Supplemental Table 1A. Cardiopulmonary Effects in the Community
	Study
	Population
	Exposure
	Outcome
	Author’s Conclusion
	Funding/COI

	 [4]

	Residents of WV (BRFSS),
2005-2009
N=1,236,841
	County coal production (tons total, surface, and underground), 2005
	Respiratory disease hospitalization rates
	Surface coal production makes a small but significant contribution to respiratory disease hospitalization rates.
	ARIES (states that authors are independent researchers)/Authors report they have no COI

	Hendryx et al. 2007 [9]

	Health Care Utilization Project National In Patient Sample, regional (WV, KY, PA)
2001
N=93,952
	County coal production, 2001
	Hospitalization for ischemic heart disease, congestive heart failure, hypertension
COPD, asthma 
	Coal mining volume was associated with increased risk of hospitalization for hypertension and COPD.
	NR/NR

	Hendryx and Ahern 2008 [11]

	WV adults 
2000-2004
N=16,493
	Coal production (tons), 2001
	Angina or coronary heart disease, stroke, cardiovascular disease, arteriosclerosis, congestive heart failure, hypertension, all heart diseases, black lung, asthma, COPD, all lung diseases, cardiopulmonary diseases
	High coal production levels were associated with higher rates of cardiopulmonary disease, COPD, hypertension, and lung disease.
	NR/NR

	Hendryx and Zullig 2009 [12]

	National (BRFSS)
2006
N=235,783
	Coal mining (yes/no) and Appalachia (yes/no), 1996–2006
	Self-reported angina or coronary heart disease, stroke, heart attack, cardiovascular disease
	Residents of Appalachian coal mining areas reported higher rates of cardiovascular disease.
	NR/Authors report they have no COI

	Hendryx 2013 [18]

	Adult residents of 3 rural eastern counties in KY 
2012
N=952
	County of residence (MTR mining – Floyd /No coal mining – Elliott and Rowan), 2012
	Heart attack, stroke, angina or coronary heart disease, hypertension, cardiovascular symptoms, COPD, asthma (current/lifetime), respiratory symptoms
	The MTR mining community reported significantly poorer health conditions for: lifetime and current asthma, COPD, hypertension, and more cardiovascular symptoms.
	NR/NR

	 [20]

	Adult residents of 3 rural western counties in VA 
2013
N=682
	County of residence (MTR mining – Lee and Wise/No coal mining – Smyth), 2013
	COPD, respiratory symptoms
	Residents of MTR mining counties had an elevated prevalence of respiratory symptoms and COPD.
	NR/NR

	 [21]

	2 communities in WV and IN
2014
N=48
	Residence and active surface coal mine (>or ≤ 3 miles), 

Indoor and outdoor particle counts.
2014
	Cardiopulmonary conditions, high-sensitivity C-reactive Protein (HsCRP)
	Residents who lived near mining had higher HsCRP levels and reported more cardiopulmonary conditions. 

Particle counts were higher in mining locations, and were most disparate for outdoor counts of particles in a respirable range (0.5-5.0μm).

	NR/NR

	Talbott et al. 2015 [25]

	Residents of WV (WV Health Care Authority)
2005-2009
N= 1,236,841
	Coal production, 2005
	circulatory hospitalization rates 
	Coal production was not related to rate of hospitalization for circulatory disease, after adjustment.
	ARIES (states that authors are independent researchers)/Authors report they have no COI


ARIES - Appalachian Research Initiative for Environmental Science
BRFSS - Behavioral Risk Factor Surveillance System
COI - conflict of interest
COPD - chronic obstructive pulmonary disease
MTR - mountaintop removal
NR - not reported

Supplemental Table 1B. Cancer in the Community
	Study
	Population
	Exposure
	Outcome
	Author’s Conclusion
	Funding/COI

	Christian et al. 2011 [7]

	Residents of KY (US Census and BRFSS),
1995-2007
N=total NR
	County coal production (tons)
	Lung cancer (3 regional clusters identified)
	Coal-mining exposures could contribute to the high incidence of lung cancer in SE KY.
	Kentucky Lung Cancer Research Program/NR

	Hendryx et al. 2007 [9]

	Health Care Utilization Project National In Patient Sample, regional (WV, KY, PA)
2001
N=93,952
	County coal production, 2001
	Hospitalization for lung cancer 
	Coal mining volume was not associated with increased risk of hospitalization for lung cancer.
	NR/NR

	Hendryx and Ahern 2008 [11]

	WV adults 
2000-2004
N=16,493
	Coal production (tons), 2001
	Cancer
	High coal production levels were not associated with self-reported cancer.
	NR/NR

	Hendryx et al. 2012c [16]

	Adult residents of 3 rural southern counties in WV 
2011
N=769
	County of residence (MTR mining – Coal River/No coal mining – Pocahontas), 2011
	Self-reported cancer
	Self-reported cancer rates were higher in the MTR mining area.
	NR/NR

	Hendryx 2013 [18]

	Adult residents of 3 rural eastern counties in KY 
2012
N=952
	County of residence (MTR mining – Floyd /No coal mining – Elliott and Rowan), 2012
	cancer
	No differences were observed between MTR and non-mining communities for self-reported cancer, although differences in household cancer were reported
	NR/NR


ARIES - Appalachian Research Initiative for Environmental Science
BRFSS - Behavioral Risk Factor Surveillance System
COI - conflict of interest
MTR - mountaintop removal
NR - not reported
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Supplemental Table 1C. Reproductive Effects in the Community
	Study
	Population
	Exposure
	Outcome
	Author’s Conclusion
	Funding/COI

	Ahern, M et al. 2011 [1]

	WV Birthscore Dataset
2005-2007
N=42,770
	Residence county total coal production (high, moderate, no), 2005–2007
	Low birth weight
	Compared to no coal mining, living in high or moderate areas elevates the odds of a low-birth-weight infant.
	NR/NR

	 [2]

	National Center for Health Statistics natality data, regional (WV, VA, TN, KY)
1996-2003
N=1,889,071
	Residence county surface mining (none, non-MTR, MTR), 1996-2003 
	Congenital anomalies (any and 8 categories of defects)
	Rate ratios were higher in MTR mining areas compared to non-mining areas, an effect more pronounced in 2000-2003 period.
	NR/NR

	[24]

	WV birth certificates,
1990-2009
N=418,385
	MTR mining by hospital, 1990-2009
	Birth defects by hospital (also analyses 1996 to 2003 subset to compare to [2])
	MTR mining was not associated with increased risk of birth defects after accounting for hospital of birth.
	ARIES (states that authors are independent researchers)/Authors report they have no COI


ARIES - Appalachian Research Initiative for Environmental Science
COI - conflict of interest
MTR - mountaintop removal
NR - not reported



Supplemental Table 1D. Mortality in the Community
	Study
	Population
	Exposure
	Outcome
	Author’s Conclusion
	Funding/COI

	 [3]*

	Residents of Appalachia (CDC), regional
2000-2004
N=NR
	County coal production (yes/no), 2000-2004
	All-cause mortality
	Coal mining
is not an independent risk factor for increased mortality. 
	National Mining Association (states that funder had no role in work)/NR

	 [5]

	Regional (counties in WV, VA, TN, KY, NC)
1950-2009
N=NR
	County coal production (tons total, surface, and underground), 1950-2009
	All-cause, external cause and cancer mortality
	All forms of coal were associated with excess cancer mortality, while total and all external mortalities do not seem to be related.
	ARIES (states that authors are independent researchers)/Authors report they have no COI

	Esch and Hendryx 2011 [8]

	Residents (US Census), regional (WV, VA, TN, KY)
1999-2006
N=NR
	County coal production (none, non-MTR, and MTR) 1994-2006

	Chronic cardiovascular disease mortality rates
	MTR mining is associated with increased chronic cardiovascular disease mortality rates.
	NR/NR

	Hendryx et al. 2008 [10]

	National (CDC) 
2000-2004
N=NR
	Coal production (tons/area/per capita, high level/type of Appalachian coal-mining), 2000-2004
	Lung cancer mortality rate
	Lung cancer mortality was higher in areas with heavy Appalachian coal mining.
	Regional Research Institute, West Virginia University (states that funder had no role in work)/ Authors report they have no COI

	Hendryx and Ahern 2009 [13]

	National (CDC)
1979-2005
N=NR
	County coal mining (yes/no) and Appalachia (yes/no), 1996–2006
	Mortality rates
	Mortality rates were higher in Appalachian coal mining areas with the highest rates in areas with the highest levels of mining. 
	Regional Research Institute, West Virginia University/NR

	Hendryx 2009 [14]

	National (CDC)
2000-2004
N=287,786,522
	Coal production (Appalachian mining > 4 million tons, Appalachian mining ≤ 4 million tons, non-Appalachian mining, non-mining), 2000-2004
	Mortality rates (total/acute/chronic heart disease, total/acute/chronic respiratory disease, chronic kidney disease)
	In Appalachian counties with high coal mining, mortality rates were higher for chronic heart, respiratory and kidney disease, but not for acute disease. For non-Appalachian coal mining counties acute heart and respiratory mortality were higher.
	Regional Research Institute, West Virginia University/NR

	Hendryx et al. 2010 [15]

	Residents of WV (CDC)
1979-2004
N>1.8 million
	Coal mining (tonnage and GIS distance), 1979-2004
	Cancer mortality (total, breast, digestive system, genital, oral, respiratory, urinary, and all other)
	Total, respiratory and other cancer mortality rates were associated with the GIS-exposure measure more than the tonnage measure.
	NR/NR

	Hendryx 2013 [18]

	Adult residents of 3 rural eastern counties in KY 
2012
N=952
	County of residence (MTR mining – Floyd /No coal mining – Elliott and Rowan), 2012
	household member died (any cause in last year, cancer in last 5 years)

	MTR mining community residents were more likely to report that in the past 5 years a household member had died from cancer, but not died of any cause in the last year.
	NR/NR

	Hendryx and Holland 2016 [22]
	Residents (US Census), regional (KY, TN, VA, WV)
1968-2014

	County of residence (any MTR, Appalachia without MTR, non-Appalachia), before and after the 1990 Clean Air Act (CAA)
	Mortality rates (age-adjusted all-cause, respiratory cancer, and non-cancer respiratory disease)
	Mortality rates for all regions declined from 1968-2014, but the MTR region in the post-CAA years experienced an excess of deaths compared to non-MTR regions.
	NR/NR

	Hitt and Hendryx 2010 [23]

	Residents of WV (CDC and BRFSS),
1979-2005
N=NR
	County coal production and ecological integrity, 1979-2005

	Cancer mortality rates (total and 8 subtypes)
	Coal mining was associated with both increased cancer mortality rates and ecological disintegrity.
	Dept. Fisheries and Wildlife Sciences at Virginia Tech/NR

	Woolley et al. 2015a [27]

	Residents of 76 counties in WV, VA, TN, KY, and NC 
1960-2009
N=NR
	WV and VA coal producing counties, 1983-2009
	Mortality rates by time period (all-cause, external, respiratory, and nonmalignant respiratory disease)
	Mortality and poverty rates were elevated in coal-mining compared with non-coal-mining areas.
	ARIES (states that authors are independent researchers)/Authors report they have no COI


ARIES - Appalachian Research Initiative for Environmental Science
BRFSS - Behavioral Risk Factor Surveillance System
CAA – Clean Air Act, 1990
CDC – Centers for Disease Control and Prevention
COI - conflict of interest
GIS – geographic information system
MTR - mountaintop removal
NR - not reported
* Borak (2012)[3] stated that they undertook a re-analysis of 3 papers,[10, 13, 14] but the authors of those papers dispute this claim noting model errors and inconsistencies with their work.[30]

Supplemental Table 1E. General health status in the Community
	Study
	Population
	Exposure
	Outcome
	Author’s Conclusion
	Funding/COI

	Hendryx (2008b)[11]

	WV adults 
2000-2004
N=16,493
	Coal production (tons), 2001
	Self-reported health status (6-point scale)
	High coal production levels were associated with worse adjusted health status.
	NR/NR

	Hendryx (2013a)[18]

	Adult residents of 3 rural eastern counties in KY 
2012
N=952
	County of residence (MTR mining – Floyd /No coal mining – Elliott and Rowan), 2012
	Self-reported health status, serious household illness in the last year
	The MTR mining community reported significantly poorer health conditions for self-rated health status.
	NR/NR

	 [26]

	Residents of 10 counties in WV, TN, and NC 
(year NR)
N=415
	Self-reported number of coal mining facilities near residence 
	Self-reported health status (5-point Likert scale)
	Self-rated health does not seem to be associated with living near coal mining.
	ARIES (states that authors are independent researchers)/Authors report they have no COI

	Zullig and Hendryx 2010 [28]

	National survey of adults (BRFSS)
2006
N=349,287
	Coal mining (yes/no) and Appalachia (yes/no), 1996–2005
	Self-reported health (5-point scale, Healthy Days Index, days poor physical, days poor mental, and activity limitation)
	Residents of coal-mining counties reported fewer healthy days and poorer self-rated health; and disparities were greatest in Appalachian coal-mining areas.
	NR/NR

	 [29]

	Regional survey of adults (BRFSS) (WV, VA, TN, KY) 
2006
N=10,234
	Coal mining in Appalachia (MTR, other coal, and no mining)
	Self-reported health (5-point scale, Healthy Days Index, days poor physical, days poor mental, and activity limitation)
	Residents of MTR mining areas report the greatest reductions in health-related quality of life compared to counties with other forms of coal mining and no coal mining.
	NR/NR


ARIES - Appalachian Research Initiative for Environmental Science
BRFSS - Behavioral Risk Factor Surveillance System
COI - conflict of interest
MTR - mountaintop removal
NR - not reported


Supplemental Table 1F. Other Effects in the Community
	Study
	Population
	Exposure
	Outcome
	Author’s Conclusion
	Funding/COI

	 [6]
	WV Public School students
2004-2008
N=1,812
	Counties with and without coal production, 2004-2008
	Standardized school performance tests pass rates (4 subjects)
	Proficiency rates were lower in all subject areas for schools in coal-mining counties. 
	NR/Authors report they have no COI

	Hendryx et al. 2007 [9]

	Health Care Utilization Project National In Patient Sample, regional (WV, KY, PA)
2001
N=93,952
	County coal production, 2001
	Hospitalization for kidney disease, organic psychoses, musculoskeletal and connective tissue symptoms, diabetes
	Coal mining volume was not associated with increased risk of hospitalization for these conditions.
	NR/NR

	Hendryx and Ahern 2008 [11]

	WV adults 
2000-2004
N=16,493
	Coal production (tons), 2001
	Arthritis or osteoporosis, kidney disease, diabetes
	High coal production levels were associated higher rates of kidney disease.
	NR/NR

	Hendryx et al. 2012a [17]

	National (BRFSS)
2006
N=NR
	County coal mining (yes/no) and Appalachia (yes/no), 1994-2006
	Adult tooth loss (any/ordinal)
	Appalachian coal-mining county residents showed elevated odds for tooth loss, with the Appalachia main effect significant but not the coal mining main effect.
	NR/NR

	Hendryx 2013 [18]

	Adult residents of 3 rural eastern counties in KY 
2012
N=952
	County of residence (MTR mining – Floyd /No coal mining – Elliott and Rowan), 2012
	Symptoms (dermal; eye, ear, nose and throat; gastrointestinal; muscle, joint, and bone; neurological; 5+; and other)
	The mountaintop mining community reported more illness symptoms across multiple organ systems.
	NR/NR

	Hendryx and Innes-Wimsatt 2013 [19]

	National (BRFSS)
2006
N= 8,591
	Coal producing counties (MTR, other coal, no coal mining), 1994-2006
	Self-reported depression (mild, moderate, severe)
	Major depression was reported more in MTR mining areas than in non-mining areas.
	NR/Authors report they have no COI

	 [21]

	2 communities in WV and IN
2014
N=48
	Residence and active surface coal mine (>or ≤ 3 miles), 

Indoor and outdoor particle counts.
2014
	Number of symptoms (32 recorded across 7 areas)
	Residents who lived near mining had higher HsCRP levels and reported more illness symptoms. 
Particle counts were higher in mining locations, and were most disparate for outdoor counts of particles in a respirable range (0.5-5.0μm).

	NR/NR


ARIES - Appalachian Research Initiative for Environmental Science
BRFSS - Behavioral Risk Factor Surveillance System
COI - conflict of interest
MTR - mountaintop removal
NR - not reported


Supplemental Table 2 – Occupational Effects 
	Study
	Population
	Exposure
	Outcome
	Author’s Conclusion
	Funding/COI

	CDC 2000 [31]
	Surface coal miners in PA
1996-1997
N=1,236
	Coal mining by location, coal type (bituminous/anthracite), and estimated exposure 
	Silicosis (radiograph ILO profusion category >2)
	The screening indicated an increased prevalence of and risk for silicosis associated with age and years of drilling experience.
	CDC MMWR Report/NR

	CDC 2012 [32]
	Surface coal miners in 16 states
2010-2011
N=2,328
	Coal mining by tenure in surface or underground and location (Central Appalachia = KY, VA, WV)
	Progressive massive fibrosis and pneumoconiosis
	Central Appalachian surface miners had an increased prevalence ratio of pneumoconiosis, but not fibrosis, compared to other surface miners.
	CDC MMWR Report/NR

	 [16]
	Adult residents of 3 rural southern counties in WV 
2011
N=769
	Ever worked as a coal miner
	Self-reported cancer
	Occupation exposure as a coal miner was not associated with self-reported cancer rates.
	NR/NR

	Prince and Frank 1996 [33]
	Coal mining disability claimants in KY
1989-1992
N=374
	Year of mining activity by type (underground/surface)
	Forced expiratory volume, forced vital capacity, and ratio
	Pulmonary function declined in association with years mining, even after controlling for roentgenograph status and smoking, particularly among underground miners.
	Univ. KY Department of Preventive Medicine and Environmental Health funding/NR

	 [26]


	Residents of 10 counties in WV, TN, and NC 
(year NR)
N=415
	Self-reported occupational coal mining
	Self-reported health status (5-point Likert scale)
	Poor self-rated health does not seem to be associated working in the coal industry.
	ARIES (states that authors are independent researchers)/Authors report they have no COI

	Young and Rachal 1996 [34]
	Former coal miners who were claimants for "black lung" benefits in TN
(year NR)
N=133
	Self-reported occupational lifetime coal mine dust exposure, type of mine (surface/underground), and location
	Pneumoconiosis, pulmonary insufficiency, and respiratory disability
	Disability from occupational injuries and comorbidities occurred with greater frequency in miners with coal workers' pneumoconiosis than in controls.
	Supported in part by the Medical Effectiveness Treatment Program/NR


ARIES - Appalachian Research Initiative for Environmental Science
CDC MMWR - Centers for Disease Control and Prevention Morbidity and Mortality Weekly Report
COI - conflict of interest
MTR - mountaintop removal
NR - not reported


Supplemental Table 3 – Experimental Studies 
	Study
	Model System
	Exposure
	Outcomes
	Author’s Conclusion
	Funding/COI

	Knuckles et al. 2013 [35]
	Male Sprague–Dawley rats (6–11 weeks old)
N=8 or 13 exposed, 11 or 17 unexposed
	Intratracheal instilled with 300µg re-suspended PM collected from air for 2–4 weeks at 2 sites ≤ 1 mile of MTR mining site
	Isolated arteriole and intravital microscopy studies
Acute (<24 hr)
	Exposure to PM from MTR mining sites impairs microvascular function through alterations in NO-mediated dilation and sympathetic nerve influences.
	NIH and NSF/NR

	Luanpitpong et al. 2014 [36]
	Human bronchial cell line (epithelial BEAS-2B)
	PM collected from air for 2–4 weeks at 2 sites ≤ 1 mile of MTR mining site in Edwight, WV and from areas in Green Bank, WV (no coal mining)

	Cytotoxicity, proliferation, cell cycle analysis, cell migration
Chronic (3 months)
	Chronic exposure to noncytotoxic, physiological relevant concentration of MTR mining PM induced neoplastic transformation, accelerated cell proliferation, and enhanced cell migration.

	NIH/Authors report they have no COI

	
	Immunodeficient NOD/SCID gamma mice
	Subcutaneously injection with luciferase-labeled lung cancer H460 cells MTR mining PM-exposed cells
	Tumor growth of luciferase-labeled cells
	Xenograft transplantation of the MTR mining PM-exposed cells in mice caused no apparent tumor formation, but promoted tumor growth of human lung carcinoma H460 cells.
	

	Nichols et al. 2015 [37]
	Male Sprague–Dawley rats 
N=6 exposed, 6 unexposed
	Intratracheal instilled with 300µg re-suspended PM collected from air for 2–4 weeks at 2 sites ≤ 1 mile of MTR mining site
	Cardiac function, apoptotic indices, and mitochondrial function
Acute (<24 hr)
	Exposure to PM from MTR mining sites increases cardiac mitochondrial-associated apoptotic signaling and decreases mitochondrial function concomitant with decreased cardiac function.
	NIH, NSF, and American Heart Association/Authors report they have no COI

	Turner et al. 2013 [38]
	8 strains of C. elegans (wildtype; GFP-tagged metallothionein; and sensitivities to osmotic stress, heavy metals, metalloids, and manganese)
	Stream water and sediment from 13 sites on the Upper Mud River WV and its tributaries - some impacted by MTR mining (collected 2010-2012)
	Size (growth) and fluorescence (metallothionein GFP reporter strain)
	Samples from mine-
impacted streams inhibited growth; in general, the toxicity of streamwater was due to osmotic stress, while the toxicity of sediments was from metals or metalloids.
	Foundation for the Carolinas (funders had no role)/ Authors report they have no COI


ARIES - Appalachian Research Initiative for Environmental Science
COI - conflict of interest
MTR - mountaintop removal
NO-nitric oxide
NR - not reported
PM – particulate matter
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