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Overview

Assumption: you have some background knowledge about
unconventional natural gas development (UNGD)

1. Brief orientation on UNGD in the Marcellus shale

2. TheGeisingeHealth System and its Environmental
Health Institute

3. Environmental epidemiology using electronic health
records

4. Completed and ongoing research

a. Radon

b. Pregnancy outcomes

c. Asthma exacerbations

d. Nasal and sinus, headache, and fatigue symptoms
5. Additional efforts

6. Questions
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Figure 1. Evolution of the volume of natural gas production from
different unconventional shale plays in the U.S. Data from the U.S.
Energy Information Administration.*
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To DEC 2015: 9669 spudded wells in PA
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New drilling is declining;
has relevance to studies
that can be done now.

Prices
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Rapid Development far Ahead of Health
Studies

Medical News & Perspectives | May 23 2012 J AM A The Joumal of the
American Medical Association

Rigorous Evidence Slim for Determining Health
Risks From Natural Gas Fracking By Mike Mitka

Madelon Finkel ( Cor nel | ) : nWhat we ne

unconventional 11 11T ng 1 s

I Comment
The health implications of fracking THE LANCET

Sari Kovats'—l, Michael Depledge, Andy Haines, Lora E Fleming, Paul Wilkinson, Seth B Shonkoff, Noah Scovronick

NExXposure and epi defwhichlthergare a

currently very few i are needed along the entire supply chain of
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The Geisinger Environmental

Health Institute
A Founded in 2007

A Investigating a number of environmental issues
I Unconventional natural gas development (UNGD)

I Industrial food animal production, abandoned coal mine lands,
built environment, land use, social environment, food environment

A Investigating a number of health outcomes

I Pregnancy outcomes, asthma, type 2 diabetes, childhood obesity,
mental health, methicillin-resistant S. aureus (MRSA), chronic
rhinosinusitis, others

A All Geisinger UNGD research now under EH]

A All EHI research is submitted for publication to peer-
reviewed scientific journals
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Data collected by writing
Stored in hard copy chart
Not linked to any other
information about patient
Not easily accessible for
research

o o Do Do

Images from healthpicinsurance.blogspot.com,

cyberinquirer.com, and clipartsheep.com

A Data entered into digital collection
system

A Stored in electronic databases

A Linkable to many other data sources

A Accessible for research

A Two way communication can happen
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The Geisinger Clinic

A 40+ community practice clinics, 5+ hospitals

A 450,000+ primary care patients
I Representative of general population in region (40+ counties)
I Need not have Geisinger insurance to use health system
I Varied community types in region

A Electronic health record (EHR) since 2001

I 30% of primary care patients have Geisinger Health Plan for
Insurance i can get claims data

A EHR provides (these and more)
I Demographics, encounters (OPT, IPT, ED), dates
I Physician orders, laboratories, procedures, medications
I Vitals, ICD-9 codes, health insurance, problem list, clinical notes



Methods Common to All Studies

A Obtain patient data from EHR
A Geocode patients

A Consider how environment may contribute
to disease burden

A Use geographic information systems (GIS)
to create exposure metrics

A Link exposure and patient measures
A Biostatistical analysis i person, place, time



INDIVIDUAL EXPOSURES U N G D & H ealth
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ECONOMIC ENVIRONMENT

A

OTHER ISSUES

A
A

OMMUNITY IMPACTS

Water quality ¢ surface & ground water
Air quality ¢ air pollutants, odors

Soil issueg NORMSs, spills, new pathways
Physical hazardg noise, vibration, light
Psychosocial hazardscause stress*

Built environment¢ roads, green space,
aesthetics, ecosystems, traffic

Social environment;, social capital, socia
support, disenfranchisement, rapid soci
change, crime, civic engagement

Employment, land and home values,
economic growth

Adapted from
] ] o Adgate2014
Scaleg air pollutants are regional, fugitive

emissions global (greenhouse gas)
Cumulative impactg tens of thousands of
wells over decades

F a0KS RNBIR L FSSt¢
landowner in Marcellus regiorerry et al. 2013)




EXxposure Assessment

1. How do we rank people (or buildings)
along a gradient of exposure potential
In epidemiologic studies?

2. How do we do thisetrospectively

3. Should we try to capture all these
pathways at once? Or measure each

one separately?

13



Spudded Wells in Pennsylvania to December 20:
(N = 8800, with 6289 Iin productioBpurce: PA DEP]

Full build out: some
estimates > 50,000 wells



