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Abstract The 2016 election highlighted deep divisions in the USA, and exposed
unhappiness and frustration among poor and uneducated whites. The starkest marker
of this unhappiness is the rise in preventable deaths and suicides among the middle
aged of this cohort. In contrast, minorities have much higher levels of optimism, and
their life expectancies continue to rise. Low-income respondents display the largest
differences, with poor blacks by far the most optimistic, and poor rural whites the least.
African Americans and Hispanics also have higher life satisfaction and lower stress
incidence than poor whites. The gaps across racial groups peak in middle age, at the
nadir of the U-curve of age and life satisfaction. We explored the association between
our subjective well-being data and the Centers for Disease Control and Prevention
(CDC) mortality data. We find that the absence of hope among less than college-
educated whites matches the trends in premature mortality among 35–64-year-olds.
Reported pain, reliance on disability insurance, low labor force participation, and
differential levels of resilience across races all have mediating effects in the
desperation-mortality associations. We also explore the role of place, and map the
states associated with higher/lower indicators of well-being for these different cohorts.
The matches between indicators of well-being and of mortality suggest that the former
could serve as warning indicators of ill-being in the future, rather than waiting for rising
mortality to sound the alarms.
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1 Introduction

Over the past several years, stark disparities in well-being have emerged across the
US population, revealing pockets of desperation and despair. Most notably, mi-
norities, who have traditionally faced discrimination, are more optimistic and less
frustrated than are poor and uneducated whites, who live primarily in suburban
and rural areas in the heartland. Rising mortality among uneducated whites—
driven by preventable deaths such as suicides and opioid poisoning—is the
starkest marker of this desperation.

These trends reflect a social crisis with multiple and complex causes, not all of
which we fully understand. An important first step is to seek better understanding of
its reach and causes. We hope that the results of our research, based on metrics of
well-being, such as life satisfaction and optimism about the future on the one hand,
and stress, worry, and anger on the other, contribute to that effort.

We found marked differences in life satisfaction, optimism, and stress across
poor blacks, Hispanics, and whites. The latter cohort demonstrates signs of deep
desperation and the former two are happier, more optimistic, and less stressed (our
measure of optimism is a question that asks respondents where on a 0–10 scale
ladder they think their life satisfaction will be in 5 years). The gaps between
African Americans and whites peak in the middle age years. We also find that
individuals who exercise more and smoke less are happier and less stressed. Poor
rural whites, meanwhile, are the least hopeful among the poor groups. Addition-
ally, we find important differences across places after controlling for respondents’
traits and map the states associated with higher and lower indicators of well-being.
Finally, we explore the associations between the patterns in premature mortality
and in well-being by matching our individual well-being data with CDC mortality
statistics.

Our metrics highlight the high costs of being poor in the USA and uncover costs
that are less in the form of the material deprivation more typical of poverty in poor
countries, and more in the form of stress, insecurity, poor health, and lack of hope.1

These costs manifest themselves differently across race and place, and show up
among poor and uneducated whites in the form of deep desperation.

1.1 Existing studies

What explains these surprising trends, which are, at least among wealthy countries,
unique to theUSA?Anumber of studies have focusedondifferential trends inmobility
(and fear of downward mobility, Cherlin 2016); differential health behaviors (Chetty
et al. 2016); inequality of opportunity (Chetty et al. 2014); and structural economic
trends. The latter include the bottoming out of manufacturing in many regions and a
related increase in dropouts from the labor market (Krueger 2017).

Numerous studies, including several published in this journal, provide evidence
of particular policies or shocks that result in changes in the happiness and/or hope

1 For example, the high material costs of being poor in Latin America in the 1970s, which included paying as
much as 18 times more per unit of water and electricity, with inferior health outcomes (Adrianzen and Graham
1973).
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of particular cohorts (Herbst 2013; Durson et al. 2016; Krekel et al. 2015; Angelini
et al. 2013). In the USA in recent decades, it is likely that employment trends in
manufacturing regions, followed by the 2008–2009 financial crisis, had a strong
negative effect in the same places. At the same time, the causality likely runs in the
other direction as well, and the unhappiness and lack of hope related to these trends
has broader implications for health and longevity. Happier people tend to be
healthier and more productive (Graham 2008; Graham et al. 2004; De Neve
2013). And individuals with a greater sense of purpose—described as eudemonic
well-being by some economists and psychologists, and as “flourishing” by others—
also tend to live longer (Steptoe et al. 2015; Keyes and Simoes 2012).

In November 2015, Case and Deaton (2015a) published a study showing a
marked increase in the all-cause mortality of high school (and below) educated
white middle-aged non-Hispanic men and women between 1999 and 2013.2 The
change reversed decades of progress in mortality and is most prevalent among
uneducated non-Hispanic whites. Drug and alcohol poisoning, suicide, chronic liver
diseases, and cirrhosis were the major factors in the mortality rate increase. Self-
reported health, mental health, and ability to conduct activities of daily living in this
group also saw a marked decrease.

The authors’ follow-up (Case and Deaton 2017) suggests that the trends in
mortality encompass a broader range of ages and that these cohorts experienced a
stalling of progress against other major conditions (e.g., heart disease and cancer),
with obesity and smoking as possible contributors. They also found that the trends
pertained not only to rural areas but also to smaller cities and suburban areas, with
the exception of the largest coastal cities.

Dwyer-Lindgren et al. (2016) found that cardiovascular disease mortality tended
to be highest along the Mississippi River, while self-harm and interpersonal vio-
lence were elevated in southwestern counties, and chronic respiratory disease was
highest in Kentucky and West Virginia. Deaths from self-harm declined in the past
decade in California, Texas, and other coastal areas, but increased in the Midwest
and in parts of New England. Our primary focus was on the increase in premature
deaths due to these so-called deaths of despair and the extent to which reflect the
patterns in desperation that we found in our data.

Neither blacks nor Hispanics experienced an increase in death rates during the
same period. Assari and Lankarani (2016) found that while black Americans have
worse health indicators than white Americans on average, they are better off in
terms of mental health: depression, anxiety, and suicide are all more common
among whites.

Shiels et al. (2017) show the preventable death increases occurring at an earlier
age (25–30) for white men and women, as well as for Native Indian men and
women, in addition to the increases in the 30–49 age group for these same cohorts.
The increase in suicides and accidental deaths underlying these increases stand in
sharp contrast to the flat or decreasing trends for these kinds of deaths for the same
age groups of blacks and Hispanics.

2 Gelman and Auerbach (2016) posit that these trends are driven in part by aggregation bias at the older ages
of the 45–54 cohort.
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Pierce and Schott (2016) found that US counties with more exposure to exogenous
trade liberalization had an increase in suicide deaths. Despite the geographic variation,
these were concentrated among whites, a group with disproportionately high employ-
ment in manufacturing.

2 Data and empirical specification

The main data source of our paper is the Gallup Healthways (GH) survey, collected
daily for adult individuals all across the USA. It covers a wide range of demographic
details and economic and self-reported health conditions of the respondents, as well as
a series of subjective well-being questions. In some specifications, we complement the
GH with data from the American Community Survey (ACS), the Centers for Disease
Control and Prevention (CDC), and the Survey of Epidemiology and End Results
(SEER).3 These three data sources allow us to compute several variables at the
Metropolitan Statistical Area (MSA) level: household income, income inequality,
mortality rates, and population race shares.

In our main specification, we use only GH data and we focus on the 2010–2015
period. While our interest is the entire US adult population, data availability imposes
some constraints. Firstly, we only consider those living in MSAs. As of 2015, accord-
ing to United States Census Bureau (USCB) estimates,4 the 381 MSAs in US territory
accounted for 85.6% of the population.5 Secondly, GH only computes MSA-level
sampling weights for MSAs with more 300 respondents.6 As a result, between 188
and 190 of the 381 MSAs can be used for 2010–2012 (representing about 89% of the
population living in MSAs), and between 105 and 108 can be used for the 2013–2015
period (approximately 79% of the population living in MSAs). Because the number and
definition of MSAs changed in 2013, a total of 196 MSAs appear in at least 1 year, and
103 are present in every year between 2010 and 2015 (approximately 78% percent of
the population living in MSA). In broad terms, the 196 MSAs tend to correspond to
those above 300,000 people and the more restricted group of 103 to those above
500,000 people.7

For the 2010–2015 period, GH provides us with a repeated cross section of approx-
imately 1.6 million US adults, of which 1.3 million live in MSAs, with the remaining in
micropolitan statistical areas or even smaller counties. Over 1 million have MSA-level
survey weights. From these, approximately 0.8 million have data for both the dependent
variables under analysis and the controls. This group will be the focus of our analysis,
although we also have some analyses that include the smaller areas.

In some instances, we had to make additional adjustments to the individual level
data. The income variable collected in GH assigns respondents to a 0–10 scale for the
household’s pretax income, with 0 being the lowest value (below $720/year) and 10 the

3 Obtained through NBER at http://www.nber.org/data/seer_u.s._county_population_data.html.
4 Source: http://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=PEP_2015_
PEPANNRES
5 This proportion has increased very slightly over time: from 85 to 85.5% from 2010 to 2014.
6 In additional specifications (Section 3 and Appendix 2), we use national-level weights (doubling the number
of MSAs), with no meaningful changes.
7 GH halved the number of daily interviews to 500 in 2013, decreasing the number of weighted MSAs.
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highest (above $120,000/year). That prevents us from directly applying the Census
bureau poverty thresholds based on exact values.8 We divided respondents into three
categories: poor, middle-income, and rich. Respondents in the top income bracket
defined by GH, those with a pretax household income of over $120,000/year identified
as “rich” (roughly 18% of total respondents). We assigned those in the bottom five
categories, whose pretax income is below $22,000 per household to the “poor”
category (approximately 17% of the respondents).9 We classified those in the remaining
five income categories as middle income. For race, GH assigns respondents to one of
five categories (Asian, Black, Hispanic, Other Race, and White).

Equation (1) below describes the empirical specification for our race-income explo-
ration:

WBijt ¼ β0 þ β1
* poorhhijt
� �

þ β2
* richhhijt
� �þ β3

* blackijt
� �þ β4

* hispanicijt
� �

þ β5
* asianijt
� �

þ β6
* other raceijt
� �þ β7

* poorhhijt
� �

* blackijt
� �þ β8

* poorhhijt
� �

* hispanicijt
� �

þ β9
* poorhhijt
� �

* asianijt
� �þ β10

* poorhhijt
� �

* other raceijt
� �þ β11

* richhhijt
� �

* blackijt
� �

þ β12
* richhhijt
� �

* hispanicijt
� �

þ β13
* richhhijt
� �

* asianijt
� �þ β14

* richhhijt
� �

* other raceijt
� �

þ β15
* Zijt
� �þ∅ j þ γt þ εijt

ð1Þ

WB represents one of the well- or ill-being markers under consideration for individ-
ual i, in MSA j, for time t. We consider: (i) reported life satisfaction today, (ii) expected
life satisfaction in 5 years (i.e., optimism), (iii) experienced stress yesterday, (iv) worry
yesterday, (v) satisfied with place of residence, (vi) experienced anger yesterday, and
(vii) has a social support network that can be relied on in times of need. The first two
questions are on a 0–10 scale, while the remaining ones are binary (0–1 scale). We
estimate all specifications using linear OLS models for ease of interpretation (we also
provide the estimation results under ordered logistic and logistic regression models—
see Section 3 and Appendix 3 for additional details).

Poorhh and richhh are dummy variables identifying if the respondent belongs to a
poor or a rich household, respectively. Black, Asian, Hispanic, and Other race are
dummy variables identifying the respondent’s race. They are interacted with those for
income level (poorhh and richhh) to explore race-income heterogeneities. The omitted
category for income corresponds to middle-income respondents, while that for race
corresponds to whites.

Z is a vector of individual socio-demographic controls. These include the following
dummy variables:

a) age groups10 (18–24, 25–34, 35–44, 45–54, 55–64, 65+);

8 In Appendix 2, we employ alternative definitions for poor, middle-income, and rich individuals, including
that from the Census Bureau. The results we obtain are quantitatively similar to those in our main
specification.
9 This percentage and the previous one do not use Gallup’s survey weights. The corresponding shares of
weighted respondents are 15 and 24%.
10 The age dummies have ranges that contain a similar number of observations and generally match the age
brackets present in the other databases that we used, such as the CDC’s Compressed Mortality File.
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b) gender (male and female);
c) marital status (single, married or in a domestic partnership, divorced or separated,

and widowed);
d) educational level (high school dropout, high school graduate, technical/vocational

school, college dropout, college graduate, post-graduate);
e) employment status (employed full-time, employed part-time, self-employed,

employed part-time but wanting full-time, unemployed, and not in the workforce);
f) religious preference (preference, no preference, or atheist);

We also included binary variables for several health-related characteristics:
experiencing pain the previous day; having (self-reported) health problems that
prevent “normal” activities for someone of the respondent’s age; body mass
index (BMI)-based categories (underweight, normal range, overweight, obese);
smoking; and having exercised at least once over the previous week. We
controlled for reporting lack of money for food or for healthcare over the
previous 12 months. ∅j represents MSA dummies and γt represents year
dummies. All regressions use MSA-level survey weights unless otherwise
specified.11

As an additional control within our baseline framework, we use two specifi-
cations where the dependent variable is the expected future life satisfaction. In
the first, we follow Eq. (1) precisely, while in the second one we include current
life satisfaction as an additional control. The reason is that individuals may
anchor their beliefs about future life satisfaction on their own answer about their
current life satisfaction. As a result, if a certain group (e.g., low-income respon-
dents) reports low life satisfaction, they may also report low future expected life
satisfaction, although that might only be a reflex of their low starting point,
rather than an indication of unusually low optimism.

We estimate all specifications using linear OLS models for ease of interpreta-
tion. The use of nonlinear models makes direct interpretations of the estimated
coefficients difficult, as they express log odds rather than linear effects. Addition-
ally, our main parameters of interest include the coefficients for race and income
variables, as well as the corresponding interactions. The latter type of variables
makes the computation of odds ratios more complex, as they depend on the value
of the components of the interaction term. The results we obtain under OLS are
fairly similar to those under ordered logit (for current and expected life satisfac-
tion) and logit (for the remaining dependent variables) specifications and our
findings are robust to the choice of model.12 In addition, with either specification,
as all the independent variables are binary, the coefficients reflect relative magni-
tudes that we can compare to the omitted category.

11 The inclusion of (MSA)*(Year) interactions, month of interview dummies, other types of survey weights,
and no survey weights at all, does not meaningfully change in the coefficients. See Appendix 2.
12 While the logit and ordered logit models are technically the appropriate specification, it has become
accepted practice to use OLS in happiness regressions, for ease of interpretation, as long as the results are
very close. In our case, the OLS specifications yield slightly more significant coefficients for some variables of
interest, but the patterns are otherwise identical and the choice of model does not affect our conclusions. We
report the logit and ordered logit results in Appendix 3.
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3 Baseline results and interpretation

3.1 Results

We first used a simple specification exploring the race-income interactions
without other individual sociodemographic controls (Table 1).13 Yet our results
here are remarkably similar to the specification including the full battery of
controls (Table 2). The main result (in both specifications) is that poor blacks
are significantly more optimistic about their future life satisfaction and both less
stressed and less worried than poor whites (Tables 1 and 2). The black-white
optimism difference holds across income levels, although it diminishes as in-
comes increase. Hispanics demonstrate a similar trend, with poor Hispanics also
more optimistic than poor whites, but the gap is less stark than between blacks
and whites, and there is no trend across income categories. Heterogeneities
across races are also visible in life satisfaction and in incidence of stress and
worry, in particular among the poor, where whites fare clearly worse than other
race groups.14

When we control for socio-demographic factors, blacks are again by far the
most optimistic cohort. This is particularly so within poor respondents, where they
are almost an entire point (.90) higher on the 0–10 scale than are poor whites
(Table 2; Fig. 1).15 Again, the gap decreased as one moves from lower to higher
income classes. Among rich individuals, African Americans are only half a point
(.43) higher than whites on the optimism scale.16 There are modest differences in
the results based on the specification that controls for current life satisfaction, but
they do not alter our main findings.

The inclusion of individual socio-economic controls accentuates the heteroge-
neities across race groups for life satisfaction, worry, and stress, particularly
between black and white respondents. Nevertheless, blacks in general reported
lower levels of satisfaction with their place of residence and lower levels of social
support.17 This discrepancy suggests that the findings are not simply a “polyanna”
effect, but rather that blacks are distinguishing between their circumstances and
challenges today and where their future is going. Along these same lines, our
results on anger are noteworthy. Poor blacks and poor Hispanics are more likely to
experience anger the previous day than are poor whites, even though they are

13 However, we include both year and MSA dummies in every specification.
14 We also explored reported depression and found that it was also highest among low-income whites. A more
comprehensive account, however, would require a separate study. Depression and happiness are distinct
emotional states. While positive emotional states, such as happiness and smiling, tend to track closely,
negative states—stress, anger, and depression—track differently, with depression the most distinct. See Stone
and Mackie (2013).
15 We computed Figure 1 using the coefficients from column (2), the BPLA regression without BPL as a
control. When we use current BPL as a control (column (3)), we get slightly lower gaps between poor blacks
and poor whites and they decrease less as income increases.
16 These race-income heterogeneities are also very strong when generating separate regressions by year
(Table 7, Appendix 1).
17 The social support and anger questions were asked in 2008–2012 and 2010–2013, respectively. Therefore,
the time period under consideration differs for those two cases.
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more optimistic about the future at the same time. Reported pain, meanwhile, had
a higher positive correlation with stress, worry, and anger than any other control
variable, and a negative (although not the most negative) correlation with current
and future life satisfaction.

Stress is an important marker of ill-being and the differences between poor
blacks and their white counterparts are large, even after accounting for all the
controls in Table 2. Poor blacks are 14 percentage points less likely than are poor
whites to report experiencing stress in the previous day. Unlike optimism, these
differences between blacks and whites remain constant across income groups
(Fig. 2).

For an alternative and perhaps simpler interpretation of these baseline results, we
also standardized the dependent variables of interest, so that we can measure each
coefficient in terms of standard deviations. For example, when controlling for
socio-demographic factors as in Table 2, among the poor and holding everything
else constant, being black is associated with an optimism increase of 0.43 standard
deviations (the standard deviation for the optimism variable is approximately
2.122). Regarding worry and stress (with standard deviations of 0.467 and 0.494,
respectively), among the poor being black decreases stress by 0.21 and 0.28
standard deviations.

Table 2 also displays the coefficients for the socio-economic controls. After
controlling for other individual-level factors, males have lower levels of life
satisfaction and optimism, lower likelihood of being satisfied with the place of
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Fig. 2 Differential stress incidence, by race group (relative to white), within each income group
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living and of having social support, and higher likelihood of reporting anger. They
also report lower incidence of stress and worry. Reporting pain or health problems
is associated with lower life satisfaction and more stress, worry, and anger.
Exercising the previous week has the opposite associations. Smoking is associated
with lower life satisfaction and likelihood of stress, worry, and anger, but also with
higher optimism. Unemployment has the usual large negative association with life
satisfaction and increases worry.

Additionally, we attempted to address some potential concerns regarding the
robustness of our race-income heterogeneity results. We re-estimated Eq. (1)
using several household size adjustments to the income variable. We built on
these and incorporated the Census Bureau poverty measure. We checked the
possibility that MSAs with a small number of African American respondents
drove the results. We also assessed the robustness of our results to the inclusion
of both month and (MSA) x (Year) dummies. Finally, we checked the sensitivity
of our estimates to the inclusion and type of survey weights used. The results are
in our Appendix 2, and are robust to all these measures. Finally, as referenced in
the previous section, there may be a concern regarding the use of OLS in the
estimation of potentially nonlinear relationships. In Appendix 3 we replicate
Tables 1 through 6, using ordered logit and logit models instead of OLS, and
those estimates show that our conclusions are robust to the choice of estimation
framework.

The coefficients for the age categories are of particular interest. Column (1)
displays the previously established age-life satisfaction U curve (Graham and Ruiz-
Pozuelo 2017; Blanchflower and Oswald 2008). Social support (Column (8)) seems
to display a similar, though less pronounced, trend. Optimism (columns (2)–(3))
displays a different pattern, however, as it decreases with age, with particularly
large negative effects in middle and old age. Stress and anger (columns (5) and (7),
respectively) also decrease with age, worry tends to display an inverted U shape,
peaking in middle age, and satisfaction with place of living (column (6)) increases
with age.

We assessed if the heterogeneities across races change with age. We estimated
an analogous specification to that outlined in Eq. (1), but interacting race with
age groups, instead of income (Table 3). Because we find the largest optimism
gap between African Americans and whites and due to space considerations, we
display only the coefficients for black, age groups, and black-age interactions.

The black-white gaps in life satisfaction and optimism are larger for those
between 45 and 64. The gap in worry incidence is also highest for that group.
Younger blacks are more likely to report anger and less likely to have social support
(relative to young whites). This trend reverses for anger after age 35, as older whites
are increasingly more likely to report feelings of anger than their black counterparts.
The gap on social support also decreases with age up to the 55–64 group, as whites
become less likely to report social support.18

18 We also collapsed the data at the MSA level, using MSA fixed effects to control for non time-varying MSA-
specific unobservables. This reduces the significance of some variables, but the main ones hold.
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3.2 Discussion

There are many potential explanations for these findings. Poor whites have fallen in
status in relative terms, as competition for low-skilled jobs has intensified. In contrast,
minorities have made gradual, hard-fought progress, although many challenges remain.
Black-white wage and education gaps have narrowed. Black males earned 69% of the
median wage for white males in 1970 and 75% by 2013. While the gaps in educational
achievement and proficiency have widened across income groups, they have narrowed
between blacks (and Hispanics) and whites, with the former becoming larger than the
latter (Porter 2015; Reardon and Portilla 2015).

Gaps in life expectancy between blacks and whites have also narrowed, from
7.0 years in 1990 to 3.4 in 2014 (Tavernise 2016; Case and Deaton 2017).
Blanchflower and Oswald (2004) showed a closing in the historical black-white
happiness gap. Oswald and Wu (2011) use mid-2000s data and find that blacks
reported fewer bad mental health days than whites.

Assari and Lankarani (2016, cited above) highlight higher levels of resilience among
blacks and other minorities. Resilience—defined as maintaining health in spite of a
range of psychosocial risk factors——may be higher among blacks and minorities as
they have had more experience with adversity. Community and religious factors may
also be at play; in our data, blacks are the most likely group to report that religion is
important in their lives. Other accounts of the role of religion and community in African
Americans’ lives (Jackson 2015; Ryff 2015) corroborate this. While we control for
religion in our analysis, it is plausible that it also affects optimism in ways that we
cannot observe.

Another sign of differential resilience is the higher level of optimism of older blacks,
among older respondents (cited above). In general, older respondents are less optimistic
about their future life satisfaction, which makes objective sense if respondents are
predicting health and other troubles to increase with age (Graham 2017). Schwandt
(2016) found that younger respondents tend to overestimate their future life satisfac-
tion, while older ones underestimate it, but in our data that is less the case for older
blacks.

There are two other plausible explanations for the higher levels of black optimism
compared to whites, neither of which appear to be supported by the data. One is that
black optimism levels are a result of the raised hope associated with the election and
two-term tenure of the first African American president. Yet the time trends—including
from other data sets—do not support this. Black life satisfaction began to increase
steadily in the 1970s, decades before President Obama’s time. In addition, black life
satisfaction and optimism for the future remained steady throughout his tenure, includ-
ing through ups and downs, and the conclusion of his tenure.19

Another potential explanation is that poor black optimism is simply a “polyanna” or
“happy peasant and frustrated achiever” effect, associated with low expectations and/or

19 While we find a sharp drop in the life satisfaction and optimism of Democrats and Independents in weeks
following the 2016 election, a partial recovery seems to be underway by the end of the year (https://www.
brookings.edu/blog/up-front/2017/02/02/the-trump-unhappiness-effect-nears-the-great-recession-for-many/).
We do not yet have the data to test if there is a longer-term negative effect of trends since then—and plan to do
so going forward. The evidence above, though, suggests that this is not a finding that is explained by short-
term events.

Unequal hopes and lives in the USA: optimism, race, place, and...
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adaptation to adversity.20 Yet the available evidence—including the psychological and
sociological studies cited above and recent historical work (Isenberg 2016)—suggests
otherwise, highlighting resilience and determination rather than low expectations. A
review of our work by Blanchflower and Oswald (2018), meanwhile, contrasts rising
black happiness levels with a flat trend in blacks’ financial satisfaction. Similarly, in the
regressions reported above, we find that the same poor optimistic black respondents are
far less satisfied with their place of living than are poor whites. These results do not
support the “polyanna” interpretation nor suggest that poor blacks have a different
conception of happiness than do their Hispanic or white counterparts.

These trends contrast sharply with the experiences of working class whites.
Krugman (2015) noted that the economic setbacks of this group have been particularly
bad because they expected better: “We’re looking at people who were raised to believe
in the American Dream, and are coping badly with its failure to come true.” A recent
study by Cherlin (2016) found that poor and middle-class blacks are more likely to
compare themselves to parents who were worse off than they are, while blue-collar
whites have more precarious lives and employment than their parents did. Not coinci-
dentally, this latter group formed the base of support for Donald Trump’s populist, anti-
establishment electoral campaign.

Chetty et al. (2016) found that, beyond income, there are also strong geographic
markers associated with these trends. Mortality rates and the associated behaviors are
particularly prevalent in rural areas in the Midwest and much less in cities. This could
be due to healthier behaviors associated with living in cities (e.g., more walking) and to
the combination of social isolation and economic stagnation in rural areas. Krugman
(2015) also noted the regional dimension to these trends: life expectancy is high and
rising in the Northeast and California, where social benefits are highest and traditional
values weakest, while low and stagnant life expectancy is concentrated in the Bible
belt.

3.3 Alternative specifications across race and rural areas

We explored whether there were differences in our race and optimism findings among
poor individuals in rural versus urban areas. To do this, we used only poor respondents
but no longer restricted our sample to respondents living in MSAs, instead including
both those living in counties belonging to micropolitan areas and those living in smaller
counties.21 We again modify Eq. (1) and now use race by urban/rural status interac-
tions. Table 4 shows that poor rural blacks are modestly less optimistic than their urban
counterparts. Similarly, poor rural whites are also less optimistic than their poor urban
counterparts.

We then focused only on whites and explored income by urban/rural status. Table 5
shows the income gradient that might be expected, with richer individuals generally
being more likely to report higher life satisfaction, optimism, satisfaction with place of
living (only in urban areas), and social support, and less likely to report worry and
anger. However, rural respondents across income groups report higher life satisfaction

20 Graham and Pettinato (2002) coined the term “happy peasants and frustrated achievers” to describe such
optimistic poor individuals in many poor countries over a decade ago.
21 These use national-level, rather than MSA-level, survey weights.
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and lower incidence of worry, stress, and anger than urban ones (although they are still
less optimistic about the future and exhibit lower satisfaction with their place of living).

4 Do desperation and premature mortality go together? An initial
exploration

The mortality data and our well-being metrics highlight a paradox of higher well-being
and improving health among minorities juxtaposed against the opposite trend among
uneducated whites. Here we explore the extent to which our markers of well and ill-
being have a statistically robust association with the trends in mortality. We matched
our metrics of well-being from the GH—using the same individual level data as in
Table 2—with MSA-level mortality data from the CDC, along with some other MSA-
level controls.

For mortality rates, we rely on 2010–2015 data from the CDC Compressed Mor-
tality File.22 We compute a MSA-level composite mortality measure using the causes of
death that Case and Deaton (2015a) identified as being key drivers of the change. We
use the classifications as defined by the International Statistical Classification of
Diseases and Related Health Problems 10th Revision codes (ICD 10):

a) intentional self-harm (ICD10 codes X60-X84) and sequelae of intentional self-
harm, assault and events of undetermined intent (Y87);

b) alcoholic liver disease (K70), chronic hepatitis, not elsewhere classified (K73), and
fibrosis and cirrhosis of liver (K74);

c) multiple types of accidental poisoning (X40–45);
d) multiple types of poisoning with undetermined intent (Y10–15);
e) analgesics, antipyretics and anti-inflammatory drugs (Y45), sedatives, hypnotics

and antianxiety drugs (Y47), and psychotropic drugs, not elsewhere classified
(Y49).

We take into account all individuals aged 35–64 years old, and subsequent refer-
ences to mortality rates in this section refer to this measure.23 The mortality rate varies
across MSAs from 27 to 151 deaths per 100,000 people (with a mean of 56) and tends
to decrease with MSA size.

We use the ACS to obtain MSA-level measures for mean household income and
inequality (as measured by the Gini coefficient). These variables allow us to account for
possible correlations between income, inequality, and mortality. For instance, if higher
mortality MSAs are also those with lowest average incomes and/or higher inequality
levels, then our mortality variable might simply be picking up the effects of low income
or high inequality. Finally, we use the SEER for MSA-level population statistics,
broken down by race groups, and use the share of white non-Hispanics as a proxy
for (lack of) racial diversity.

22 National Center for Health Statistics. Compressed Mortality File, 2008–2015 (CD-ROM Series 20, No.
2 U) Vital Statistics Cooperative Program. Hyattsville, Maryland. 2016.
23 The three decades considered (35–44, 45–54, 55–64) all had similar “composite” mortality rates.
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We found that MSA-level mortality rates for 35–64-year-olds are significantly and
negatively associated with current and future expected life satisfaction, and positively
associated with feelings of worry (Table 6). For instance, holding all else constant, a
50% increase in a MSA’s composite mortality rate—a relatively small change for the
range of rates indicated in earlier paragraphs—would be associated with a .04 point
decrease in expected future life satisfaction, a 0.45% decrease relative to its mean.24 A
similar increase would be associated with a 1 percentage point increase in the incidence
of worry, a 3.14% increase relative to its mean.

We also ran the same regression as that of Table 6, but omitting all health-related
variables, and the coefficient estimates increased their magnitude.25 This is precisely
what we would expect if the mortality level is negatively associated with both subjec-
tive well-being and self-reported health.

Individuals who live in more racially homogeneous MSAs are more likely to have
lower life satisfaction and lower satisfaction with the place of living.26 This comple-
ments the general pattern of premature mortality rates being higher—and subjective
well-being markers being lower—among whites compared to minorities.

These are associations, of course, and we cannot assume causality. Indeed, one can
imagine dual directions. Having less hope about the future could increase one’s
likelihood of premature death (e.g., via under-investment in one’s health and/or via
simply giving up); at the same time, living with more premature death in one’s locale
could dampen hope and increase worry and other markers of ill-being. Even without
causality, the association between our metrics of ill-being and these “deaths of despair”
suggests that they could play a leading role in highlighting desperation among certain
cohorts or in certain places rather than waiting for rising death rates to sound the alarm
bells.

5 Interrelated trends and explanations

There are several other trends in the data that suggest a pattern of interrelated expla-
nations. Our baseline regressions include a variable measuring reported pain, which
Case and Deaton (2015b) found to correlate with suicide rates. Pain, not surprisingly,
positively correlates with stress and worry and is highest in middle-aged years,
precisely when life satisfaction is lowest (and when the mortality rate increases among
uneducated whites are highest). Individuals who experience pain have a decrease in
expected future life satisfaction of .33 points (Table 2) or .15 standard deviations. The
magnitudes on stress, worry, and anger are larger: individuals that experience pain are
18 percentage points more likely to report both worry and stress and 11 percentage
points more likely to report anger. Reported pain for poor whites is also higher in rural
areas than in MSAs (Fig. 3).

24 The calculation is: exp(−0.087 ∗ log (1.50)). The log represents a 50% increase and (log (1.50) = 0.40547);
the product equals approximately − 0.04. The mean optimism or expected future life satisfaction is 7.86, so the
change above corresponds to approximately 0.5% of this mean value.
25 Regression results available from the authors.
26 This is not the case in Table 6, but is indeed the case when using a logit estimation framework (see
Appendix 3).
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In addition to pain—and possibly related to it—, the reliance on disability insurance
increased over the past two decades, from under 3% of the working age population to
almost 5% for men, and from 1.3 to 4.5% for women.27 While it is concentrated in
former coal mining regions, it extends beyond them and roughly patterns the reported
pain data in GH. While disability insurance provides an important and often lifelong
safety net for many, it also introduces additional barriers to labor force participation.
Potential recipients cannot participate in the labor force during the wait time for
approval for disability, a period that can last up to 2 years.28 Long-term unemployment
is strongly associated with unhappiness and is a condition that most individuals do not
adapt back from (Clark and Oswald 1994; Clark 2006).

Another trend which may help explain the lack of optimism we find is that of prime
age (25–54 year old) males dropping out of the labor force, with projections from 15%
today to 25% in 2050 (Eberstadt 2016). Krueger (2017) finds that between 25 and 35%
of prime age males out of the labor force are on SSDI and that another 30% applied in
the past and may be awaiting a decision. Yet the rise in SSDI is concentrated among
55–64-year-olds, while the post-2000 decrease in participation rates is highest among
younger cohorts (Ruffing 2017). Demand-driven factors (e.g., declining labor market
opportunities, lack of active job search and training assistance, high incarceration rates)
are also important (Black et al. 2016).

Another issue is the difficulty of moving to new places to seek jobs. Moving rates
declined in the years surrounding the financial crisis, and a common explanation was
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Pain incidence by rural status (2010-2015)

Fig. 3 Pain incidence by rural status, for low income, white individuals

27 Social Security Advisory Board: http://www.ssab.gov/Disability-Chart-Book. These are not age-adjusted
numbers.
28 We thank Henry Aaron for raising this.
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the decline in the housing market. Demyank et al. (2017) found that those that are
unemployed and that have negative equity are more likely to move. Yet, this hinges on
their ability to foreclose on their mortgages and on being in a position to find jobs
elsewhere. The common traits of prime age blue-collar workers who have dropped out
of the labor force are not associated with a strong possibility of finding employment in
another location (Krueger 2017).

A potentially reinforcing factor in this cycle is that these same cohorts, who are
disproportionately in remote rural areas, are less likely to have a range of social
connections outside their locales or broadband internet. A recent study found that the
majority of rural youth live in “Civic Deserts”—places characterized by a dearth of
opportunities for civic and political engagement. The limited access to broadband
internet limits both social connections and information about jobs outside their imme-
diate area (Kei-Kawashima-Ginsberg and Sullivan 2017).29

5.1 The role of place

In addition to the trends discussed above, there are unobservable differences
across places that make it more (or less) likely that particular demographic
cohorts are happy, optimistic, and healthy. In the maps below (Fig. 4), we show
patterns across states in life satisfaction, optimism, and worry—the three vari-
ables that are most closely associated with premature mortality in our regressions
above—for non-Hispanic whites and for minorities,30 respectively (patterns in
stress and reported pain are in Appendix 4).

To explore the place-specific patterns, we ran a standard regression with the well-
being variable of interest as the dependent variable, and again for simplicity of
interpretation we use OLS. We control for socio-demographic variables such as age,
gender, race, marital status, education, employment status, religiosity, and use month
and year of interview dummies.31 We also include state-specific identifiers. We then
rank the states by the estimated coefficients on these identifiers; these values represent
the left over differences specific to states that different levels of education, employment
status, and so forth, do not account for.

For each map, the comparison is relative to the state with the lowest coefficient. For
life satisfaction and optimism, we kept the original 0–10 scale. For worry, we rescaled
the state coefficients into a 0–100 scale, so that state-level variations can be comparable
to percentage point increases. For life satisfaction and optimism, higher values are
better, while for worry lower values are better. The colors on the maps reflect what
range of values specific states are in for each race group, with dark green being a higher
score and light green a lower one, so that dark green states are better for life satisfaction
and optimism, but worse for worry. States that are coded gray do not have sufficient
observations to allow an estimate for the race group and variable of interest.32 The

29 For the distribution of broadband, see: https://www.broadbandmap.gov/technology.
30 In this case, minorities comprise only African Americans and Hispanics.
31 We omitted income variables as otherwise state dummies would disproportionately pick up the disadvan-
tageous state-level aspects, such as higher costs of living (Oswald and Wu 2011).
32 We excluded states with less than 50 observations/year for the group in question.
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boxplots in Appendix 4 display the dispersion in state coefficients, for each variable,
across whites and minorities.

Our geographic analysis yields many patterns that are consistent with those
reported in other kinds of data—and in our earlier work. As the maps show, the
best places in terms of optimism for minorities, except for the District of Colum-
bia, are the Southern states, where there are proportionately more minorities and a
well-established African American culture (although at the same time worse
objective health and poverty conditions). The patterns are quite different for
non-Hispanic whites. The most optimistic states for this group are Hawaii, Alaska,
California, Delaware, Texas, Florida, and Arizona. The most desperate states are
in Appalachia and the Midwest, mirroring the patterns in poor health and lack of
employment for these same cohorts.

The subtle differences across place are difficult to quantify. There are factors, such as
historical levels of segregation, which tend to vary at more disaggregated levels such as
counties (Andrews et al. 2017), which we have not explored here, but hope to in future
research, as there is much more to understand about these trends—including the
specifics of place.

No data 0.00 − 2.90 2.90 − 4.36 4.36 − 5.44 5.44 − 5.92 5.92 − 6.88 6.88 − 9.71
Note: Controls include age, race, gender, marital status, education, employment, religious preference, year and month of interview.
Source: Gallup Healthways.

Whites: Differences in worry incidence levels across states (2010−2015)

No data 0.00 − 0.15 0.15 − 0.18 0.18 − 0.21 0.21 − 0.24 0.24 − 0.28 0.28 − 0.61
Note: Controls include age, race, gender, marital status, education, employment, religious preference, year and month of interview.
Optimism is measured by best possible life anticipated (BPLA) scores on a 0−10 scale.
Source: Gallup Healthways.

Whites: Differences in optimism levels across states (2010−2015)

No data 0.00 − 0.10 0.10 − 0.13 0.13 − 0.15 0.15 − 0.17 0.17 − 0.20 0.20 − 0.51
Note: Controls include age, race, gender, marital status, education, employment, religious preference, year and month of interview.
Life satisfaction is measured on a 0−10 scale.
Source: Gallup Healthways.

Whites: Differences in life satisfaction levels across states (2010−2015)

No data 0.00 − 3.00 3.00 − 4.05 4.05 − 4.81 4.81 − 5.42 5.42 − 6.38 6.38 − 11.29
Note: Controls include age, race, gender, marital status, education, employment, religious preference, year and month of interview.
Source: Gallup Healthways.

Minorities: Differences in worry incidence levels across states (2010−2015)

No data 0.00 − 0.13 0.13 − 0.18 0.18 − 0.22 0.22 − 0.26 0.26 − 0.29 0.29 − 0.37
Note: Controls include age, race, gender, marital status, education, employment, religious preference, year and month of interview.
Optimism is measured by best possible life anticipated (BPLA) scores on a 0−10 scale.
Source: Gallup Healthways.

Minorities: Differences in optimism levels across states (2010−2015)

No data 0.00 − 0.22 0.22 − 0.27 0.27 − 0.32 0.32 − 0.35 0.35 − 0.44 0.44 − 0.57
Note: Controls include age, race, gender, marital status, education, employment, religious preference, year and month of interview.
Life satisfaction is measured on a 0−10 scale.
Source: Gallup Healthways.

Minorities: Differences in life satisfaction levels across states (2010−2015)

Fig. 4 The geography of life satisfaction, optimism, and worry
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6 Conclusions and potential policies

Our findings identified linkages betweenmarkers of reported ill-being, such as lack of hope,
high levels of stress, and reported pain, and the rising rates of mortality among uneducated
whites. These markers stand in sharp contrast to much higher levels of life satisfaction and
hope for the future and lower levels of stress among poor blacks and Hispanics, who are
continuing to make gradual progress in narrowing gaps in life expectancy with whites. Our
findings are strong associations, but we cannot claim causality.

Our findings also suggest a role for place. MSAs that are more racially homoge-
neous (white) and rural, and have more social isolation are more likely to have higher
mortality rates. They also tend to have worse health behaviors, such as smoking
prevalence and a lack of physical activity. Respondents in these areas are also more
likely to report pain, which is a channel to suicide. The combination of fear of
downward mobility, weak safety nets, and eroding social cohesion likely contributes
to the high levels of desperation that we have found. In contrast, places with more
diversity and higher concentrations of minorities—and likely their shared cultures and
extensive informal safety nets as well—tend to be the most optimistic.

While our results suggest a need to restore hope and sense of purpose to places
characterized by desperation and premature death, it is not obvious how to do so. One
component (of many) should include a major effort to introduce healthier behaviors.
One part of this will entail taking on the role of prescription practices in generating the
excess supply of opioids.33

Our safety nets, meanwhile, are notoriously weak compared to other rich countries, and
their reach is uneven across states. With the exception of disability insurance, they are also
very weak for those out of the labor force (Trisi 2016a, b). While the Earned Income Tax
Credit (EITC) is an effective program for working families, it is far less so for those unable
to find work or out of the labor force. A related challenge is the strong anti-government
sentiment among uneducated whites, which makes designing effective policies difficult.
Much of the US political dialog stigmatizes recipients of welfare assistance and the
bureaucracies are particularly difficult to navigate. Not by coincidence, the efficient
bureaucracies that administer universal programs like social security and Medicare are
distinctly different, andmany recipients are not aware they are on government programs.34

The same places with hollowed out labor forces and high deaths of despair tend to
have low rates of internet access and are more likely to be “civic deserts”, at a time that
the internet is an increasingly important means for access to safety net programs and
other community outreach efforts. Building up communities, meanwhile, is a related
challenge. There are many relevant lessons in the rich literature on well-being, which
highlight the benefits of volunteering and participating in other community level
activities, particularly for those out of the labor force.35

There are, no doubt, other possible solutions, many of which are long-term in nature,
including improvements in public education, vocational training, and relocation incen-
tives. Importantly, while the starkest trends in terms of lack of hope and mortality

33 The U.S. has the world’s highest per capita consumption of opioids: http://www.painpolicy.wisc.
edu/country/profile/united-states-america.
34 40% of Medicare recipients are unaware of being on a government program (Kuziemko et al. 2015).
35 See, e.g., https://www.whatworkswellbeing.org/ .
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incidence are among poor whites, policies directed at improving opportunities and well-
being must also focus on poor minorities, who despite higher levels of resilience, continue
to face real disadvantages are real.

A first step is to get a better handle on the causes of the problem. This must entail
listening to what desperate people themselves have to say, as well as learning from those
who have shown more resilience when coping with crisis. Well-being metrics can play a
role, for example by undertaking regular polling to gauge life satisfaction, optimism,
pain, stress, and worry across people and places. Countries such as the UK are already
collecting these metrics. Reporting on the patterns and trends regularly in public and
policy discussions would be a simple and inexpensive way to monitor the well-being
and ill-being of our society. It certainly seems a better path than waiting for mortality
rates to sound the alarm bells.
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Appendix 1 Race-income heterogeneities by year

Table 7 Base specification, but with yearly regressions (2010–2015)

(1)
OLS:
bpl

(2)
OLS:
bpla

(3)
OLS:
bpla
w/ bpl
control

(4)
OLS:
worry

(15)
OLS:
stress

(6)
OLS:
citysat

(7)
OLS:
anger

Panel A: 2010

Black 0.191***
(0.030)

0.671***
(0.028)

0.569***
(0.023)

− 0.093***
(0.007)

− 0.139***
(0.008)

− 0.050***
(0.008)

− 0.011
(0.007)

(Rich
household)*(Black)

− 0.093
(0.057)

− 0.091
(0.057)

− 0.041
(0.050)

0.021
(0.017)

0.007
(0.021)

0.044***
(0.014)

− 0.019
(0.013)

(Poor
household)*(Black)

0.443***
(0.059)

0.266***
(0.050)

0.029
(0.053)

− 0.008
(0.011)

− 0.003
(0.011)

− 0.019*
(0.010)

0.002
(0.010)

Panel B: 2011

Black 0.170***
(0.025)

0.638***
(0.025)

0.543***
(0.023)

− 0.075***
(0.006)

− 0.125***
(0.006)

− 0.051***
(0.009)

− 0.009**
(0.004)

(Rich
household)*(Black)

− 0217***
(0.061)

− 0.193***
(0.046)

− 0.072
(0.046)

− 0.006
(0.018)

− 0.002
(0.020)

− 0.006
(0.011)

− 0.001
(0.012)

(Poor
household)*(Black)

0.318***
(0.043)

0.262***
(0.048)

0.084*
(0.047)

− 0.036***
(0.011)

− 0.019**
(0.009)

− 0.025***
(0.010)

0.012
(0.008)

Panel C: 2012

Black 0.309***
(0.022)

0.728***
(0.022)

0.556***
(0.022)

− 0.093***
(0.005)

− 0.144***
(0.007)

− 0.047***
(0.008)

− 0.005
(0.004)

(Rich
household)*(Black)

− 0.257***
(0.059)

− 0248***
(0.052)

− 0.105**
(0.046)

− 0.012
(0.011)

− 0.014
(0.013)

0.009
(0.009)

0.009
(0.011)

(Poor
household)*(Black)

0.290***
(0.042)

0.185***
(0.052)

0.024
(0.048)

0.009
(0.009)

0.006
(0.009)

− 0.025***
(0.009)

0.013*
(0.008)

Panel D: 2013

Black 0.089***
(0.032)

0.639***
(0.040)

0.588***
(0.034)

− 0.087***
(0.006)

− 0.115***
(0.008)

− 0.055***
(0.011)

0.006
(0.007)

(Rich
household)*(Black)

− 0329***
(0.081)

− 0403***
(0.071)

− 0.216***
(0.065)

0.040**
(0.017)

− 0.008
(0.025)

0.023
(0.017)

− 0.001
(0.012)

(Poor
household)*(Black)

0.38***
(0.070)

0.310***
(0.076)

0.094
(0.082)

− 0.013
(0.014)

− 0.019
(0.015)

− 0.043***
(0.013)

0101
(0.012)

Panel E: 2014

Black 0.062
(0.040)

0.590***
(0.028)

0.555***
(0.024)

− 0.063***
(0.007)

− 0.123***
(0.009)

− 0.055***
(0.010)

(Rich
household)*(Black)

− 0.256***
(0.082)

− 0300***
(0.066)

− 0.150**
(0.059)

− 0.011
(0.021)

0.025
(0.020)

0.012
(0.018)

(Poor
household)*(Black)

0.605***
(0.073)

0.313***
(0.069)

− 0.027
(0.063)

− 0.031**
(0.013)

− 0.009
(0.014)

− 0.002
(0.013)

Panel R: 2015

Black 0.051
(0.038)

0.514***
(0.038)

0.485***
(0.030)

− 0.080***
(0.008)

− 0.127***
(0.009)

− 0.063***
(0.008)

(Rich household)*(Black) − 0.138**
(0.057)

− 0.128**
(0.055)

− 0.050
(0.049)

0.025
(0.017)

− 0.005
(0.016)

0.048***
(0.015)

(Poor household)*(Black) 0.399***
(0.062)

0.343***
(0.066)

0.118**
(0.059)

− 0.018
(0.013)

0.000
(0.013)

− 0.019
(0.013)

Clustered standard errors (at the MSA level) in parentheses

***p < 0.01;**p < 0.05;*p < 0.1

Note: This table displays only the coefficients for Black (Black)*(Poor household) and (Black)*(Rich
household). MSA dummies and all individual-level controls from Table 2 were included in the regressions
but are not displayed
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Appendix 2 Robustness checks

a) Household size adjustments

One potential concern regarding the results in Table 2 is that we assign respondents
to income groups based on total household income. In the GH data, household size
correlates positively to household income,36 which would introduce a bias in the
estimated coefficients for the income and interaction terms. In our baseline specifica-
tion, we did not adjust for household size, for two main reasons. One is the high share
of missing values for this variable (25% of the observations in our baseline specifica-
tions). A second reason is that, as mentioned in Section 3, the income variable in GH is
not continuous and instead assigns respondents to 1 of 11 income brackets. Adjusting
the reported household income to the household size would therefore require assigning
respondents an income value, based on the bracket they report. This problem is further
compounded by the fact that, with a categorical income variable, incomes are inevitably
top-coded, which demands further assumptions regarding how to assign income to the
households in the top bracket.

We address this concern with three different strategies. In the first case, we consider
only the cases of one-person households, where no adjustment is necessary. In the second
alternative, we exclude those in the top income bracket (i.e., respondents reporting pre-
tax household income above $120,000/year), assign every other respondent themidpoint
of the income bracket they reported, and adjust reported income by household size, on a
per capita basis. In the final alternative, we do not exclude any respondent. For those not
in the top income bracket, we applied the adjustment described in the previous alterna-
tive. We assigned those in the top income bracket a value based on data from the
American Community Survey, obtained through IPUMS (Ruggles et al. 2015).37

Table 8 displays the results when following the first alternative. The magnitude of
the indicator variables for income groups among poor white respondents increases
slightly (see rows for “Poor household”). Nevertheless, the racial heterogeneities
remained very stark. For instance, among the poor and holding everything else
constant, African Americans score nearly 1.1 points higher on the 0–10 optimism scale
than whites and are 13 percentage points less likely to have experienced stress the
previous day (see rows for “Black” and “(Poor household)*(Black)”).

As mentioned above, the second and third alternatives adjust the reported pretax
income for household size. This required additional assumptions. We assigned those in
income brackets below the top to the midpoint. We assigned those in the top income
bracket the average of households whose total pretax income exceeds $120,000/year,
based on estimates using data from Ruggles et al. (2015). For every year in the 2008–
2015 period, we identified households reporting pretax income above the $120,000/
year threshold, computed the corresponding average income, and assigned this yearly
amount to the respondents in the top bracket. We then converted all incomes into per

36 When regressing the household size variable on income group (recall that Gallup’s income variable assigns
respondents to income brackets, coded from 0 to 10), a coefficient of 0.080 is obtained. This would mean that,
on average and imposing a linear progression, an increase of 1 in the income group is associated with an
increase of 0.08 in the household size.
37 Steven Ruggles, Katie Genadek, Ronald Goeken, Josiah Grover, and Matthew Sobek. Integrated Public
Use Microdata Series: Version 6.0 [dataset]. Minneapolis, MN: University of Minnesota, 2015.
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capita amounts, by dividing the total household income by the household size.38

Finally, we reassigned the three income categories to reflect this new per capita income
variable. We specified thresholds such that we would again obtain approximately 20%
of observation in the rich group, another 20% in the poor, and the remaining in the
middle-income group.39 This resulted in a maximum threshold of $12,499 per person
for the poor group and in a minimum of $54,000 per person for the rich group.

The second alternative differs from the third only in the choice to exclude those
assigned to the top income bracket in the GH data, which substantially reduces the
number of respondents in the rich group. Table 9 displays the estimates obtained when
using this alternative. As before, the race-income heterogeneities remain quantitatively
large despite a slight decrease in the optimism gap: poor African Americans are now
0.83 points higher than poor whites in the optimism scale.

Table 10 displays the estimates obtained when using the third alternative, which
includes the respondents in the top income bracket. As in the previous cases, this approach
generates large race-income heterogeneities between African Americans and whites.

b) Alternative measure of poverty following US Census Bureau

Two possible objections to the robustness checks conducted in the previous subsection
are that the thresholds chosen are relatively arbitrarily and that the definition of poverty
used implicitly ignores any type of equivalence scale. Regarding the latter aspect, it means
that the income needed for a household to be above the poverty threshold is always
linearly proportional to the household size, ignoring any aspect related to its composition
or the age of its members. An alternative to address both issues, then, is to use the poverty
thresholds that the US Census defines every year40 and correspondingly classify respon-
dents as poor.41 Table 11 displays the results for this specification. As before, there are no
meaningful differences in the race-income heterogeneities.

c) ExcludeMSAs with smaller numbers of poor African American respondents

Another concern about the base specification results is that the results could be driven
by the within-MSA variation in MSAs with very few African Americans, particularly
poor ones. Table 12 displays the results obtained when running the base specification
under different thresholds for the minimum number of low-income African Americans
per MSA, per year. As panel A to panel C illustrate, there are again no meaningful
differences in magnitude and significance levels across the different thresholds.

38 Respondents whose reported household size is larger than 10 are dropped from the analysis (951
observations).
39 More precisely, 19 and 20% of the (unweighted) observations corresponded to the poor and to the rich
groups, respectively. Upon application of the sampling weights, these percentages changed to 27 and 14%,
respectively.
40 See, for example: https://www.census.gov/data/tables/time-series/demo/income-poverty/historical-poverty-
thresholds.html.
41 Under this specification, rich respondents are defined in the same way as in third alternative of Section a).
The results do not meaningfully change if the rich are classified under the criterion used for the base
specification (i.e., the rich group corresponds to the respondents whose reported household income is above
$120,000/year; these results are not displayed but are available from the authors, upon request).
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d) Include month and (MSA) × (year) dummies

A possible objection to the specification laid out in Eq. (1) is that, by using
year and MSA dummies separately (i.e., without adding their interaction), we are
imposing a parallel time trend on all MSAs. If the MSAs happened to follow
heterogeneous time trends during the period under analysis, the absence of
interaction dummies could bias our estimates. Similarly, the time of the year of
the interview might be correlated with our variables of interest. Table 13 below
displays the results when we include both month and (MSA) × (year) dummies.
The coefficient estimates and significance are nearly unchanged, suggesting that
neither factor was in fact introducing a meaningful bias into our estimates.

Table 12 Base specification, using thresholds for minimum number of Poor African Americans by MSA

(1)
OLS:
bpl

(2)
OLS:
bpla

(3)
OLS:
b p l a w /
bpl
control

(4)
OLS:
worry

(5)
OLS:
stress

(6)
OLS:
citysat

(7)
OLS:
anger

Panel A: MSAs with more than 30 (Poor Household)*(Black) observations

Black 0.201***

(0.015)

0.675***

(0.016)

0.566***

(0.014)

− 0.090***

(0.004)

− 0.144***

(0.004)

− 0.053***

(0.009)

− 0.007**

(0.003)

(Rich household)*(Black) − 0.238***

(0.030)

− 0.220***

(0.027)

− 0.091***

(0.026)

0.014*

(0.008)

0.008

(0.008)

0.016***

(0.005)

0.002

(0.006)

(Poor household)*(Black) 0.377***

(0.027)

0.238***

(0.027)

0.034

(0.030)

− 0.014**

(0.007)

0.001

(0.005)

− 0.025***

(0.006)

0.013**

(0.005)

Panel B: MSAs with more than 50 (Poor Household)*(Black) observations

Black 0.211***

(0.018)

0.676***

(0.019)

0.563***

(0.016)

− 0.092***

(0.004)

− 0.146***

(0.004)

− 0.055***

(0.012)

− 0.011***

(0.004)

(Rich household)*(Black) − 0.245***

(0.032)

− 0.211***

(0.029)

− 0.080***

(0.027)

0.015*

(0.009)

0.012

(0.009)

0.021***

(0.005)

0.003

(0.007)

(Poor household)*(Black) 0.350***

(0.031)

0.236***

(0.034)

0.049

(0.033)

− 0.016**

(0.008)

− 0.000

(0.006)

− 0.024***

(0.007)

0.011**

(0.006)

Panel C: MSAs with more than 100 (Poor Household)*(Black) observations

Black 0.229***

(0.026)

0.683***

(0.020)

0.562***

(0.016)

− 0.100***

(0.004)

− 0.148***

(0.005)

− 0.056***

(0.016)

− 0.011**

(0.005)

(Rich household)*(Black) − 0.254***

(0.032)

− 0.221***

(0.035)

− 0.088***

(0.033)

0.014

(0.009)

0.002

(0.009)

0.015**

(0.006)

0.001

(0.008)

(Poor household)*(Black) 0.352***

(0.045)

0.247***

(0.034)

0.062**

(0.027)

− 0.005

(0.011)

0.000

(0.008)

− 0.018**

(0.009)

0.018***

(0.006)

Clustered standard (at the MSA level) errors in parentheses

***p < 0.01; **p < 0.05; *p < 0.1

Note: This table displays only the coefficients for Black, (Black)*(Poor household), and (Black)*(Rich
household), but all the other individual-level controls from Table 2 were included in the regressions (but are
not displayed)
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e) Robustness to use and type of survey weights

The base specification estimates in Table 2 use MSA-level weights. A possible
concern is that the results may be sensitive to the type of survey weights, or simply to
their use.

Table 14 below displays the results when the national-level survey weights
are used. I this case, we are no longer restricted to the 196 MSAs for which we
have MSA-level survey weights at some point during the 2010–2015 period,
and as a result, our sample increases and encompasses nearly all the existing
MSAs. The coefficient estimates for our variables of interest, however, suffer
no relevant change.

Table 15 also uses this enlarged sample of respondents located in any MSA, but
instead uses no weights. The differences to Table 2 are small and the coefficient
estimates are often of a higher magnitude.

Appendix 3 Ordered logit and logit estimation

As mentioned in the main text, we re-estimate the main tables of the article under
ordered logit and logit specifications. Tables 16 to 21 below show that our findings are
robust to the choice of estimation framework.
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Appendix 4 The geography of stress and pain, by race group

Figure 5 below displays the maps for stress and pain, which are not in the main text.
Figure 6 shows the corresponding boxplots of state coefficients for each of the five

mapped variables. Although the geographical patterns are different for whites and
minorities, the dispersion in absolute terms is similar for both groups, except for life
satisfaction, where location seems to matter substantially more for minorities.

Fig. 5 The geography of stress and pain, by race groups
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Fig. 6 The distribution of state coefficients for life satisfaction, optimism, worry, stress, and pain, by race group
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