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Objectives.To investigate changes from 1993 to 2019 in the percentage of US citizens

suffering extreme distress.

Methods. Using data on 8.1 million randomly sampled US citizens, we created a new

proxy measure for exceptional distress (the percentage who reported major mental and

emotional problems in all 30 of the last 30 days). We examined time trends for different

groups and predictors of distress.

Results. The proportion of the US population in extreme distress rose from 3.6% in

1993 to 6.4% in 2019. Among low-education midlife White persons, the percentage

more than doubled, from 4.8% to 11.5%. Regression analysis revealed that (1) at the

personal level, the strongest statistical predictor of extreme distress was “I am unable

to work,” and (2) at the state level, a decline in the share of manufacturing jobs was a

predictor of greater distress.

Conclusions. Increasing numbers of US citizens report extreme levels of mental dis-

tress. This links to poor labor-market prospects. Inequality of distress has also widened.

PublicHealth Implications.Policymakers need to recognize the crisis of anever-growing

group of US citizens in extreme distress. (Am J Public Health. 2020;110:1538–1544. doi:

10.2105/AJPH.2020.305811)

See also Labby, p. 1538.

In this article, we document evidence of
rising levels of extreme distress in the

United States between 1993 and 2019. We
also demonstrate widening inequality of
distress. The article builds upon previous
research on ill-being in the United States1–9

and previous literature on mental health and
happiness across time and age group.10–21

Some of this work can be traced back to
Easterlin’s ideas15,16 on the weak connection
inmodern society between economic growth
and human happiness. Most research has
focused upon the representative citizen—that
is, upon the mean level of well-being.

Stimulated particularly by the work of
Case and Deaton, a new branch of research—
one concerned explicitly with life and death
among disadvantaged citizens—has recently
emerged.12,13 This modern literature con-
siders the possibility that there are increasing
numbers of “deaths of despair” amongmidlife
White US persons with low levels of edu-
cational attainment. Although it is accepted
that premature mortality has gone up among

this segment of the population, what is still
contested is the full explanation.9 The deaths-
of-despair thesis is that some in the United
States have become particularly unhappy
with their lives and have reacted by commit-
ting suicide and taking dangerous quantities of
opioids and alcohol. Consistent with aspects
of this idea is work by Graham et al.18–21

Other social scientists and medical researchers
have discussed complementary evidence, often
focusing on the loss of lower-skill jobs in
the United States and on citizens who are
in midlife.22–25

Yet is it actually true that extreme mental
ill-being has become more common over
recent decades in the United States? If so, has
that happened particularly strongly among

White, low-education, midlife citizens? 14

The later analysis is an attempt to address these
questions. It connects to earlier-cited refer-
ences and a range of modern writings on
despair,26–28 midlife unhappiness,11,25,29,30

depression,31 and the possibility of midlife-
crisis phenomena.32–34

In this study, we could not in a literal sense
examine “despair.” In our data, there was no
way to measure that concept in a consistent
way from the start of the 1990s—partly be-
cause a definition of despair arguably implies
something subtle about expectations of the
future. Even if the next generation of statis-
tical surveys could ask an appropriate question
(perhaps with a wording such as “how often
would you say that youhavemoments of despair
in everyday life?”), that would presumably still
not make it possible to understand despair, in
a genuinely retrospective sense, in US history.

We therefore pursued a different avenue.
This article offers evidence that there was an
apparently inexorable rise in a proxy for
extreme distress within the US population.
The proxy captures, if no doubt imperfectly, a
sense of exceptional bleakness of life. We
then inquired into a possible mechanism. We
explored an economic-loss hypothesis—
namely, that extreme distress among a gen-
eration of low-education White individuals
in the United States has been triggered in part
by those individuals observing the decline of
manufacturing jobs in the area where they
live. This type of hypothesis, emphasizing
financial insecurity and disappointment, has
been suggested in previous research.12(p15081)

Even though we held a large number of
independent variables constant in the later
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empirical analysis, and we performed various
statistical checks, this study used observational
data and was not able to establish truly de-
finitive cause-and-effect findings with the
persuasiveness of a randomized trial. We
hope that our article contributes toward
that longer-run ideal.

METHODS
We used data from the Behavioral Risk

Factor Surveillance System (BRFSS) from
survey years 1993 to 2018. Information in the
survey is collected monthly, by telephone,
with a standardized questionnaire and with
technical and methodologic assistance from
the Centers for Disease Control and Pre-
vention (CDC). The BRFSS collects state
data about US residents regarding their
health-related risk behaviors, chronic health
conditions, and use of preventive services.

The data set provides information onmore
than 8million US citizens, randomly sampled
between 1993 and early 2019. One particular
BRFSS question asks individuals, “Now
thinking about your mental health, which
includes stress, depression, and problems with
emotions, for how many days during the past
30 days was your mental health not good?”
This is the question we exploited. We con-
centrated on, and classified as in extreme
distress, those people who gave the highest
answer feasible in the BRFSS survey (namely,
30 days out of 30) and who thus directly
signaled, in a sense, that “every day of my life
is a bad day.” To our knowledge, researchers
have not previously focused on this extreme
point on the BRFSS scale.

Established in 1984 with 15 states, BRFSS
now collects data in all 50 states as well as
the District of Columbia and 3 US territories.
We made use of data files from 1993 because
that is the year the key question on bad
mental-health days was first asked. Sample
sizes increased from around 100 000 in 1993
to 450 000 in 2018.

The 2011 survey saw a change inweighting
methodology and the addition of cell phone–
only respondents (see the Appendix material,
such as Table G, available as a supplement to
the online version of this article at http://
www.ajph.org), because an increasing number
of US citizens were known to be using cell
phones. Evaluations conducted byCDC using

2010 and 2011 BRFSS data indicated that the
addition of cell phone–only households im-
proved survey coverage for certain population
groups. For example, it was found that the
proportion of interviews conducted with re-
spondents with lower incomes, with lower
educational levels, orwhowere in younger age
groups increased, because these groups more
often exclusively rely on cellular telephones for
personal communications.

Case and Deaton13 reported, in their
Figure 20, the proliferating levels of mor-
bidity in the United States. They used the
BRFSS up to 2013 and 2 other data sources
for people aged 45 to 54 years, who were
White and non-Hispanic. Case and Deaton
also offered evidence from the National
Health Interview Survey and the National
Health and Nutrition Surveys. One concern,
however, is that estimates for 2011 to 2013
may be biased upward by the alteration in
sample design. For example, the authors
found that the mean number of days that
mental health was not good for 2011 to 2013
was 4.16, an increase of 1.06 from the mean
for 1997 to 1999. They did not discuss sample
design changes.

The BRFSS data files each year from 2011
were constructed by using information on
landline and cell phones identified with the
variable QSTVER. Values less than 20 in-
dicate that the interview was conducted by
landline phone, and 20 and higher indicate a
cell phone interview. The incidence of ex-
treme distress was higher among cell phone
users, but the gap narrowed over time. Most
of the sample are cell phone users at this point,
as older persons are adopting cell phones in
higher numbers. Cell phone use accounted
for 14% of the sample in 2011 compared with
63% in 2018. In post-2011 regressions, we
included a cell phone dummy, which came in
positive and significant in extreme distress
equations.

We also mapped in data on manufacturing
jobs for the state*year cell from 1993 to 2019
using seasonally adjusted data on establish-
ments from the Bureau of Labor Statistics
from the current employment statistics (https://
www.bls.gov/data). We downloaded nonfarm
employment data by state and year, which
allowed us to construct the proportion of
nonfarm employment in manufacturing in-
dustry.We averaged themonthly data in each
year. In 2019, we averaged the data from

January through July. There has been a de-
cline in manufacturing employment in the
United States since 1939. Manufacturing jobs
were then at a high of 19.5 million and de-
clined steadily to 11.5 million in March 2010
but picked up subsequently. Manufacturing
employment as a percentage of nonfarm
employment peaked at 38.7% in 1944; it
has steadily declined since then and at the
end of 2019 was 8.5%. The ratio defined as
manufacturing to nonfarm employment
rates show declines in every state. Rates more
than halved, for example, in states as far apart
as Florida and Massachusetts. Further details
are in Table A (available as a supplement to
the online version of this article at http://
www.ajph.org).

States with high rates of extreme distress,
such as West Virginia, have also recently had
high suicide-by-overdose deaths. The Ap-
pendix, as in Figure F, shows percentage
numbers in extreme distress by state, against
poisonings, using CDC data from the fol-
lowing source: https://www.cdc.gov/nchs/
pressroom/sosmap/drug_poisoning_mortality/
drug_poisoning.htm.

We estimated linear least-squares regres-
sion equations. However, equivalent results,
using a Probit estimator, are provided in the
Appendix, as inTableB.Themain dependent
variable was the probability of reporting ex-
treme distress as measured by saying “30 days
out of 30” on the key BRFSS question.
The Appendix gives background results for
some other dependent variables, such as the
probability of saying “I am unable to work.”

Later regression analysis allowed for a large
set of covariates (e.g., adjusting for people’s
demographic characteristics, employment
type, educational characteristics) at the per-
sonal level and, in 1 case, at the state level. The
estimates have standard errors that are cor-
rected for clustering in away equivalent to the
use of multilevel modeling. As is well known,
failing to recognize hierarchical structures
would produce standard errors of parameter
estimates that are likely to be underestimated,
leading to overstatement of statistical
significance.

We also included a full set of state dummy
variables, of year dummies, and of age
dummies in later regression equations. These
adjust for any deep unchanging differences
(such as climate) across different US states,
for any US-wide annual influences (such as
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movements in the value of the dollar against
other currencies), and for any effects from bio-
logical age.

RESULTS
The first finding is shown in Table 1. It

is that the aggregate level of the study’s
extreme-distress proxy—effectively “every
day of my life is a bad day”—has trended
upward since the early 1990s. In 1993, the
proportion of US adults with a reported level
of distress this severe was 3.6%. In 2019,

that proportion had increased to 6.4% of
US adults.

Figure 1 provides an illustration by gender.
There was a fairly smooth time trend, both
for men and women, among the adult pop-
ulation. Table 1 gives exact numbers for every
year and subgroup. Each column of Table
1 reveals a similar picture of increasing levels
of extreme distress. As commonly found
in psychological distress research, women
exhibited greater levels, even though men
were more prone to convert distress into the
physical act of suicide.11,17

A further result emerges from Table 1.
Importantly, the growth in extreme distress
was only slightly faster than average among
those US citizens who have low educational
qualifications (from 4.5% being classified as in
extreme distress using our proxy measure in
the early 1990s and then expanding to 8.6% in
2019). Hence, the trend in aggregate extreme
distress was not driven solely by the disad-
vantaged portion of the US population.

However, 1 pattern stands out. In Figure 2
there is evidence of a marked increase in
the extreme-distress proxy among White

TABLE 1—US Rates of Extreme Distress, by Gender, Race, Age, and Education: 1993–2019

All (n = 8 119 700), % Male (n = 3 292 605), % Female (n = 4 825 734), %
£High-School

Graduate (n = 3 189 681), %

Age 35–54 Years, %

White (n = 2 067 495), Non-White (n = 647 394)

1993 3.6 3.2 4.1 4.5 3.9 4.9

1994 4.0 3.4 4.6 5.0 4.2 5.9

1995 4.3 3.4 5.1 5.0 4.6 6.1

1996 4.2 3.4 4.9 5.1 4.4 5.2

1997 4.3 3.6 5.0 5.5 4.7 5.5

1998 4.4 3.4 5.3 5.7 4 5 5 7

1999 4.4 3.8 4.9 5.5 4.8 5.9

2000 4.4 3.4 5.4 5.6 5.0 5.3

2001 4.9 4.0 5.6 6.3 5.3 6.0

2002 4.6 3.7 5.3 6.2 5.0 6.3

2003 4.9 4.1 5.7 6.4 5.2 5.8

2004 5.0 4.1 5.8 6.6 5.3 6.0

2005 4.7 3.8 5.5 6.1 5.3 5.6

2006 4.9 3.9 5.8 6.5 4.9 5.5

2007 4.9 4.2 5.5 6.5 5.2 5.6

2008 5.0 4.1 5.8 6.6 5.6 6.1

2009 5.1 4.3 5.9 6.9 5.5 6.6

2010 5.1 4.4 5.8 6.9 5.4 6.0

2011 5.7 5.0 6.3 7.4 6.5 6.7

2012 5.8 5.1 6.5 7.7 6.4 6.9

2013 5.6 4.8 6.4 7.4 6.1 6.4

2014 5.6 4.8 6.4 7.3 6.3 6.3

2015 5.5 4.8 6.1 7.1 6.5 6.1

2016 5.7 4.8 6.5 7.5 6.5 6.0

2017 5.9 5.1 6.7 7.7 6.9 5.5

2018 6.2 4.5 7.3 8.1 6.8 5.7

2019 6.4 5.3 7.0 8.6 6.8 5.5

Note. Sampling weights are applied. The 2018 Behavioral Risk Factor Surveillance System (BRFSS) survey includes some information for 2019, which is why the
numbers are able to go up to 2019. Extremedistress here ismeasured as thosewhogave the answer 30 to theBRFSS question “Now thinking about yourmental
health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?”
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middle-aged US citizens who had no college
education—from less than 5% of people in
that subsample being in extreme distress in
1993 to more than 11% in 2019. There
were increases in extreme distress among the
other 3 midlife groups depicted in Figure 1
(those groups beingWhites with at least some
college, non-Whites with no college, and
non-Whites with at least some college).
Yet those 3 trend lines in Figure 2 are flatter.
They imply only approximately a single
percentage point extra over a quarter of a
century. Therefore, 1 kind of inequality in
distress had very noticeably accumulated.
Something fundamental appears to have
occurred among White, low-education,
middle-aged citizens. It is important to
record that Appendix Figure A shows that
younger US citizens also exhibited growth
in extreme distress, although somewhat less
strongly than for midlife citizens.

From these data, the United States appears
to have a problem of middle-aged extreme
distress that stems, as a matter of statistical
composition, disproportionately from within
the White, low-education section of the
US population. This finding seems consistent
with the related work by Graham.18 Further
graphs, for different subsamples, including

Figures A and B, are provided in the
Appendix.

Table 2 provides regression equations.
Here, the dependent variable was a measure
of extreme distress (coded as 1 for those who
reported 30 bad days out of 30, and zero for all
thosewhodid not). The sample size inTable 2
was approximately 8.1 million adults; this is
for the full sample of observations. The mean
of the dependent variable in, for example, the
first column of Table 2 was approximately
0.05 (that is, 5% of people were classified
by our proxy measure as being in extreme
distress). Appendix Table C also gives a re-
gression for low-education midlife adults, for
Whites and non-Whites. Appendix Table E
allowed for cohort dummies, and Appendix
Table F gives the complete specification of
Table 2’s regression equation in the article.

Table 2 suggests that an influential role was
being played by the labor market. At the
personal level, for example, “unable to work”
entered with the single largest parameter
estimate (0.176, with a tightly defined 95%
confidence interval). Two unemployment
variables—1 for out of work for a year or less
and 1 for out of work more than a year—also
had large positive parameter estimates in an
extreme-distress equation. These facts are

reminders of the potential importance of
jobs as demonstrated in research by Krueger22

on the phenomenon of “disappearing” work
and workers in the United States.

It might be conjectured that “unable to
work” was not really about the labor market
but was instead proxying some form of dis-
ability. On probing that, however, Appendix
Table G reveals a strong role for “unable
to work,” even after correcting for a large
number of health conditions (for the limited
subsample of time periods in which BRFSS
data allow that to be done in a consistentway).

A range of other personal variables, es-
pecially for education and marital status,
had statistically significant effects in Table 2.
Non-White persons in the United States
reported lower levels of extreme distress,
ceteris paribus, than did Whites. It is not
possible to be certain why this was, although
a reviewer of this article pointed out that
Black persons in the United States may,
for long historical reasons, tend to have dif-
ferent expectations. Age dummies (and year
dummies and state dummies) were included
in the equations but not reported explicitly
in Table 2. However, Table E in the Ap-
pendix reports the full specification for the
extreme distress regression equation. It also
gives the estimated hump-shaped age profile,
which is reminiscent of a quadratic shape
in general well-being discussed in other
sources.10,11,21,29,32 Broadly similar patterns
in personal-variable parameter estimates were
found in the subsamples in Table 2.

What is the role of the external labor
market in the geographical area where
a person lives? Table 2 also includes 1
state-level variable: the share of workers
in manufacturing industry in the state. It
enters with a statistically significant parame-
ter estimate. The size of the parameter esti-
mate, of –0.044 in the first column, implies
that a drop of approximately 10 percentage
points in a state’s share of manufacturing
workers would be associated on average with
slightly less than a 0.5-percentage-point in-
crease in extreme distress in that state (from
a mean level of approximately 5 percentage
points). It should be emphasized that this
is to be thought of as a state fixed-effects
panel estimate; it is not an elementary cross-
sectional pattern in the data.

Table 2 shows that there was a noticeable
difference in the size of the parameter
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FIGURE 1—The Rising Percentage of US Adults Reporting Extreme Levels of Distress by
Gender: 1993–2019
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estimates on the state manufacturing em-
ployment variable. For White workers, the
parameter estimate was –0.066, and the 95%
confidence interval comfortably excluded
the value of zero. However, for non-White
workers in Table 2, it is not possible to reject
the null hypothesis of zero on the state
manufacturing variable, and the point esti-
mate itself was positive. This asymmetry
seems consistent with ideas proposed by
Case and Deaton.12,13

The Appendix, for example in Table C,
gives further results for low-educationmidlife
US citizens. Those imply (as in b = –0.211 in
Table C) that a 10-percentage-point drop in
the share of manufacturing jobs in a state
would be associated with a 2-percentage-
point increase in extreme distress among
White, low-education, midlife US adults.
We observed a somewhat weaker result of
this sort for non-Whites (the sign in both
cases was negative).

The statistical results in Table 2 should be
kept in perspective. First, they cannot be
viewed as causally definitive. They rest upon
correlations in observational data. Second,
the findings on the role of state-level
manufacturing shares do not account for the
majority of the aggregate increase in extreme

distress in the United States. The year
dummies (not reported, although they are
given in theAppendix, as inTable F) had large
positive parameter estimates near the end of
the 1993 to 2019 period. This means that
much remains to be discovered.

DISCUSSION
This study was an attempt to decide

whether exceptional levels of mental distress
have become more common in the United
States since the 1990s. We cannot, in a strict
sense, adjudicate on the much-debated hy-
pothesis that US “despair” has gone up.
Nevertheless, this article proposes, and reports
the patterns in, a new proxy measure for
extreme distress (by examining the subsample
of the populationwho in effect say “every day
of my life is a bad day”). Since the early 1990s,
the article’s proxy measure has increased. The
growth in this extreme indicator of distress has
occurred particularly noticeably among
White, midlife, low-education men and
women. The Appendix provides other kinds
of subsample checks, such as in Figure A.

A natural possible concern remains to be
considered: have US citizens simply changed

theway they use language, so that theymerely
“say” that they are more distressed since the
1990s? Because we studied reported human
feelings, it is impossible to be certain that such
an objection is misplaced. However, there is a
related point, one that might be viewed as
relevant and a potential counterobjection.
This study demonstrated that some groups
have had markedly faster growth in the
measured level of extreme distress than others
(this is true even after adjustment for cohort
effects), which seems inconsistent with an
explanation that relies on the idea that there
has merely been a broad-based alteration in
the use of English-language words.

One valuable study that does address a
version of this article’s research question is by
Goldman et al.2 That study used 2 sweeps of
the Midlife in the United States study data
covering approximately 1995–1996 to 2011–
2014. By using an interaction-test statistical
structure, it produced the interesting finding
that US citizens of lower socioeconomic sta-
tus have had declining mental health and
well-being relative to those of higher socio-
economic status. The size of sample was fairly
small (approximately 4600) comparedwith the
one used in the current article, but it is arguably
one of the closest studies in the same spirit.
A difficulty for the analysis of the broader
debate is that the authors were unable to
assess the role of racial/ethnic influences
and, thus, could not make a ruling on
whether trends were different for, say,
White US citizens in midlife.

To probe the possible roots of the ex-
pansion in US distress, we considered an
“economic-loss” hypothesis. In our analysis,
we found evidence that the role of the labor
market may be central to the growth of
midlife extreme distress. We found that (1)
at the personal level, the strongest statistical
predictor of extreme distress was “I am unable
towork,” and (2) at the state level, a decline in
the share of manufacturing jobs is a predictor
of increased extreme distress. These findings seem
tomeshwith other evidenceon the psychological
damage created by economic insecurity.10,15

Limitations
This study could not say whether severe

distress leads to death itself.9,12,13,26,34However,
it is to be hoped that the article’s evidence is of
independent and complementary interest to
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FIGURE 2—Rising Inequality of Extreme Distress Among Middle-Aged (35–54 Years) US
Citizens by College vs Noncollege Subsamples: 1993–2019
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public health researchers, health economists,
and other medical and social scientists.

Public Health Implications
This study revealed that the modern

United States has an ever-rising percentage of
citizens who report extreme levels of mental
distress. Some groups have suffered particularly
harshly. More than 11% of White, low-
education, midlife US citizens now report
that they had major mental and emotional
problems in all 30 of the last 30 days.

The upward trend in exceptional distress
shows no sign of slowing (see Figure 1, both
for men and women). It demands policy-
makers’ attention.
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Student 0.011 (0.009, 0.012) 0.009 (0.007, 0.011) 0.011 (0.009, 0.013)

Retired 0.023 (0.023, 0.024) 0.022 (0.021, 0.023) 0.031 (0.029, 0.032)

Divorced 0.027 (0.026, 0.028) 0.027 (0.026, 0.027) 0.024 (0.023, 0.026)

Widowed 0.018 (0.017, 0.019) 0.018 (0.017, 0.019) 0.016 (0.015, 0.018)

Separated 0.059 (0.057, 0.061) 0.077 (0.074, 0.079) 0.034 (0.032, 0.037)

Never been married 0.011 (0.010, 0.012) 0.011 (0.010, 0.012) 0.009 (0.008, 0.010)

Member unmarried couple 0.013 (0.012, 0.014) 0.014 (0.013, 0.016) 0.008 (0.006, 0.010)

BMI*100 0.100 (0.001, 0.001) 0.103 (0.098, 0.107) 0.089 (0.081, 0.097)

Non-Hispanic Black –0.016 (–0.017, –0.015) . . . . . .

Asian/Pacific Islander –0.006 (–0.008, –0.005) . . . 0.004 (0.002, 0.006)

Native American 0.007 (0.005, 0.009) . . . 0.024 (0.022, 0.027)

Other races 0.020 (0.018, 0.022) . . . 0.032 (0.030, 0.034)

Hispanic –0.007 (–0.008, –0.006) . . . 0.008 (0.007, 0.010)

Smoker 0.022 (0.022, 0.023) 0.020 (0.020, 0.020) 0.030 (0.029, 0.031)

Education grades 1–8 0.006 (0.001, 0.012) 0.018 (0.011, 0.025) –0.007 (–0.015, 0.000)

Education grades 9–11 0.001 (–0.005, 0.006) 0.007 (0.000, 0.015) –0.009 (–0.017, –0.001)

High-school graduate/GED –0.015 (–0.021, –0.010) –0.012 (–0.020, –0.005) –0.020 (–0.028, –0.012)

1–3 y college –0.017 (–0.022, –0.011) –0.015 (–0.023, –0.008) –0.016 (–0.024, –0.008)

‡ 4 y college –0.029 (–0.034, –0.023) –0.027 (–0.034, –0.020) –0.028 (–0.036, –0.020)

Constant 0.0078 0.0082 –0.0097

R2 0.0610 0.0650 0.0509

Note. BMI = body mass index; CI = confidence interval; GED=general educational development. The mean of the dependent variable in column 1 is 0.05. The
regressions include a full set of age, year, and state dummies. Estimation uses clustered standard errors at state–year cell level. The “state manufacturing
percent” variable is defined as the ratio of the number of manufacturing employees in the state relative to the number of all kinds of employees in the state.
These are ordinary least squares equations. “Non-Whites” excludes those who did not report race (refused) and includes Blacks, Asians/Pacific Islanders,
Hispanics, multiple races/ethnicities, and other races/ethnicities. In column 1, the base category isWhite, never attended school or kindergarten, employee,
and married. Variables are also included for those who refused to answer on education, the marital and labor force status variables, and race. Those
parameter estimates are not reported here but are given in Table F in the Appendix (available as a supplement to the online version of this article at http://
www.ajph.org). Extreme distress here was measured as those who gave the answer 30 to the BRFSS question “Now thinking about your mental health,
which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?”

Source. Behavioral Risk Factor Surveillance System (BRFSS), 1993–2019.
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