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EXPLAINING THE SPATIAL VARIATION IN AMERICAN LIFE
EXPECTANCY
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Highlights:
» There is statistically significant spatial clusterin county life expectancy.

» Community characteristics are associated with apairiation in life expectancy.
» Community factors may influence life expectancgimrounding locations.

» Individual characteristics continue to be strongdyrelated with life expectancy.

Abstract:

Since 1980, average life expectancy in the UnitadeS has increased by roughly five years; howérwer,
recent years it has been declining. At the same,tspatial variation in life expectancy has be@wing.
To explore reasons for this trend, some researdtasmes focused on morbidity factors, while othergeha
focused on how mortality trends differ by persartaracteristics. However, the effect community
characteristics may play in expanding the spag&togeneity has not yet been fully explored. Ysin
spatial Durbin error model, we explore how commyaitd demographic factors influence county-level
life expectancy in 2014, controlling for life expaocy in 1980 and migration over time, and analyzin
men and women separately. We find that commumisyacteristics are important in determining life
expectancy and that there may be a role for poliaiters in addressing factors that are associatid wi
lower life expectancy in some regions.
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1. Introduction

In 2016, for the first time since 1962-63, averAgeerican life expectancy declined for two conseaiti
years The Economist, Jan 6, 2018). Although American life expectaiscgxpected to increase by 2040,
if current trends continue, the United States (I$®xpected to fall 21 spots in world life expectan
rankings from 4% to 64" (IHME, 2018) resulting in a life expectancy loviean China’s. Kontis et al.
(2017) project that the US will fall farther behiimdthe future due to rising negative health outesrand
lack of universal health insurance. However, faoyi®n the national average masks the dramatic
increase in the variation of life expectancies ssithe US. From 2010 to 2015, census tract-level
average life expectancy ranged from 56 to 97 yehestower number is on par with Somalia and the
higher number exceeds the average for Japan, whglthe world’s highest overall life expectancy, by
13 years (Arias et al., 2018he Economist, Sep 25, 2018).

Female life expectancy has been higher than fhraites since the fcentury (Goldin and
Llera-Muney, 2018). However, consistent with thedretical model in Leung et al. (2004), as more
women have entered the workforce, the gap betweraalé and male life expectancy has shrunk. From
1980 to 2014, overall female life expectancy athkim the US increased from 77.5 to 81.5 yearslevhi
overall male life expectancy increased from 70.08 years (IHME, 2016). Concurrently, the vaoiat
in county-level life expectancy rose for both sexeith a 0.57-year increase in the standard devidtr
women and a 0.62-year increase for men. The Reamoelation between life expectancy at birth in
1980 and 2014 is 0.708 for women and 0.815 for nimglicating that approximately 20 to 30 percent of
the change in life expectancy cannot be explairyggrévious life expectancy or that a fundamental
change has occurred.

The relative decline in overall American life egfncy and the attendant rise in its variation
have spawned numerous recent studies (e.g., Cddeemton, 2015; Chetty et al., 2016; Currie and
Schwandt, 2016; Dwyer-Lindgren et al., 2017). Ehssidies suggest several possible factors may be
responsible, including rising obesity rates, ogathuse, and lack of access to health care, ahthédse

factors may vary by personal characteristics, sscage or race.



To explore this decline, we conduct analysis efvhriation in life expectancy using county-level
data. We also extend the previous literature vieis important ways. First, building on Aroraagt
(2016), Chetty et al. (2016), Dwyer-Lindgren et(2D17), and Frederick et al. (2019), who have
examined the spatial variation in county-level Aioan life expectancy, in addition to a full suite o
demographic and health characteristics that acaged with life expectancy, we include community-
level factors that also may be important to lifpestancy in our analysis. Second, we use both
descriptive and statistical spatial analysis tasiitate spatial clustering of life expectancy goatisl
spillovers from community variables. Finally, weeuspatial regression analysis to examine the ingfac
the community factors on life expectancy at bidbntrolling for factors related to personal
characteristics and health behaviors and accoufdingpace. We consider life expectancies for wome
and men separately. Our approach makes it easigemtify the mechanisms that may have led both to
decreases in life expectancies (compared to th@fdse world) and increases in variation acrgssce
since 1980, which is critical for making forwardslang policy recommendations.

Consistent with previous work, we find that indival factors are important. Places with more
smokers, where residents are less physically aaive with higher rates of obesity are associatéu w
lower life expectancy (for men and women) sinceQl ®%hile places with rising incomes and a greater
proportion of immigrants have increased both selfeséxpectancies. Recent trends of decliningtab
force participation are associated with increasdmth male and female life expectancies at thatyou
level.

Central to our analysis, we find that communitstéas also are associated with variation in life
expectancy across space. After controlling fok laicphysical activity and obesity, increased asdes
fast food restaurants has led to lower life expentaand there are spillovers from nearby areasifn,
especially in rural areas). Perhaps unsurprisjrmfces that are growing, have access to bettdthhe
care, and have more social capital have higheekfeectancies. But this is not necessarily anrurba
benefit, as higher population densities (locallg associated with lower life expectancy. Addiity

the industry composition of places can affectdifpectancy. For example, some rural areas hawer low



life expectancies if there is a larger share o§jiobmining and oil and gas (both in that countg am

surrounding counties).

2. Literature

The decline in overall life expectancy coupled vgtkater regional variation have led to severaémec
papers by researchers in economics and the he@tices. These studies either consider the chamges
life expectancy, changes in mortality rates (whafflect life expectancy), or both.

Examining the variation in mortality rates acrepace using classifications of regions by how
rural or urban they are, James and Cossman (20tdyer a distinct rural disadvantage. Building on
this, James et al. (2018) compare counties andliaicthe rural South has disproportionately higher
mortality rates and this disparity is growing comgghto urban areas and even rural areas in the d4idw
Further disaggregating mortality rates based oe aatl space, James et al. (2019) provide des&iptiv
evidence of clustering of counties with persistehtgh white mortality rates but no clustering tdqes
with persistently high black mortality rates. Tplaces with persistently high white mortality rasdso
have distinctly different characteristics: they gemerally rural, in the South, and have lower ines
and education levels. Singh et al. (2017) finditamithl evidence of regional variation in a widegigap
between Appalachian infant mortality rates anddifpectancy rates and those in the rest of thembiy
comparing aggregated data from the federally-deseghAppalachian Regional Commission region to
the rest of the U.S. They also show that the lietoveen poverty and life expectancy is stronger in
Appalachia than elsewhere.

Further examining the reasons for spatial vanmitiomortality, Cossman et al. (2017) find that
expanded health care access at the county leass@xiated with a decline in black mortality buise in
mortality rates among white residents. Economitoi& such as higher unemployment rates and jab los
also appear to be associated with increases irahitpmates (Bloemen et al., 2018; Roelfs et D12
Singh et al., 2013; Strumpf et al., 2017). Usimgdjvidual-level data, Brodish and Hakes (2016) show

that mortality rates fall with household income dinat reducing income inequality can have positive



effects. Montez et al. (2016) explore the varmafiowomen’s mortality between US states, findinaitt
personal characteristics only explain 30 perceit®fvariation; the rest is due to states’ charesties,
including social cohesion and economic conditioBgamining the variation at the county level, Ceirri
and Schwandt (2016) conclude that increasing veeiam mortality rates across counties is relateubio
poverty, income and education affect subgroups®pbpulation differently.

There is also tremendous variation in cause-speuibrtality across space. Using a Bayesian
model to estimate age- and gender-specific cowavgtimortality rates, both overall and for specific
causes, Dwyer-Lindgren et al. (2016) illustratestdus of cause-specific mortality in different gaof the
US. For example, there are clusters of high ragpiy disease mortality in West Virginia and Ketyc
as well as eastern Colorado, while high self-handhiaterpersonal violence mortality are clusterethie
Southwest and Alaska.

These differences in cause-specific mortality Hasen explored to explain the recent decline in
US life expectancy. Acciai and Firebaugh (201@meixe national data on men and women separately
and find that for men changes in life expectaneylimked to an increased risk of accidental death o
suicide, while for women they are due to old-agesea (e.g., heart disease) occurring earlier. i$his
consistent with the results from Case and Deatdh522017), who use national data on mortalitygate
by age groups to highlight the rise in mortalittesaof middle-aged non-Hispanic whites and the
increases in lifestyle-induced deaths such asdascipoisonings (e.g., drug overdoses), and chlieric
disease (to which excess drinking can contribuidley posit that an explanation may be the risthef
opioid crisis combined with increasing financiaéeurity. Alternatively, Beckfield and Bambra (801
compare the US to other OECD nations and findphétof the relative decline in American life
expectancy can be explained by the lower levetatdty net benefits relative to comparable OECD
nations.

To explore variation in life expectancy rates hhgame and over space, Chetty et al. (2016) use
detailed individual data from the Internal Reve®gevice (IRS) and Social Security Administration

(SSA) to estimate race- and ethnicity-adjusteddipectancy rates by income, sex, and area (county,



state, and commuting zone). They find a 10-yefferdince in life expectancy between the lowest and
highest income groups for women and a 15-yearrdifige for men, with these gaps increasing over.time
This is consistent with other work using individgiata by Clarke et al. (2010) and Crimmins andoSait
(2001) who find evidence of racial and income J#oiain life expectancies and Cristia (2009) and
Crimmins and Saito (2001) who show growing diffdi@s over time. Chetty et al. (2016) also findtth
the geographic variation in life expectancy is bailniven primarily by those in lower income growgrsl
their results suggest that most of the variatiom@ome and space appears to be related to diffesen
health behaviors, such as smoking and obesityhemith access or other economic or community
conditions.

The strong association between personal healtbrfaand life expectancy is also apparent in
Dywer-Lindren et al.’s (2017) analysis of countyéélife expectancy, which combines a wide varigty
metabolic and behavioral health variables usingaiple components analysis, while controlling face,
socioeconomic, and health care characteristicsletfitifies the importance of accounting for th&ssors;
thus, in our paper we build on this work by accoumfor these factors directly, which can help &trg
policy solutions.

In addition to income and poverty, employmentristher economic factor that affects life
expectancy. Case and Deaton (2017) explore theetrdous geographic heterogeneity in the “deaths of
despair,” such as overdoses and suicides, aneldieonship with economic factors, such as labordo
participation, using mortality data from the US @=a for Disease Control and Prevention. In cehtia
Chetty et al. (2016), they find that community tast(especially related to economic security) i tio
changes and variation in life expectancy ratesnsidtent with this, Singh and Siahpush (2016) stiawy
counties in the US with higher unemployment rategeHower life expectancies. However, they alad fi
that, despite persistence over time, high unempéoyrareas narrowed the gap in life expectancy rates
between 1990 and 2010.

Arora et al. (2016) seek to incorporate even ngoramunity-level factors that may mitigate

differences in life expectancy based on race, irg@ax, and other demographic and socioeconomic



factors. Using composite scores reflecting ovavall-being and its six dimensions (physical health
emotional health, healthy behaviors, life evaluatimasic access, and work environment) they assess
which factors explain differences in county-levitd Expectancy. They find that greater well-beimg
statistically associated with higher life expectaand that work environment is not statisticallypiontant
for women but is for men, consistent with the resii Singh and Siahpush (2016). However, because
well-being is measured using composite indicds, difficult to target policy solutions.

Further exploring the interaction among commurstgioeconomic, and personal health factors,
Allen et al. (2016) consider the effects of incomie pollution, smoking, and obesity on county-Ielife
expectancy. They find positive income effects aedative pollution effects which diminish in sizeéen
controlling for smoking and obesity in the popuati Frederick et al. (2019) examine similar fastior
counties with isolated, mid-size cities and getilsinresults. Bor (2017) examines the relationship
between changes in county-level life expectancmfi®80 to 2014 and voting patterns in the 2008 and
2016 presidential elections. The correlation betweotes for Donald Trump in the 2016 elections and
lower life expectancy suggests that life expectatesiines may be linked to community-level
characteristics associated with factors that wegoitant in the 2016 election. Finally, while Beret al.
(2019) is one of the first papers to consider thedct of spatial spillovers on life expectancyythe
consider spillovers in policy only at the statedieand do not consider the within-state variatiofife
expectancy.

Overall, much of the previous research is desedphot causal, and leaves many unanswered
guestions about the effect of specific communiteleharacteristics on the changes in life expeaxtam
terms of lower levels and increasing variationwall as the spatial dependencies in these factys.
including a more complete set of community faceord accounting for spatial relationships in the
analysis, our work takes a step toward answeriagglyuestions in a way that may be useful for

policymakers.



3. Data and Methods
3.1 Data

Our dependent variable is life expectancy in 2arh the Institute for Health Metrics and
Evaluation (IHME) at the University of Washingtomhe IHME county-level life expectancy at birth
data are calculated from the underlying moralitg i&ssing a Bayesian small area model that smoaots o
space, age, and time (Dwyer-Lindgren et al., 20I8)e IHME model also incorporates local
socioeconomic factors that are expected to predictality rates, including the level of educaticagial
and ethnic composition, median household income papulation density, in addition to the number of
residents and deaths. We also include life expegtitom 1980 to control for historic conditionsth
might affect life expectancy in 2014.

Our overall approach is influenced primarily by faet al. (2016), Chetty et al. (2016), and
Dwyer-Lindgren et al. (2017), who include commusléyel characteristics and other personal variables
beyond race and socioeconomic characteristicsein éimalyses. However, we improve upon their work
by including a more complete set of county-levelammmunity” factors that may affect life expectgnc
to provide a clearer picture of the mechanisms dyidg change in county-level life expectancy, whic
may be useful for policymakers. All variables areasured in 2009, unless otherwise specified.

Our main interest is in looking at the impact ofronunity-level factors as they have mostly been
ignored by the previous literature. Community &blés describe the aspects of a county that can be
accessed by or affect individuals, such as health access, the built and social environment, and
employment by industrial sector. Having accedsatiter health care can positively influence life
expectancy. We control for this by including altteaare quality index (Chetty et al., 2016), céted
from medical service utilization data from the Daouth Atlas of Health Care, and a measure of the
number of doctors (non-federal medical doctors)1p@®0 residents, calculated using the Area Health
Resources File from the Health Resources and Ssnfidministration. The built and social environinen
may also affect life expectancy, both positiveld aegatively. To control for this, we include ptgiion

change from 1980 to 2009, population density, atdmgration from 1990 to 2009, calculated usirgy th



Population Estimates Program (PEP) data from thms@eBureau. Population change and net migration
together provide evidence of places that are grgwimshrinking and for which the composition of the
population is changing over time. We also incltite proportion of restaurants offering fast food
(NAICS 722211), calculated from the Census Bure@ganty Business Patterns (CBP); the proportion
of the population with limited access to healthgddrom the USDA Economic Research Service's Food
Environment Atlas; and the social capital indextfrthe Northeast Regional Center for Rural
Development, which includes the rate of social nizgtions, voter turnout, the decennial census
response rate, and the number of domestically-&tusnprofit organizations.

To control for urbanization, we include metropatitstatus (using the 2013 definition of
metropolitan as specified by the Office of Managet@nd Budget) and the distance from that county to
the center of the nearest metropolitan statistioed (MSA). This allows us to distinguish betwéen
urban core and urban fringe, as well as metro-adfawral counties and those that are more remate.
also control for the industrial composition of tmunty, which may affect the types of jobs peopte a
performing (and thus their life expectancy) or étenomic vitality. We use employment data from
EMSI, Inc., which contains unsuppressed detailethtyslevel data on industry employment at the four-
digit NAICS industry code level, to calculate theortion of jobs in: agriculture, forestry, fisiginand
hunting (NAICS 11); mining, quarrying, and oil agds extraction (NAICS 21); utilities (NAICS 22);
construction (NAICS 23); manufacturing (NAICS 3138); and transportation (NAICS 48).

Since part of the regional variation in life exfgawy is due to differences across individuals
within those regions, our control variables inclydgsonal variables that describe the charactsisfia
community’s residents. We include the proportibthe population that is non-Hispanic white,
calculated from the bridged race files releasethbyNational Center for Health Statistics, as asl|
several variables calculated from the Census Bisgaunerican Community Survey (ACS): the
proportion of the population who attained a highat or associate’s degree, as well as those who
attained a bachelor’s degree or higher (compardtetomitted category of those who did not complete

high school); the proportion of families that airegée parents with children; and the proportion of



residents that are immigrants. In interpretingséheesults it is important to note the potentialdio
ecological fallacy using these and other variablesparticular, a statistically significant coeffnt
estimate on non-Hispanic whites would not sugdestthis ethnic group in itself is associated waith
“causes” a change in life expectancy. All we cayis that counties with a higher share of non-kiigp
whites also have a higher or lower life expectaathelse equal, whether or not that is associdibexttly
with this ethnic group. Likewise, the fact that $hare of population that does not exercise palgis
associated with a lower life expectancy does na@mibat physical exercise allows people to livegkm
only that counties in which more individuals exeecalso have a higher life expectancy.

As noted above, employment and income can alsatdffe expectancy. Thus, we include the
labor force participation rate for the populatioonfi 16 to 64 years of age, calculated using theloc
Area Unemployment Statistics (LAUS) from the BuredilLabor Statistics; the Gini Inequality Index (a
measure of income dispersion) from the ACS; andrtedian household income and all-ages poverty rate
from the Census Bureau’s Small Area Income and lptstimates. Finally, to control for health
conditions and behaviors, we include the proportibaninsured residents from the Census Bureau’s
Small Area Health Insurance Estimates and sevarahles calculated from the Behavioral Risk Factor
Surveillance System and National Health and Notritxamination Survey by the IHME: the incidence
of obesity, leisure-time physical activity, smokedrgpertension, diabetes, and alcohol consumption.

Summary statistics for all our variables are inl€db

3.2 Descriptive Analysis

We first explore the variation in life expectarieAs shown in Table 1, in the US, on average,
women lived nearly five years more than men atthenty level in 2014. This difference is also appa
in the maps of female and male life expectancyigufeé 1. However, disparity in life expectancy
restricted to differences between the sexes. Asdnoreviously and illustrated in Figure 1, tremeaums

spatial heterogeneity exists in county-level ligpectancy across the US. That the average coamgy-|



female and male life expectancies (80.2 years &mtlykars, respectively) are lower than the overall
national life expectancies at birth, 81.5 for wonaga 76.7 for men, hints at this spatial disparity.

In 2014, life expectancy at birth in American ctes ranged from 62.8 years for men and 70.1
years for women in Oglala Lakota County, South Daktm 85.5 years for men and 88.5 years for women
in Summit County, Colorado. Spatially, the maptifefexpectancy in Figure 1 indicate that, whife |
expectancy varies across space, there are cleanattrends. Perhaps the most striking featuthef
map is the extremely low life expectancies of Nathmerican reservations in the Dakotas and Montana
juxtaposed against the high life expectancies wbsuding counties. Overall, the South is also
noticeably lighter than the rest of the countrglidating lower life expectancy, particularly aloting
lower Mississippi River and in the Appalachian megin West Virginia and Kentucky.

To assess whether there is spatial correlatiomgmearby locations, we calculate Moran’s | for
life expectancy in 2014. Moran’s | uses a unigsiation from the mean, as well as the variation in
neighboring units, to determine whether a phenoméimoour case, life expectancy) is clustered or
dispersed in space. The null hypothesis is thaktls no spatial pattern to the data—that diffglife
expectancy values are located randomly throughmeucountry. In this case, the statistically siigaifit
estimatesl(= 0.68 for women and= 0.66 for men) indicate that both female and nlifdeexpectancy
are highly spatially clustered in the US. We fertexplore this clustering using local Getis-Omatistics,
which provide information on where clusters of $anlife expectancies are located, indicated by hot
spots (high life expectancy) or cold spots (low kExpectancy). Figure 2 illustrates that there are
approximately four clusters of low life expectanope in arctic and interior Alaska, one includihg t
Pine Ridge and Rosebud Reservations in South Datwa¢ain the Deep South and surrounding the
Mississippi River, and one in the Appalachian ragioKentucky and West Virginia. However, there ar
differences in the intensity and extent of thesistelrs between the sexes, which is particularlaegpp
in the addition of a cool spot for men in the StagdRock Reservation in South Dakota.

Similarly, there are approximately four large sgdatlusters of high life expectancy: one from

New England to Philadelphia, one in southern Miotesnd the eastern Dakotas into Nebraska, one in
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Colorado, and one stretching from central Idaho ithe upper Rocky Mountains of the US. The extent
and intensity of these clusters is different fomrem and men, with a larger hot spot in the Dakfatas
women but a larger hot spot in the upper Rocky Maias for men. In addition to these regional dust
there are also clusters of high life expectancsewveral urban areas throughout the country, inctuot
San Francisco and Los Angeles in California; EloRa®d an area between Austin and San Antonio in

Texas; Miami, Florida; and Washington, DC.

3.3Empirical Specification and Estimation
Our base empirical specification is a county-lesrelss-sectional model of life expectancy in

2014 in the contiguous US:
LifeExpia; = a + pLife Expgo; + @Community; + yPersonal; + &5 + &, #(1)

whereLifeExp,,; is life expectancy at birth in 2014 in coumtyifeExpg; is life expectancy at birth in
1980,Community; andPersonal; are groups of explanatory variables describingcthenties in 2009, and
é; are state-level dummy variables.

We include a deeply lagged measure of life expegtérom 1980 to account for the influence of
intangible county characteristics and historic pgpendence on county-level life expectancy. @lie
provides a base observation of life expectancy fwdrith community and personal characteristics will
affect change between 1980 and 2014. The cowelattween life expectancy in 1980 and 2014 is 0.70
for women and 0.81 for men, which suggests th&éalr{iL980) life expectancy does not fully explain
current life expectancy. Therefore, our resultidate which characteristics are positively or riegdy
correlated with change in life expectancy at thentg-level. We also account for changes in the
composition of the county over time by includingpptation change from 1980 to 2009 and net migration
from 1990 to 2009. Finally, we include state-ledeinmy variables to account for omitted variables

associated with state-specific characteristicsh) siscpolicies, that may positively or negativelfgef
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county-level life expectancy. Given that womenaerrage lived nearly five years longer than mehet
county level in 2014, we also estimate our modaidedmale and male life expectancy separately.

We use five-year lagged explanatory variablesslp bBstablish a causal relationship between life
expectancy in 2014 and our key explanatory vargapMich are mostly from 2009). Unfortunately, due
to data availability limitations, we are unableadst whether this is the appropriate lag. Howewerdo
note that many of the variables we include areanatlable in earlier years. Additionally, muchlesar
values of these variables may be quite differea tthe values of those variables in 2014, making it
difficult to know whether they are causing chanigelife expectancy. Finally, since the county-leNfe
expectancy values we use are calculated by usimgritwdeaths and population characteristics, the
shorter lag allows us to be more confident tharéationships between explanatory variables &dad li
expectancy are actually affecting current valués.a sensitivity analysis, we consider the chandidé
expectancy from 2000 to 2009 by using the laggéD 2ife expectancy (instead of the 1980 life
expectancy), and the results are similar. We tehose in online appendix Table Al.

Our main variables of interest are the commuratyel factors, as the previous literature has
mostly ignored them and because they are the onsslikely to be affected by policy. As described
Section 3.1, community variables are aspects ofation that can be accessed by or affect botHepts
living within the community and those living in saunding areas, such as the types of jobs avaitable
access to healthy food. As controls, we also oelpersonal variables that describe the average
characteristics of a community’s residents, suchdagation level or health behaviors. The deseapt
spatial analysis in Section 3.2 reveals a spatiadponent to the level of life expectancy. Thus, we
conduct a Moran’s | test on the residuals from@h&S estimation of the models for both sexes; the
results indicate the presence of spatial clustaitdjthat spatial econometric models better caphare
underlying relationships in the data. We discbat & combination of a county’s community and
personal characteristics and the characteristitiseofurrounding communities affects life expecyanas
is the case in a spatial cross-regressive modajrange Multiplier tests also indicate that theegy ine

other unspecified spatial processes affectingeljgectancy, as in a spatial error model.
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Given the data generating process and our diaigapgte estimate a spatial Durbin error model:

y=XB+WZ0 +u, u=AWu+e¢ #(2)

wherey is our dependent variable (life expectancy ahkimt2014).X is a matrix of the explanatory
variables from Equation 1 (community, personalgkdlife expectancy, and state dummy variablés3,
a matrix containing a subset of the explanatorjaldes inX as discussed abowy, is a spatial weights
matrix, andu ande are the error terms. The vecfbincludes direct coefficient estimates, the veétor
includes spatially-lagged (indirect) coefficientiegmtes, and is the spatial parameter. We defieas a
first order, queen contiguity weights matrix, itet words, a matrix that accounts for all counties
touch each other. This captures the effect obfadhat may transcend county borders into surrimgnd
communities. The spatially-lagged variablésinclude community variables, which may be acce$ged
residents in neighboring counties. We do not ideltesident-specific personal variables from
neighboring counties as we do not expect themfezlife expectancy in other counties.

Since there is some evidence from the previoeslitire that factors that affect life expectancy
may also vary between urban and rural areas, weeatimate spatial cross-regressive models for
metropolitan and nonmetropolitan county subsete@fata. In this case, however, we are unable to
model the error term as defined as above, as tieemido not include all the surrounding countié,
instead, adjust for spatial correlation in the eteom by bootstrapping our standard errors.

Finally, our control variables include a numbefaiftors which are likely highly multicollinear.
We test for this and find that, indeed, five of control variables (the percent of the populatidgtihw
Diabetes, that is Non-Hispanic White, with Bachal@egree, with Health Insurance, and with No
Leisure Physical Activity) have variance inflatifattors, a measure of multicollinearity, of gredtem
10. Since these factors are not our main varialfl@gerest, we are not concerned about accurately
measuring their impact on life expectancy, justtaling for them. However, we recognize that the

presence of multicollinearity may result in lesegise estimates of the effect size of certain e
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4. Results

Thus far, we have demonstrated that the county-iear@ation in life expectancy is spatially clusdr
with several statistically significant clustershigh and low life expectancy occurring throughdwg US.
Our next step is assessing how life expectancifastad by a full suite of community- and persolealel
characteristics.

We focus our discussion on the results from tlaigjpDurbin error model in Table 2, which
accounts for the underlying data generating pr@seasd observed spatial relationships in the dada.
comparison, online appendix Table A2 presents tefwm representative baseline regressions that
include characteristics (primarily individual) trere frequently used as determinants of life exgrexst
race, income or poverty, education, and health oreas Online appendix Table A3 presents robust OLS
regression results for Equation 1 with the fullge¢xplanatory variables. Together, these tadtesy
that including the additional community- and peiddeavel factors and considering the spatial
relationships been counties leads to changes im#gnitude and significance of several of the \des
from the representative baseline regressions, imgphhat these frequently-used factors are capjutie
effect of omitted variables with which they areretated, rather than a direct relationship between
themselves and life expectancy. This underliesrtiportance of including a full suite of factorsaar
analysis.

The literature also indicates that different fastare affecting life expectancy in urban and rural
locations. While the dummy variable indicating meblitan status is (mostly) insignificant in Talde
the distance to the nearest urban area is statigt&ignificant, suggesting there are some diffess due
to urban proximity. Thus, to explore the differeadetween urban and rural life expectancy, Table 3
presents the results from separate spatial crgsesgve OLS estimates of metropolitan and
nonmetropolitan counties.

Turning to the results, the explanatory factohwte strongest effect on expected years of life in
2014 is lagged (1980) life expectancy. A one-yearease in 1980 life expectancy is associated awith

increase in average county-level 2014 life expestanfi 0.48 years for women (95% CI: 0.45, 0.52) and
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0.62 years for men (95% CI: 0.59, 0.65). Howeweerall, the coefficients on life expectancy in @98
suggest that, while there is a high correlatioliftnexpectancy over time, initial life expectandyes not
fully explain current life expectancy. We furthexplore what factors are contributing to the charige

life expectancy by addressing the relevant commtlaitel variables first, as they are our key vagab

of interest, followed by personal-level variablear control variables.

Places that are growing (with increases in pomnahave higher levels of life expectancy; while
those with higher levels of net migration (wheraifige means higher levels of in-migration than-out
migration) have lower levels of life expectancyhe§e conflicting results may be due to the fadt tha
population changes also include migration. Atgame time, there may be something about urban areas
that is negatively affecting life expectancy raesa one percent increase in population density is
associated with a decrease in life expectancy i 29 0.10 years for women (95% CI: -0.19, -0.04d a
0.27 years for men (95% CI. -0.38, -0.17). Additily, urban counties that have neighboring urban
counties experience lower levels of life expectaffioy both men and women).

Consistent with this, we find that rural female éxpectancy is higher further away from
metropolitan areas. However, for very remote cesnthere appears to be at least some negateeteff
on life expectancy rates (perhaps due to accgsbsphealth care, and other goods and servides).
each additional 100 kilometers a neighboring coisifyom the center of the nearest metropolita@a,are
life expectancy decreases by 0.29 years for both (@& Cl: -0.49, -0.10) and women (95% CI: -0-45,
0.12).

Community social capital also has a large impadife expectancy. A one-unit increase in the
social capital index is associated with increasdia expectancy of 0.13 and 0.11 years for mé&q<l:
0.03, 0.23) and women (95% CI: 0.03, 0.20), respelgt However, it is social capital within thersa
county that appears to increase average life eapeiets for women, while average life expectanaes f
men are higher when there is more social capitaliimounding counties. This suggests that, at the
county-level, greater opportunities for social ratgion and participation in community decision$igt

comprise our measure of social capital) are assatigith higher life expectancies. However, the
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availability of social interactions is partly thesult of efforts of leaders or preferences of comityu
members. Thus, the mechanism underlying thisioglship is unclear.

Focusing on the community-level variables reldtedealth and nutrition, increased access to fast
foods is associated with a decrease in life expegtaf 0.01 years for both men and women (95% CI. -
0.02, 0.00). A one percent increase in fast f@stlaurants in their county of residence has atdirec
negative influence of 0.004 years on male life etgqrecy (95% CI: -0.008, -0.004) and of 0.006 years
female life expectancy (95% CI. -0.007, -0.001xhvéin additional negative impact of 0.008 year$495
Cl: -0.015, -0.001) on life expectancy for men frantess in surrounding counties. However, thisdoe
not mean that more fast food restaurants themsedgege life expectancy or that policymakers need
only to limit fast food establishments in ordeiiriorease life expectancy. Rather, it is more likbhat
the density of fast food restaurants is a reflectibthe preferences, patterns, and values of caritynu
residents, which in turn leads to lower life exp@cies.

There is a positive relationship between the tyafi primary care and life expectancy, with a
one-point increase in the index (which ranges ftotm 100) associated with a 0.03 year increaskean t
county-level life expectancy for women (95% CI:2).0.04) and a 0.04 year increase for men (95% ClI:
0.02, 0.05). Better primary care in surroundingrit@s is also positively associated with life
expectancies for rural women. This is not unexgubchs access to primary care is associated with
preventative care which may lead to people livimagler.

Turning to community economic factors, specifig@inployment opportunities, our findings
suggest that a greater reliance on mining, quagrynd oil and gas extraction has a negative impact
life expectancy, as a one percent increase indti®iss employment share decreases average life
expectancy by 0.06 years for women (95% CI: -0:084) and 0.04 years for men (95% CI. -0.06, -0.01
This negative association, which is particularlpsy in neighboring counties and in rural areas, is
possibly due to a greater availability of jobs waitkshallenging and risky work environment or the

cyclical nature of these industries. It may alealbe to self-selection—people who choose to work i
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these industries may inherently engage in riskidralviors (Hersch and Pickton, 1995) which in tuaym
affect overall life expectancy rates.

Conversely, rural areas with a greater reliancemanufacturing have higher life expectancies,
while life expectancy for men in urban areas isatiegly associated with relatively more manufactgri
jobs. Additionally, a one percent increase inghare of jobs in transportation is associated with04
year increase in the average county-level life etgrecy for women (95% CI: 0.00, 0.08) and a 0.0& ye
increase for men (95% CI: 0.00, 0.09). This insecia female life expectancy, which is not found in
rural locations, further emphasizes how the intégwas among factors may be influencing life expecya
differently in urban and rural locations.

We now shift our focus to our control variableieh describe community residents. Starting
with personal economic variables, we see that asge in the labor force participation rate are @atenl
with decreases in average life expectancy for bwth and women. This makes sense as certain tfpes o
work can induce stress and negatively affect héalthe population, thus leading to overall lonerdls
of life expectancy. Higher median household incenom the other hand, are associated with incréases
life expectancy, particularly among men. Residanthese locations may experience lower levels of
financial stress or have work that provides a sefgairpose, which would overcome the stress of
working. After controlling for these other factpiscreases in the poverty rate only has a negative
association with life expectancy for women. Simhjlaincome inequality, as measured by the Gini
coefficient (where a higher Gini indicates moreguality), only has a small, positive associatiothwi
female life expectancy. This could indicate thawgrty rates and relative income inequality acepsce
have not changed much since 1980.

Places with a greater proportion of immigrantsenhigher life expectancies. This may be due to
a combination of restrictive immigration laws, wihimean successful immigrants are more likely to be
healthy, and settlement in ethnic enclaves, in lvttiey may retain their healthy behaviors (Singth an
Hiatt, 2006) or where they may have a higher degfe®cial cohesion. Since most immigrants lodate

urban areas, it is not surprising that the relatigmin stronger in urban areas.
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Our health and behavior control variables are galyeconsistent with the previous research.
Places where the population engages in less leisnesphysical activity have lower life expectarsie
especially urban locations. This makes sensevatel®els of physical activity are associated with
additional health risk factors, and a populaticat #ngages in less physical activity would then be
expected to have shorter life expectancies. Howevdeast part of the reason people in a locatiag
or may not engage in physical activity is due ® dality of the built and natural environment, who
availability may be influenced by policy.

Higher rates of smoking and obesity are also assatwith shortened life expectancy, but
obesity rates appear to be more of a factor ireamsing life expectancy for women in rural areasil&V
our models include the portion of the populatiothviypertension and diabetes, overall, neitheofast
statistically significant.

Somewhat surprisingly, there is a positive assiocidoetween the rates of consumption of
alcohol and county-level life expectancy. Howevhkis may be because a moderate level of alcohol
consumption can improve health, so a populationdhinks moderately may be healthier. For example,
Ronksley et al. (2011) find better cardiovascukalth and mortality outcomes for individuals who
consume up to one alcoholic beverage a day thathdse to abstain or drink excessively, although th
negative effects of excessive drinking far outweiybse of abstaining. Further, older adults (@si&0
years old) who drink moderately have a lower haprdepressive episodes than those who occasionally
drink, excessively drink, or abstain from drinkifi¢gyes et al., 2019). However, the alcohol contént
the beverage (Rehm and Hasan, 2020) and sex ofdivedual (Ronksley et al., 2011; Keyes et al.12D
can affect the magnitude of the impact of alcohohealth.

Interestingly, a higher proportion of residentshout health insurance is associated with higher
life expectancy. We hypothesize that this is beeanost uninsured individuals are young adults &etw
the ages of 18 and 40; this age group had an weidsate of 26.8 percent in 2009 (versus 15.2 perce
for adults from age 40 to 64). However, when wli e sample between urban and rural areas, it

appears this result is driven by rural areas.
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Finally, consistent with the results based oncitramunity-level social capital, there is evidence
that social interactions within families are imgort to well-being, as a higher portion of singlegpd
families is associated with a lower life expectaagyong men.

Overall, our results suggest that while the charétics of the population do affect county-level
life expectancies, there are important communigldactors that also need to be considered, altig
the spatial relationships between these factorsrder to address the growing disparities in life

expectancy.

5. Conclusion

The increasing variation in life expectancy acrgsace, combined with the relative decline of ovdifal
expectancy in the US, has spurred a number of tataties. As a result, the link between life
expectancy and personal characteristics (age, Bdnchealth status, etc.) has been well-estahlishe
However, as Frederick et al. (2019) detail, if pghhakers are to address lower levels of life exqrent
in certain regions, it is also important to undamsk how community-level characteristics are assedia
with life expectancy.

Our study fills this gap in several important waysrst, we delineate and account for the clear
spatial relationships among counties using spatialysis and regression techniques. Second, Wwedanc
a variety of community-level factors in our anasysn addition to data on the demographics and othe
individual characteristics of the population. Wsoaaccount for path dependency and historic factor
related to life expectancy by including a deepdalife expectancy in a county using 1980 datar Ou
results allow us to see what factors have lededrtbreasing variation in life expectancy acrossep

We find that community-level factors are importaméxplaining the changes in life expectancy
(both positive and negative) since 1980. Placashave a growing population, better quality priynar
care, and greater social cohesion have higherdefdife expectancy. Those with more fast food
restaurants, greater population density, and aerpeoportion of jobs in mining, quarrying, oildagas

have lower levels of life expectancy. Most of gnémctors appear to be important only locally, there
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is evidence of spatial spillovers from nearby ptacelowever, the previously studied demographic and
health factors cannot be omitted from the analgsighey are critical to understanding the vanaiin
life expectancy.

Policymakers should consider how they can helpdhmaces with a disparity in life expectancy.
That is not to say that it will be easy to use @olevers, but there may be some role for poliEgr
example, policymakers could help create a builirenment that encourages social interactions and
physical activity—perhaps through new public traorsqtion, public parks, or other infrastructurehefe
is also a lot still unknown. Why is life expectgriower in large, densely populated urban areas® A
jobs in mining leading to lower life expectanciesgsoit something about the area in which mininigsjo
are located? Future research could try to tatlded questions in order to help identify other ways
raise life expectancies and shrink the variatiolifénexpectancies across the US.

At the same time, the population for which lifgpegtancy is calculated in a county has changed
since 1980, through net migration and net birthsdaaths. Places that have gained population have
enjoyed increases in life expectancy, perhapsasere selectivity characteristics of those who exov
(in general, they may have had more resources egl lealthier). Future research may want to censid
using data that would allow for tracking individsi@ver their lifespans in order to control for th@sting.

We recognize that one of the limitations of owrdstis that we do not have individual-level data
but instead use county-level rates of individualrelsteristics, which requires careful interpretato
avoid ecological fallacies as noted above. Anotteakness arises from the long time lags involvedl a
data limitations that forced us to use explanat@anjables primarily from 2009. At that same tira&key
advantage of our approach using county-level dapadxy individual characteristics is that we caavd
more robust conclusions for the entire nation, wadare able to estimate direct and indirect spdlfov
effects of the different variables over space.sMwuld not be possible with individual data alone.
While we find important mechanisms that are drivilng variation of life expectancy over space, ve® al
recognize that it may be difficult to change sorhthese factors. Future studies may want to cemsid

what types of policies could help improve outcorfmeshose places where life expectancy is the lowes
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Females Males

Figure 1. Life Expectancy in the US, 2014. This map displays county-level life expectancpigh for men and women in 2014. The values,
which range from 62.759 years to 88.511 yearsdiaided into 11 categories (62.75-69.88, 69.89-27,272.23—-73.88, 73.89-75.26, 75.27-76.52,
76.53-77.68, 77.69-78.81, 78.82—79.95, 79.96-881.90-82.69, 82.70-88.51) determined by natuesdhs in the data. The color gradation
ranges from cream for low values to dark blue fghivalues.
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Females Males

Figure 2. Hot and Cold Spotsfor Life Expectancy in the US, 2014. This map displays hot and cold spots, clustesiroilar values, for county-
level life expectancy at birth for men and womeR2@14. Red values indicate a statistically sigaificcluster of high life expectancy levels (90%
level for light red, 95% for medium red, and 99%dark red), white values indicate counties thatraot part of a statistically significant cluster,
and blue values indicate a statistically signifioalnster of low life expectancy levels (90% faght blue, 95% for medium blue, and 99% for dark
blue).



Table 1. Descriptive Statistics

Females Males

Mean Sd. Dev. Min. Max. Mean Sd. Dev. Min. Max.
Life Expectancyt, 198( 77.81: 1.527 66.84: 82.60¢ 70.00¢ 2.06¢ 56.60: 76.81¢
Life Expectancy T, 2014 80.205 2.092 70.952 88.511 75.351 2.688 62.759 85.459
Population Change, 1980 to 2009, % 26.540 59.307 5.358 1,018.698 26.540 59.307 -55.358 1,018.698
Population Density, per sg. km 95.993 668.914 0.0£4,985.40 95.993 668.914 0.044 26,985.40
Total Net Migration, 1990 to 2009, % 8.20¢ 26.057 -68.46¢ 282.95: 8.20¢ 26.05° -68.46¢ 282.95:
Fast Food Restaurants, % 34.951 14.935 0.000 10.00 34.951 14.935 0.000 100.000
Limited Access to Healthy Food, % 8.408 8.091 0.000 72.300 8.408 8.091 0.000 72.300
Social Capital Index 0.002 1.338 -3.925 17.441 .00 1.338 -3.925 17.441
Primary Care Quality Index 71.994 6.611 27.700 893.8 71.994 6.611 27.700 95.833
Physicians, per 1,000 residents 1.195 1.480 0.000 0.663 1.195 1.480 0.000 30.663
Jobs in Ag, Forestry, Fishing, Hunting, % 4,967 638.2 0.000 71.170 4,967 7.263 0.000 71.170
Jobs in Mining, Quarrying, Oil, Gas, 1.411 4.16¢ 0.00(¢ 86.91( 1.411 4.16¢ 0.00(¢ 86.91(
Jobs in Utilities, % 0.695 1.536 0.000 41.040 0.695 1.536 0.000 41.040
Jobs in Construction, % 6.518 3.228 0.400 66.460 518&. 3.228 0.400 66.460
Jobs in Manufacturing, % 10.403 8.436 0.000 64.040 10.403 8.436 0.000 64.040
Jobs in Transportation, % 2.580 2.100 0.000 32.590 2.580 2.100 0.000 32.590
Metropolitan County 0.371 0.483 0.000 1.000 0.371  .488 0.000 1.000
Distance to Center of Nearest MSA, km 70.135 54.019 0.003 411.121 70.135 54.019 0.003 411.121
Labor Force Participation Rate, % 62.032 8.618 29.1 100.000 62.032 8.618 29.132 100.000
Gini Income Inequality Index 0.434 0.036 0.200 67 0.434 0.036 0.200 0.671
Poverty Rate, % 16.365 6.442 3.100 62.000 16.365 4426. 3.100 62.000
Median Household Income, $1000 42.730 10.972 18.86014.200 42.730 10.972 18.860 114.200
High School Degree Only T, % 65.313 7.030 23.166 .5BB 63.631 7.713 16.514 90.244
Bachelor’'s Degree or Above T, % 19.530 8.204 0.000 69.356 18.792 9.309 0.000 78.698
Non-Hispanic White Population T, % 80.313 19.625 559. 99.565 79.368 19.396 2.551 100.000
Single Parent Family with Children T, % 25.120 g.14  0.000 68.700 10.488 4.643 0.000 51.600
Immigrants 1, % 4.166 5.267 0.000 52.600 4,497 5.62 0.000 55.700
No Health Insurance T, % 18.199 5.642 3.000 43.00018.199 5.642 3.000 43.000
Obesity T, % 38.109 5.473 17.180 59.320 35.965 53.46 17.810 45.570
No Leisure Physical Activity T, % 28.564 5.900 ms 49.880 25.447 4,773 9.870 44.350
Smokers T, % 22.774 4.353 5.870 37.440 26.693 4.269 9.600 40.180
Hypertension T, % 40.709 3.722 28.520 57.880 38.200 3.636 26.530 54.430
Diabetes 1, % 12.685 2.794 6.580 28.280 15.342 52.04 9.390 25.170
Any Alcohol t, % 41.603 12.953 8.300 76.400 57.829 11.691 13.000 83.400

Note: Some variables are available by sex (1), whilemtlare only for the entire population.



Table 2. Spatial Durbin Error Regression Results

Females Males
Direct Effects Indirect Effects Total Effects Direct Effects Indirect Effects Total Effects
Intercept 43.868 *** 30.278 ***
Life Expectancy, 1980 0.482 ** 0.622 **
Community Variables
Population Change, 1980 to 2009, % 0.005 *** 02.0 0.007 *** 0.005  *** 0.004 * 0.009 ***
Population Density, per sg. km -0.163  *** 0.064 -0.099 ** -0.247 -0.027 -0.275 *x*
Total Net Migration, 1990 to 2009, % -0.008 ***  -0.005 -0.013  *** -0.004 ** -0.008  ** -0.012  *x*
Fast Food Restaurants, % -0.006  *** -0.005 1Q.0 *** -0.004  *** -0.008 ** -0.012  ***
Limited Access to Healthy Food, % 0.006 *** 080 0.014 ** -0.001 -0.005 -0.006
Social Capital Index 0.077 *** 0.036 0.113 *** 0.037 * 0.092 ** 0.129 **
Primary Care Quality Index 0.022 ¥ 0.005 0702 *** 0.027 ¥ 0.009 0.036 ***
Physicians, per 1,000 residents -0.009 0.029 .02 -0.005 0.061 0.056
Jobs in Ag, Forestry, Fishing, Hunting, % 0.008 -0.011  ** -0.005 0.004 0.002 0.006
Jobs in Mining, Quarrying, Oil, Gas, % -0.013 *** -0.043  *** -0.056  *** -0.008 -0.028  *** -0.036 **
Jobs in Utilities, % 0.005 0.016 0.021 0.009 0.017 0.026
Jobs in Construction, % 0.016 *** 0.004 0.020 0.010 0.001 0.011
Jobs in Manufacturing, % 0.001 -0.009 * -0.008 0.001 0.001 0.002
Jobs in Transportation, % 0.021  *** 0.022 0.048 0.013 0.035 * 0.047 **
Metropolitan County 0.010 -0.168 * -0.158 o4 -0.146 -0.106
Distance to Nearest MSA, 100 km 0.009 -0.296* ** -0.287 *** -0.0001 -0.294 ** -0.294  *xx
Personal Variables
Labor Force Participation Rate, % -0.010  x** -0.023  ***
Gini Income Inequality Index 0.972 bl 0.640
Poverty Rate, % -0.018 *** -0.009
Median Household Income, $1000 0.011 »** B0 *r*
High School Degree Only, % -0.015  *** -0.01%
Bachelor’s Degree or Above, % -0.006 0.009
Non-Hispanic White Population, % -0.002 (00)]
Single Parent Family with Children, % -0.003 -0.008 **
Immigrants, % 0.034 *** 0.036 ***
No Health Insurance, % 0.041 **= 0.065 ***
Obesity, % -0.030  *** -0.030 ***
No Leisure Physical Activity, % -0.035  *** 0:025 **
Smokers, % -0.098  *** -0.067  ***
Hypertension, % 0.012 0.005
Diabetes, % 0.0002 -0.028
Any Alcohol, % 0.034 ¥ 0.032 ¥
State Effects Y Y
A 0.424 *** 0.024 0.417 *** 0.024
N 3085 3085
Log-likelihood -3,343.58 -3,880.13

Statistical Significance: "' 10%, "**' 5%, "***' %



Table 3. Metropolitan and Nonmetropolitan Spatial Cross-Regressive Regression Results

METROPOLITAN COUNTIES

NONMETROPOLITAN COUNTIES

Females Males Females Males
Direct Eff Indirect Eff Direct Eff Indirect Eff Direct Eff Indirect Eff Direct Eff Indirect Eff
Intercept 53.649 *** 44,185 *** 40.229 *x* 2862 r*
Life Expectancy, 1980 0.369 *** 0.445 *** 0.520*** 0.663 ***
Community Variables
Population Change, 1980 to 2009, % 0.003 =*=*  (00.0 0.002 0.002 0.005 ** 0.0003 0.010 *=*  0.004 *
Population Density, per sq. km -0.166  *** 0.080 -0.259  *** 0.032 -0.186 ***  -0.020 -0.380 *** -108
Total Net Migration, 1990 to 2009, % -0.004 * .009 **  0.0004 -0.007 -0.008 **  0.002 -0.008 ** -0.008
Fast Food Restaurants, % -0.014 **  -0.001 10.0 ** -0.0003 -0.003 * -0.006 * -0.0002 -0.011 ***
Limited Access to Healthy Food, % -0.002 0.016 -0.003 -0.004 0.007 *** 0.002 -0.001 -0.012
Social Capital Index 0.058 * -0.058 0.065 AB0 0.056 * -0.003 -0.010 0.098
Primary Care Quality Index 0.023  ** 0.006 033 *** 0.012 0.021 **  0.014 ** 0.023 *=*  0.010
Physicians, per 1,000 residents -0.001 0.046 0.032 * 0.031 -0.023 -0.011 0.047 0.048
Jobs in Ag, Forestry, Fishing, Hunting, % 0.023* 0.002 0.008 0.013 0.004 -0.015 ** 0.002 002
Jobs in Mining, Quarrying, Oil, Gas, % 0.014 0B * 0.004 -0.021 -0.012 * -0.046 ***  -0.007 0.044 *x*
Jobs in Utilities, % -0.009 0.038 -0.015 @06 * 0.011 0.006 0.010 -0.018
Jobs in Construction, % 0.021 0.036 * 0.009 01e. 0.016 ** -0.030 * 0.010 -0.001
Jobs in Manufacturing, % -0.006 -0.004 -0.01t 0.003 0.007 ** -0.007 0.008 ** 0.005
Jobs in Transportation, % 0.024 ** 0.010 0.005 0.023 0.016 0.003 0.011 0.018
Metropolitan County -0.384 ** -0.573 *x* 0-037 0.046
Distance to Nearest MSA, 100 km -0.161 -0.475 * -0.042 -0.795 **=* 0.304 ** -0.567 *** 0.172 -03p  **
Personal Variables
Labor Force Participation Rate, % -0.017  ** 0.021 *** -0.009 ¥ -0.026  ***
Gini Income Inequality Index 0.901 -1.478 0.580 0.362
Poverty Rate, % -0.027  ** -0.013 -0.021  * -0.009
Median Household Income, $1000 0.006 0.030* ** 0.006 0.057 ¥+
High School Degree Only, % 0.004 -0.005 016 ** -0.011
Bachelor’s Degree or Above, % -0.004 0.018 -0.001 0.002
Non-Hispanic White Population, % -0.002 -200 -0.001 -0.004
Single Parent Family with Children, % 0.0004 -0.031 ** -0.007 * -0.007
Immigrants, % 0.069 *** 0.080 *** 0.010 @1
No Health Insurance, % 0.021 0.026 0.05% * 0.069 ***
Obesity, % -0.015 -0.013 -0.034  *** -2
No Leisure Physical Activity, % -0.053  *** (1710 B -0.022 ** -0.023 *
Smokers, % -0.102  *** -0.065  *** -0.116  *** -0.090  ***
Hypertension, % -0.029 -0.034 0.004 30.0*
Diabetes, % 0.014 0.015 0.060 -0.018
Any Alcohol, % 0.037  *** 0.036 *** 0.040 *** 0.035 ***
State Effects Y Y Y Y
N 3085 3085 3085 3085
R-squared  0.877 0.902 0.871 0.886

Statistical Significance: *' 10%, "**' 5%, "***' %
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