from death certifi-
cates. Finally, the statistical approach 
used in this analysis allows for direct 
calculation of absolute differences 
in mortality and interactive effects.

PublIc health 
IMPlIcatIons 

 Assessing the interactive effects of 
educational attainment and race/eth-
nicity on mortality is an important 
topic in social science research, par-
ticularly for understanding the inter-
sectionality of social identities on life-
time health advantage and ultimately 
mortality. This analysis thoroughly 
examined both absolute and relative 
interaction and found that when one 
group, in this case Blacks, suffers dis-
proportionate baseline mortality, as-
sessing relative interaction may not 
be sufficient and may belie important 
mortality disparities. In the present 
study, Blacks experienced greater ab-
solute mortality at each level of educa-
tion, and even at the highest levels of 
education, they experience mortality 
rates higher than their lower educated 
counterparts of other races/ethnici-
ties. This suggests the health benefits 
of education may not outweigh the 
social disadvantages of racial discrimi-
nation. This same pattern was not ob-
served in other disadvantaged minor-
ities, such as Hispanics and Asians. 
Further research is needed to under-
stand why the benefits of educational 
attainment on mortality do not func-
tion uniformly across race/ethnicity.
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