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Abstract
Objectives In response to a National Healthy People 2020
goal to create social environments to improve health, we
examined US community health status by social factors to
identify opportunities for health improvement. County-level
relationships between life expectancy and known social de-
terminants of health were assessed.
Methods An ecological study of all 3,141 US counties or
equivalents using 2009 Community Health Status Indicators
dataset was conducted. We examined health status and social
indicators across counties and correlation of average life ex-
pectancy with educational, income, and racial indicators.
Results Life expectancy varied across US counties (median,
77 years; range, 67–81) and was negatively correlated with
percentages of residents living below the federal poverty level
(r=−0.65; P<0.05), of adults aged ≥25 years without a high
school diploma (r=−0.64; P<0.05), and of African–American
residents (r=−0.56; P<0.05). By contrast, life expectancy
positively correlated with percentage of White-American res-
idents (r=0.51; P<0.05). Correlations persisted across
counties with varying poverty and educational attainment;
strongest correlations found in counties with largest percent-
age of residents in poverty or adults with no high school
diploma.
Conclusions Life expectancy across US counties is moderate-
ly to strongly linked with county poverty, educational attain-
ment, and racial composition. Counties with the longest life
expectancy need further examination to identify their effective

policies, resources, and investments responsible for better
health.

Keywords Community health . County-level health . Life
expectancy . Social determinants of health . Race/ethnicity

Introduction

Public health professionals are concerned not only with pop-
ulation health status, individual risk behaviors, access to
health care, and environmental hazards but also with contexts
or social and structural environments of the populations they
serve [1–4]. Since the 1990s, national population health goals
and objectives have reflected the importance of social factors
in determining health in the USA [4–6]. Healthy People 2020,
a report of the latest national health goals, builds on previous
healthy people reports with overarching goals, such as creat-
ing social and physical environments that promote good
health and achieving health equity and eliminating health
disparities. In the report, there is a new topic area devoted to
social determinants of health [4].

In Healthy People 2020, social determinants of health are
defined as the conditions in which people are born, live, learn,
work, play, worship, and age [4]. They are part of a framework
and are considered the “causes of the causes” and “unnatural
causes” that give rise to individual health behaviors, health
outcomes and syndemics [7–9]. A major reason for disparities
in health status between US populations regardless of ad-
vances in prevention, diagnosis, and treatment is social struc-
tures and conditions, although policymaking, health services,
individual behavior, biology, and genetics are important fac-
tors in determining health [4, 7–13]. In 2008, theWorld Health
Organization's Commission on Social Determinants of Health
concluded that social conditions are the single most influential
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determinant of gaps in health status between segments of the
population and outlined recommendations on closing the gap
in a generation by addressing social determinants of health
[14, 15].

In response to the 2008 Commission report and a 2009
World Health Assembly resolution WHA62.14 on “Reducing
Health Inequities through Action on the Social Determinants
of Health [16],” the World Health Assembly convened a
World Conference on the Social Determinants of Health
[17]. A key action step articulated at the conference is to
monitor health inequities and identify and assess policies for
improving health.

In the USA, monitoring health inequities primarily focuses
on populations, states, and neighborhoods with limited exam-
ination by county where decisions are made about policy
implementation [7, 18–41]. For example, population-based
studies demonstrate that education, income, and poverty are
linked to various health outcomes, including life expectancy
[7, 24]. Health outcomes have been found to be graded by the
level of these social determinants [7, 24]. Neighborhood stud-
ies at the census tract level consistently show links between
low socioeconomic status or composition of racial and ethnic
minority populations and health inequalities [25–37]. In addi-
tion, a geographic study of service planning areas and health
districts in Los Angeles County shows that the lowest income
areas have the highest homicide rates and lowest projected life
expectancy [21]. Recently published county-level studies
show that various social factors are linked to life expectancy,
cardiovascular diseases, diabetes prevalence and age at diag-
nosis, and HIV diagnosis [38–42]. These studies suggest that
social conditions affect health status at the county level and are
influenced by county- level structural, economic, political,
educational, health care, and physical environmental policies.
The present study seeks to provide a recent analysis of county-
level life expectancy and social determinants of health for all
US counties to (1) assess current health inequities and (2)
discuss policy implications and opportunities for improving
community health.

Methods

Study Design, Population, and Data Sources

A national ecological study of all 3,141 US counties or county
equivalents (from all 50 states and the District of Columbia)
was conducted to examine disparities and relationships be-
tween social determinants of health and health status indica-
tors such as life expectancy. County-level social determinants
and health status indicators were obtained from the 2009
Community Health Status Indicators (CHSI) dataset [43].
The dataset is an online publicly available collection of de-
mographic information; social, health status, behavioral and

healthcare indicators; and environmental exposures by county
obtained from various national cross-sectional surveys, and
vital statistics obtained from the US Census Bureau and
Department of Health Human Services. Definitions for CHSI
measures are described in detail elsewhere [43]. Data were
typically from surveys either conducted during in-person in-
terviews or by telephone [43]. Demographic data on county
population size, density, ages, and social factors (poverty level
and race/ethnicity as defined using OMB standards) were
obtained from the Current Population Survey (CPS) [43].
The CPS is a monthly survey of households conducted by
the Bureau of Census for the Bureau of Labor Statistics. The
CPS collects data on demographic, social and economic char-
acteristics of the US population and provides county-level
estimates. Health status and outcome data were primarily
obtained from the Behavioral Risk Factor Surveillance Sys-
tem (BRFSS) and the National Vital Statistics System
(NVSS).

Social Determinants (Social Indicators)

Of available social indicators in the CHSI dataset, three most
commonly studied social determinants were examined by
county: poverty, education, and race/ethnicity. Socioeconomic
status (SES) indicators (poverty and education) were defined
as the percentage (prevalence) of residents in a county who
lived below the federal poverty level and percentage
(prevalence) of adults aged 25 years who had not graduated
from high school (no high school diploma). The percentage of
residents living below the federal poverty level was computed
using the number of residents living below the poverty level in
a county in 2008 divided by the midyear 2008 county popu-
lation. To compute the prevalence of the adult population
without a high school diploma in the county, the number of
adults aged 25 years or older in 2000 (available in the CHSI
dataset) was divided by the midyear 2008 county population
of adults aged 19 years of age or older; admittedly, an under-
estimate of the prevalence without a high school diploma in
the county. The chosen denominator was the closest adult age
grouping available in the CHSI dataset [43]. Racial indicators
were defined as the percentage of White American residents
or the percentage of African–American residents in the county
[43]. Percentages ofWhite Americans and African Americans
were computed by dividing the self-reported number of whites
or African Americans in the county by their midyear 2008
county population [43]. Social indicators of poverty, educa-
tion, and race/ethnicity were available for essentially all the
US counties or county equivalents (Table 1). Although per-
centages of Hispanic, Asian, and American Indian/Alaska
Native populations were available in the CHSI dataset, corre-
lations of life expectancy with percentages of these popula-
tions had limited variability, which precluded meaningful
analyses. For example, modest correlation coefficients were
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found between county-level life expectancy and county com-
positions of Hispanic (r=0.02), Asian (r=0.05), and American
Indian and Alaska Native (r=0.01) residents.

Health Outcomes (Health Indicators)

Many health outcomes were available in the CHSI dataset.
Average life expectancy at birth was the main outcome vari-
able examined and was available for 3,139 of 3,141 counties
or county equivalents in the USA (Table 1). Life expectancy
was derived from age-specific mortality and was subject to
limitations described below. Life expectancy represented the
average number of years that an infant was expected to live
given 5-year, age-specific mortality rates from 1997 to 2001
[38, 43]. Other health outcomes examined were age-adjusted
death rates due to all causes (per 100,000 population) and to
homicide (per 100,000 population). Morbidity indicators ex-
amined were prevalence of hypertension, obesity and

diabetes. The all-causes death rate was computed using age-
specific rates derived from the number of deaths from 1996 to
2005 from the NVSS and the best available population esti-
mate for each year between 1996 and 2005 and then age
adjusted to the 2000 standardized population [43]. Whether
the number of deaths for the entire 10-year period was used in
the computation depended on the county population size.
County-specific death rates were only reported in the CHSI
dataset if at least 10 deaths were reported in the county [43].
The homicide rate was defined as the number of relevant
assaults divided by county population and age adjusted to
the 2000 standardized population [43]. Assaults were defined
as those obtained from reports with ICD9 codes E960-E969
and ICD-10 codes U01-U02, X85-X99, Y00-Y09, and Y87.1.
The homicide rate was available in approximately one third of
the 3,141 counties (Table 1). Prevalence of hypertension,
obesity and diabetes were obtained from the BRFSS conduct-
ed from 2000 to 2006 with varying availability by county
(Table 1) [43]. Obesity was defined as the percentage of adults
with a body mass index (BMI) of 30 or greater. BMI was
computed from self-reported weight in pounds (multiplied by
703) divided by self-reported height (in inches) squared. Hy-
pertension was defined as the percentage of adults who
responded “yes” to the question “Have you ever been told
by a doctor, nurse or other health professional that you have
high blood pressure?” Diabetes was defined as the percentage
of adults who responded “yes” to the question “Have you ever
been told by a doctor that you have diabetes?”

Statistical Methods

Univariate, bivariate and multivariate analyses were per-
formed using SAS, version 9.2. Counties with missing vari-
ables were excluded from further analyses of the missing
variable. Univariate frequency distributions were examined
to describe county characteristics. Correlation analyses were
main bivariate methods performed to examine the association
between life expectancy and social and health indicators.
Analyses of variance was the statistical method performed to
judge statistical significance (p<0.05). As the linear associa-
tion was strongest for SES indicators, we examined if poverty
and education modified the relationship between life expec-
tancy and race by stratifying counties into quartiles by poverty
and education. To further assess if social indicators were
independently associated with life expectancy, multivariate
linear regression models were examined. Only health indica-
tors exhibiting moderate to strong relationships (r>=0.55)
with life expectancy in bivariate analyses were included in
another multivariate linear regression model with social indi-
cators (i.e., all-causes death rate, homicide rate and preva-
lences of hypertension, obesity, and diabetes). Multivariate
models were fitted using backward elimination and tested
for multicollinearity using condition indices and variance

Table 1 Characteristics of counties, the USA, 2009 community health
status indicators dataset

Characteristics Total
countiesa

Median Range

Demographics

Population size (persons) 3,141 25,546 42–9,862,049

Population density

Number of persons per square
mile

3,140 44 0–71,202

Age (years; %)

<19 3,141 24 0–43

19–64 3,141 60 48–84

65–84 3,141 13 3–29

≥85 3,141 2 0–11

Social indicators

Living below poverty level (%) 3,140 14 3–54

No high school diploma (%) 3,141 19 3–89

White Americans (%) 3,141 93 6–100

African Americans (%) 3,141 2 0–86

Health indicators

Life expectancy (years) 3,139 77 67–81

All-causes death rate

Per 100,000 population 3,139 1,137 330–3,371

Homicide rate

Per 100,000 population 1,182 7 1–58

Hypertension (%) 1,522 26 7–47

Obesity (%) 2,224 24 4–43

Diabetes (%) 2,719 8 1–21

Source: http://communityhealth.hhs.gov/homepage.aspx?j=1
a Total number less than 3,141 indicates only counties with characteristic
and analyzed. All subsequent analyses with counties limited to those with
the variable. No imputed data used

4 J. Racial and Ethnic Health Disparities (2014) 1:2–11

http://communityhealth.hhs.gov/homepage.aspx?j=1


decomposition proportions adjusted for interacting and con-
founding covariates. Statistically significant multicollinearity
was present among adjusted social and health indicators and
the variable measuring the percentage of White Americans in
a county in both the multivariate model with only social
indicators and the full model with social and health indicators
together. As such, the variable measuring percentage of the
white population in a county was dropped from multivariate
models and could not be examined further. Therefore, other
social indicators (education and poverty) were expected to
measure the effect of the white population in the county.
Details of multivariate models will be provided on request.

Results

Among the 3,141 US counties, the median population size
was 25,546 residents. Population sizes ranged from 42 to
9,862,049 residents (Table 1). One half of the counties had a
population density of more than 44 residents/mi2. Across
counties, there were disparities by social and health indicators
(Table 1, see ranges). For one half of the counties, more than
60 % of residents were 19-64 years of age. One half of the
counties had more than 19 % of adults with no high school
diploma, 14 % of residents who lived below the federal
poverty level, 93 % of residents who reported being White
Americans or 2 % of residents who reported being African
Americans. One half of the counties had an average life
expectancy at less than 77 years, age-adjusted death rate due
to all causes more than 1,136 deaths per 100,000 population,
age-adjusted homicide rate more than 7 per 100,000 popula-
tion and adult hypertension prevalence of more than 26 %,
obesity prevalence of more than 24 %, and diabetes preva-
lence of more than 8 %.

Of the four social indicators examined, three showed a
negative or inverse linear correlation with life expectancy
(Fig. 1). As the percentage of residents in the county who
lived below the poverty level increased, life expectancy de-
creased (r=−0.65; P<0.05). Similarly, as the percentage of the
county's adults with no high school diploma increased or as
the percentage of the African American population increased,
life expectancy decreased (r=−0.64; P<0.05 and r=−0.56;
P<0.05, respectively). In contrast, there was a positive or
direct linear correlation between life expectancy and the per-
centage of the county's resident population who were white.
For example, as the percentage of the resident white popula-
tion in the county increased, life expectancy also increased
(r=+0.51; P<0.05). Correlations between life expectancy and
racial composition were linear (Fig. 1).

Counties grouped in the same stratum (a quartile) by per-
centage of residents who lived in poverty or adults without a
high school diploma, maintained a similar direction of the
correlation between life expectancy and race (Tables 2 and 3).

A positive correlation was consistently found between the
percentage of white residents in the county and life expectan-
cy. A negative correlation was also consistently found be-
tween the percentage of African American residents and life
expectancy in the county. In addition, the strength of these
relationships varied by stratum. As the prevalence of the
county population that lived in poverty or of adults with no
high school diploma increased, the larger the linear correlation
coefficient (r) between county life expectancy and racial
composition.

In the multivariate model of social factors only (model 1)
(Table 4), a significant interaction occurred among the follow-
ing variables: (1) percentage of residents who lived in poverty
and percentage of African Americans (b=0.002; P<0.001)
and (2) percentage of adults with no high school diploma
and percentage of African Americans (b=0.001; P<0.001).
As mentioned previously, the percentage of White Americans
in the county was not examined with other variables because
of multicollinearity with education and income. No con-
founders were identified and included in this model limited
to social indicators only. In a full model with social and health
indicators together (model 2), significant interaction occurred
again between variables measuring the percentage of residents
living in poverty and percentage of African Americans (b=
0.002; P<0.001) and percentage of adults with no high school
diploma and percentage of African Americans (b=−0.002;
P<0.001). In addition, interaction also occurred with variables
measuring percentage of African Americans and adult preva-
lence of diabetes (b=0.004; P<0.001). The prevalence of
adults with hypertension was independently and negatively
correlated with life expectancy in the full model (model 2; b=
−0.052; P<0.001). As the prevalence of hypertension in the
county increased, life expectancy decreased regardless of the
presence of social indicators and diabetes.

Discussion

This is the most up-to-date assessment of life expectancy
disparities across all US counties or county equivalents that
show a linear link with county adult educational attainment,
resident population in poverty and White or African–Ameri-
can compositions. These linear or dose–response relationships
between life expectancy and social indicators support a link-
age between longevity and social factors. This ecologic study
captures both individual and population characteristics in the
county and the interaction of individuals and populations with
the county environment or conditions. Disparities in socio-
economic factors across counties linked to disparities in coun-
ty life expectancy likely explain the lack of progress in US life
expectancy. If we exclude the 1918–1919 influenza pandemic,
life expectancy in the USA had increased for more than
100 years until 1983 [44]. Adverse economic conditions in a
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r = correlation coefficient 

Fig. 1 Correlation of life
expectancy and selected social
indicators, US counties, 2009
community health status
indicators dataset
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country are associated with lower life expectancy as shown
when comparing low- to high-income countries [45, 46]. In
fact, adverse business cycles in the USA have been linked to
higher suicide rates since the late 1920s [47]. The 14-year
difference in life expectancy acrossUS counties, from67 years
in one county to 81 years in another county, is reflected in the
median US life expectancy of 77 years, which has placed the
health status of the USA near the bottom rank of developed
nations in the same economic grouping [4, 45]. To examine
county health further, health rankings of individual counties
within states have been made available by the Robert Wood
Johnson Foundation [48].

Disparities in life expectancy are not only linked to socio-
economic characteristics but racial composition across US
counties, highlighting opportunities and challenges for certain
communities. Counties with a large resident population of
White Americans have the longest life expectancy and those
counties with the largest resident population of African Amer-
icans have the shortest life expectancy. Counties with a

mixture have a life expectancy in the middle range. The
positive association of longer life in counties with the largest
white population is sustained across counties with different
proportions of residents living in poverty and adults without a
high school diploma. Similarly, the negative linear relation-
ship between life expectancy and African–American compo-
sition also persists in counties with the same level of poverty
and educational attainment. The variable “race” is a rough
proxy for social class, rougher for culture, and meaningless for
genes, but “race” precisely captures the social classification of
people in a race-conscious society [49]. As such, “race”
captures the impacts of racism on individual and community

Table 2 Correlation of life expectancy and racial composition by resi-
dents living in poverty, US counties, 2009 community health indicators
dataset

County residents
living in poverty
(%; quartile)a

Total number
of counties (n)

% African–
American
residents (r)

% White-
American
residents (r)

<10.9 778 −0.33* +0.14*

10.9–14.29 779 −0.38* +0.30*

14.3–18.3 791 −0.44* +0.31*

>18.3 791 −0.51 +0.47*

r correlation coefficient of county life expectancy and the percentage of
African–American or White-American residents
a Each stratum is a quartile of counties with indicated percentage of
county residents who lived in poverty

*P<0.01

Table 3 Correlation of life expectancy and racial composition by adults
aged 25 years and older with no high school diploma, US counties, 2009
community health indicators dataset

Adults with no high
school diploma
(%) (quartile)a

Total
number of
counties (n)

% African–
American
residents (r)

% White-
American
residents (r)

<14.3 784 −0.32* +0.27*

14.3–18.49 785 −0.44* +0.28*

18.5–25.8 784 −0.49* +0.48*

>25.8 786 −0.54* +0.49*

r correlation coefficient of county life expectancy and either the percent-
age of African–American or White-American residents
a Each stratum is a quartile of counties with indicated percentage of adults
with no high school diploma

*P<0.01

Table 4 Multivariate linear association between life expectancy and
social and health indicators, US counties, 2009 community health status
indicators dataset

County indicators Life expectancy

b (SE) P value

Social indicators only modela

Model 1b

Intercept 80.214 (0.079) <0.0001

Percent living in poverty −0.115 (0.006) <0.0001

Percent with no high school diploma −0.084 (0.005) <0.0001

Percent African American −0.096 (0.006) <0.0001

Interactiond

Percent poverty and percent African
American

0.002 (0.0003) <0.0001

Percent no high school diploma
and percent African American

0.001 (0.0003) <0.05

Full modela

Model 2c

Intercept 82.295 (0.171) <0.0001

Percent living in poverty −0.117 (0.009) <0.0001

Percent with no high school diploma −0.056 (0.007) <0.0001

Percent African American −0.092 (0.010) <0.0001

Percent with hypertension −0.052 (0.007) <0.0001

Percent with diabetes −0.144 (0.021) <0.0001

Interactiond

Percent living in poverty and percent
African American

0.002 (0.0005) 0.0002

Percent no high school diploma and
percent African American

−0.001 (0.0005) 0.0278

Percent African American and percent
diabetes

0.004 (0.0014) 0.0081

B parameter estimate, SE standard error of parameter estimate
a Variable of percent White Americans unavailable because of
collinerarity with income and educational attainment variables
b Only include variables for poverty, educational attainment, and African–
American composition
c All variables in model 1 plus variables for health conditions (high blood
pressure and diabetes)
d Interaction variables, beta coefficient, or slope varied across the indicated
variables
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health and well being [49, 50]. Indeed, being perceived by
others as White is associated with health advantages, even for
those who self-identify with a non-White group [51]. Re-
searchers describe racial and income segregation as important
causes of health disparities which have health consequences
for both African Americans and for White Americans [52].

Many findings in the present study are consistent with
studies of populations and different geographic units or loca-
tions [7, 18–42]. In population and geographic studies, the
best health outcome are among US populations and locations
with the best socioeconomic status or with the largest white or
Asian compositions [7, 18–42], while the worst life expectan-
cy is consistently in populations and areas with the lowest
socioeconomic status and mostly of African–American com-
position even at income and educational levels similar to the
white population [7, 18–39]. Income and racial and ethnic
inequalities at the population- and geographic level indicate
that more is needed to improve the health status of certain low-
income andminority populations and communities as does the
present study. The dual strategy used to achieve record high
early childhood vaccination and reduction or elimination of
many early childhood vaccination disparities among racial
and ethnic minority children compared with white children
and children living in the highest risk geographic areas com-
pared with other geographic areas is an example of use of
effective, evidence-based interventions [53, 54] to reach also
vulnerable populations and communities. To date, the impact
of the dual strategy has been sustained for nearly two decades.
Because social conditions are not the same for the most
vulnerable populations and communities, the dual strategy
has applied not just a universal set of interventions but also
targeted interventions by population and high-risk communi-
ties to reach vulnerable, low income, and minority children
[53, 54].

To identify targeted interventions or polices likely to work
in counties with a worse life expectancy, policies that currently
exist in counties with the better life expectancy can be exam-
ined. County-level analyses were chosen in the present study
because counties (although they vary by state (48 of the 50
states have operational county governments)), translate local,
state, and federal policies into services for education, employ-
ment and income, social programs, public health, health care,
transportation, recreation, resources, and investments [55].
The healthiest (best or better life expectancy) US counties
could be examined further to identify the economic, educa-
tional, physical environmental, social relationships, health
care and health promotion policies, structures, resources, and
investments that explain why their population lives longer
than populations in other counties. County-level studies can
provide clues about community policies that may be respon-
sible for good overall community health and the health of
individuals in those communities [56, 57]. The best health
counties having favorable social determinants of health can

serve as sentinel geographic locations of good community
health. For example, comparisons of state- and district-level
educational policies by high school graduation rates describe a
“formula for success” when schools are fully resourced with
talented, caring teachers, well-trained and numerous support
staff, protective and supportive administrators, challenging
curricula, high expectations of success for all students, librar-
ies, an adequate supply of textbooks, computers, art and music
programs, and science labs [58]. Policy research on counties
with the best community health status can assist in supporting
national initiatives to reduce health disparities and achieve
health equity [4, 59–61]. In addition to questions about edu-
cational policies and financial investments that lead to success
as outlined above, questions about employment, housing and
the built and physical environments could provide clues about
interventions likely to be effective in improving community
health in counties with low life expectancy.

Adverse county-level disparities and inequities in life ex-
pectancy associated with racial composition, educational at-
tainment and poverty should be amenable to policy changes
that favor long life. To reduce health inequities and improve
health status for all in the USA, there is a call for action using
comprehensive approaches to address both social determi-
nants and access to quality health care together through
evidence-based, intersectoral programs such as the National
Prevention Strategy [59, 60]. If many more public health and
healthcare professionals and their intersectoral partners are
aware that US county-level life expectancy disparities have
grown since 1983, with no improvement in life expectancy
from 1983 to 1999 and an actual decline in life expectancy for
many counties, intersectoral actions encouraged by many
national initiatives [4, 59–62] may be more fully
implemented.

The relationship between county African American com-
position and life expectancy varying by education, poverty,
and diabetes when examined together are new to public
health research and reflects our ability to examine multiple
variables together unlike the other population and neighbor-
hood studies in which multivariate analyses were not con-
sistently performed [7, 24–32]. Our findings in the present
study highlight the importance of not only examining in-
come, educational attainment and health outcomes or
race/ethnicity and health outcomes but all indicators togeth-
er (income, education, race, and health) in support of many
researchers who stress the importance of examining both
social class and race/ethnicity together [7, 22, 63, 64]. Links
between poverty, educational attainment or diabetes with
life expectancy in the multivariate analysis all depend or
vary by the prevalence of African–American residents in a
county. However, hypertension seems to exert an effect on
life expectancy independent or regardless of educational
attainment, poverty, racial composition, or diabetes in
counties examined.
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Limitations and Strengths

The present study is subject to some limitations. Because
many of the data sources are from cross-sectional studies,
we were only able to assess an association and not causation,
although the dose–response relationships support causal rela-
tionships [65]. Other criteria for causation include strength,
consistency, specificity, temporality, biologic plausibility, co-
herence, experimental evidence, and analogy of the associa-
tion. In addition, the percentage of adults in a county without a
high school diploma is likely underestimated, because the
denominator (adults 19 years of age or older) for computation
of the percentage had a larger population than the ideal de-
nominator (adults 25 years of age or older). Other limitations
include the inability to examine life expectancy beyond 2001,
an assessment of life expectancy and county composition of
other racial and ethnic populations, morbidity using physician
diagnoses from a telephone survey (the Behavioral Risk Fac-
tor Surveillance System), multivariate examination of the
white composition of the county with other social and health
indicators and lack of health indicators for all US counties
such as prevalence of hypertension, diabetes, and obesity and
the homicide rate. More current life expectancy estimates by
counties after 2001 have not been available to the developers
of the 2009 CHSI dataset [43]. County-level demographic
data from the American Community Survey (ACS) were also
unavailable to the CHSI developers who have compiled de-
mographic and health data together in one dataset. ACS data
became available in 2010 and 2011 and could be used in the
future. It is unclear whether county-level disparities in life
expectancy today are worse, the same or better now. However,
with more people living in poverty now [66], life expectancy
disparities may have worsened. Indicators for hypertension,
diabetes and obesity were only available among counties that
collected this information which was not at random. In addi-
tion, self-reported prevalence estimates of hypertension and
diabetes from a telephone survey may be subject to recall bias
and exclude low-income households that only use cell phones,
which underestimate the prevalence of these chronic condi-
tions in a county [67]. Multivariate analysis that included
health indicators (full model) was limited to a fraction of all
counties because those heath data were only available among
a fraction of counties. These counties were not randomly
selected.

Despite these limitations, this study has several strengths. It
is a national study of all US counties or equivalents, shows
linear correlations or dose–response relationships that support
causal relationships between life expectancy and educational
attainment, poverty and race, and has been able to adjust for
effect modifiers in assessing whether individual social deter-
minants of health examined are affecting life expectancy
alone, together, or with other health outcomes. Our findings
are consistent with many other studies at the population and

county levels [7, 18–42]. These studies and our findings taken
together strengthen the likelihood that social indicators by
county are linked to life expectancy across counties.

Conclusions

Lack of progress in life expectancy disparities has placed the
USA at the bottom of the health status list of similarly eco-
nomically developed nations [4]. Policy research at the county
or community level that examines communities with best
health outcomes not only demonstrates the feasibility of
achieving a better health status in the USA or “proof of
principle” but also points to plausible models for achieving
better health for all using a US approach. These “best health”
communities are likely to expand our knowledge beyond
differences in racial composition to solutions that address
differential policies, resources and investments in US commu-
nities [47].
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