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ABSTRACT

Objective To identify county characteristics associated
with high versus low well-being among high-poverty
counties.

Design Observational cross-sectional study at the
county level to investigate the associations of 29 county
characteristics with the odds of a high-poverty county
reporting population well-being in the top quintile versus
the bottom quintile of well-being in the USA. County
characteristics representing key determinants of health
were drawn from the Robert Wood Johnson Foundation
County Health Rankings and Roadmaps population health
model.

Setting Counties in the USA that are in the highest
quartile of poverty rate.

Main outcome measure Gallup-Sharecare Well-being
Index, a comprehensive population-level measure

of physical, mental and social health. Counties were
classified as having a well-being index score in the top or
bottom 20% of all counties in the USA.

Results Among 770 high-poverty counties, 72 were
categorised as having high well-being and 311 as having
low well-being. The high-well-being counties had a mean
well-being score of 71.8 with a SD of 2.3, while the
low-well-being counties had a mean well-being score of
60.2 with a SD of 2.8. Among the six domains of well-
being, basic access, which includes access to housing
and healthcare, and life evaluation, which includes life
satisfaction and optimism, differed the most between
high-being and low-well-being counties. Among 29
county characteristics tested, six were independently and
significantly associated with high well-being (p<0.05).
These were lower rates of preventable hospital stays,
higher supply of primary care physicians, lower prevalence
of smoking, lower physical inactivity, higher percentage of
some college education and higher percentage of heavy
drinkers.

Conclusions Among 770 high-poverty counties,
approximately 9% outperformed expectations, reporting a
collective well-being score in the top 20% of all counties in
the USA. High-poverty counties reporting high well-being
differed from high-poverty counties reporting low well-
being in several characteristics.

2 Jeph Herrin
,° Kenneth Patton Kell ©

2 Carley Riley @,

Strengths and limitations of this study
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» In this study of high-poverty counties in the USA, we
used a unique and validated measure of population
well-being, the Gallup-Sharecare Well-being Index.

» We described high-poverty counties with high and
low well-being using 29 characteristics from the
Robert Wood Johnson Foundation County Health
Rankings and Roadmaps, a well-established model
of population health.

» As this was a cross-sectional study, we were unable
to assess whether or not improving these charac-
teristics would actually improve well-being in high-
poverty counties.

» Our study examined associations by county, due to
lack of well-being data at the city or neighbourhood
level, and both poverty and well-being are likely to
be heterogeneous at the county level.

INTRODUCTION

Poverty is negatively associated with physical,
mental and social health."™™ In particular,
studies have linked poverty with higher rates
of obesity and greater incidence of coronary
artery disease, as well as lower levels of life
satisfaction and social capital.' ® *** Though
it is essential to decrease rates of poverty
in the USA, there is also a need to mitigate
its adverse health consequences through
policies and programmes focused on high-
poverty populations.'’

One approach to understanding how to
reduce the consequences of poverty is to
study populations with high rates of poverty
that report high levels of physical, mental
and social health, together defined as high
well-being.'® Well-being includes both the
absence of disease, and also a sense of oppor-
tunity, happiness and lack of stress. It reflects
the ability to afford food, housing and health-
care, to live in a safe neighbourhood and to
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work in a trusting, respectful environment.'*" As poverty
is negatively associated with many aspects of well-being,
if high-poverty populations report high well-being, these
populations have outperformed expectations.'™ ** By
exploring the characteristics of high-poverty populations
with high well-being and comparing them to high-poverty
populations with low well-being, we may identify potential
targets for well-being improvement efforts.

Accordingly, we sought to identify the community char-
acteristics most strongly associated with high versus low
well-being among counties with high rates of poverty. We
conducted this analysis using county-level estimates of
well-being from the Gallup-Sharecare Well-Being Index,
a survey that comprehensively evaluates well-being across
the nation.'” We compared the characteristics of high-
poverty counties with high and low well-being, relative to
the distribution of all counties, using data from the Robert
Wood Johnson Foundation (RWJF) County Health Rank-
ings and Roadmaps (CHRR), which includes a robust
portfolio of factors describing counties in the USA.'”#' 2

METHODS

We conducted an observational cross-sectional positive-
deviance study of high-poverty counties or county equiv-
alents (eg, parishes and boroughs) to determine which
domains of the Gallup-Sharecare Well-Being Index
differed the most between high-well-being and low-well-
being counties, and to identify the county characteristics
that were most strongly associated with high versus low
well-being.

Data sources and measures

County-level poverty prevalence was measured by 2010
county-level percent of persons in poverty from the Area
Health Resources Files (AHRF) of the Health Resources
and Services Administration. These estimates are from
the Bureau of Census’ Small Area Income Poverty Esti-
mates files for 2010 and are constructed from statistical
models which include data from federal income tax
returns, participation in the Food Stamp programme,
and the previous census.”

Well-being data were obtained from the 2010-2012
Gallup-Sharecare Well-Being Index, a national survey that
comprehensively measures subjective well-being.” The
Gallup-Sharecare Well-Being Index has been validated as
a measure of population well-being by Gallup and prior
studies have linked it with life expectancy, employee
productivity, healthcare utilisation and spending, and
voting patterns.'” ? H2

Data were collected in a national telephone survey of
individuals age 18 and older from all 50 states and the
District of Columbia; approximately 1000 telephone
(landline and cell) surveys were conducted each day
during the fielding period.17 Six well-being domains, as
well as population demographics, were evaluated with 55
survey questions. ‘Physical health’ assesses the burden
of chronic disease and recent illness. ‘Emotional health’

Categories County Health Factors County Characteristics

Diet & Exercise

Alcohol & Drug Use

Sexual Activity

Percent Smoking

Adult Obesity

Food environment Index
Physical Inactivity

Access to Exercise
Opportunities

Alcohol impaired driving deaths
Heavy drinking

Sexually transmitted infections
Teen births

e o o o o

Health Behaviors

Uninsured

Primary care physicians
Dentists

Mental health providers
Preventable hospital stays
Diabetic screening
Mammography screening

Access to Care

Clinical Care

Quality of Care

Education

* High school graduation
X Employment * Some college
S°C'E_'| and *  Unemployment
Economic Factors Income «  Children in poverty
* Income inequality
Family & Social +  Children in single-parent
Support households

Social associations

Community Safety - Injury deaths

Air & Water Quality

Housing & Transit

* Air pollution — particulate
matter

Drinking water violations
Severe housing problems
Driving alone to work
Long commute

Physical
Environment

Figure 1 County characteristics, organised into categories,
adapted from the 2014 RWJF County Health Rankings

and Roadmaps (CHRR). All measures obtained from 2014
RWJF CHRR except for percent smoking and percent heavy
drinkers (from the Institute for Health Metrics and Evaluation)
and income inequality and social associations (from 2015
RWJF CHRR).

measures daily emotions and the presence or absence of
depression. ‘Healthy behaviours’ assess the prevalence
of smoking, exercising and eating fruit and vegetables.
‘Life evaluation’ measures life satisfaction and optimism
about the future. ‘Basic access’ includes perception of
safety and access to housing and healthcare. ‘Work envi-
ronment’ assesses job satisfaction, trust and respect in the
workplace and, unlike the other domains, it is collected
only from the subset of respondents who report being
employed. Each domain is represented on a scale of
0-100. The composite well-being score is an unweighted
mean of all six domains."”

In order to describe the demographics of survey
respondents and their counties of residence, we used
2013 rural-urban continuum codes from AHRF as well
as region of the USA and annual household income
of respondents from the Gallup-Sharecare Well-Being
Index. Data on county-level characteristics were obtained
from the 2014 RWJF CHRR, a well-established popula-
tion health model.”' In this model, county factors that
influence the health of a county are organised into four
categories: clinical care, social and economic factors,
health behaviours and physical environment. Each factor
is represented by 1-4 county characteristics (figure 1).
Data for four county characteristics—excessive drinking,
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inadequate social support, tobacco use and violent crime
rates—were not comparable across states or missing for
many counties.”’ ** Tobacco use and excessive drinking
were replaced with 2011 estimates of mean smoking prev-
alence and percent heavy drinkers, respectively, from the
Institute for Health Metrics and Evaluation.™ Heavy
drinking was defined as the consumption, on average, of
more than one drink per day for women or two drinks
per day for men in the past 30 days.”” Inadequate social
support was replaced with the number of social associa-
tions from the 2015 RWJF CHRR.” We were unable to
find an alternative data source for violent crime rates, so
this variable was excluded. Finally, we included income
inequality, measured as a Gini coefficient, in the list of
characteristics, because this county characteristic was
added to the CHRR in 2015, and because income dispar-
ities within a community may affect well-being.” * These
data were also obtained from the 2015 RWJF CHRR.”
The 29 characteristics used in our study were categorised
into tertiles based on each characteristic’s distribution
across our sample of high-poverty counties.

Statistical analysis

We first examined the distribution of poverty rates and
well-being across counties in the USA. We determined
that defining high-poverty counties as those where the
percent of persons in poverty was in the top 25% of all
counties in the USA would allow for adequate sample
sizes of high-well-being and low-well-being counties.
These high-poverty counties are characterised by at least
20.2% of individuals living in poverty. Among these high-
poverty counties, we defined high-well-being counties as
those with a well-being score in the top 20% of all coun-
ties in the USA and low-well-being counties as those with
awell-being score in the bottom 20% of all counties in the
USA. We summarised well-being as well as respondent and
county characteristics for these two groups of counties.
We also calculated Cohen’s D standardised differences
for each of the six domain scores to determine which
domains differed the most between high-well-being and
low-well-being counties.

We then used a multi-step procedure to identify which
of the 29 community characteristics from the RWJF
CHRR model of population health differed the most
between high-well-being and low-well-being counties.
Since we expected that many county characteristics
would be correlated within and across categories, we used
an approach similar to that previously utilised in other
studies to reduce many related factors to a smaller repre-
sentative set.>® % First, we estimated a series of bivariate
logistic regression models, one for each characteristic in
figure 1. The outcome of each model was whether the
high-poverty county was classified as high versus low well-
being. To account for differing precision of the well-being
estimates, each county-level observation was weighted
by the number of survey respondents. To account for
correlation of observations within each state, we used
generalised estimating equations models, and to account

for missing values of independent variables, we used
multiple imputation.” *® For each model, we calculated
R? as the squared correlation between predicted and
observed values, as well as the C-statistic.’” From the bivar-
iate results, we retained characteristics significantly associ-
ated with the county composite well-being score (p<0.05)
and those that explained a meaningful amount of vari-
ance in the outcome (R*50.05). Among the characteris-
tics retained, we assessed for multicollinearity within each
category of characteristics using variance decomposi-
tion, eliminating the characteristic with smallest variance
decomposition component when the singular value was
greater than 20.” We estimated a model for each cate-
gory of characteristics including only those characteris-
tics retained from the prior steps. In two final models, we
included all variables independently significant (p<0.05)
in their respective category models. The first of these
models included only these variables; in order to assess
any impact of differential respondent income, the second
included the percent of respondents in each income cate-
gory. For each logistic regression model, we report the
C-statistic and R® as defined above.
Analyses were performed using Stata V.15.1.

Patient and public involvement
No patients or the public were involved in the planning
and design of this study.

RESULTS

Well-being data were available for 3091 counties in the
USA. Among these counties, 770 met our definition of
being ‘high-poverty’, with percent of persons in poverty
in the top quartile of all counties in the USA.

Among all 3091 counties, well-being scores ranged
from 35.6 to 87.1 (mean 66.5, SD 4.2). When the sample
was limited to high-poverty counties, well-being scores
ranged from 46.2 to 81.3, with a mean score of 64.3 and
SD of 4.3. In comparison, the mean well-being score for
all other counties in the USA was 67.2 and the SD was 3.9
(see online supplemental figure 1).

Among high-poverty counties, 72 had a composite well-
being score in the top 20% of all counties in the USA
and were classified as ‘high-well-being’ and 311 had a
composite well-being score in the bottom 20% of all coun-
ties in the USA and were classified as ‘low-well-being’.
High-well-being counties had a mean well-being score of
71.8 with a SD of 2.3, while low-well-being counties had a
mean well-being score of 60.2 with a SD of 2.8 (table 1).
The majority of counties in both the high-well-being and
low-well-being groups were urban and the distributions
of urban and rural counties in these two groups were not
significantly different from each other. The majority of
both high-well-being and low-well-being counties were
located in the South, but typically in different regions
within the South, with the largest percentage of high-well-
being counties located in the South Atlantic region and
the largest percentage of low-well-being counties located
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Table 1 Geography and demographics of all high-poverty counties, and of high-poverty counties with high and low well-

being
All high-poverty Low-well-being High-well-being
Variable Value counties counties counties P value
N 770 (100) 311 (100) 72 (100)
Urban/rural status, N (%) Urban 595 (77.3) 215 (69.1) 44 (61.1) 0.19
Rural 175 (22.7) 96 (30.9) 28 (38.9)
Region of the USA, N (%) New England 1(0.1) 0 (0.0 0 (0.0) <0.001
Mid Atlantic 5 (0.6) 0 (0.0 0 (0.0)
East North Central 36 (4.7) 1(3.5) 3 (4.2
West North Central 49 (6.4) 22 (7.1) 13 (18.1)
South Atlantic 216 (28.1) 86 (27.7) 23 (31.9)
East South Central 201 (26.1) 110 (35.4) 7 (9.7)
West South Central 183 (23.8) 65 (20.9) 14 (19.4)
Mountain 50 (6.5) 13 (4.2) 9 (12.5)
Pacific 29 (3 8) 4(1.3) 3 (4.2
Income of respondents Mean %>120k 8 (3.6) 4.9 (3.4 6.3 (5.3) 0.005
(SD) % 60k—120k 14.7 (5.7) 12.7 (5.1) 18.2 (7.8) <0.001
% 36k-60k 18.6 (6.1) 18.4 (6.4) 19.6 (8.0) 0.185
%12k-36k 29.6 (7.3) 31.6 (7.2) 25.7 (8.7) <0.001
%<12k 12.6 (6.0) 14.1 (6.0) 9.7 (6.0) <0.001
% Unknown 18.7 (6.8) 18.2 (6.1) 20.5 (13.0) 0.031
Well-being score Mean (SD) 64.3 (4.3) 60.2 (2.8) 71.8 (2.3) <0.001

in the East South Central region (table 1; figure 2; online
supplemental table 1). Finally, the incomes of survey
respondents were slightly higher in high-well-being coun-
ties compared with those in low-well-being counties and
a joint test of differences in all income groups was signifi-
cant (p<0.001) (table 1).

When the six domains of well-being were compared
between high-well-being and low-well-being counties,
the largest standardised differences were for the basic
access and life evaluation domain scores. Compared with
domain scores in low-well-being counties, basic access and

High poverty counties
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Figure 2 Map of high-poverty counties with high well-being
and low well-being. Source: Gallup-Sharecare Well-Being
Index.

life evaluation domain scores in high-well-being counties
were 2.56 and 2.51 SD higher, respectively (table 2).

In bivariate analyses, among the 29 community charac-
teristics tested, 21 were significantly associated with high
versus low well-being (p<0.05) (see online supplemental
table 2). Among these 21 characteristics, 10 explained
greater than 5% of the variation in well-being. These
characteristics were primary care physicians, mental
health providers, preventable hospital stays, some college,
injury deaths, smoking, obesity, physical inactivity, heavy
drinking and long commute. These 10 characteristics
were retained and used to estimate a model for each cate-
gory. The health behaviours category model explained
the greatest amount of variance (R* 0.24; C-statistic:
0.81) and the physical environment model explained

Table 2 Standardised differences in domain scores when
comparing high-well-being and low-well-being counties
among all high-poverty counties (all significant at p<0.001)

Standardised difference (95% CI)
2.56 (2.25 to 2.87)
2.51 (2.20 to 2.82)
2.46 (2.15t0 2.77)
1.71 (1.43 to 1.99)
1.51 (1.23 to 1.78)
1.25 (0.97 to 1.52)

Domain

Basic access

Life evaluation
Physical health
Emotional health
Healthy behaviours
Work environment
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Table 3 Category-specific models: ORs describe odds of a
county having high versus low well-being

Wald P
Variable OR 95% CI value
Health behaviours
R% 0.243 C:0.812 N:383
Percent Tertile 1 Ref <0.001
smoking Tertle2 0.03 0.01t00.10
Tertle 3 0.02 0.01to 0.06
Adult obesity Tertile 1  Ref 0.241
Tertile2  0.71 0.35t0 1.43
Tertile 3 0.31 0.08 to 1.21
Percent Tertile 1 Ref <0.001
heavy Tertle2 7.23  2.20to 23.83
drinkers :
Tertle 3 10.54 3.36 to 33.06
Physical Tertile 1 Ref 0.002
inactivity Tertle2 026 0.12t0 0.56
Tertle 3 0.65 0.16t0 2.69
Clinical care
R% 0.177 C:0.775 N:383
Primary care Tertile 1  Ref <0.001
physicians  fertile2 112  0.28t0 4.44
Tertile3 4.58 1.79to 11.77
Mental health Tertile 1 Ref 0.096
providers  Terile2  1.93  0.61t06.07
Tertile 3 3.97 1.14t0 13.80
Preventable Tertile 1  Ref <0.001
hosp.stays  fertile2 0.18  0.06to 0.56
Tertle 3 0.03 0.01t00.13
Social and economic factors
R% 0.163 C:0.765 N:383
Some college Tertile 1 Ref <0.001
Tertile2 1.36  0.41to4.50
Tertle 3 16.55 5.16 to 53.05
Injury deaths Tertile 1 Ref <0.001
Tertle2 0.24 0.05to 1.11
Tertle 3 0.06 0.02t00.13
Physical environment
R% 0.050 C:0.663 N:383
Long Tertle 1 Ref <0.001
commute-  rerileo 034 0.07 to 1.56
driving alone .
Tertle 3 0.06 0.02to0.14

the least amount of variance (RQ: 0.05; C-statistic: 0.66)
(table 3). Eight characteristics were significant in their
respective category models with a p value<0.05, and these
eight characteristics were included in the final combined
model (table 4).

In the final combined model, six characteristics
remained significantly associated (p<0.05) with high
versus low well-being: lower rates of preventable hospital
stays, higher supply of primary care physicians, lower
prevalence of smoking, lower physical inactivity, higher
percentage of heavy drinkers and higher percentage of
residents with some college education. In the final model,
the R® value was 0.30 and the C-statistic was 0.83. After
adjusting for respondentlevel income, three factors
remained significantly associated with higher well-being:
heavy drinking, smoking and primary care physician
density. In this final adjusted model, the R* was 0.34 and
the C-statistic was 0.84 (table 4).

DISCUSSION

In this study of 770 high-poverty counties, approximately
9% achieved high well-being despite economic disadvan-
tage. These counties shared distinctive characteristics,
including lower rates of preventable hospital stays, higher
supply of primary care physicians, lower prevalence of
smoking, lower physical inactivity, higher percentage
of some college education and paradoxically a higher
percentage of heavy drinkers.

Recently, our team identified 12 county characteristics
explaining over two-thirds of the variation in well-being
across all counties in the USA.*® As we found in this study,
characteristics in clinical care and social and economic
categories were significantly associated with higher well-
being, suggesting that access to high-quality healthcare
and affordable education may be especially important to
well-being, both in all counties and in this sample of high-
poverty counties.

Higher supply of primary care physicians and lower
rates of preventable hospital stays were both significantly
associated with high versus low well-being. These find-
ings are consistent with prior research showing better
health outcomes among populations served by primary
care-based health systems.” *' For example, a 2005 study
showed that a higher supply of primary care providers at
the county level was associated with lower total and heart
disease mortality rates, even after controlling for socio-
economic and demographic characteristics.”” In addi-
tion, in our recent study of all counties in the USA, we
found a significant negative association between rates
of preventable hospital stays and individual-level resi-
dent well-being.”” Lower preventable hospital stays may
reflect greater access and quality of care in the outpatient
setting, better insurance coverage and stronger partner-
ships between a hospital and its surrounding community;
factors that may be especially important to the well-being
of high-poverty populations.®' **=*7

We were surprised to find that heavy drinking was asso-
ciated with high versus low well-being, given that exces-
sive drinking has previously been linked with multiple
adverse health outcomes.” *** It is important to note,
however, that excessive drinking is inconsistently defined
in the literature. In our study, heavy drinking was defined
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Table 4 Final multivariable models, unadjusted and adjusted for income of respondents. ORs describe odds of a county

having high versus low well-being

Final multivariable model, unadjusted

Final multivariable model adjusted for
income of respondents

R 0.300, C-statistic: 0.829

R 0.341, C-statistic: 0.843

Variable OR 95% ClI Wald P value OR 95% CI Wald P Value
Percent Tertile 1 Ref <0.001 Ref <0.001
smoking Tertile 2 vs 1 0.04 0.01t0 0.12 0.07 0.0310 0.17

Tertile 3 vs 1 0.05  0.01t00.19 0.06 0.01 to 0.31

Tertile 3 vs 2 112  0.20to0 6.44 0.91 0.17 to 4.75
Percent heavy Tertile 1 Ref <0.001 Ref <0.001
drinkers Tertile 2 vs 1 6.33  2.661t0 15.06 5.58 2.44 to 12.80

Tertile 3 vs 1 6.39  2.011020.36 4.74 1.67 to 13.50

Tertile 3 vs 2 1.01 0.46 to 2.20 0.85 0.36 to 1.99
Physical Tertile 1 Ref 0.042 Ref 0.120
inactivity Tertile 2 vs 1 028  0.10to 0.80 0.41 0.14t0 1.22

Tertile 3 vs 1 0.88  0.28t02.75 1.08 0.35 to 3.36

Tertile 3 vs 2 314  0.96t010.23 2.64 0.95 to 7.35
Primary care  Tertile 1 Ref <0.001 Ref 0.021
physicians  qertile 2 vs 1 053  0.11t02.53 0.51 0.12t0 2.19

Tertile 3 vs 1 3.11 1.53 t0 6.32 2.05 1.05 to 4.00

Tertile 3 vs 2 5.83  1.49t022.87 4.06 1.03 to 16.05
Preventable Tertile 1 Ref 0.046 Ref 0.282
hospital stays  Teptile 2 vs 1 035  0.10to1.15 0.52 0.15 to 1.81

Tertile 3 vs 1 0.30  0.10t00.90 0.42 0.14 to 1.32

Tertile 3 vs 2 0.86  0.211t03.56 0.81 0.20 to 3.23
Some college Tertile 1 Ref 0.007 Ref 0.157

Tertile 2 vs 1 094  0.12t07.05 0.63 0.09 to 4.51

Tertile 3 vs 1 2.72  0.40to 18.42 1.61 0.24 to 10.89

Tertile 3 vs 2 2.91 1.45 t0 5.82 2.54 0.98 to 6.59
Injury deaths  Tertile 1 Ref 0.067 Ref 0.164

Tertile 2 vs 1 0.44  0.16t01.22 0.64 0.24 to 1.69

Tertile 3 vs 1 0.31 0.11 to 0.86 0.44 0.18 to 1.06

Tertile 3 vs 2 0.69  0.24t02.00 0.68 0.22t02.13
Long Tertile 1 Ref 0.433 Ref 0.773
commute Tertile 2 vs 1 134  0.56103.20 0.93 0.33 to 2.58

Tertile 3 vs 1 235  0.64108.56 1.53 0.36 to 6.43

Tertile 3 vs 2 175  0.59t05.17 1.65 0.42 to 6.53

as greater than one drink per day for women and greater
than two drinks per day for men,30 but others have used
higher thresholds.” * It is possible that heavy drinking as
defined among our sample served as a signal for one or
more unmeasured confounders. Additional exploration
into this relationship would be required to understand
true targets for well-being improvement.

Lower rates of smoking and higher levels of some
college education were significantly associated with high
versus low well-being. The percentage of some college
education includes the percentage of individuals with an

associate’s, bachelor’s, graduate or professional degree,
as well as those who completed some postsecondary
education but did not attain a degree.” * Smoking and
postsecondary education were highlighted in a 2016
analysis of the geographic variation in life expectancy
among low-income populations. Authors found that life
expectancy in low-income areas was negatively correlated
with rates of smoking and positively correlated with the
fraction of college graduates.”’ There are many reasons
why measures of smoking prevalence and postsecondary
education may help to explain both variation in life
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expectancy and variation in well-being among high-
poverty populations. Potential harms of smoking include
both adverse health consequences to smokers themselves,
and also to those exposed to secondhand smoke, while
potential benefits of postsecondary education include
access to more employment opportunities, as well as
better health outcomes among both educated individuals
and their children.”*®

Finally, higher rates of physical activity were associated
with high versus low well-being, consistent with prior
work linking physical activity with mental and physical
health.”* For example, in a recent report from the Appa-
lachian Regional Commission, RWJF, and the Foundation
for a Healthy Kentucky, both physical activity and smoking
were shown to explain variation in health outcomes
among Appalachian counties.” Our results suggest that
efforts to encourage exercise, such as improving neigh-
bourhood walkability and allowing for greater access to
parks and recreation facilities may be especially impactful
in high-poverty counties.”

Measures of community safety, family and social
support were not significant in our final model. This
finding was unexpected, as prior work has suggested that
community violence and lower social capital, including
trust and cohesion between neighbours, mediate the rela-
tionship between poverty and poor health outcomes.' We
used only one measure of community safety: ‘injury death
rate’, because the other measure ‘violent crime rates’, was
incomparable across counties, and we were unable to find
an alternative data source. In addition, though we were
able to utilise both ‘children in single-parent households’
and ‘social associations’ to represent family and social
support, these measures may not adequately capture
aspects of social capital that have the strongest influence
on well-being. If other measures of social capital and
community violence had been available at the county
level, these characteristics may have helped to explain
variation in well-being across high-poverty counties.

Although our sample was limited to counties in the
highest quartile of poverty, the income of respondents
varied, with respondents in high-well-being counties
reporting higher incomes than respondents in low-well-
being counties (table 1). Similarly, we found that the
percent of children in poverty, a measure of county-level
income, was significantly and negatively associated with
well-being (see online supplemental table 2). Therefore,
differences in income partly explained differences in
well-being across these high-poverty counties. However,
although the bivariate association between percent chil-
dren in poverty and well-being was significant, this vari-
able explained less than 5% of variance in well-being
(see online supplemental table 2). We found that other
county characteristics more fully explained differences
in well-being among these high-poverty counties. Simi-
larly, even after controlling for differences in individual
income, three factors remained significantly associated
with high versus low well-being: heavy drinking, smoking
and primary care physician density, confirming that

individual income does not fully account for variation in
well-being among high-poverty counties. The associations
of physical inactivity, preventable hospital stays and some
college with well-being became insignificant, suggesting
that income may be the underlying confounder in the
relationships of these factors with well-being.

Among the six domains of well-being, we found that
the ‘basic access’ and ‘life evaluation’ scores were most
different between high-well-being and low-well-being
counties, suggesting that efforts focused on these domains
may be especially impactful in high-poverty counties.
These domains may be related to the community charac-
teristics we identified in this study. For example, percep-
tion of neighbourhood safety, a component of the basic
access domain, has previously been negatively associated
with the prevalence of smoking.” Similarly, percentage of
college graduates at the county level has been associated
with average life satifaction, a component of the life eval-
uation domain.” Future work should explore the relation-
ships between these community characteristics and each
of the well-being domains, as these analyses may provide
additional insights into predictors of well-being in the
setting of economic disadvantage.

This study has several limitations. First, as this was
a cross-sectional study, we are unable to assess whether
or not improving these characteristics would actually
improve well-being in high-poverty counties. It is possible
that other unmeasured factors explain the relationships
we found between these community characteristics and
well-being, and which represent the true targets for well-
being improvement efforts. For example, the positive asso-
ciation between some college and well-being may reflect
other characteristics of high-well-being counties such as
access to affordable community colleges or state univer-
sities, parenting styles and cultural beliefs that promote
higher education, or sufficient employment opportu-
nities for individuals with postsecondary education. A
mixed-methods approach incorporating qualitative anal-
yses may be useful in further exploring the relationships
between the characteristics identified in our study and
the well-being of high-poverty counties. Second, though
the Gallup-Sharecare Well-Being Index is a national
survey that uses stratified random sampling, design
weights were not available at the county level; however,
though this may limit inferences about the well-being of
any individual county, it does not affect inferences about
associations among counties. Finally, our study examined
associations by county, due to lack of well-being data at
the city or neighbourhood level, and both poverty and
well-being are likely to be heterogeneous at the county
level. However, counties are important units for policy
action and represent municipalities for which there are a
number of key metrics available.

As poverty is negatively associated with many aspects of
well-being, it is essential to reduce the burden of poverty
affecting many counties in the USA."*"*!* Though poverty
eradication remains an essential priority, our findings
suggest that targeting certain county characteristics may
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mitigate the negative influence of poverty on well-being.
Specifically, efforts to improve access to high-quality
primary care and affordable postsecondary education,
increase taxes on tobacco, reduce barriers to tobacco
cessation treatment and improve neighbourhood walk-
ability may be especially impactful among high-poverty
populations, an idea worth testing.742 475485
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