
https://doi.org/10.1177/0022146519849932

Journal of Health and Social Behavior
2019, Vol. 60(2) 222–239
© American Sociological Association 2019
DOI: 10.1177/0022146519849932
jhsb.sagepub.com

Original Article

A variety of independent researchers using different 
data sources and methodologies have now estab-
lished a troubling fact: The long-running trend of 
universal gains in life expectancy (LE) has come to 
a halt or in some U.S. subpopulations, reversed 
(e.g., Bound et  al. 2015; Case and Deaton 2015; 
Geronimus, Bound, and Colen 2011; Gross, Glied, 
and Muennig 2015; Hendi 2015; Meara, Richards, 
and Cutler 2008; Montez et  al. 2011; Olshansky 
et  al. 2012; Preston and Elo 1995; Sasson 2016). 
The disparity in LE between higher and lower edu-
cated groups has been growing at least since 1990 in 
blacks and whites, men and women.

Although the advent of the opioid epidemic 
postdated the early growth in LE inequity (Meara 

et al. 2008; Muennig et al. 2018), investigators have 
wondered whether rising opioid and other drug-
related deaths are to blame. In fact, drug overdoses 
can explain a substantial fraction of growing 
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inequity among whites, especially those ages 30 to 
60 (Ho 2017). However, less is known about the 
importance of drug-related deaths among other sub-
populations, such as nonwhites or older Americans. 
Furthermore, the literature has made little progress 
in placing the growth of drug-related deaths in con-
text alongside other historically important causes of 
death, such as chronic diseases, that may also play 
an important role in recent trends in LE. Without a 
more complete understanding of the drivers of this 
growing inequity, the research and policy commu-
nities are at risk of focusing too narrowly on this 
single, currently prominent behavioral risk rather 
than considering more fundamental causes (Link 
and Phelan 1995).

Despite these gaps in the empirical evidence, 
much of the discussion of recent trends in LE both 
in the academic community and the popular press 
has focused on the growth of drug-related deaths. 
One prominent narrative suggests that increased 
opioid and other drug deaths may be the conse-
quence of growing existential despair among less 
educated Americans. This narrative suggests that 
economic stagnation and unresponsive social insti-
tutions induce despair among the less educated, 
who look to substance use to numb the pain or 
tedium of losing status, resources, meaningful 
work, and opportunities to build and support their 
families—that is, as means of actual or slow sui-
cide (Case and Deaton 2017). Proponents of this 
hypothesis have aggregated drug-related deaths 
together with deaths to suicide and alcoholic liver 
disease into a composite “deaths of despair” 
(DOD) classification (Case and Deaton 2017; 
Monnat 2016).

Empirically, the focus on DODs as a coherent 
composite category largely has been driven by the 
observation that rates of death due to this composite 
rose among whites ages 45 to 54 (Case and Deaton 
2017), a cohort one might speculate would be 
highly affected by the economic stagnation of the 
last 30+ years, especially among its less educated 
members. However, this increase in crude death 
rates in one narrow age range for whites—an age/
race group whose baseline death rate is low—does 
not in itself shed light on the extent to which 
increasing DOD explain the growing educational 
disparities in LE across demographic groups over-
all or relative to other causes. And given the find-
ings that drug overdose deaths alone are important 
contributors for working-age whites (Ho 2017), 
some have questioned whether the increases in 
crude death rates attributed to the composite DOD 
measure are primarily driven by opioid and other 

drug overdose deaths (Masters, Tilstra, and Simon 
2018; Muennig et al. 2018).

The emphasis on and popularization of the DOD 
narrative also carries the risk of ignoring alternative 
explanations of recent trends in drug-related deaths 
and growing educational LE inequity. In interpret-
ing what underlies the dramatic increase in opioid-
related deaths, many investigators do not point to 
despair per se but instead point to the exuberant and 
deceptive marketing of OxyContin by Purdue 
Pharma (Van Zee 2009), the overprescription of 
legal opioids by physicians (Guy et al. 2017), and 
an increased availability of heroin explicitly mar-
keted to whites (Quinones 2016). Given their strong 
addictive quality, these changes in the availability 
of opioids could explain an increase in opioid 
deaths whether or not they are socioeconomically 
patterned by despair. In addition, the contribution 
of opioids to growing educational inequities in LE 
could be explained by differential access to life-
saving resources should overdose occur or the pos-
sibility that the less educated are more likely to use 
opioids that put them at greater risk of overdose—
for example, heroin laced with fentanyl, a synthetic 
opioid 50 to 100 times as potent as morphine (Katz 
2017, Katz and Goodnough 2017; Rubin 2017)—
even if they do not use drugs more often or feel 
greater despair than their better educated counter-
parts. Recent research found that the geographic 
patterns of increased drug deaths appear to be more 
closely related to patterns of supply of legal and 
illegal drugs than patterns of economic decline 
(Ruhm 2018).

More fundamentally, the underlying assumption 
of the DOD narrative that populations are “giving 
up” in the face of economic or social adversity 
neglects a body of research on the great variety of 
positive coping mechanisms people use to deal with 
life challenges. James (1994) first hypothesized and 
found evidence for the health-harmful effects 
among working-class black men of the psychologi-
cal predisposition to remain hopeful and relentless 
in their struggles to overcome racial subordination 
and economic insecurity that he called “John 
Henryism.” Several studies have since provided 
evidence that among the working class, such a pre-
disposition to high-effort coping with chronic hard-
ship predicts higher mean blood pressure and 
obesity and other risk factors for cardiovascular dis-
eases (CVDs) and cancers (Booth and Jonassaint 
2016; Godbout and Glaser 2006; James et al. 2006; 
Khansari, Shakiba, and Mahmoudi 2009; Parente, 
Hale, and Palermo 2013; Seeman et  al. 2010; 
Steptoe and Kivimäki 2013).
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So too, the weathering hypothesis (Geronimus 
1992; Geronimus et  al. 2006, 2015) emphasizes 
health as an emergent capacity of human beings 
that dynamically develops over the life course in 
response to repeated or chronic and structurally 
rooted material, psychosocial, or environmental 
stressors. Weathering theory recognizes health as 
dynamic across the full life course as biopsychoso-
cial mechanisms link fundamental social causes 
(Link and Phelan 1995) to population distributions 
of health, disease, and longevity. Mechanistically, 
advances in stress physiology, human stress genom-
ics, epigenetics, and the mechanisms of telomere 
attrition confer biological plausibility on and sug-
gest pathways for causal links between high-effort 
coping with chronic stress exposure and disease.

In brief, active coping with everyday adversities 
shaped by structural disadvantages activate the 
hypothalamic-pituitary-adrenal (HPA) axis and 
sympathetic nervous system (SNS) (Geronimus 
et al. 2006; McEwen 1998; Sapolsky, Romero, and 
Munck 2000). This feedback system prepares the 
body for responses to stressful situations, for exam-
ple by signaling for increased cortisol secretion, to 
utilize stored energy and respond to threats 
(Traustadóttir, Bosch, and Matt 2005). But repeated 
or chronic exposure to and physiological coping 
with stress inhibits the body’s ability to efficiently 
turn off the HPA and SNS, a circumstance associ-
ated with dysregulation of glucocorticosteriods, 
neurotransmitters, and inflammatory cytokines 
(McEwen and Gianaros 2010). Persistent activation 
of allostatic systems due to structural disadvantages 
has detrimental effects on cellular systems, includ-
ing pathogenic gene expression and dysregulation 
and acceleration of the normal cellular aging pro-
cess (Linnenbringer, Gehlert, and Geronimus 
2017). These pathways are thought to be especially 
important in the early onset of chronic stress-related 
diseases and cancers.

These lines of research suggest that the less edu-
cated may be dying not only or primarily from 
hopelessness and maladaptive coping through alco-
hol or opioid abuse but perhaps from engaging in 
high-effort coping with adversity, reflecting the 
hopeful belief that their economic uncertainty can 
be overcome with effort and tenacity. On a popula-
tion level, such biopsychosocial processes would 
develop into life-threatening chronic diseases over 
the life course. Because the weathering process can 
take years or decades to develop into pernicious 
disease, if this were the case, growth in educational 
inequity in LE would be apparent at older ages 
(ages 65–84 years) and not only in the younger 

cohorts. Thus, it is important to study trends in edu-
cational inequity in LE in a broader age range than 
many extant studies and place rises in educational 
LE inequity stemming from specific behaviors such 
as opioid and other drug overdoses in perspective 
with possible rises in other historically important 
stress-related causes such as CVDs and cancers 
(Jemal et al. 2008).

The current investigation was designed to esti-
mate the contribution of DOD to growing educa-
tional inequities in LE in the aggregate and for each 
underlying condition—opioid and other drugs, 
alcoholic liver disease, or suicide—as well as a 
broad range of other historically important causes 
among blacks and whites ages 25 to 84 in 1990 
through 2015. We build on existing literature on the 
growth in educational inequity in LE in several 
ways. First, we focus on a broader array of causes 
of death than most studies, which focus on a single 
cause or smaller subset of potential causes. Second, 
we ask whether the distribution of causes of death 
responsible for growing LE inequities varies by 
race or gender. Much recent literature places a 
strong emphasis on trends in mortality among 
whites and sometimes only white women (e.g., Ho 
and Fenelon 2015; Montez and Zajacova 2013b), 
although educational gradients in mortality have 
historically been detected in all races and have also 
recently grown among blacks. Third, we ask 
whether the distribution of causes of death respon-
sible for growing LE inequities varies by adult age 
group (working- compared to post–middle age). 
Recent literature often emphasizes a specific age 
group—often working-aged adults—although deaths 
at older ages are more common and may or may not 
reflect the same trends or causes of death as those 
distinctive of younger adults. Fourth, we update 
most closely related research—for example, Meara 
et  al. (2008), who studied increasing educational 
inequity in the 1980s and 1990s, or Sasson (2016), 
who studied deaths through 2010 but did not con-
sider drug-related deaths in a separate category 
from all external causes. Fifth, by providing esti-
mates through 2015, we are capturing an era in 
which opioid deaths continued to rise at an alarm-
ing rate, inclusive of the explosion of opioid-related 
deaths beginning in 2010 for heroin overdose 
deaths and in 2014 for deaths related to fentanyl 
and fentanyl analogs (synthetic opioids). Finally, by 
providing a more complete accounting of the driv-
ers of growing LE inequality than has been possible 
in previous literature, we hope to shed new light on 
the biopsychosocial processes underlying recent 
trends in mortality and in particular, spur critical 
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examination of the popular theory that the deterio-
rating LE of less educated Americans can be traced 
to an epidemic of hopelessness and despair.

By focusing on the growth in LE inequity, our 
goal is different from providing an accounting of 
the primary causes of death overall or specific 
demographic groups or the causes of educational 
inequity in LE at a single time period. For example, 
CVD is the leading cause of death overall, yet if 
rates of CVD deaths did not change differentially 
by education between 1990 and 2015, they would 
not contribute to the growing educational inequities 
in LE. If differential changes have occurred, they 
could theoretically contribute either to growing 
educational inequity in LE over the study period or 
to lowering it.

Data and Methods
We analyzed non-Hispanic blacks and non-Hispanic 
whites separately. For counts of deaths, we used 
data from the Multiple Cause of Death public use 
files, which contain individual-level information on 
decedents in the United States, including cause of 
death, age, sex, race, ethnicity, and educational 
attainment. To estimate the population at risk of 
death using the same covariates, we used data from 
the 1990 and 2000 decennial U.S. census and the 
2010 and 2015 American Community Survey. We 
started our analysis in 1990, the first year in which 
vital statistics data could be matched by educational 
attainment to population estimates constructed 
using appropriately large samples. Seven states 
were omitted because they did not report education 
on the death certificate in all four years of the analy-
sis. We limited our analysis to the 43 states and the 
District of Columbia that did. Strictly speaking, this 
exclusion implies that our results apply only to these 
43 states and the District of Columbia. However, 
since the states excluded (Georgia, Louisiana, New 
York, Oklahoma, Rhode Island, South Dakota, and 
Washington) collectively had somewhat lower opi-
oid and other drug overdose death rates in 2015 than 
the states included, our estimates are likely to show 
a somewhat larger effect for drug deaths than we 
would have shown had we been able to include 
these states. A sensitivity analysis suggests that this 
exclusion had minimal effects on our estimates (see 
the Methodological Appendix in the online version 
of the article for a more elaborate discussion of 
these data).

We focused on ages 25 through 84. Education 
through high school will be completed in most cases 
before age 25, while issues of age misreporting and 

the identification of a primary cause of death when 
many conditions are present become problematic 
among those 85 and older (Preston and Elo 1999; 
Tinetti et al. 2012). We present estimates for the full 
age range (25–84) as well as separately for 25- to 
64- and 65- to 84-year-olds.

We categorized education by sex- and race- 
specific relative ranks (bottom quartile vs. top three 
quartiles) in the overall distribution rather than by 
credentials or years of education to adjust for distri-
butional changes in educational attainment across 
race/sex cohorts. To do so, we followed the meth-
odology of Bound et al. (2015). To estimate the rel-
ative contributions of various causes of death to 
growing LE inequity, we calculated cause-specific 
mortality rates by race, sex, and five-year age group 
separately for those in the bottom quartile and top 
three quartiles of the educational distribution. 
Using standard period life-table methods, these 
mortality rates were used to construct measures of 
years of life lost (YLL)—overall and by cause—
from ages 25 through 84. The all-cause version of 
this measure represents the difference between the 
LE between two ages and the maximum number of 
years in that age range (e.g., 60 years from ages 
25–84). The cause-specific version of this measure 
apportions the total years lost to the various causes 
based on the age at which individuals die of a par-
ticular cause. For example, a person dying on his or 
her 65th birthday due to cancer loses 20 years of 
life to cancer in the interval 25 to 84, and a person 
dying of a drug overdose on his or her 45th birthday 
loses 40 years to drug overdose in that interval. The 
population measures of YLL by cause represent 
aggregates of these cases.

When researchers decompose YLL or standard-
ized death rates (SDR) using standard methods, 
they are implicitly or explicitly making counterfac-
tual assumptions about what would have happened 
had certain causes of death not occurred. Standard 
methods assume competing risks are independent. 
If, as seems plausible, risks are positively correlated 
(e.g., if the person who dies of a drug overdose is at 
increased risk of dying from other causes), the 
cause-specific analysis will tend to overestimate the 
impact of any specific cause on YLL or SDR 
(Manton and Stallard 1984). This effect may be 
more pronounced for a death that occurs at age 25 
than a death at age 80 since the overly optimistic 
counterfactual is effectively applied to more poten-
tial years of life in the former case than the latter. In 
the current context, this means the impact of causes 
that disproportionately affect younger populations—
for example, opioid deaths—is likely to be 
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exaggerated, and the estimated impact of causes that 
disproportionately affect older populations—for 
example, CVD—is likely to be conservative.

To categorize deaths by cause, we used diagnos-
tic categories of the 9th and 10th Revisions of the 
International Classification of Diseases (ICD), 
using standard concordances. Appendix Table A5 in 
the online version of the article lists and defines the 
causes of death studied according to the ICD9 
codes used in 1990 and ICD10 codes used in 2015. 
Validity studies have shown these to be highly com-
parable (Anderson et al. 2001). Limitations to using 
death certificate data are well understood. Of par-
ticular relevance to this study are concerns that 
deaths caused specifically by opioids may be under-
counted on death certificates (Ruhm 2017a, 2017b). 
We therefore combined deaths attributed to opioids 
and other drugs into a single category1 and gener-
ally discuss our findings for the broad set of DOD, 
which includes other drug- and alcohol-related 
deaths and suicides. More broadly, deaths may be 
misclassified, and the death certificate may list as 
primary the proximate cause even if there were 
other distal contributors or comorbidities (Manton 
and Stallard 1984). Despite such limitations, these 
data include important information and sample 
sizes for the subgroups of interest not found 
elsewhere.

Researchers studying the changes over time in the 
mortality gradient have either analyzed population-
level vital statistics matched to population-level 
census data, as we do (e.g., Bound et  al. 2015; 
Case and Deaton 2015, 2017; Olshansky et  al. 
2012; Sasson 2016), or used nationally representa-
tive survey data linked with mortality vital statis-
tics data for the survey sample members (e.g., 
Hendi 2015; Ho 2017; Ho and Fenelon 2015; 
Meara et al. 2008). There are potential limitations 
with either source of data. However, the data we 
used provided the only data with sufficient sample 
sizes for the purposes of fulfilling our primary 
objectives of (1) focusing on black and white pop-
ulations stratified by education and (2) consider-
ing a comprehensive set of causes of death rather 
than simply a single cause or the most common 
ones. In contexts in which linked survey sample 
data can be compared to matched population-level 
vital statistics and census data, Sasson (2017) 
found the two showed similar results in terms of 
trends, though the linked survey sample data con-
sistently show lower overall mortality rates than 
the population-level data. Lower rates in linked 
survey compared to population data are consistent 
with the exclusion of the incarcerated and the 

well-known underrepresentation of members of 
vulnerable groups more generally in survey sam-
ples (Brown, Lariscy, and Kalousová 2018; Sasson 
2017).

Finally, for a variety of reasons, including the 
fact that entire populations are being used in calcu-
lations, researchers do not typically report confi-
dence intervals for LE or YLL estimates. However, 
because sampling rates for census sources contain-
ing education information varied between years, we 
did calculations confirming the fact that confidence 
intervals are small enough that meaningful differ-
ences will typically be statistically distinct (see the 
Methodological Appendix and Table A3 in the 
online version of the article).

Results
Table 1 lists YLL from ages 25 through 84, sepa-
rately for 1990 and 2015, overall, and disaggregated 
by sex, race, and educational rank. In all cases, 
women’s longer LE compared to men’s is reflected 
in fewer YLL, although the gender gap narrows 
between 1990 and 2015 because women experience 
smaller gains in LE than men. Overall, differences 
in YLL between whites and blacks also decrease 
over time, falling from 6.31 to 3.18 years for men 
and 3.98 to 2.00 years for women. In each year, 
whites have fewer YLL than their black same-sex 
counterparts with one exception: In 2015, white 
women in the lowest educational quartile effec-
tively converged with black women in terms of YLL 
(also see Figure 1).

Both blacks and whites, men and women, show 
increased inequality in YLL between the lowest and 
higher education categories between 1990 and 
2015. Among whites, both decreasing LE among 
the lowest educational quartile, especially among 
women, and increasing LE among the higher edu-
cational quartiles play important roles in widening 
the gap. Notably, for blacks, very small educational 
gaps in YLL in 1990 (only 1.37 years for men; .31 
years for women) increased to sizeable gaps by 
2015 (4.35 years for men; 2.54 years for women), 
largely due to increasing LE among blacks in the 
higher educational quartiles, consistent with find-
ings reported by Sasson (2016).

Table 2 shows the number of YLL for each edu-
cational group in 1990 and 2015, the change in 
YLL between 1990 and 2015 for each educational 
group, and the change in the educational YLL gap 
between 1990 and 2015, in total and broken down 
by cause, for each race/sex group. The final column 
of each panel shows the share of the total change in 
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Table 1.  Years of Life Lost (YLL) between Ages 25 and 84 by Sex, Race, and Educational Rank, 1990 
and 2015, Calculated Using CDC Multiple Cause of Death Files, Decennial Census, and American 
Community Survey.

Men Women

  1990 2015 1990 2015

Non-Hispanic white
  Total 11.71 9.81 7.30 6.74
 L ow education 14.38 14.91 8.67 10.92
  High education 11.07 8.34 7.00 5.71
  Education gap 3.31 6.57 1.67 5.21
Non-Hispanic black
  Total 18.02 12.99 11.28 8.74
 L ow education 19.07 16.43 11.49 10.77
  High education 17.69 12.09 11.18 8.23
  Education gap 1.37 4.35 .31 2.54

Note: Low education refers to bottom 25% of the education distribution, and high education refers to the top 75% of 
the education distribution, within cohorts defined by sex, race-ethnicity, and year of birth. Education gap = YLL in the 
low education group minus YLL in the high education group. Data on education distribution and population counts 
derived from U.S. decennial census 1940–2000 and American Community Survey 2010 and 2015, accessed via IPUMS 
(Ruggles et al. 2019). Sample sizes are 234,509; 79,131; 252,632; 265,482; 1,933,828; 2,093,801; 1,784,705; 333,260; 
and 345,176, respectively. Mortality data derived from the Centers for Disease Control and Prevention (CDC) 
Multiple Cause of Death files for 1990 and 2015; sample sizes are 2,151,890 and 2,718,198, respectively.

Figure 1.  Trends in Years of Life Lost, 1990–2015, by Sex, Race, and Educational Rank.
Note: Low education refers to the bottom 25% of the education distribution, and high education refers to the top 
75% of the education distribution, within cohorts defined by sex, race-ethnicity, and year of birth. Data on education 
distribution and population counts derived from U.S. decennial census 1940–2000 and American Community Survey 
2010 and 2015, accessed via IPUMS (Ruggles et al. 2019). Sample sizes are 234,509; 79,131; 252,632; 265,482; 
1,933,828; 2,093,801; 1,784,705; 333,260; and 345,176, respectively. Mortality data derived from the Centers for 
Disease Control and Prevention (CDC) Multiple Cause of Death files for 1990, 2000, 2010, and 2015; sample sizes 
are 2,151,890; 2,407,193; 2,472,542; and 2,718,198, respectively.
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the size of the educational gap in YLL between 
1990 and 2015 due to each specific cause. Thus, for 
example, we see that opioid and other drug deaths 
accounted for a small number of YLL for white 
men in 1990 (.29 or .13 years depending on educa-
tional rank) but became quantitatively more impor-
tant in 2015 (1.57 or .63 years). This implies that 
opioid and other drug deaths account for .79 years, 
or 24%, of the growing educational inequity in YLL 
for white men. Deaths to CVD contributed 19% to 
the growth of this inequity among white men; how-
ever, this gap grew because CVD deaths declined 
more for white men in the high education group 
than in the low education group. Other (non-lung) 
cancers contributed 21% to the increasing educa-
tional inequity among white men. In this case, the 
growing inequity was a function of increases in 
YLL among white men in the low education group 
and decreases in the high education group.

For white men, aggregated DOD account for 
29% of the increase, yet for black men, they account 
for only 2%. For white women, DOD account for 
19%, while for black women, DOD account for 0%. 
The convergence in YLL between low education 
blacks and whites seen in Figure 1 is only partially 
accounted for by the growth in drug-related deaths 
among white men and women.

Changes in CVD deaths are important in every 
group, although the size of their contribution varies 
from 19% for white men to 45% for black men and 
from 11% for white women to 31% for black 
women. Overall, the increase in the educational gap 
is a function of greater declines for high education 
compared to low education groups across race and 
gender. Changes in deaths from all cancers account 
for 24% (white men), 36% (black men), 29% (white 
women), and 43% (black women) of the growing 
educational LE disparity.

We also looked at changes in and contributors to 
YLL for working age adults (25–64 years) sepa-
rately, where one would expect DOD to have their 
largest impact (see Table 3). We did find that DOD 
account for 82% of the widening gap in YLL 
between ages 25 and 64 among white men and 50% 
among white women, consistent with previous 
studies that find opioid and other drug deaths are 
the largest contributors to growth in educational 
inequity in LE for whites in this age group (Table 
3). Yet, the total increase (across all causes) in the 
educational gap in YLL is small for white men in 
this younger age group (.57 years out of the total 
3.26 years for all ages) and white women (.67 years 
out of the total 3.54 years for all ages). Among 

blacks, DOD are not driving growing educational 
inequality in LE even at the younger ages.

Figure 2 displays the growth in the educational 
gap in YLL by cause. The black portion of each bar 
represents deaths at ages 25 through 64; the grey 
portion reflects deaths at ages 65 through 84. The 
figure clarifies that opioid and other drug overdose 
deaths for blacks did not contribute importantly to 
the growing educational gap as they did for 
whites—this despite a persistent black disadvan-
tage in earnings and education throughout the 
period. Each of the component causes of DOD con-
tributes to growing inequity among white women 
and men, although opioid and other drug overdoses 
make substantially larger contributions than suicide 
or alcoholic liver disease. To illustrate, while 
among whites DOD account for 29% and 19% of 
the growing educational inequity for men and 
women (Table 2), respectively, less than 5% of the 
gap is explained by suicide and alcoholic liver dis-
ease deaths. Even limiting the estimates to 25- to 
64-year-old whites, where opioid and other drug 
deaths are the major contributors, only 8% of the 
gap for men and 6% for women (Table 3) are 
accounted for by suicide and alcoholic liver disease 
deaths compared to 73% and 44% of the growing 
educational inequity due to opioids and other drugs 
for men and women, respectively.

Among blacks, the contribution of each compo-
nent cause of DOD is smaller than among their 
white counterparts. In the cases of alcoholic liver 
disease among black men and women and other 
drug overdoses among black women, they work to 
narrow the educational inequity, not increase it. 
Declines in deaths to external causes including 
homicide and accidents—a category that some sug-
gest includes misclassified suicides (Rockett, 
Samora, and Coben 2006)—also narrowed the gap 
for all groups except non-Hispanic white women, 
for whom homicide made no contribution, while 
the contribution of accidents was very small. In all 
demographic groups studied, especially blacks, the 
contributions of growing educational inequities in 
CVD and cancer deaths were substantial. 
Considering ages 25 through 64 alone, consistent 
with other researchers, we find opioid and other 
drug deaths are the largest contributors to growth in 
educational inequity in LE for whites. Other (non-
lung) cancers are the largest contributor to the 
growth in educational inequity in LE for blacks in 
this age group. For whites and blacks, deaths at 
ages 25 through 64 explain relatively little of the 
growth in the educational inequity in YLL. Most of 
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the growth in educational inequity in YLL occurs in 
the 65-84 years of age range

Discussion
Our findings are consistent with other studies con-
firming that educational inequity in LE has grown 
for non-Hispanic blacks and non-Hispanic whites, 
men and women, and extend them to show 
continued—even accelerated—growth through 
2015. Between 1990 and 2015, whites show larger 
growth in educational inequity in YLL than blacks, 
and white women show the largest growth. In all 
groups, only a small share of the growth in the educa-
tional gap in YLL occurs among 25- to 64-year-olds, 
with the lion’s share occurring at ages 65 to 84 years.

Consistent with earlier researchers, we find the 
contribution of drug overdose deaths increased sub-
stantially over the study period for whites, particu-
larly in the 25- to 64-year-old age group. However, 
in the specific context of growing LE inequities, 
our findings question the merit of aggregating opi-
oid and other drug overdose deaths with suicide and 
alcoholic liver disease or viewing them all as a 
coalescent conceptualization of DOD.

Conceptually, in assessing the DOD narrative, it 
is worthwhile to recall that the word despair is 
defined as “the complete loss or absence of hope.” 
Certainly, suicide deaths are likely to reflect the 
absence of hope, but is despair the dominant expla-
nation of chronic liver disease or opioid overdose 
deaths? Death to chronic liver disease is the 

Figure 2.  Change in Education Gap in Years of Life Lost (YLL), 1990–2015, by Race, Sex, and Age 
Range.
Note. Graph measures change in difference between high and low education groups, measured in YLL. Low education 
refers to the bottom 25% of the education distribution, and high education refers to the top 75% of the education 
distribution, within cohorts defined by sex, race-ethnicity, and year of birth. Data on education distribution and 
population counts derived from U.S. decennial census 1940–2000 and American Community Survey 2010 and 2015, 
accessed via IPUMS (Ruggles et al. 2019). Sample sizes are 234,509; 79,131; 252,632; 265,482; 1,933,828; 2,093,801; 
1,784,705; 333,260; and 345,176, respectively. Mortality data derived from the Centers for Disease Control and 
Prevention (CDC) Multiple Cause of Death files for 1990 and 2015; sample sizes are 2,151,890 and 2,718,198, 
respectively.
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endpoint of decades-long alcoholism for which 
despair may be one contributor, along with 
Hepatitis C, exposure to other toxins, and genetic 
predisposition. And as noted, the explosion in opi-
oid deaths may be accounted for by changes in drug 
composition, supply, and marketing.

Empirically, the contribution to the increasing 
educational gradient of opioid and other drug over-
doses is substantial in whites, but the contribution 
of deaths to suicide or alcoholic liver disease is far 
less substantial and in some cases is zero or nega-
tive. In all demographic groups studied, especially 
blacks, we found the contributions of growing edu-
cational inequities in CVD, cancer, and other inter-
nal causes of death larger than the contributions of 
inequities in suicide or alcoholic liver disease. For 
white and black women and black men, lower 
respiratory diseases (emphysema, chronic bronchi-
tis, and asthma) contributed a larger share than 
DOD to the inequitable growth in YLL by educa-
tional rank during the study period. Our findings 
are consistent with Phillips and Hempstead (2017), 
who found that the gap in suicide rates between 
high school and college graduates grew only 
slightly from 2005 to 2014 for middle-aged women 
and not at all for men. Our findings also confirm the 
conclusion of Masters et  al. (2018) and Muennig 
et al. (2018) that opioid and other drug overdoses 
are driving the impact of DOD on the growth in 
educational inequity in LE of whites ages 45 to 54 
and extend these findings to a broader age group of 
U.S. whites and U.S. blacks.

Our findings highlight the urgency of focusing 
on what might account for growing rates of excess 
death due to chronic disease among the less edu-
cated, in particular excess deaths to CVDs and non-
lung cancers. As noted, the weathering (Geronimus 
1992; Geronimus et  al. 2006, 2015) and John 
Henryism (Bennett et  al. 2004; James 1994) 
hypotheses may provide theoretical guidance. They 
emphasize the health costs of tenacious high-effort 
coping with adversity. The findings of an increasing 
number of social epidemiological studies incorpo-
rating biomeasures are suggestive that stress-related 
chronic disease risks may have grown among the 
less educated, including in response to growing 
economic hardship and social inequity (Rodriguez 
et al. 2019). Seeman et al. (2018) found the 2008 
Great Recession adversely impacted the blood pres-
sure, fasting glucose, and medication usage of those 
study participants most likely to be affected. Studies 
find evidence that racial-ethnic (Geronimus et  al. 
2006; Rodriguez et  al. 2019) and socioeconomic 
(Seeman et al. 2010) inequalities in allostatic load 

scores—an indicator of stress-mediated wear and 
tear across body systems—increase across young 
through middle adulthood, indicating the early 
onset of chronic diseases in disadvantaged popula-
tions that may lead to excess deaths, especially in 
medically underserved populations. In a 10-year 
prospective cohort study of midlife women, Moody 
et  al. (2018) found that everyday discrimination 
contributed to increased central adiposity and ele-
vated blood pressure. Miller et al. (2015) found that 
poor black youth in Georgia exhibiting higher self-
control and academic resilience in the face of 
adversity show accelerated cellular aging compared 
to their peers. In sum, for the economically or 
socially most vulnerable, sustained experience with 
material, environmental, and psychosocial stressors 
that activate harmful and cumulative biopsychoso-
cial adaptations over the life course may dysregu-
late and ultimately exhaust neuro-endocrine, 
cardiovascular, metabolic, and immune systems 
and accelerate cellular aging, enhancing risk of 
early disease onset and ultimately, excess death 
(Cohen et  al. 2015; Cohen, Janicki-Deverts, and 
Miller 2007; Epel and Lithgow 2014; Geronimus 
et  al. 2006, 2015; Gruenewald et  al. 2009; James 
et  al. 1987; Janicki-Deverts et  al. 2008; McEwen 
1998; McEwen and Gianaros 2010; McEwen and 
Stellar 1993; Thoits 2010).

Race and Gender
Our findings also speak to trends in health inequities 
along the vectors of race and gender. While still sub-
stantial, black-white inequities in YLL have been 
reduced by about half over the study period, largely 
as a function of decreases among more educated 
blacks and increases among less educated whites. 
While decreasing YLL among blacks in the higher 
educational category is a positive development, it 
occurred against the baseline of little educational 
group differential in YLL for black men in 1990 and 
none for black women. An open question that 
deserves further study is the extent to which the 
decrease in YLL for blacks in the higher educational 
group relative to the low education group reflects 
improved health status or greater access to health 
services that prevent incident cases of disease from 
becoming case fatalities (Geronimus et al. 2001).

Consistent with Sasson’s (2016) findings, 
between 1990 and 2010, highly educated black men 
showed a steeper decline in YLL than less educated 
black men. However, we found the less educated 
group experienced a reversal leading to greater 
YLL in 2015 than they had achieved in 2010 as 
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well as greater within-race educational inequity in 
YLL. After modest ups and downs, less educated 
black women showed only a small improvement of 
.72 years in YLL between 1990 and 2015. Our find-
ings also show that much of the narrowing of black-
white inequities can be accounted for by reductions 
in homicide, accidents, and HIV deaths for black 
men and women together with the rise in drug 
deaths for white men and women.

The gender gap also declined during the study 
period, largely due to women experiencing 
increases or smaller decreases in YLL compared to 
men, depending on the specific race and age group. 
Of all groups, only white women have shown evi-
dence of decreasing LE throughout the 25-year 
period. Researchers who studied white women in 
the earlier sections of our study period found smok-
ing rates to be an important contributor to women’s 
death rates (Ho and Fenelon 2015; Meara et  al. 
2008; Montez and Zajacova 2013 a,b). Consistent 
with these studies, we found that smoking rates, 
while consistently higher for less educated white 
men than their female counterparts, declined in 
white men such that an estimated .6 fewer YLL 
between 1990 and 2015 could be accounted for by 
less smoking (see our calculations presented in the 
Methodological Appendix in the online version of 
the article). For less educated white women across 
the relevant cohorts, smoking behavior changed lit-
tle. Thus, our calculations suggest gender differ-
ences in smoking trends can explain some of the 
white gender differences in trends in YLL. 
However, we found no trend in smoking rates for 
less educated white women that would have clear 
implications for their rising mortality rates to the 
level of less educated black women’s by 2015. 
Actually, inequities in lung cancer deaths narrowed 
the educational inequity in LE among black and 
white men while making a small contribution 
among women. Deaths to non-lung cancers made a 
larger contribution to growing educational inequi-
ties in all race/sex groups.

Public Health Implications
The continued explosion and unequal distribution of 
overdose deaths adds urgency to the call for the opi-
oid epidemic to be addressed. Reversing the growth 
of drug-related deaths will be especially beneficial 
in terms of LE for working-age whites and most 
emphatically so for white working-age men with 
low education.

However, much like players of the classic 
“whack-a-mole” arcade game, it is important we do 

not focus our attention on a single “mole” while the 
others go unattended. In a fundamental cause 
framework (Link and Phelan 1995), the successful 
suppression of a single mole only allows for another 
mole to rear its head. A broad examination of recent 
trends in LE suggests that success in promoting 
health equity will be partial at best if we focus too 
narrowly on the opioid epidemic. Even among 
white men, addressing the opioid epidemic will not 
fully resolve the growing LE inequities observed. 
Furthermore, opioid and other drug deaths played a 
lesser role in growing educational inequities in LE 
among white women or blacks between 1990 and 
2015. These are the groups that pose the biggest 
challenges for promoting health equity: Less edu-
cated white women experienced the most consistent 
and alarming increases in YLL while less educated 
blacks have the highest levels of YLL throughout 
the study period. While provisional evidence sug-
gests growth in opioid deaths among blacks in 
2016, they remain dramatically lower than among 
whites, and whether or to what extent they contrib-
ute to growing educational inequity in LE is 
unknown (Katz and Goodenough 2017). Finally, 
drug-related deaths explain less of the growing dis-
parity in LE at ages 65 to 84, where most of the 
overall growth in LE inequity occurred.

Thus, even as we tackle the opioid epidemic, we 
should not lose sight of the widening educational 
mortality gap attributed to CVD, cancers, and other 
internal causes. In this regard, we emphasize that 
the widely publicized DOD narrative is speculative 
and imbued with untested motivational assump-
tions about individuals’ behaviors that may turn 
attention away from other reasonable explanations 
for the opioid epidemic, such as the role of the over-
selling and overprescription of opioids or the 
increasing use of fentanyl in street drugs. It over-
looks black lives, for whom very little growth in 
life-expectancy inequity can be explained by opioid 
and other drug-related deaths.

Framing matters: The use and popularization of 
the DOD construct has important implications for 
agenda setting, guiding where research and inter-
vention dollars are spent and on whom. Its popular-
ization threatens to divert attention from other 
important entrenched drivers of health inequity, 
including CVD, cancers, and other internal causes. 
Without greater evidence, we recommend that 
researchers be cautious in their use of DOD as a 
shortcut label to lend explanatory credibility to its 
underlying narrative of hopelessness. The DOD 
label overlooks black lives and implies that a lack 
of resilience explains LE inequities among whites 
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even as a growing body of empirical evidence sug-
gests that resilience is characteristic of many socio-
economically disenfranchised U.S. populations 
facing structural oppression and that the process of 
persistent, high-effort coping itself can have 
adverse health repercussions.

Supplemental Material
Appendices are available in the online version of this 
article.
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Note
1.	 The ICD9 codes for these deaths include 291, 303, 

304, 965.00-965.09, E850-E858, E950.0-E950.5, 
E980.0-E980.5. ICD10 codes include F10-F19, 
X40-X44, X60-X64, X85, Y10-Y14.
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