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Abstract

Background: Recent research has suggested that increases in mortality among middle-
aged US Whites are being driven by suicides and poisonings from alcohol and drug use.
Increases in these ‘despair’ deaths have been argued to reflect a cohort-based epidemic
of pain and distress among middle-aged US Whites.

Methods: We examine trends in all-cause and cause-specific mortality rates among
younger and middle-aged US White men and women between 1980 and 2014, using offi-
cial US mortality data. We estimate trends in cause-specific mortality from suicides,
alcohol-related deaths, drug-related deaths, ‘metabolic diseases’ (i.e. deaths from heart
diseases, diabetes, obesity and/or hypertension), and residual deaths from extrinsic
causes (i.e. causes external to the body). We examine variation in mortality trends by
gender, age and cause of death, and decompose trends into period- and cohort-based
variation.

Results: Trends in middle-aged US White mortality vary considerably by cause and gen-
der. The relative contribution to overall mortality rates from drug-related deaths has
increased dramatically since the early 1990s, but the contributions from suicide and
alcohol-related deaths have remained stable. Rising mortality from drug-related deaths
exhibit strong period-based patterns. Declines in deaths from metabolic diseases have
slowed for middle-aged White men and have stalled for middle-aged White women, and
exhibit strong cohort-based patterns.

Conclusions: We find little empirical support for the pain- and distress-based explan-
ations for rising mortality in the US White population. Instead, recent mortality increases
among younger and middle-aged US White men and women have likely been shaped by
the US opiate epidemic and an expanding obesogenic environment.
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Key Messages

obesogenic environment.

by the US HIV/AIDS epidemic.

* Recent cause-specific mortality trends among US White men and women are inconsistent with existing explanations
for rising mortality among middle-aged White Americans.
* Younger- and middle-aged US White mortality has likely been shaped by the US opiate epidemic and an expanding

* Trends in younger- and middle-aged US White men’s mortality from extrinsic causes of death have also been shaped

Introduction

Reports of increasing mortality among young and middle-
aged White Americans have alarmed researchers and have
raised serious challenges for US health policy.'™ Evidence
suggests that mortality increases have been disproportion-
ately driven by deaths from chronic liver disease, suicide
and drug overdoses,'™ which some suggest are ‘likely
symptoms of the same underlying epidemic’.” Specifically,
mortality trends among middle-aged White Americans are
thought to reflect rising distress, economic insecurities and
chronic pain in this population.'™ Distress- and pain-
based narratives have also been covered widely in media
outlets and have prompted discussions over the possible so-
cial problems and economic challenges shaping mortality
risk in White America.”"?

In this study, we use official US mortality data to exam-
ine cause-specific mortality trends among younger-aged
(25-34 years) and middle-aged (35-54 years) US White men
and women between 1980 and 2014. We examine trends in
White men’s and women’s mortality separately, by the spe-
cific causes of death said to be most responsible for rising
mortality among middle-aged White Americans: suicides,
alcohol-related deaths and drug-related deaths.' We also
examine recent trends in mortality rates from ‘metabolic
diseases’ (i.e. deaths from obesity, heart disease, diabetes
and/or hypertension), as some researchers hypothesize that
an expanding obesogenic environment in the USA might ele-
vate mortality risk from these causes of death.'®!’ Finally,
we analyse mortality trends in residual deaths from extrinsic
causes, with particular attention to infectious diseases and
other HIV-related deaths.'® Results from our analyses do
not support the contention that recent trends in US White
mortality have been driven by a ‘lost generation’ suffering

an ‘epidemic of pain’ or rising distress.”

Methods

Counts of death among US White women and men aged
25-54 for years 1980-2014 were obtained from the
National Center for Health Statistics (NCHS) Mortality
Multiple Cause-of-Death public use records.'” Annual

estimates of mid-year population for US White women and
men aged 25-54 for years 1990-14 were obtained from
the Centers for Disease Control and Prevention (CDC)
Bridged-Race Population Estimates, 1990-2014."% Annual
estimates of mid-year population for US White women and
men aged 25-54 for years 1980-89 were obtained from
the US Census Bureau’s Vintage Quarterly Population
Estimates."” We combined these data sources to calculate
annual age-specific mortality rates for US White men and
women aged 25-54 for years 1980-2014.

We examined annual trends in White men’s and wom-
en’s all-cause age-specific mortality rates and separately by
suicides, alcohol-related deaths, drug-related deaths, meta-
bolic diseases and residual deaths from extrinsic causes
(see Supplementary data for cause-of-death coding, avail-
able at IJE online). We estimated single-year age-specific
mortality rates by fitting Poisson rate models separately to
three age groups (25-34, 35-44, 45-54) and separately for
men and women (see Supplementary material for a detailed
description of our analytic approach). Additionally, we fit-
ted age-period-cohort (APC) models using the intrinsic esti-
mator (IE) to White men’s and women’s mortality rates
separately by deaths from suicides, alcohol use, drug use
and metabolic diseases (see Supplementary material for a
broader discussion about the use of APC methods). We
used APC models to examine if cohort-based variation in
the extrinsic causes of death exhibit generational patterns
consistent with Case and Deaton’s ‘lost generation’ hy-
pothesis.” This hypothesis posits that cohorts of middle-
aged Whites are experiencing greater mortality increases
from suicides, alcohol use and drug-related deaths than are
other cohorts. Additionally, we fitted APC models to
examine if the period-based variation in drug-related mor-
tality coincides with the timing of the Food and Drug
Administration (FDA) approval of oxycodone-based pain-
killers such as Oxycontin, which was first introduced in
1996 and aggressively marketed thereafter.”*’ Finally,
we also explored whether cohort-based variation in meta-
bolic disease mortality is consistent with the hypothesis
that duration of exposure to the US obesogenic environ-
ment has elevated metabolic disease mortality risk for re-
cent US birth cohorts.'>'®
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Figure 1. Absolute changes in US White women'’s (left) and men’s (right) age-standardized mortality rates, ages 45-54. Top row: 1999-2013. Middle

and bottom rows: 1980-2014. Mortality rates are per 100 000 person-years.

Results

In the top row of Figure 1, we plot absolute changes in
age-standardized all-cause and cause-specific mortality
rates among US White women (left) and White men (right)
aged 45-54 between 1999 and 2013. These graphs are pro-
vided to replicate Case and Deaton’s 2015 analyses that
focused on recent trends in middle-aged White mortality
(1999-2013), and which emphasized rising mortality risk
from extrinsic causes of death related to health behaviours
(e.g. heavy alcohol consumption).” We separate trends by
gender to highlight the fact that increases in all-cause mor-
tality during this time occurred only among White women,
with increases among White men observed only through
2005 followed by rapid decreases.”® We also include trends
from other extrinsic causes of death not highlighted
by Case and Deaton, to observe how trends in these re-
sidual causes of death tracked with trends in all-cause
mortality.

In the second row of Figure 1, we plot absolute changes
in mortality rates among middle-aged White men and
women between 1980 and 2014, to more accurately ob-
serve the time at which mortality rates from these causes of
death first increased. Middle-aged US White men’s and

women’s all-cause mortality rates dropped considerably
across the 1980s and 1990s, but mortality reversals noted
by Case and Deaton® can be observed to begin around
1998. What we do not observe, however, in either White
women’s mortality or White men’s mortality, are sizeable
increases in mortality from either suicides or alcohol-
related deaths during this time. These trends are more
easily observed in the third row of Figure 1, in which we
re-plot the mortality trends without all-cause mortality in
order to more clearly see the cause-specific mortality trends
on a finer scale. Here, we see that rising all-cause mortality
among middle-aged White men between 1998 and 2005
cannot be attributed to changes in suicides, as suicide rates
did not increase substantially until the late 2000s, when
White men’s all-cause mortality rates were decreasing. Nor
can the increases in White men’s mortality be attributed to
alcohol abuse, as we observe no substantive increases in
White men’s alcohol-related mortality at any time. The in-
creases in middle-aged White men’s all-cause mortality ap-
pear to correspond most with the striking increases in
drug-related deaths and the variable trend in residual
deaths from extrinsic causes. The latter partly reflect
trends in HIV/AIDS-related mortality, as we observe a
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pronounced drop in residual deaths in the mid-1990s that
corresponds with the introduction and widespread adop-
tion of antiretroviral treatments (ART) in 19962737 (see
Supplementary material for trend analyses of HIV/AIDS-
related deaths among middle-aged White men). Overall,
we observe dramatic mortality decreases in residual deaths
between 1996 and 1998, followed by large increases
between 1998 and 20035, and then steady decreases there-
after. We also see that increases in mortality from drug-
related deaths are much larger than the increases suggested
by trend analyses limited to years 1999-2013. Specifically,
the absolute change in drug-related mortality rates for
White men aged 45-54 between 1999 and 2013 is about
22.8 deaths per 100 000, whereas the absolute change be-
tween 1980 and 2014 is about 36.5 deaths per 100 000.
The results show that increases in White men’s drug-
related mortality began in the early 1990s, with an acceler-
ated increase beginning in the late 1990s.

Among middle-aged White women we observe trends
similar to those among White men, save the dramatic vari-
ation in residual deaths from extrinsic causes. Specifically,
we observe rapid increases in drug-related mortality that
begin in the late 1990s, whereas we observe only relatively
minor mortality increases from both suicide and alcohol
use. Although mortality rates rise slightly from these causes
of death between the late 1990s and the 2010s, mortality
increases in residual deaths from extrinsic causes were
comparable to increases in both suicide and alcohol-
related deaths.

In Figure 2, we plot absolute changes in US White
men’s and women’s mortality rates between 1980 and
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2014 for ages 25-34 and 35-44. We provide these results
to contrast White men’s and women’s mortality trends in
these age groups with those trends observed among the
middle-aged group (ages 45-54 years). Four findings are
especially noteworthy. First, we observe mortality in-
creases from drug-related deaths among these younger age
groups, which are very similar to the increases observed
among White men and women aged 45-54. Second, mor-
talities from suicide and alcohol use exhibit no significant
trends, but for a small rise in suicide among White men
aged 35-44 corresponding to the timing of the great reces-
sion (i.e. 2007-09) and a steady decline in alcohol-related
deaths among men aged 35-44. Third, all-cause mortality
rates among young adult White men and women (ages
25-34) have been increasing since 1999 and appear to be
largely driven by rising mortality from drug-related deaths.
And fourth, deaths from residual extrinsic causes appear to
be the overwhelming driver of recent trends in all-cause
mortality rates among both White men and women aged
35-44.

In Figure 3, we plot the combined age-specific mortality
rates from drug-related deaths, alcohol-related deaths, sui-
cide and metabolic diseases among middle-aged White
men and women in order to observe trends in these causes’
contributions to overall mortality levels. Here, we observe
no substantive increases in the relative mortality contribu-
tion from either suicide or alcohol use among middle-aged
US White men or women. In contrast, we observe large in-
creases in the relative mortality contributions from drug-
related deaths for both White men and White women in
both age groups. Finally, we observe that the relative
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Figure 2. Absolute Changes in US White women'’s (left) and men’s (right) age-standardized mortality rates, ages 35-44 (bottom) and 25-34 (top),

1980-2014. Mortality rates are per 100 000 person-years.
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Figure 3. Combined mortality rates for US White women (left) and men (right) aged 45-54 (bottom) and 35-44 (top), from drug-related deaths, alco-
hol-related deaths, suicides and metabolic diseases, 1980-2014. Mortality rates are per 100 000 person-years.
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Figure 4. Period-based variation in drug-related mortality and cohort-based variation in metabolic disease mortality among White women and men
(right), ages 35-54, 1980-2014. Estimates are 3-year moving averages, and gray areas indicate upper and lower bounds of the 95% confidence inter-

val. Estimates are mortality rates per 100 000 person-years.

mortality contribution from metabolic diseases has
dropped considerably for White men and women, but the
pace of the reductions in metabolic disease mortality has
slowed for middle-aged White men and has stalled for
middle-aged White women.

In the top row of Figure 4, we graph 3-year moving
average mortality rates from drug-related deaths among
White men and women aged 35-54 between 1980 and

2014. The mortality rates are estimated from age-period-
cohort (APC) models and are plotted at the mean age (44.1
for women and 44.0 for men) and mean birth cohort
(1954.3 for women and 1954.5 for men) in order to show
only period-based variation in drug-related mortality.
Results indicate striking period-based increases in drug-
related mortality for both White men and women. We ob-
serve increases among White men to begin in the early
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1990s and to rapidly increase in the late 1990s. For White
women, the period-based increases in drug-related deaths
are observed to begin in the late 1990s, but the increases
are smaller than those for White men. In contrast, cohort-
based variation in drug-related mortality is estimated to be
significantly smaller than period-based variation among
White men, and is nearly absent among White women (re-
sults available upon request).

In the bottom row of Figure 4, we graph 3-year moving
average mortality rates from metabolic diseases among
White men and women aged 35-54 across cohorts born
1926 through 1979. The mortality rates are estimated
from APC models and are plotted at the mean ages and
mean time periods (1998.4 for women and 1998.5 for
men) in order to show only cohort-based variation in meta-
bolic disease mortality. Results indicate strong cohort-
based decreases in metabolic disease mortality for US
White men and women born between the 1920s and
1950s. These findings are consistent with existing evidence
suggesting large cohort decreases in US heart disease mor-
tality for US adults born between the late 19th century and
mid 20th century.’"** Beginning with US White men and
women born in the 1950s, however, we observe steady
cohort-based increases in metabolic disease mortality risk.
These cohort-based increases are driving the slowing de-
clines in overall metabolic disease mortality among US
White men and women, as estimates from the APC models
suggest period-based reductions in metabolic disease mor-
tality occurred during the 1990s, 2000s and 2010s (results
available upon request).

Discussion

Recent analyses of US middle-aged White mortality have
reported rising mortality rates that are largely attributed to
increases in deaths from suicides, chronic liver diseases and
drug use.'™ These results imply that an epidemic of pain
and distress might be driving recent mortality trends
among middle-aged White Americans.” However, these re-
sults were derived from analyses that combined men’s and
women’s mortality rates and pooled different causes of
death. When we analyse trends in cause-specific mortality
rates for US White men and women separately, we find lit-
tle evidence to support the pain- and distress-based narra-
tives forwarded by Case and Deaton and popularized in
the media.””~"? Instead, our analyses contribute four im-
portant conclusions that are relevant to both public health
policy and future mortality research.

First, we find sizeable gender differences in mortality
trends among the US White population for both all-cause
and cause-specific mortality. As others have noted, middle-
aged White men and women experienced very different

trends in all-cause mortality during the 2000s and
2010s.%%33 These differences complicate previous research
findings and undermine existing explanations, since we
would expect to observe similar trends among White men
and women had the all-cause mortality increases been
driven by the ‘same underlying epidemic’.? Importantly,
we find gender differences in mortality trends by extrinsic
causes of death as well, which suggest significant gender
differences in the phenomena behind the cause-specific
mortality trends. For instance, deaths from residual extrin-
sic causes greatly affected recent mortality trends among
middle-aged White men (most likely from HIV/AIDS-
related deaths), whereas deaths from these residual causes
only slightly influenced recent mortality trends among
middle-aged White women. Although the increases in
White men’s and women’s mortality from drug-related
deaths are similar in many respects, we observe gender dif-
ferences in their onset, levels and ages most affected. With
these gender differences in mind, health policy makers and
mortality researchers must seriously consider the gender
processes associated with mortality risk, to understand and
address recent trends in US mortality.

Second, although others have combined drug-related
deaths, suicides and alcohol-related deaths, we observe
very different mortality trends for these specific causes. For
instance, among younger and middle-aged White men,
drug-related deaths began to increase in the 1990s,
whereas substantive increases in suicide rates did not occur
until the late 2000s, and no substantive increases in
alcohol-related mortality were observed. Further, the rela-
tive contributions to overall mortality rates from drug-
related deaths increased remarkably across the 1990s,
2000s and into the 2010s, whereas the relative contribu-
tions from both suicide and alcohol-related deaths re-
mained stable across these times. As such, recent US
mortality trends from these three causes of death are quite
different from one another, suggesting that the trends
likely do not share the same underlying cause(s).

Third, the rising mortality from drug-related deaths
among US White men and women is not confined to mid-
life ages. Consistent with others’ reports, we observe
increasing mortality from drug use among US White men
and women in their 20s, 30s, 40s and 50s.212%25:27
Moreover, the mortality increases from drug-related deaths
among White men and women in their 20s and 30s are
driving increases in overall mortality rates at these ages. As
such, we find strong evidence suggesting that increases in
US drug-related mortality reflect a period-based epidemic,
affecting multiple cohorts of Americans during recent
years. The onset and pace of US mortality increases from
drug-related deaths are inconsistent with the idea that
the increases reflect rising incidence of pain among middle-
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aged White Americans.” Instead, rising mortality rates
from drug-related deaths appear to coincide with the rising
availability, over-prescription and misuse of opioid-based
painkillers (e.g. Oxycontin) among US medical practi-
tioners, coupled with related increases in heroin use.”’™*”

Fourth, we find that reductions in mortality related to
metabolic diseases have slowed among middle-aged White
men and have stalled among middle-aged White women.
Moreover, the mortality trends exhibit very strong birth
cohort patterns, whereby the mortality risks from meta-
bolic diseases are higher for more recently born US Whites.
These findings are consistent with previous researchers’
warnings that US mortality levels could soon be affected
by an expanding US obesogenic environment.'* Indeed, we
find that without these cohort-based increases in metabolic
disease mortality risk, the recent increases in middle-aged
US White women’s overall mortality rates likely would not
have occurred. Recognizing that metabolic disease risk is
likely increasing across birth cohorts should be a high-
priority for US public health policy.

To conclude, we acknowledge that recent reports of ris-
ing mortality among US White men and women have
alarmed researchers and pose serious challenges to US
health policy.'™ However, existing research and media re-
ports have pushed narratives that explain the trends in
terms of rising incidence of chronic pain, increasing despair
and economic deterioration in White America.””"® Such
narratives have been fuelled by findings from research that
analysed US White mortality rates in a select age group
(45-54 years) during a narrow period of time (1999-
2013), and that combined men’s and women’s deaths from
vastly different causes.” The analyses produced erroneous
results that suggested mortality rates have increased for
both middle-aged US White men and women, and that
three causes of deaths—suicide, alcohol use, and drug use—
were responsible for the trend. We find little empirical sup-
port for these narratives.

We do not doubt that times of economic insecurity can
have severe consequences for a population’s health-indeed,
White men’s suicide rates track closely with the timing of
economic recessions—nor do we doubt that pain and dis-
tress can pose serious health problems. However, taken to-
gether, our findings suggest that it is unlikely that recent
trends in US White men’s and women’s mortality rates
have been driven by an epidemic of pain and rising distress.
Instead, the recent trends appear to be strongly associated
with three other US epidemics: (i) the opiate epidemic has
driven drug-related mortality among both younger- and
middle-aged US men and women; (ii) the ‘obesity epi-
demic’ likely has increasingly shaped metabolic disease
mortality risk among recent cohorts of US White men and
women; and (iii) lagged effects of the HIV/AIDS epidemic

continued to shape middle-aged White men’s extrinsic
mortality from the 1990s through the 2000s. The recent
trends in US mortality suggest an increasing need to com-
bat the health consequences of both an expanding obeso-
genic environment in the USA and a rampant opiate
epidemic. While some recent developments are encourag-
ing, such as the CDC’s recently published guidelines for
prescribing opiates,>* more action is likely needed to re-
verse trends in opiate-related deaths and rising metabolic
disease risk in the US population.

Supplementary Data

Supplementary data are available at IJE online
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