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What are your goals for today?

% Review what we know
Published research from communities exposed to industrial
accidents
Published research from communities exposed to UOGD
SWPAEHP clinical data

SWPAEHP research

Community study
Delphi study

% Share what we know
Experiences

Resources

Questions
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Mental Health and
Exposure to Industrial Accident

x Releases of fossil fuel

In comparison studies of exposed and unexposed communit
multiple studies have demonstrated

anxiety-2.3:5.78,9

depression34:6.7.8

post-traumatic stress disorder (PT3Bj
iIncreased substance use

iIncreased violence

Insomnia

somatic complaints

Duration of symptoms ranges from immed|
later2>"8and up to six years later |
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Mental Health and Exposure
Unconventional Natural Gas Developm

% Qualitative Studies

Effectssimilar to those seen in victims of bullying and other
abusé?

Impact similar to communities that have experienced natural
and humancaused disastet

Sense of powerlessness over health of self and family

x Community Studies

Psychological symptoms reported by 79% in one
Pennsylvania study

Stress the most frequently reported symptom
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Mental Health and Exposure
Unconventional Oil & Gas Developm

x Community Studies
In one Pennsylvania study more than 1/3 of participants
reported mental health symptomg14
Symptoms included depression and severe anxiety
% reporting symptoms increased with proximity
More than %z of participants in a community study In

California reported mental health symptoms such as
depression and anxiety.
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Background:
The Marcellus Shale Reqgi

9"
-

research shows an estimated
500 trillion cubic feet of natwral
gas lies within the rodc

Devonian Black Shale
Succession: The Marcellus
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Background:
Drilling Activity
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Background:
A Changing Communit
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Background:
A Changing Communi

Source: http://www.marcellus-shale.us/Chappel-Unit.htm
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What We Learned from EHP
Health Intakes

% EHP nurse practitioner provides comprehensive
review of physical and mental health to residents
who express concern about potential health
Impacts of exposure

% Preliminary analysis of data from health intakes
demonstrates that community residents who live
within 1 km. of a well or compressor station repor

mental health concerns in two domains:
Stress and worry 28/88 (35%)
Irritability and mood 16/88 (19%)
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What We Learned from A
Descriptive Study of Mental Healtl

x EHP conducted a pilot study to describe the
mental health and function of residents living In
one county with high levels of unconventional

natural gas extraction
Convenience sample from clinic population
Cross sectional design
SF36 measured 8 dimensions of health
Determined proximity to unconventional gas development
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What We Learned from the
Descriptive Study: The Sampli
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What We Learned from the
Descriptive Study: Mental Health

22.8970.42 47.9 (10.7 22
17.2357.34 46.7 (11.4 27
16.8663.95  47.2 (11.2 24
14.3956.171  46.7 (11.9 29
10.8469.13  47.4 (12.2




escriptive Study: Sense of Contre

Social Mental Role
Vitality Function | Health | Emotional MCS
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What We Learned from the
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What We Learned from the
Experts

x EHP used the Delphi Technique to elicit expert
opinion about the health effects related to
unconventional oll and gas development

x Results of the Delphi related to skack distances
has been described elsewhere and is currently
undergoing peer review.

% Present today preliminary results related to
health effects.
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What is a Delphi?

x Method for reaching expert consensus on an
Issue when data are inconclusive

x Can be viewed as a series of rounds. In each
round, panelists respond anonymously to a set of
guestions/statements and receive information
about the responses of all other participants

% Panelists reassess their own responses on
subsequent rounds with a goal of reaching
consensus.

x Consensus set at 70% for this stu
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Who was on the panel?

x Selection criteria

Researchers whose work has been published in peer
reviewed journals and/or presented at national scientific
meetings

Scientists employed in regulatory agencies

Leaders in public policy and environmental advocacy who
have been published in the grey literature.

x 18 panelists with expertise in these areas:

Medicine/health care, air quality, water quality, toxicolo
environmental science, environmental health, publ
epidemiology, social science, policy, and risk
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What were our questions?

C Whathealth outcomes do you believe are
attributable to hydraulic fracturing and related
activities associated withatural gagroduction?

C What healthoutcomes do you believe are
attributable to hydraulic fracturing and related
activities associated withil production?
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Round One

Health Effects Health Effects
Assoclated with Gas Assoclated with Oll

128 unigue statements 53 unigue statements

17 categories 10 categories
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Stress:
Examples of Statements

Gt a8 0K2f23A0If aidNBaace
xALYONBI SR auNBa

@1 AGKSNJ f S@gSt a 2
xA{ ONB&RAI 0SR LINROG
xA5NAEEAYI | OQUADALD
xAXKSIfO0K 2dzi0O2YSa
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Psychological Wellbeing:
Examples of Statements

xqaSyuoalFt KSIfiKE
xOALNNROFOATf A& XE
xa! y3SNE

xa5SLINsaaArAz2y NBfFUSR 02 f
KSFEt UKET G5SLINbaarzysé
x@CSFNJ NBSfIFUSR 02 YA

xa! yEASGE NBfFGSR
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Round Two Emerging Consensu

Health Effects Health Effects
Assoclated with Gas Assoclated with Oll

128 unique statements 53 unique statements

17 categories 10 categories

20 statements 13 statements
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Round Three Consensus
Health Effects Health Effects
Assoclated with Gas Associated with Oil

128 unique statements 53 unique statements

17 categories 10 categories

26 statements 13 statements

15 statements { statements



Results:
Round Three Consensus UNC

% Panelists Agree These 14 Effects are Associated with U




Results
Round Three Consensus Oll Develop




