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Recent decades have not been kind to those
in the middle and bottom of the income
distribution. From 1999 to 2013, real (inflation adjusted) per capita gross domestic
product in the United States grew by 16%.
During the same period, median real income
for households headed by a high school
graduate dropped by 19%. Despite this
widening economic inequality and the additional stress of the 2007–2009 Great Recession, the continued improvement in United
States life expectancy throughout this period—
an increase of 2.1 y—along with better health
among the elderly (1), provided at least some
modicum of comfort that health was improving, even if economic standards were
not. Case and Deaton, in their PNAS article
“Rising morbidity and mortality in midlife
among white non-Hispanic Americans in
the 21st century” (2), have dashed even
this cautiously optimistic view of the past
several decades.
Using cause-of-death statistics from 1999
to 2013, Case and Deaton (2) demonstrate
that death rates for white non-Hispanics at
midlife, age 45–54 y, were rising, rather than

falling as they had in the decades before
1999. Furthermore, the increased mortality
from poisoning (drugs and alcohol), suicides, and related external causes (32.8 per
100,000 people) appears to fully explain the
entire rise in mortality during this period
(33.9 per 100,000).
The study has far-reaching implications
for the financial health of the federal Medicare, Medicaid, and disability insurance programs. To the extent that this generation
of baby-boomers and postbaby-boomers are
approaching retirement with a higher prevalence of chronic diseases, we might expect a
more rapid rise in expenditures for those
newly covered by disability insurance and
Medicare, and a sooner-than-expected date at
which the Social Security Disability Insurance
and Medicare trust funds run dry (3).
This rise in mortality rates is surprising for
at least four reasons. First, it is remarkable
that it took more than a decade to bring this
reversal to the attention of the scientific
community. There is an increasing realization that disability rates among the nearelderly are stagnant or rising (4). We are

aware of only one other study that focused
on rising mortality from poisoning in the
context of aggregate mortality, but this work
focused only on the how poisoning deaths
narrowed black-white gaps in life expectancy,
presenting no information on all-cause mortality by race (5). Second, within this group,
mortality rates grew by a stunning 134 per
100,000 among individuals with a high
school degree or less education. It is difficult
to find modern settings with survival losses
of this magnitude, although Russian males
experienced a well-known and larger rise
in mortality rates during a similar time
span straddling the collapse of the Soviet
Union (6).
Third, the trend is observed only for white
non-Hispanics, and not for the black or
Hispanic populations, who experienced a
continued decline in mortality during the
same period. One possible explanation is a
differentially rapid decline in HIV/AIDSrelated deaths among minority populations.
The death rate for HIV/AIDs did indeed
decline for blacks by 45.8 per 100,000, and
for Hispanics by 8.2 per 100,000 more than
for non-Hispanic whites (7). However, this
cannot explain more than a small fraction of
the total gap.
Another possibility is that racial differences
in prescription opioids dispensed and misuse
of prescription opioids could explain the
differential mortality path. The share of
Social Security Disability Insurance Medicare
beneficiaries age 21–64 y who fill six or more
prescriptions annually is 30% higher for
whites than for blacks (8), and rates of prescription opioid use disorders are also somewhat lower for blacks (9). These differences
seem too modest to explain the reversal in
mortality rates, because one would require
changes over time in the ratio of black-white
opioid use to explain the large differential
growth in black-white mortality rates.
However, another potential explanation is
a rise in white non-Hispanic households
without insurance during the period of
analysis. From 2002 to 2013, the proportion
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Fig. 1.

Proportional change in mortality 1999–2013, by race and ethnicity. Data from table 1 in ref. 2.
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stood at 9.7%, a Pew survey asked respondents if they thought their financial situation
would improve or get worse in the coming
year. Eighty-one percent of blacks thought
their financial situation would improve,
compared with only 57% of white nonHispanics (11). Alongside the mortality
findings, Case and Deaton (2) demonstrate
significant increases in adverse physical and
mental health, increased pain, risk for heavy
alcohol use, and evidence of organ damage
related to alcohol use. These trends in morbidity are consistent with this pessimism, and
could lead to higher rates of mortality among
diseases not usually associated with drug or
alcohol abuse.

Some support for this view comes from
Russia, when there was a sharp increase in
mortality during the 1980s and 1990s. There
was no support for the view that the health
care system, diet, or material depravation
drove mortality increases. In contrast, alcohol
consumption, external causes of death, and
stress related to a poor outlook of the future
were much more closely related to the sharp
rise in mortality rates (6).
Case and Deaton (2) do not provide a
complete solution to the mystery of why
middle-aged people in the United States are
facing rising mortality and morbidity over
time; these are aggregate statistics, and as
Case and Deaton have shown in their other
research (12, 13), the solution is likely to be
found by studying individuals and their
health-related behaviors. Ironically, a new interpretation of rules by the Centers for Medicare and Medicaid Services have made it even
more difficult to study addiction trends,
which appear to play an important role in
growing mortality over the period. In response to privacy concerns by patient advocates, the Centers for Medicare and Medicaid
Services now routinely delete all hospital and
physician records related to drugs or alcohol,
making it impossible for researchers to document changes over time in, for example,
emergency room admissions for drug overdoses (14). Case and Deaton (2) have clearly
identified a serious public health problem,
and we will need all of the resources of population-based epidemiology and clinical-based
insights to solve it.
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conditions seem like an unlikely source of
the mortality reversal if only because events
like the Great Recession affected white nonHispanics less than Hispanics or blacks (10).
However, the response to negative economic events is not even across these groups.
In June of 2010, when unemployment rates
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of white non-Hispanics without insurance
coverage remained steady at just under 10%.
For both blacks and Hispanics, lack of coverage
fell by 2.8 and 5.4 percentage points, respectively (10). Again, this seems unlikely to
be a big enough change to explain steady
mortality declines for blacks and Hispanics
and the dramatic reversal of mortality for
white non-Hispanics.
Finally, the Case and Deaton (2) result is
surprising because it might appear to the casual reader that a rapidly rising rate of death
as a result of external causes was the primary
cause for what went wrong with this cohort
of middle-aged people. In Fig. 1 we display
the proportional changes in white nonHispanic, black, and Hispanic mortality rates
between 1999 and 2013, for ages 45–54, taken
from table 1 in ref. 2. The mortality declines
(or increase) are further split into two parts:
those resulting from external causes (e.g., poisoning, self-harm, transport accidents, and
cirrhosis) and those resulting from other
causes. Although the external causes explain
the jump up in mortality for white nonHispanics, they cannot explain why there
wasn’t a corresponding decline commensurate
with the other comparison groups. Had mortality rates in this population fallen at the
average rate of decline among black and Hispanic rates, we would have predicted roughly
88 fewer deaths per 100,000 population.
What accounts then for the lack of progress in white non-Hispanic mortality for
those aged 45–54 y? One explanation is that
drug- or alcohol-related deaths are attributed
to other diseases, such as chronic lower respiratory diseases, assault, viral hepatitis, and
deaths resulting from falls that are often the
consequence of excess drug or alcohol use.
Mortality attributed to these diseases certainly grew among white non-Hispanics even
as they declined for Hispanics and blacks
during the study period (7). This can’t be
the entire story, however, because death rates
for many other causes related to cardiovascular disease, diabetes, and to a lesser extent,
cancer diverged for white non-Hispanics and
Hispanics during this period.
Case and Deaton (2) consider the Great
Recession and a long productivity slowdown
that preceded it as one explanation driving
the mortality trends they report, but note that
Europe has experienced similar slowdowns
without any mortality reversal. Economic

