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ABSTRACT

Though 20% of the US pofation resides in rurareas,ittle research has been done to
systematicallyunderstandural environmental and health dispariti€mulative impact
models investigate population characteristics and environmental stresspesicgurban and
rural areasusing percentile rankingystemsHowever, model metrics are derived from urban
studiesthus,indicating higher cumulative impact in urban areas may be bi&mupared to urban
areasrural areas in lllinois have lower peapita hcome, higher poverty rates, and equivalent
unemployment, andducational attainmenthetwelve southernmostural counties in lllinois
rank last(102 total)for health factors andealth outcomes There is reason to suspect that
currentmodels do not accurately reflect rural exposures. Our stayinesural
environmental and health disparities in lllinois based on current indices whichrsfabareas
aremisrepresentedith this approach antthatthe development of separateteria will better

reflect disparate conditions in rural areas.



Rural Environmental and Health Disparity Measures: Arerural areasinaccurately
portrayed and under represented by current indices?

BACKGROUND

Environmental and Cumulative Exposure Methods in Health Disparities Healthdisparities
existamongracial ethnic,geographic, and socioeconomic grouwph inequalitiesspanninga
wide rangeof illness,individual behavioratisk factors,environmental exposurescial
determinantsof healthandaccesd¢o medicalcare. Environmental disparitiestudies look to see
if everyoneyregardles®f racecolor, nationalorigin orincome,experienceshe samedegreeof
protectionfrom environmentalandhealthhazardsvith equalaccesgo the decisionmaking
procesgo provide ahealthyenvironmentto live, work andplay (USEPA, 2016)Recently,
environmental and health disparigsearchis movingbeyond thechemicalby-chemical or
facility-by-facility analysigoward acumulative exposure approadhat canaccountfor
exposureealities of diversepopulations incorporating conceptssafcial vulnerability into
assessmentsf community susceptibilityto environmental pollutantdorello-Frosch, Pastor
Jr, Porras, & Sadd, 20R2t is knownthatdisparitiesin exposureso environmentahazards
areimportantin understanding theomplexand persistenpatternsof negativehealthstatus,
yet,theseexposuresre oftentimes poorly understoodMorello-Frosch et al., 2002
Cumulative frameworknethodology incorporates both environmental and sociodemographic
variablesto identify geographic areabat haveincreasedenvironmentaéxposuresandsocial
vulnerability. This may includenultiple pollution sources and socioecononstatusin relation
to healthoutcomessuchascancer(Osiecki, Kim, Chukwudozie, & Calhoun, 2013).

The SVI and EJSCREEN TheCenterdor DiseaseControl andPreventio{CDC) Agency for
Toxic SubstanceandDiseaseRegistry(ATSDR) has ceatedthe SocialVulnerability Index (SVI)
Mapping DashboardisingCensusBureaudatato determineSVI for eachcensugract(CDC,
2014). SVlincludes fourteersocialfactorswhich aregroupedinto four themes:
socioeconomistatushousehold compositiomace/ethnicity/languagend
housing/transportatiotachcensudract is rankedwithin eachtheme,aswell asanoverall
scorefor the entire United States. In additiothe United States Environmentd®rotection
Agency (EPA) hasdevelopedhe EnvironmentalusticeScreeningandMappingTool
(EJSCREEN)hich usespercentilerankingsto createa supplementary demographic index
basedn American Community Survey(ACS) data at the block level which inclajiesc
vulnerability indicators, b) thpercentileranking of over 158ocioeconomiwariables, ana)
twelve environmentalindicators(suchasNationalScaleAir Toxic Assessmentlata,proximity

to national priorities list sitesmajor direct water dischargerandleadpaintindicator
(USEPA, 201% Such measures may not be adequate for whtake assessments, aed
to highly concentrated disadvantage census tracts in urban areas, the EPA and CDC
percentile ranking systems, by desigm, believewill systematically categorize most
rural census tracts in the lower percestile

Are Urban-Derived and -Validated Measures Accuratein Rural Areas? Theindicatorsusedn
thesemodelsare commonlyderivedfrom pastenvironmenrdl and health disparity researittat
hasits rootsin major cities These are theexpanded te@xamine arentire statelooking at both



rural and urban areawith an underlying assumption that sumbasures anealid in less

population dense areas. Thus, analyses using percentile ragkbeghdy ageographianit
suchasa county orcensudractperhaps unsurprisingly shosignificanty increasedevelsof
burdenandvulnerability in the highly populatedreas whilerural communitiesappear to

face less risk But, given that urbarderived measures have not been validated in less
populated areas, does this mean that rural are@sdeedless affected? Little research
has been done to understand what defines vulnerability or environmental exposures in
rural areasvhich maypossessinique sociodemographic characteristics and
environmental hazardsrelated to urban areas.

Rural-Urban Disparitiesin Illinois Health disparities in lllinois are wetlocumented

especially in the city of Chicago and the surroundi@jropolitan areéOrsi, MargellosAnast,

& Whitman, 2010).However,racial disparities do not tell the entire tale of inequality. In fact,
thedisparities faced by rural lllinois residents amnparable in both scale and degree to urban
racial disparitiesT able 1, for examplecompares key socioeconomic factors in lllinois that are
common social vulnerability indicators for both rural and urdr@agCDC, 2014) Rural areas

in lllinois have seen lower per-capita income, higher poverty rates, and equivalent
unemployment andducational attainmeirt comparison to lllinois urban areas.

Table 1. Socioeconomic factors by Rural, Urban and State

lllinois- Rural Urban | Total

Population(millions) 15 11.4 12.9
Percapitaincome(2014dollars) 37,236 49,012 47,643
Percapitaincomepercentchange -3.1% 1.3% 0.9%
Percenipoverty* 14.7% 14.4% 14%
Percenwithout high schooldiploma 12.3% 12.4% 12.4%
Percenunemploymentrate 7.1% 7.0% 7.1%

* Data from the 20102014 American Community Survey

Not only might rural arease different than urban, there is frequently variation amongst
otherwise seemingilgimilar rural areas. A study comparing northern, central and
southerrrural areas in lllinois found thabuthern lllinois counties experienced greater
socioeconomic deprivatn andhad higher rates of obesigmokingand lung cancer
compared taheother rural regions (all also in excess of urban a@adind, 20158 The
sixteen southernmost counties of lllinois are pathef Mississippi River Delta Region, a multi
state region along the lower halftbie Mississippi river, which is among the most
socioeconomically disadvantaged areas in the United SGéesmuso, Jovaag, Catlin, Rodock,

& Park, 2016) These counties hap®orer health status compared to hon-Delta counties due to
worsening health factoendhealth outcomes (Gennuso et al., 2016).

The County Health Rankings for 2016 present the rankings for the 102 counties is. lllinoi
Figure 1 and Figure 2 show heal#ictors (health behaviors, clinical care, social & economic
factors, and physical environment) and health outcomes (length and quality foirltfed entire
state The twelve counties that rank last in lllinois are located in southern Illimasmparison
to Cook County that includes the City of Chicago which is rankéy 62



Figure 1. Overall Rankings in Health Factors; 2016
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Figure 2. Overall
Rankings in Health
Outcomes; 2016
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Since the beginning of FY16, lllinois has experienaed
fiscal crisiscausingthe inability of state government to

Figure 3. lllinois County HealtBepartments
with reduced health capacity 2013016

pass a annual budget. Stop gaps have provided
emergency funding to ensure essential services do nat
shut down; however, county health departments have
receivedallocatiors of thisrevenue.Figure 3 shows the
counties that have reduced health services due to the
budget impasse including numerous counties in south
lllinois (reference)
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RATIONALE

Rural environmental justice studies have long bee
present, but generally only in the background, and
are forgotten aa social, ecological, cultural,
economicand plitical category that encompasses
environmental struggldébat are experienced on a
daily basis(Pellow, 201¢. Several rural
environmental and health disparit&sidiesresult
from a particular incident of injustice on the affecte
community(Pellow, 2016§; however standardized

-~

Health Departments

approaches for rural areas are relegated to urban

based indices. There are few studies that look at a point ssuwitenmental hazards




such as thelevated risk of multiple cancers in rutdihois areas such as lung and
colorectal associated with exposures to coal miniggatial clusteringwasobserved
between coal production, incidence and mortality réiteseller et al., 201p

Cumulative impact models, have been utilized in statke studiegFaber & Krieg,
2002 (Gilbert & Chakraborty, 2001 but contain indicators associated with urban
exposures such as air pollution, toxic release inventory sites and brownReldsd.
communities face different threats associated with environmental injustice such as
extragivism, mining, pesticide drifground water contamination, nuclear power,
hydroelectric dams, political aretonomic marginalizatio(Pellow, 201¢. Furthermore,
the potential negative health outcomes associated with these exposures and effects have
not been investigated.

METHODS
The specific objectives of the study are:

Objectivel. To evaluate percentile ranking maps produced by the CDC SVI and the EPA
EJSCREEN tools to create a baseline of each model comparing urban and rural iateasliwh
be defined with RUCA codes. The models will be run for the state of lllinois which use 2010
census data, 2010 — 20ALS for sociodemographic variables and the latest available data
(2011 — 2015) for environmental indicators.

Objective2. Toassess lllinois rural areasing the CDC SVI and EPA EJSCREEN raw data to
reformulate the data from percentile rankings to rates for each index’s gariatlilevelop maps
that represent perceoatitcomes for sociodemographic indicators and concentrations or counts
for environmental indicators. Rank these variables by county and compare thesdodbalt
county health outcomes and factors from 2011.

Objective 3 To canduct timespace analysis on health outcornaghe lllinois Delta Region to
analyze significant spatial changes of hedtfiors and outcomes from 2011 - 20IZompare
outcomes to results produced in objective 2 to see if the timeliness of CDC SVI and EPA
EJSCREEN data and if it is reflective of current conditions.

Objective 4 To identify potential sociodemographic and environmental indicators by reviewing
current rural health and environmental disparity literature that look at poputatoacteristics

and environmental stressors currently not included iI€D€ SVI and the EPA EJSCREEN.
Collectdata forthe lllinois Delta region tdest a model integrating new variables and those
identified in objective 2.
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