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Economic Opportunity, Health Behaviors,
and Mortality in the United States
Atheendar S. Venkataramani, MD, PhD, Paula Chatterjee, MD, MPH, Ichiro Kawachi, PhD, MBChB, and Alexander C. Tsai, MD, PhD
Objectives. We assessed whether economic opportunity was independently associated
with health behaviors and outcomes in the United States.
Methods. Using newly available, cross-sectional, county-level data from the Equality of
Opportunity Project Database and vital statistics, we estimated associations between
all-cause mortality rates (averaged over 2000-2012) and economic opportunity, adjusting
for socioeconomic, demographic, and health system covariates. Our measure of economic opportunity was the county-average rank in the national income distribution
attained by individuals born to families in the bottom income quartile. Secondary outcomes included rates of age- and race-speciﬁc mortality, smoking, obesity, hypertension,
and diabetes.
Results. An increase in economic opportunity from the lowest to the highest quintile
was associated with a 16.7% decrease in mortality. The magnitudes of association were
largest for working-age adults and African Americans. Greater economic opportunity was
also associated with health behaviors and risk factors.
Conclusions. Economic opportunity is a robust, independent predictor of health. Future
work should investigate underlying causal links and mechanisms. (Am J Public Health. 2016;
106:478–484. doi:10.2105/AJPH.2015.302941)

T

he “American Dream” is predicated on
the concept of equality of economic
opportunity—the idea that one’s prospects
for upward social mobility depend little
on one’s family background.1,2 Driven
by growing concerns about disparities
in accessing the American Dream, policymakers from both ends of the political
spectrum have begun to focus on bolstering
economic opportunity.3,4 President Barack
Obama emphasized this priority in his January
2015 State of the Union address, in which he
vowed to “do more to restore the link between hard work and growing opportunity
for every American.”5
In addition to its importance for economic
policy, economic opportunity may also have
important implications for health. Economic
theory suggests that credible prospects for
upward socioeconomic mobility may incentivize people to invest more in their
health, given the importance of good health
in determining earnings.6 That is, the prospect of being able to obtain a higher-paying
job raises expectations and hopes about
one’s future socioeconomic success and,
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consequently, the expected returns to health
investments. In addition, greater optimism
about the quality of one’s future may raise
the desire to achieve good health even independent of the possibility of obtaining
greater income by doing so. For example,
being healthy could better allow individuals
to derive fulﬁllment from the bright futures
they anticipate having. By contrast, the lack of
economic opportunity could create a disincentive to engage in healthy behaviors, since
the future monetary and intrinsic beneﬁts of
doing so are less likely to materialize.
Although the theoretical link between
economic opportunity and health is
compelling, this association has not been

systematically examined. This may be
attributable to the lack of high-resolution
data on economic opportunity. The most
closely related literature has focused on the
relationship between income inequality and
health.7–10 Although income inequality and
economic opportunity are often mentioned
interchangeably in policy debates, the two are
in fact distinct concepts. Measures of income
inequality reﬂect existing differences in the
distribution of income, but do not necessarily
provide any speciﬁc insight into the potential
upward mobility of individuals at different
points of that income distribution.1 For example, one can imagine a society that is
unequal in its distribution of income in the
present, but in which individuals at each point
of that income distribution have an equal
chance of future upward mobility. Consequently, studies focusing on contextual effects
of income equality do not necessarily provide
insights into the independent relationship
between economic opportunity and health.
We assessed whether economic opportunity was independently associated with health
behaviors and outcomes in the United States.
We examined 3 main questions. First, what is
the relationship between economic opportunity and health? Second, is the association
more pronounced among certain populations, such as working-age adults and
historically disadvantaged racial minorities,
for whom economic opportunity may be
more salient? Third, can the association between economic opportunity and health
outcomes be explained by differences in risk

ABOUT THE AUTHORS
Atheendar S. Venkataramani is with the Division of General Internal Medicine, Massachusetts General Hospital, and the
Harvard Center for Population and Development Studies, Boston, MA. Paula Chatterjee is with the Department of Medicine,
Brigham and Women’s Hospital, Boston. Ichiro Kawachi is with the Department of Social and Behavioral Sciences, Harvard
H. T. Chan School of Public Health, Boston. Alexander C. Tsai is with the Department of Psychiatry, Massachusetts
General Hospital, and the Harvard Center for Population and Development Studies.
Correspondence should be sent to Atheendar S. Venkataramani, MD, PhD, Division of General Internal Medicine, Massachusetts
General Hospital, 50 Staniford St, 954-1, Boston, MA 02114 (e-mail: avenkataramani@partners.org). Reprints can be ordered
at http://www.ajph.org by clicking the “Reprints” link.
This article was accepted October 8, 2015.
doi: 10.2105/AJPH.2015.302941

AJPH

March 2016, Vol 106, No. 3

AJPH RESEARCH

factors and healthy behaviors? Through all of
these analyses, our main aim was not to argue
for causality per se but to assess the potential
public health relevance of economic opportunity and motivate future work.

METHODS
In this section, we discuss the measurement
of economic opportunity, outcome and covariate measures, and the analytic strategy.

Data
Explanatory variable. The dominant
method of measuring economic opportunity
in the literature is through computing statistics on intergenerational income mobility,1,2,11 typically for large geographic areas.
The underlying assumption is that in areas
with greater opportunity, an individual’s ultimate socioeconomic fate is less likely to be
governed by one’s socioeconomic status at
birth.
In recent groundbreaking work, Chetty
et al. developed intergenerational mobility
measures up to the county level, all of which
are available through the Equality of Opportunity Project Database.2,12,13 The database makes use of novel data linking federal
income tax records for nearly 10 million
individuals from the 1980 to 1982 birth cohorts to their parents’ income tax records.
Measures of income for the child sample
reﬂect averages over 2010 to 2012 tax returns
(mean age = 30 years); for parents, incomes
reﬂect averages for 1996 to 2000 tax returns
(mean age = 43 years). Chetty et al. then used
these income measures to compute a number
of different indicators of intergenerational
income mobility at the county level, using
a child’s county of residence at age 15 for
geographic assignment.
For the purposes of this study, we used the
preferred measure of opportunity from
Chetty et al., which is the county-averaged
national rank (range = 1–100) in income for
individuals born to families in the lowest
quartile of the national income distribution (as
measured in the years 1996 to 2000). Thus, for
each county, we obtained a measure of how
far in the income distribution, on average,
individuals born into relative poverty were
able to rise. Higher values equate to greater
mobility and therefore greater economic
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opportunity in that county. Given the higher
mortality risk among the poor, this measure
represents an appropriate margin of analysis
for the purposes of this study. Sensitivity
checks using alternate measures are discussed
in the “Analysis” subsection.
Outcomes. Our primary outcome was the
county-level, age-standardized, all-cause
mortality rate. We obtained these data from
the US Centers for Disease Control and
Prevention (CDC), and they reﬂect average
mortality rates from 2000 to 2012.14 We also
obtained average race- and age-speciﬁc (age
groups = 25–34, 35–44, 45–54, 55–64, and
‡ 65 years) mortality rates over the same
period as secondary outcomes. For the secondary outcomes of healthy behaviors and
prevalence of risk factors, we obtained from
the CDC the percentage of adults in each
county who reported current smoking,
obesity, and diagnoses of hypertension or
diabetes.15
Covariates. We included covariates that
were examined or adjusted for in prior analyses of the social determinants of health.8,16–22
To account for traditional markers of
socioeconomic status and inequality, we
adjusted for county-level per capita income,
the Gini coefﬁcient, and unemployment
rates, using the averages of the 2000 and
2010 data for each of these variables. (Because the economic opportunity measure is
a function of 1996–2000 and 2010–2012
income data, using the averages of related
socioeconomic measures helps account for
potential income effects arising from either
period.) We took the income measures
(which were adjusted for inﬂation) as well as
the unemployment measures from the US
Department of Commerce Bureau of Economic Analysis.23 We derived the 2000 and
2010 Gini measures from the Equality of
Opportunity Project Database and the US
Census Bureau,24 respectively.
We obtained data on high school completion rates (year = 2000) and level of urbanization (counties in metropolitan areas,
nonmetropolitan areas with urban populations [> 20 000 residents vs 2500–20 000
residents], or rural areas; year = 2000) from
the Inter-University Consortium for Political
and Social Research.25 Using data from
the same source, we also adjusted for demographic variables such as the percentage of
the population that was African American

(year = 2005), the percentage of the population aged older than 65 years and aged
birth to 15 years (year = 2005), and population density (year = 2000).
To account for differences in social
structure and marginalization, we included
county-level measures of the violent crime
rate per 100 000 (year = 2000; InterUniversity Consortium for Political and Social Research)26 and Rupasingha and Goetz’s
social capital index (normalized to zero) that
accounts for voter turnout and participation
in community organizations over the period
1990 through 2005.27 We also included
variables for residential income segregation
and racial segregation measured at the commuter zone level (year = 2000). We obtained
these variables from the Equality of Opportunity Project Database.
Finally, to address differences in the
availability of health services, we adjusted
for number of primary care physicians per
capita (year = 2007) and presence or absence of a community health center
(year = 2009), obtained from the Community Health Status Indicators data set,15
as well as the percentage of adults younger
than 65 years who lacked health insurance
(year = 2006) and a binary indicator
denoting the county’s status as medically
underserved (year = 2007), obtained from
the Inter-University Consortium for Political and Social Research.25 Detailed descriptions of the data and their sources can
be found in Table A (available as a supplement to the online version of this article at
http://www.ajph.org).

Analysis
We computed descriptive statistics for the
entire county sample, and then separately for
those counties below and above the national
median of economic opportunity. We then
compared descriptive statistics for the latter 2
groups by using the t test for differences in
means and the c2 test for differences in
proportions. We explored the spatial distribution of the economic opportunity measure
and the primary outcome, the standardized,
all-cause mortality rate, by examining quartiles of each variable in US county maps. We
further assessed the bivariate relationship
between these variables by ﬁtting a nonparametric scatterplot.
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We next ﬁtted multivariable linear regression models using the natural logarithm of
the primary outcome as the dependent variable and the economic opportunity measure
as the key independent variable. In this setup,
parameter estimates can be interpreted as the
percent change in mortality for each 1-unit
change in the economic opportunity measure. We adjusted for each of the characteristics described in the “Covariates” subsection
and additionally included state ﬁxed effects to
account for potential state-level institutional
and social confounders. It is important to note
that the main purpose of adjustment was to
isolate the independent association between
economic opportunity and health. As such,
this strategy may preclude deep interpretation
of coefﬁcients on some of the covariates. For
example, the inclusion of state ﬁxed effects
may complicate the interpretation of variables, such as income inequality, whose
contextual effects may operate at levels of
aggregation higher than the county.28
Next, we pursued our second objective by
estimating associations between economic
opportunity and race- and age-speciﬁc
mortality rates, respectively. For race-speciﬁc
mortality rates, our hypothesis was that
economic opportunity would have a larger
association with mortality among African
Americans than Whites, given that communities facing a long history of socioeconomic
marginalization may be more sensitive to
differences in economic opportunity.29 For
age-speciﬁc mortality rates, we hypothesized
that economic opportunity would have
a larger association with mortality rates among
working-age adults because (1) this population would beneﬁt more from future
economic opportunities over the life course,
(2) mortality risk may be more modiﬁable by
investments in health that are made at
younger ages, and (3) the economic opportunity measure itself was computed using tax
data for younger individuals. To pursue the
second point more directly, which is the
purpose of our third objective, we ﬁt similar
multivariable regression models specifying
each of the health behaviors and risk factors as
dependent variables.
We performed 4 sensitivity analyses. First,
we assessed the robustness of our ﬁndings to
alternate measures of economic opportunity.
For these analyses, we used the average income ranks for individuals born to families in
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the bottom 40% and 50% of the income
distribution, respectively; a measure of the
fraction of adult income gains owing to residence in a particular county (developed recently by Chetty and Hendren30); and the
correlation between parent and child income.
For the latter measure, higher values (i.e., a
tighter correlation between the incomes of
parents and their children) indicate less economic opportunity, whereas for the other
measures, higher values indicate greater
economic opportunity. Second, we used
a newly developed method by Oster31 to
address the sensitivity of the ﬁndings to any
residual, unobserved confounding. This
method, which has precedence in the economics literature,32–34 uses differences in
coefﬁcient sizes and R2 values between unadjusted and adjusted models to simulate the
extent to which additional confounders may
change the coefﬁcient estimates.31
Third, we adjusted for in- and outmigration by including a variable for the
fraction of migrants in the total population at
the commuter-zone level, also derived from
the Equality of Opportunity Project Database
tax record sample for the mid-2000s. This was
done in order to address potential bias from
non-random selection of individuals by
health into high or low opportunity counties.
We anticipated that such bias would be small
given the lack of correlation between migration and economic opportunity in other
work.2 Finally, given growing evidence regarding the importance of early childhood
conditions in driving both adult economic
mobility and health,30,35–38 we additionally
adjusted for county average birth weight at
different time points.39,40
We weighted all regressions by
county population. We computed
heteroscedasticity-robust standard errors41,42
corrected for clustering at the commuter zone
level, given that commuter patterns may
induce geographic clustering of economic
opportunities across contiguous counties.2
We conducted all analyses with Stata version
13 (StataCorp LP, College Station, TX).

RESULTS
Our sample included 2697 counties out of
a total of 3144 counties and county equivalents in the United States for which full data
were available for all variables (Table 1). The

sample counties made up nearly 96% of the
2010 US population. The mean of economic
opportunity was 43.5 (range = 23.7–63.8),
meaning that individuals in the 1980 to
1982 birth cohorts born to parents in the
lowest quintile of the income distribution
would expect to attain, by age 30 years, annual incomes just below the median of the
national income distribution.
Counties with more economic opportunity (i.e., above the median for the opportunity measure) had statistically signiﬁcantly
higher per capita incomes, lower levels of
Gini inequality, lower unemployment rates,
and higher rates of high school completion.
They had also fewer African American residents, lower rates of racial segregation, higher
social capital indices, and lower uninsurance
rates. These differences, too, were statistically
signiﬁcant.
In the descriptive spatial analysis, low
opportunity and high mortality rates shared
a similar geographic distribution, with a particularly high concentration of counties with
both attributes in the US South and parts of
the Upper Midwest and Southwest (online
Figure A, available as a supplement to the
online version of this article at http://www.
ajph.org, panels 1 and 2). A nonparametric
ﬁtting of a scatterplot of the 2 measures
was negative and close to linear (Figure A,
panel 3).

Association Between Economic
Opportunity and Mortality
In both bivariate and multivariate regressions, we found a strong negative relationship between economic opportunity
and mortality rates. A 1 standard deviation
(SD) increase in economic opportunity was
associated with a 10.3% decrease in the
county-level mortality rate in unadjusted
models (b = –0.019; 95% conﬁdence interval
[CI] = –0.021, –0.016; P < .001; Table 2) and
a 6.5% decrease after multivariable adjustment
(b = –0.012; 95% CI = –0.014, –0.009;
P < .001; Table 2). To place the magnitudes in
context, we note that this 1 SD change was
equivalent to an increase in the average
attained income rank of 5.45 points—roughly
the difference between a county in the 10th
versus 50th percentile of the opportunity
distribution, or between an average county
in the South versus the Northeast. (Full
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TABLE 1—Descriptive Statistics: United States Counties, 2000–2012

Variable

Full Sample
(n = 2697),
Mean (SD)

Below-Median Economic
Opportunity (n = 1336),
Mean (SD)

Above-Median
Economic Opportunity
(n = 1361), Mean (SD)

Pa

Economic opportunity

43.50 (5.46)

39.20 (2.65)

47.72 (4.01)

< .001

25 470.68 (5698.40)

24 377.71 (5262.30)

26 543.57 (5904.44)

Economy
Avg real per capita income (2000 and 2010), $
Avg Gini coefﬁcient (2000 and 2010)
Avg unemployment rate (2000 and 2010), %
High school graduate (2000), %
Housing stressb (2004)

0.41 (0.06)

0.43 (0.05)

< .001

0.39 (0.05)

< .001
< .001

7.06 (2.11)

7.84 (0.05)

6.29 (0.06)

77.31 (8.65)

74.54 (8.29)

80.02 (8.14)

< .001

0.17 (0.38)

0.22 (0.42)

0.12 (0.33)

< .001

Urbanization (2003)
Metro urbanb

0.38 (0.49)

0.38 (0.49)

0.38 (0.49)

.98

Nonmetro urbanb (> 20 000 people)
Nonmetro urbanb (2500–20 000 people)

0.12 (0.32)
0.37 (0.48)

0.13 (0.33)
0.37 (0.48)

0.11 (0.31)
0.37 (0.48)

.09
.99

Ruralb

0.13 (0.33)

0.12 (0.32)

0.14 (0.34)

.11

Age (2005), y
> 65, %

14.50 (3.62)

13.73 (3.37)

15.23 (3.70)

< .001

< 15, %

19.25 (2.66)

19.67 (2.46)

18.83 (2.78)

< .001

9.60 (14.83)

16.85 (17.97)

2.48 (4.06)

< .001

254.03 (1775.36)

345.43 (2337.79)

164.31 (25.24)

.01

–0.19 (1.36)
141.14 (125.16)

–0.77 (0.94)
175.36 (140.79)

0.38 (1.46)
107.56 (96.52)

< .001
< .001

Income segregation index (2000)

0.05 (0.03)

0.06 (0.03)

0.05 (0.03)

< .001

Racial segregation index (2000)

0.16 (0.10)

0.18 (0.10)

0.15 (0.10)

< .001

59.21 (38.90)

61.01 (39.10)

57.43 (38.64)

.02

0.47 (0.50)

0.58 (0.49)

0.37 (0.48)

< .001

14.10 (4.65)

15.05 (4.16)

13.14 (4.89)

< .001

0.30 (0.50)

0.32 (0.47)

0.27 (0.45)

.01

African American (2005), %
Population density (persons/sq mi) (2000)
Social infrastructure and segregation
Social capital index (1990)
Violent crime rate (per 100 000) (2000)

Health infrastructure
Primary care physicians per 100 000 (2007)
Presence of community health centerb (2009)
Uninsured (2006), %
Designated underserved populationb (2007)

Note. Economic Opportunity refers to the county-averaged national income rank attained by individuals from the 1980–1982 birth cohort born to parents in the
bottom quartile of the income distribution between 1996 and 2000. See main text (“Data” subsection) and online Table A for additional details on variable
deﬁnitions and data sources. Variable year is provided in parentheses.
a
The P values are from bivariate tests of differences in means or proportions for each covariate across the “below” and “above” median groups. Those groups are
deﬁned on the basis of the median of the economic opportunity variable.
b
Binary variable with 0 = no and 1 = yes.

estimates for covariates are provided in Table
B, available as a supplement to the online
version of this article at http://www.ajph.
org).

Differential Mortality Estimates by
Race and Age
The differences in adjusted mortality rates
were greater for African Americans than for
Whites (Table 3). A 1 SD increase in economic opportunity was associated with
a 10.9% decrease in mortality rates among
African Americans (b = –0.020; 95%
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CI = –0.028, –0.012; P < .001) compared
with a 4.6% decrease for Whites (b = –0.0084;
95% CI = –0.011, –0.0056; P < .001).
With respect to age, the largest estimated
associations between economic opportunity
and mortality were among working-age
adults in the age groups 25 to 34, 35 to 44, and
45 to 54 years, with smaller associations for
older age groups (Table 3). For example,
a 1 SD increase in opportunity was associated
with a 13.1% decrease in mortality in the age
group 25 to 34 years (b = –0.024; 95%
CI = –0.029, –0.018; P < .001). The association
for this age group was nearly 10 times the

magnitude of that for the group older than 65
years.

Health Behaviors and Risk Factors
We found statistically signiﬁcant associations between economic opportunity and each
of the health risk factor and behavior variables
(Table 4). Speciﬁcally, relative to the mean of
each outcome, a 1 SD increase in economic
opportunity was associated with a decrease of
11.2% in rates of smoking, 5.6% in obesity,
2.8% in hypertension, and 7.7% in diabetes
(P < .001 for each).
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DISCUSSION

TABLE 2—Unadjusted and Adjusted Association Between Economic Opportunity and
Standardized, All-Cause Mortality: United States, 2000–2012
Economic Opportunity,a b (95% CI)

Change From 1 SD Increase,b %

No.

R2

All Ages (Unadjusted)

–0.019 (–0.022, –0.016)

–10.3

2697

0.295

All Ages (Adjusted)

–0.012 (–0.014, –0.009)

–6.5

2697

0.776

Variable

Note. CI = conﬁdence interval. The CIs were computed using heteroscedasticity-robust standard errors
corrected for clustering at the commuter zone level. All models are weighted by county population. All
models adjust for a rich set of covariates: county income per capita (both for 2000 and 2010), Gini
coefﬁcient (also both at 2000 and 2010), high school completion rates, age and racial demographic
characteristics, social capital, violent crime rates, indices of racial and income segregation, physicians per
capita, uninsurance rates, and state ﬁxed effects (see “Data” subsection for details). Bivariate associations
between the covariates and all-age mortality and estimates on covariates from adjusted models for all-age
mortality are provided in Table B, available as a supplement to the online version of this article at http://
www.ajph.org.
a
Economic opportunity refers to the county-averaged national income rank attained by individuals born to
parents in the bottom quartile of the income distribution. See “Data” subsection for details.
b
The percent change in mortality for a 1 SD increase in the economic opportunity measure is calculated by
multiplying the coefﬁcient estimate by 5.45 (which is the SD of the opportunity measure in the estimation
sample) and then by 100 to recover a percentage. A 1 SD increase in the opportunity variable is
roughly equivalent to moving from the 10th to the 50th percentile of the opportunity distribution.

Robustness Checks
Our ﬁndings remained robust when we
used each of the alternate measures of
economic opportunity (Table C, available
as a supplement to the online version of
this article at http://www.ajph.org). Using
Oster’s proportional selection test to
address potential bias from unobserved
confounders,31 we found that the simulated
lower bound effect sizes rejected the null

hypothesis of no association for the primary
outcome and all secondary outcomes (Table D,
with the table notes providing details on how to
compute lower bounds, available as a supplement to the online version of this article at
http://www.ajph.org). Finally, our ﬁndings
were robust to the inclusion of migration and
birth weight measures (Tables E and F, respectively, available as a supplement to the online
version of this article at http://www.ajph.org).

TABLE 3—Adjusted Association Between Economic Opportunity and Mortality, by Race and
Age Group: United States, 2000–2012
Economic Opportunity,a b (95% CI)

Change From 1 SD Increase,b %

No.

R2

White, all ages

–0.008 (–0.011, –0.006)

–4.6

2697

0.709

African American, all ages

–0.020 (–0.028, –0.012)

–10.9

1801

0.698

25–34

–0.024 (–0.029, –0.018)

–13.1

2408

0.811

35–44

–0.029 (–0.034, –0.024)

–15.8

2639

0.836

45–54

–0.027 (–0.031, –0.023)

–14.7

2697

0.842

55–64

–0.017 (–0.021, –0.014)

–9.3

2697

0.808

‡ 65

–0.003 (–0.006, –0.0006)

–1.58

2697

0.638

Age group, y

Note. The CIs were computed using heteroscedasticity-robust standard errors corrected for clustering at
the commuter zone level. All models are weighted by county population. Logged-standardized, all-cause
mortality for race and age group listed are the dependent variables. All models adjust for a rich set of
covariates: county income per capita (both for 2000 and 2010), Gini coefﬁcient (also both at 2000 and
2010), high school completion rates, age and racial demographic characteristics, social capital, violent
crime rates, indices of racial and income segregation, physicians per capita, uninsurance rates, and state
ﬁxed effects (see “Data” subsection for details).
a
Economic opportunity refers to the county-averaged national income rank attained by individuals born to
parents in the bottom quartile of the income distribution. See “Data” subsection for details.
b
The percent change in mortality for a 1 SD increase in the economic opportunity measure is calculated by
multiplying the coefﬁcient estimate by 5.45 (which is the SD of the opportunity measure in the estimation
sample) and then by 100 to recover a percentage. A 1 SD increase in the opportunity variable is
roughly equivalent to moving from the 10th to the 50th percentile of the opportunity distribution.
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In this national, cross-sectional study of
US counties, we found a strong relationship
between economic opportunity and health
outcomes at the county level. The magnitude
of the adjusted association was substantively
large: compared with the quintile of lowest
economic opportunity (much of the Southeast), mortality was 6.5% lower in the middle
quintile (much of the Northeast) and 16.7%
lower in the highest quintile. There were
larger associations between economic opportunity and mortality rates among African
Americans, who continue to face critical
barriers to economic mobility, and among
working-age adults, for whom economic
opportunity is likely more salient and mortality risk more modiﬁable. Finally, we found
that increasing economic opportunity was
associated with lower rates of smoking, inactivity, obesity, hypertension, and diabetes.
The main limitations of our study center
around the cross-sectional, observational
study design, which is prone to bias from
unmeasured covariates and reverse causality.
Although we were able to adjust for rich set of
covariates, it is still possible that unobserved
confounders (whether at the county level or
at smaller levels of aggregation) such as
neighborhood characteristics, quality of
health services, racial–socioeconomic discrimination, or early childhood health and
educational services may bias our ﬁndings. To
(partially) address these limitations, we
employed new methods from the applied
microeconomics literature that seek to address
residual confounding. Our ﬁndings were
robust to these and other sensitivity checks.
The use of aggregate data is another important
limitation, given potential biases from ecological fallacy as well as the inability to separate contextual effects of economic
opportunity from compositional changes.
Finally, we did not measure all of our covariates for the same time point and, because we
used aggregate data for many age groups, we
were unable to match covariates to the speciﬁc ages of exposure at which they might be
most important for health.
Ultimately, although we were unable to
establish causality, we believe that our ﬁndings have a number of important implications
and should motivate further research. First,
our ﬁndings extend the literature on the social
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of these associations and therefore on the role
of economic policy in affecting population
health.

TABLE 4—Adjusted Associations Between Economic Opportunity and Risk Factor and
Behaviors: United States, 2000–2012
Change From 1 SD Increaseb
a

CONTRIBUTORS

Economic Opportunity,
b (95% CI)

Percentage
Point

% Relative to
Mean of Outcome

No.

R

Smoking

–0.49 (–0.59, –0.39)

–2.6

–11.2

2131

0.633

Obesity

–0.25 (–0.33, –0.16)

–1.4

–5.6

2108

0.667

Hypertension

–0.23 (–0.31, –0.15)

–1.3

–2.8

1477

0.639

Diabetes

–0.11 (–0.14, –0.07)

–0.6

–7.7

2526

0.526

Dependent Variable

2

Note. CI = conﬁdence interval. The CIs were computed using heteroscedasticity-robust standard errors
corrected for clustering at the commuter zone level. All models are weighted by county population. All
models adjust for a rich set of covariates: county income per capita (both for 2000 and 2010), Gini
coefﬁcient (also both at 2000 and 2010), high school completion rates, age and racial demographic
characteristics, social capital, violent crime rates, indices of racial and income segregation, physicians per
capita, uninsurance rates, and state ﬁxed effects (see “Data” subsection for details).
a
Economic opportunity refers to the county-averaged national income rank attained by individuals born to
parents in the bottom quartile of the income distribution. See “Data” subsection for details.
b
The percent change in mortality for a 1 SD increase in the economic opportunity measure is calculated by
multiplying the coefﬁcient estimate by 5.45 (which is the SD of the opportunity measure in the estimation
sample) and then by 100 to recover a percentage. A 1 SD increase in the opportunity variable is roughly
equivalent to moving from the 10th to the 50th percentile of the opportunity distribution. To get
the percent change relative to the mean of the outcome, we divided the estimated percentage-point
changes by the mean of each outcome and then multiplied by 100.

determinants of health. In particular, we
have demonstrated that economic opportunity is potentially an important predictor of
health behaviors and outcomes. Along these
lines, the results of our study may be of
particular relevance in understanding the
sources of health disparities in the United
States. For example, in their landmark “Eight
Americas” study, Murray et al. argued that
nationwide disparities in mortality could
not be explained solely by differences in
race, income, or access to health care.43
Future work could attempt to understand
whether differences in economic opportunity
may help solve this puzzle. In addition,
the stronger association between economic
opportunity and mortality among
African Americans may have speciﬁc
relevance to understanding and ameliorating persistent racial disparities in health
outcomes. 43–46
Second, our ﬁndings suggest that prospects
of upward mobility are a source of aspirations
and hopes, leading to greater investment
in health and better health outcomes. This
putative mechanism differs from those
typically invoked regarding the social determinants of health, such as access to
health-promoting material goods and
services, health care–related knowledge, or
social participation.47 The postulated power
of aspirations and hopes for health outcomes

March 2016, Vol 106, No. 3

AJPH

echoes prior insights from the health psychology literature.48,49 Future work linking
individual-level data on health behaviors and
outcomes to measures of hopes, aspirations,
and perceptions of economic opportunity
will be valuable in further elucidating and
validating these mechanisms.
Finally, and most broadly, our ﬁndings add
to the literature linking macroeconomic
conditions to health outcomes.50–52 Speciﬁcally, they suggest that policies that improve
economic opportunities may stimulate people to invest in their health. If true, this
supports a growing notion that policies that
improve opportunities for socioeconomic
advancement may be important for improving population health.50,51,53 Consistent
with this logic, a growing number of
individual-level natural and randomized experiments are demonstrating how rising
economic opportunities lead to signiﬁcant
increases in education, a form of human
capital strongly tied to health.54–58 These
studies are of particular interest as they offer
examples of tractable research designs that can
investigate causal mechanisms linking economic opportunity to health outcomes.
In conclusion, in this study we have
established the relevance of economic opportunity as a potential social determinant of
health in the United States. Our results
motivate further research on the causal nature
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