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Objectives. To test whether indicators of despair are rising among US adults as they
age toward midlife and whether this rise is concentrated among low-educated Whites
and in rural areas.

Methods. We used data from the National Longitudinal Study of Adolescent to Adult
Health, a nationally representative study of US adolescents in 1994. Our sample was
restricted to individuals who participated in 1 or more of 5 waves (1994-2017) and
self-identified as non-Hispanic White, non-Hispanic Black, or Hispanic (n =18 446). We
examined change in indicators of despair from adolescence to adulthood using
multilevel regression analysis, testing for differences by race/ethnicity, education, and

rurality.

Results. We found evidence of rising despair among this cohort over the past decade.
This increase was not restricted to low-educated Whites or to rural areas.

Conclusions. Results suggest that generally rising despair among the young adult cohort
now reaching midlife that cuts across racial/ethnic, educational, and geographic groups
may presage rising midlife mortality for these subgroups in the next decade. (Am J Public
Health. 2019;109:774-780. doi:10.2105/AJPH.2019.305002)

t the close of 2016, the National Center

for Health Statistics released a report on
US mortality in the previous year. For the first
time since 1993, life expectancy at birth de-
clined, and death rates across 8 of the 10 leading
causes increased.’ This trend persisted, with
reports for 2016 and 2017 demonstrating
continuing declines.>” These troubling reports
suggested that progress against the leading causes
of death had stalled, or even reversed. Un-
derlying these population statistics, research
demonstrated that the increase in mortality was
concentrated among low-educated, middle-
aged non-Hispanic Whites, who, despite
longstanding declines in mortality, have expe-
rienced rising mortality since the late 1990s.

Although the pronounced increase in

death rates among this demographic group
has been established, the drivers of this in-
crease are under debate.”” Initial research
identified suicides, drug overdoses, and
alcohol-related liver disease as the causes of
death responsible for rising midlife mortality®

and labeled these causes “deaths of despair.”’

Because of the concentration of these deaths
among low-educated Whites and in rural
areas where economic stagnation has been
widely documented, scholars attributed the
rise in midlife mortality to a general context of
hopelessness and self-destructive behaviors
reflecting despair.”""

The factors underlying these patterns re-
main unknown. However, current explana-
tions point to labor market changes driven
by globalization and technological change,
leading to deteriorating job opportunities,
wage stagnation, and declining rates of up-
ward mobility for low-educated individuals.”

These economic factors undermined social
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support by eroding traditional family structures
and religious participation, resulting in de-
spair.'"'? Although these trends affected all
racial/ethnic groups, scholars suggest that his-
torical advantages lead to greater feelings of
relative subordination among low-educated
Whites compared with low-educated racial/
ethnic minorities'"'? and that Blacks may be
“inured to insults of the market” and insulated
by strong support networks of kin and religion.”
Using data from the nationally representative
National Longitudinal Study of Adolescent to
Adult Health (Add Health),"* we tested whether
increases in indicators of despair have been
particularly acute among White, low-educated,
rural members of the cohort. We examined
changes in measures of despair across the early
adult life course from adolescence to adulthood
from 1994 to 2017. We documented racial/
ethnic, educational, and geographic-specific
trends in 4 indicators of despair among US adults.

METHODS

In the analyses, we used data from Add
Health, a nationally representative study of
adolescents in grades 7 through 12 in 1994—
1995 followed into adulthood over 5 waves of
data collection.">'® Individuals were born
from 1974 to 1983. We analyzed data from
wave I, conducted in 1994-1995, when in-
dividuals had an average age of 15 years; wave
II, conducted in 1996, when individuals
had an average age of 16 years; wave III,
conducted in 2001-2002, when individuals
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had an average age of 22 years; wave IV,
conducted in 2008-2009, when individuals
had an average age of 28 years; and sample 1
wave V, conducted in 2016-2017, when
individuals had an average age of 37 years.
These data are ideally suited to examine
longitudinal change in indicators of despair, as
Add Health has detailed individual-level data
on respondents in the precise age range and
historical period relevant for understanding
current and future midlife mortality risks.
The original wave I sample of Add Health

included 20 745 respondents. We first re-
stricted our sample to 18 446 individuals

interviewed at wave I who self-identified as
non-Hispanic White, non-Hispanic Black, or
Hispanic (hereafter White, Black, and Hispanic;
Table A, available as a supplement to the online
version of this article at http://www.ajph.org).
We excluded Asians and other racial/ethnic
groups because of small group sizes. We esti-
mated multilevel models for change, which
accommodate unbalanced data where the num-
ber of waves of data varies across individuals.
Individuals contributed between 1 and 5 ob-
servations across the 5 waves; we considered
individuals who did not participate in a specific
wave missing at that wave. All 18 446 individuals
in the analytic sample participated in wave I,
13161 in wave II, 13480 in wave III, 14 138 in
wave IV, and 3492 in sample 1 of wave V (Table
A). The wave V design involved continuous
interviewing across 3 nationally representative
subsamples sequentially from 2016 to 2018
and is ongoing. Our analytic sample included
sample 1 of wave V, a representative subsample
for whom data were released in 2017.
Response rates ranged from approximately
77% to 88% across waves; previous studies
analyzed attrition for potential bias across
all waves, with results showing minimal to no
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bias to study estimates.
stantively similar when we restricted the analysis
to those participating in all 5 waves. Analytic
sample size varied between models (13 805—
18 008), depending on missing data for outcome

and predictor variables included in each model.

Measures of Despair

Indicators of despair included mental
health and substance use behaviors that are
upstream of the causes of death associated
with the observed pattern of elevated mor-
tality among midlife adults. We measured 4

longitudinal indicators identically at all waves.
‘We measured depressive symptoms using a
count of 4 self-reported answers to frequency
in the last week of feeling unable to shake off
the blues, depressed, sad, and happy (reverse
coded). For each feeling, respondents were
able to select 1 of 4 responses: 0 “never/
rarely,” 1 “sometimes,” 2 “a lot of the time,”
and 3 “most/all of the time.” We summed
across the 4 items, creating a score ranging
from 0 to 12."” We measured suicidal ideation
as whether the individual reported contem-
plation of suicide in the last 12 months. We
measured heavy drinking as a report of
consuming more than 4 drinks in a row for
women and more than 5 drinks in a row for
men on at least 1 occasion in the last 12
months.”’ We measured marijuana use as
self-report of use in the last 30 days.

We measured other forms of drug use and
mental health diagnoses differently across the
waves, preventing longitudinal analyses for
those measures. However, because of the
current opioid epidemic and the debate on
the role of despair, we examined cross-
sectional measures of current drug use and
lifetime mental health diagnoses at wave V.
We measured prescription opioid abuse as
self-report of pain killer or opioid misuse in
the last 30 days and other prescription drug
abuse as self-report of sedative, tranquilizer,
or stimulant misuse in the last 30 days. We
measured illegal drug use as self-report of
cocaine, crystal meth, heroin, or other illegal
drug use in the last 30 days. We assessed di-
agnosed depression using self-report of
whether any health provider has ever told the
respondent that he or she had depression. We
defined diagnosed anxiety from self-report of
the same question for anxiety.

Sociodemographic Variables

We measured race/ethnicity as self-
reported identification as White (reference),
Black, or Hispanic. We categorized educa-
tional attainment as completing a high school
diploma or less (reference) or greater than
high school degree on the basis of highest
grade completed reported at wave V; this
definition is consistent with the educational
categories used when examining rising mid-
life mortality.” We measured geographic areas
on the basis of location of residence at wave
IV and rural-urban commuting area codes,

which characterize census tracts on the basis of
population density, urbanization, and daily
commuting from the 2000 decennial cen-
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sus.

We created 3 categories of geo-
graphic locale by combining all metropolitan
categories into 1 urban metro area category
and all micropolitan commuting classifica-
tions together. The reference category was

small towns and rural locales.

Analysis

We analyzed suicidal ideation, heavy
drinking, and marijuana use using multilevel
logistic regression, and we analyzed depressive
symptoms using multilevel Poisson regression.
All models included a random effect for the
intercept to account for unobserved differ-
ences between individuals. For each outcome,
we first determined the most appropriate age
pattern by comparing unweighted nested
models with linear, quadratic, and cubic age
trends using a likelihood ratio test and the
Akaike information criterion to assess model fit
(Table B, available as a supplement to the
online version of this article at http://www.
ajph.org). A cubic age pattern best described
the change in all indicators of despair.

For each sociodemographic group, we fit
the model with and without an interaction
term between a group indicator and age
(linear, quadratic, and cubic). We compared
marginal effects on predicted probabilities and
rates to determine whether there was statis-
tical evidence of significant differences in
change in each indicator with age across
groups. We present results for the best fitting
models. All models controlled for sex (the age
pattern of despair was not significantly dif-
ferent by sex) and included longitudinal
sampling weights to account for Add Health’s
sampling design and attrition across waves.
We constructed longitudinal weights using an
array of demographic variables on which the
original wave I prospective cohort was dis-
tributed to reflect the national population of
7th through 12th graders (e.g., age, race/
ethnicity, census region), variables used for
differential probability selection (e.g., twin
status, disability, race/ethnicity), and variables
that reflect differential attrition over time
(e.g., risk behavior, immigrant status).>

For wave V drug use and mental health
diagnoses, we compared proportions across
groups using the ¥ test of independence.
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RESULTS

Figure 1 presents predicted levels of despair
indicators by age separately for racial/ethnic
groups (full results are shown in Table C,
available as a supplement to the online version
of this article at http://www.ajph.org). De-
pressive symptoms decreased with age from
adolescence to the late 20s. However, depressive
symptoms increased as the cohort aged into their
30s. Although this pattern was consistent across
racial/ethnic groups, Blacks and Hispanics had
consistently higher levels of depressive sympto-
mology than did Whites.

Starting highest in adolescence, suicidal
ideation declined significantly with age sim-
ilarly for Whites, Blacks, and Hispanics.
Results provided marginal evidence of a re-
cent increase in suicidal ideation as the cohort
aged into their mid-30s. There was no sta-
tistically significant difference in suicidal
ideation by race/ethnicity.

The age pattern of heavy drinking differed
significantly across groups. The increase in
heavy drinking was steepest among Whites
during late adolescence and into their early
20s, declined across the late 20s and 30s, and

increased again in the late 30s. The age pattern
of heavy drinking was flatter for Blacks but
with steady increase across this life course
stage. For Hispanics heavy drinking peaked in
the early 20s and then declined, with some
evidence of an increase in the late 30s. The
predicted probability of heavy drinking was
consistently highest among Whites.
Marijuana use increased from adolescence
to the early 20s, declined across the 20s and
into the early 30s, and then rose rapidly into
the late 30s. The age pattern varied signifi-

cantly across groups, with slower increases in
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Note. We predicted results from multilevel logistic (suicidal ideation, marijuana use, heavy drinking) and Poisson (depressive symptoms) regression models, controlling for
sex. All models include cubic age trajectories, a random intercept for individuals, and survey weights accounting for the Add Health sampling design. Year refers to the
calendar year of data collection spanning particular age ranges of respondents; for example, wave IV was conducted in 2008-2009 and covers respondents aged 24-32
years. Full regression results are provided in Table C (available as a supplement to the online version of this article at http://www.ajph.org).

FIGURE 1—Longitudinal Measures of Despair, by Race/Ethnicity Across Age, for (a) Depressive Symptoms, (b) Suicidal Ideation, (c) Heavy

Drinking, and (d) Marijuana Use: United States, 1994-2017
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adolescent marijuana use among Blacks and
Hispanics than among Whites and flatter
trajectories of use across the 20s. However,
increases in use in early adulthood were
substantively similar across groups in the 30s.
Although Whites had the highest predicted
probability of marijuana use in their 20s, the
probability of use was predicted to be higher
for Blacks and Hispanics in their late 30s.

Education

Figure A (available as a supplement to the
online version of this article at http://www.
ajph.org) presents predicted levels of despair
indicators across age separately for racial/
ethnic groups categorized by educational
level (full results in Table D, available as a
supplement to the online version of this article
at http://www.ajph.org). Low education
refers to individuals with a high school degree
or less, and high education refers to those with
more than a high school degree.

Allowing the age pattern of depressive
symptoms to vary across groups jointly im-
proved the model fit. However, no single

group’s age trajectory was significantly dif-
ferent from low-educated Whites. Low-

educated Blacks had consistently higher levels
of depressive symptoms across the age range
than did all other groups. There is evidence of
recent increases in depressive symptoms in the
late 30s for all groups except low-educated
Hispanics.

Low-educated Whites had consistently
higher levels of suicidal ideation across the age
range than did all other groups. However, the
age pattern of consistent decline from ado-
lescence to the early 30s, with slight increase
in the late 30s, was not significantly different
across groups.

The age pattern of heavy drinking and
marijuana use varied across groups. However,
there was no evidence that recent increases
in use of either substance were isolated to
low-educated Whites. Although low-
educated Whites had significantly higher
levels of heavy drinking in adolescence than
did high-educated Whites, and high- and
low-educated Blacks, high-educated Whites
experienced a significantly faster increase in
heavy drinking through late adolescence and
early adulthood (the college years) than did
low-educated Whites. Heavy drinking in-
creased for all groups in the late 30s, although

this increase was most rapid for low- and
high-educated Whites and low-educated
Blacks.

Low-educated Whites had significantly
higher levels of marijuana use than did
high-educated Whites and Blacks in adoles-
cence. The age pattern of marijuana use
differed significantly between low- and
high-educated Whites, with an earlier and
steeper period of decline in the 20s among
high-educated Whites. There was evidence
of an increase in marijuana use forall groups in
the late 30s, although this increase was fastest
among high-educated Whites, and slowest
among low-educated Whites.

Geography

Figure 2 presents predicted levels of despair
between waves separately for geographic
locale (full results are shown in Table E,
available as a supplement to the online version
of this article at http://www.ajph.org). The
level of each indicator of despair was con-
sistently highest in metropolitan or micro-
politan locales. The age pattern of despair
across all indicators was not significantly
different across geographic locales. These
results indicate no evidence of a rural in-
tensification of despair across the examined
indicators—all geographic locales experi-
enced similar patterns.

Current Drug Use and Despair
Figure 3 presents the weighted cross-
sectional prevalence of drug use and mental

health at wave V (2016-2017) by race/
ethnicity and educational group. Of low-
educated Whites, 17.5% reported opioid
abuse in the last 30 days. Although low-
educated Whites had significantly higher
opioid abuse than did high-educated White,
Black, and Hispanic respondents, their
prevalence of opioid abuse was statistically
similar to that of low-educated Blacks and
Hispanics. Low-educated Whites also had
significantly higher levels of other prescription
drugabuse than did more educated Whites and
Blacks and low-educated Hispanics, and sig-
nificantly higher levels of illegal drug use than
did high-educated Whites and all Blacks.
Low-educated Blacks reported the highest
levels of depression and anxiety diagnoses
at wave V: 35% and 24%, respectively.
Low-educated Whites experienced higher

levels of diagnosed depression than did
high-educated Blacks and low-educated
Hispanics, as well as higher levels of diagnosed
anxiety compared with high-educated
Blacks. We also tested the weighted cross-
sectional prevalence of drug use and mental
health at wave V by geographic locale (Figure
B, available as a supplement to the online
version of this article at http://www.ajph.
org). Levels of current opioid abuse and illegal
drug use were similar across geographic lo-
cales. Levels of other prescription drug abuse
were significantly higher in urban areas than
in rural areas. There were no statistically
significant differences in lifetime depression
or anxiety diagnoses by geographic locale.

DISCUSSION

Using nationally representative longitu-
dinal data, we examined age patterns of de-
spair indicators from adolescence through the
late 30s, covering the period 1994-2017 fora
cohort of individuals born between 1974 and
1983. We found that suicidal ideation, de-
pressive symptoms, marijuana use, and heavy
drinking increased as the cohort aged into
their late 30s. We found no evidence that
increases in despair were limited to low-
educated Whites. Furthermore, levels of
despair increased across the 30s in all geo-
graphic locales. We examined current drug
use and lifetime mental health diagnoses, and
we found no evidence that either were
consistently highest among low-educated
Whites or in rural locales.

The cohort, age range, and period we
examined were particularly relevant for better
understanding recent trends in despair and
their potential role in explaining rising midlife
mortality. The Add Health cohort is nearing
the age range of elevated midlife mortality
(45—54 years) and is beyond the age range of
highest opioid mortality risk from opioids
(25-34 years).”* Importantly, increases in
midlife mortality observed in other studies
have been driven by increases among low-
educated Whites,* primarily outside urban
areas.” However, the specific causes of death
underlying this trend are under debate.
Case and Deaton pointed to rising mortality
from the deaths of despair resulting from
poisonings, suicide, and alcohol-related
conditions.*” However, Masters et al. found
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Note. We predicted results from multilevel logistic (suicidal ideation, marijuana use, heavy drinking) and Poisson (depressive symptoms) regression models, controlling for
sex. All models include cubic age trajectories, a random intercept for individuals, and survey weights accounting for the Add Health sampling design. Year refers to the
calendar year of data collection spanning particular age ranges of respondents; for example, wave IV was conducted in 2008-2009 and covers respondents aged 24-32. Full
regression results are provided in Table E (available as a supplement to the online version of this article at http://www.ajph.org).

FIGURE 2—Longitudinal Measures of Despair, by Geographic Locale, Across Age, for (a) Depressive Symptoms, (b) Suicidal Ideation, (c) Heavy

Drinking, and (d) Marijuana Use: United States, 1994-2017

that the factors underlying trends in suicide,
chronic liver disease, other causes of death,
and drug overdose are distinct and suggest that
the rise in midlife mortality may be owing
entirely to the opioid epidemic.®?

Despite a lack of scientific consensus re-
garding the cause of elevated midlife mortality
among Whites, the image of the forgotten
low-educated, White, rural American has
captured the public’s attention.' " This
trope has been used to explain the opioid
crisis, the results of the 2016 presidential
election, and the rise of the political far right. "~

These explanations assume that this specific
demographic group has experienced a recent
and intense increase in despair, distinct from the
general population. There is some evidence that
opioid disorders and declines in mental health
are concentrated among low socioeconomic
status Whites.>!

By contrast to this narrative, our findings
demonstrated a generalized increase in mul-
tiple indicators of despair among all White,
Black, and Hispanic adults in their 30s. Our
findings are consistent with recent evidence
that opioid-related mortality increased

among Whites and Blacks since 2010,%* and
midlife mortality in general increased across
racial/ethnic groups.® This pattern of rising
despair is not isolated to rural America but
is heterogeneous across geographic locales,
consistent with recent research on geographic
heterogeneity in drug and suicide mortal-
ity.”*** Our results indicate that patterns

of despair potentially underlying increased
midlife mortality are not restricted to low-
educated Whites and caution against an
overemphasis on this single demographic

36,37

group. If rising despair was indeed
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FIGURE 3—Cross-Sectional Weighted Prevalence of Despair by Race/Ethnicity and Education: United States, 2016-2017

responsible for the increases in mortality
among earlier cohorts of low-educated
Whites, then the generalized increases in
despair we documented among a younger
and more recent cohort could presage in-
creases in midlife mortality in the coming
decade for all population subgroups. Con-
tinued monitoring of the mental health,
substance use and abuse, and health and
mortality trends among younger cohorts as
they move into midlife is clearly warranted.
Alternatively, the generalized increases in
despair we documented among the younger
and more recent Add Health cohort may
reflect age or cohort effects. It is possible that
patterns of despair will diverge across sub-
groups as the cohort ages, particularly as ad-
vantages accumulate differentially by race,
education, and geographic location. The Add
Health cohort is distinct from earlier cohorts
reflected in the rising midlife mortality of
low-educated Whites,* with more highly ed-
ucated parents, different perceptions of racial
and ethnic diversity, and labor market entry
following globalization. Nonetheless, the gen-
eralized increases in despair indicators we
documented for the Add Health cohort are

worrisome for forthcoming midlife mortality
trends and justify continued close monitoring.
A number of important historical events
occurred during Add Health data collection.
For example, the attack on the World Trade
Center on September 11, 2001, occurred
during wave III collection, the Great Re-
cession and the election of Barack Obama
characterized the period of wave IV collec-
tion, and wave V data collection spanned the
2016 presidential election and the legalization
of recreational marijuana for one fifth of the
US population. We were unable to disen-
tangle the potential role of period effects
on the observed age patterns. We focused on
1 cohort of young adults as they entered
midlife. It is possible that the pattern of rising
despair is common across cohorts during this
life stage. However, we cannot compare the
Add Health age trends for these despair
outcomes with the similar age trends from
earlier periods because there are no other
cohort data of this kind.

Limitations
Our study had potential limitations. We
measured despair using several indicators of

mental and emotional health and substance
use. These indicators do not completely
capture all domains of despair; for example,
we were unable to account for economic
anxiety, reports of physical pain, or hope-
lessness. We did not examine mortality be-
cause of its rarity in the Add Health sample of
adults in their 30s. Nevertheless, the out-
comes examined are emotional and behav-
ioral manifestations of despair.

Public Health Implications
Recently rising midlife mortality in the

21st century was initially reported as isolated
among Whites with a high school diploma or
less and attributable to drug poisonings, al-
cohol abuse, and suicide.*” One explanation
for this trend contends that as labor market
prospects and social cohesion deteriorated
for low-educated Whites, this cumulative
disadvantage resulted in rising despair, de-
79 1
follows that if rising despair was responsible

pression, suicidality, and substance use.

for rising death rates among this group, and
death rates are not rising among other sub-
groups, rising despair should be particularly
acute among low-educated Whites. Almost



all subsequent research on diseases and deaths
of despair is on the basis of White samples
without testing whether they are high or
rising in other groups.>®??>*" Thus, rising
despair is assumed to be primarily a White,
low educated, rural phenomena—with direct
implications that public policy need only
address this segment of the population. But
recent research found increases in mortality
attributable to despair-related causes across all
racial/ethnic groups.®

Our results show that despair indicators
have indeed been rising among US young
adults now entering midlife across the past
decade and that such increases are not con-
centrated among White, low-educated, rural
adults. By contrast, American young adults of
all demographic groups exhibited increased
despair over the past decade. Public health
efforts to reduce despair targeted only to
low-educated Whites, or in rural areas, would
be misdirected. Instead, efforts to reduce
depression, suicidality, and substance use
should target the general population of US
young adults who are experiencing rising
despair as they enter midlife.
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