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Proximity to coal mining activity
and cancer risk in Illinois: A
geospatial approach

Funding

The research that we will describe has been
funded by the following grantor:

* The Caryl Towsley Moy, PhD), Endowed Fund for
Collaborative Research

Lung Cancer in Illinois

= Incidence rate ks higher than
the nation as a whole:

— oot G54 per 100,000

— United Statresc 637 per 100,000
= Mortality rate s slightty higher
than the nation as a whola:

— Inoic 4007 per 100,000

— United Statess 472 per 1000000
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Georgia Mueller, Luckey

(1) The fillowing personal financial relationships with commerndial intenests
relevant bo this preseniation existed during the past 12 months
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Objective

To determine the assoclation between coal
mining activity and cancer Incidence and
mortality.

— A distance-weighted exposure measure
— A coal production measure
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Causes of Lung Cancer
Active Smoking
Radon Exposure
Occupational
Exposure
Outdoor Air
Pollution
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Coal Mining in Illinois

Two-thirds of Hinais is
uriderlain with coal-bearing
strata

Tllinois. has the 3™ largest
coal reserve in the country
Nllimois is the 4 largest coal

Coal Production Measure

= Anmual ooal production data
ohiained from the Energy
Infoarmation Admindstration
(198T-2011)
— Apgregatod ab the county level
— Summeed over the years
— Omly 27 counties had recent

THining
= Created categorical variable

Cancer Incidence/mortality and mine feature by County
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Data
= County level datr

— County level cancer mcidence and mortahty mtes{1 987-2001 1) for
all cancrers, g, colorectal, prostate, and Breast anly]
— Coal production [1987-2011)
— Distance welghied cxposure
— Various covarlales: smoking, soclocconomic deprivalion, mor,
rurality
— Socineconomic deprivation (funanthakrisheom et al, 20000
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Distance-Weighted Exposure
Measure
= ARCCIS to create a single polygon for each of the 1,096
distinct mines in Hlinois
= Calculated the distance between the center of each
census tract and the center of the nearest mine

- Enables tract level populations to be considered at a
county level
— Modified formula developed by Hendryx et al.
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Statistical Analysis

= Descriptive Statistics

= Spatial Statistics

= Correlations

= Stepwise Linear Regression
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Cancer Incidence
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Conclusion

Cancer incidence and mortality are both posttively correlated

with the distance welghted exposure measure

Cancer Incidence

— Production exposure was assoclated with colorectal cancer

— Distance exposure was assoclated with lung cancer

Cancer Mortality:

— Production exposure was negatively assoclated with
prostate cancer

— Distance exposure was associated with all cancer and humng
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Results
Spatial Statistics
= Univariate Morams |
— County Jeved 2l cances incidonoe (= 0223, p-0002) and mortaley | - 022,

P LN
~ Comulaitvr coal production 026, poboet)

= Spaially clusiered

Correlations

= [hsiance exposure was associabed with production fr - 058,
P.0001), all cancer incidence (r - 027, P<iuo1jand mortality {r
038, P<0.0001)
Production exposurse was nol associated with all canoer incidence or

e
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Results
Cancer Maortality
e Ve .um;mm = Ar%x;m.r
Al 006 018 0291 00001 046
Hresast 00 062 0Bt oIz
Prostate 0282 002 023 0z 0z
Calarectal mial 00 0ode 08Y 02
Lung 0014 041 0308 DODM (4D

Limitations
Categorical coal production variable
County level analysis
Lack of distinction between mining features and types
Temporal relationship between exposure/covariates and
cancer incidence/mortality
Ecalogical design
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Future Research (Questions???
- Environmental exposure to coal mining may play a role
in increased cancer risk, but further research needs to Thank you for your attention.

be ed
i Contact Information:

Ceorgla Mueller-Luckey
emall: gmueller@siumed.adu
phone: 217-545-6943
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