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2020, assigned #20-01478-FOIA, for “A digital copy of the 2016 Annual Update, the 2015 Annual Update, 
the 2014 Annual Update and the 2013 Annual Update for the Epidemic Intelligence Service (EIS) at CDC.” 
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Dear Friends and Colleagues, 

This has been a year full of excitement and new challenges for the Epidemic Intelligence Service (EIS). We have 
worked to preserve the core components of EIS that have made it the premier field epidemiology training program 
in the world, while also obtaining input from our officers, supervisors, and esteemed alumni to further strengthen the 
program. Critical to this process was the guidance of the EIS Action Council (EAC), a regularly assembled group 
of advisors representing all parts of CDC and the field assignments in which EIS officers are placed (see page 15). 

On the basis of the input from these partners, we implemented multiple new initiatives

•	 In partnership with the EAC, we reviewed EIS eligibility criteria and class selection procedures, making sure that 
input from our CIOs and field representatives was included in each step of the selection process.

•	 We strengthened the bond between CDC-based and field-based EIS officers and supervisors by reinstituting 
Annual Regional Trainings (see page 6), and the in-person second year fall course (see page 6). 

•	 We established field and Centers, Institute, and Offices (CIO) coordinator positions (see page 5) to support and 
standardize the training and supervision of our field- and CDC-based officers, respectively. Under this leadership 
we enhanced processes for reviewing EIS positions and undertaking site visits.

•	 As always, we flexibly adapted our training curricula to meet emerging public health priorities (such as  
integrating new Global Rapid Response Training into our first year fall course, and integrating our response  
rostering with broader CDC rostering initiatives), while assuring adherence to core competencies and key  
principles of interactive learning through case studies. 

•	 We continue to weave data for decision making into the internal fabric of our calendar of annual activities (see 
page 11). This process will keep our program well matched to current needs, and well suited to report the impact 
of our EIS officers.  

However, most importantly, we selected the 2016 EIS class — which is as skilled and well adapted to the current 
needs of CDC and our state and local partners as any in the past (see pages 3–4). The new class includes 37  
physicians, 2 nurses, 10 veterinarians, and 30 doctoral scientists, including 7 non-U.S. citizens (from Germany,  
Japan, Kenya, Rwanda, Taiwan, and 2 from the United Kingdom). Acceptance into the class was highly selective as 
always (79 officers selected from 564 applicants). 

Throughout this update you will also see key staff from the EIS Program who have been responsible for the  
strategic direction and implementation of the activities described above. We encourage you to contact them with any 
comments or questions — their contact information is included. Together we will continue to protect our population, 
and the global community, for years to come.  

Joshua Adam Mott, EIS ‘98 
Chief, EIS Program

“Supposing is good, but finding out is better.” — Mark Twain

A Note from the Chief

Joshua Mott 
EIS Program Chief 
zud9@cdc.gov 
Phone: 404-498-6284 
Ask me about 
EIS Program  
Strategy and Objectives

Beth Lee 
Deputy Branch Chief 
exw6@cdc.gov 
Phone: 404-498-6183 
Ask me about 
EIS Management and  
Operations
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EIS officers 

•	 Are physicians, veterinarians, scientists, and other health professionals

•	 Complete a 2-year, on-the-job training and service fellowship

•	 Serve our country while learning to apply epidemiology 

•	 Gain practical skills to become future leaders

Training epidemiologists  
to respond to public health  
threats since 1951!

What is EIS?  
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The 79 EIS officers in the Class of 2016 were selected from  
564 applicants and have diverse skills for domestic and  
global public health response.

Professional Backgrounds

Physician Specialties 
Infectious Diseases and Internal Medicine  
Internal Medicine  
Family Medicine  
Pediatrics  
Preventive Medicine  
Emergency Medicine and Pediatrics  
Pediatrics and Pediatric Hematology/Oncology 
Emergency Medicine  
Family Medicine and Preventive Medicine  
Internal Medicine and Preventive Medicine  
Occupational Medicine  
Pathology  
Pediatrics and Pediatric Cardiology 	  
Surgery 

Doctoral Disciplines 
Epidemiology  
Biostatistics  
Health Behavior  
Environmental Health Sciences  
Environmental Sciences  
Family Social Science  
Health Promotion and Behavioral Science  
Human Nutrition 	  
International Health  
International Nutrition   
Population Biology, Ecology, and Evolution 
Psychology and Neuroscience  
Reproductive Epidemiology 
Social Work and Public Health  
Biomedical and Veterinary Sciences  
Veterinary Preventive Medicine 

EIS Class of 2016 (Ready to go with new shoes!)

Data source: EIS application data

10 Veterinarians

6 with MPH 

2 with other master’s degree 

2 with PhD (including 1 with MPH)

37 Physicians

14 with medical degree only

19 with MPH (including 3 with 
additional master’s degree) 

4 with other master’s degree

2 Nurses

1 with MPH; 1 with MS and ScD

30 Nonclinical Doctoral Scientists 

4 with doctoral degree only 

21 with MPH (including 1 with 
additional master’s degree)

5 with other master’s degree 

=MPH =Other Master’s Degree



PAGE 4

Wences Arvelo 
dwi4@cdc.gov 
404-498-6003 
Ask me about 
Class Selection 

Recruitment 
Evaluation

Data Source: EIS Application data.

EIS Class of 2016 (Ready to go with new shoes!)

* Other languages 
Akan            
Amharic      
Bengali        

Haitian Creole    
Hungarian 
Japanese 
Kannada   

Khmer 
Korean 
Lingala 
Russian  
 

SiSwati 
Turkish 
Turkmen 
Urdu

Home Country  

•	 72 U.S. citizens or permanent residents

•	 7 citizens of other countries: Germany, Japan, Kenya, Rwanda, 
Taiwan, and United Kingdom (2)

Languages

0 5 10 15 20 25 30 35 40 45

Italian
German

Portuguese
Swahili

Hindi/Gujarati/Punjabi
Chinese

Other
French

Spanish

Number of EIS Officers in the 2016 Class who Speak Non-English Languages

Reported high proficiency
(good or excellent in writing,
reading and speaking)

Reported some but less than high
proficiency (less than good in
writing, reading or speaking)

Data source: EIS application data
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Centers, Institute, and Offices Number 
of EIS 

Officers

National Center for Emerging and Zoonotic Infectious Diseases (NCEZID) 34

Center for Global Health (CGH) 19

National Center for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention (NCHHSTP)   15

National Center for Chronic Disease Prevention and Health Promotion (NCCDPHP) 14

National Center for Immunization and Respiratory Diseases (NCIRD) 14

National Center for Environmental Health/Agency for Toxic Substances and Disease 
Registry (NCEH/ATSDR) 6

National Institute for Occupational Safety and Health (NIOSH) 5

National Center for Injury Prevention and Control (NCIPC) 4

National Center for Health Statistics (NCHS) 2

National Center on Birth Defects and Developmental Disabilities (NCBDDD) 1

Office of Public Health Preparedness and Response (OPHPR) 1

Center for Surveillance, Epidemiology and Laboratory Services (CSELS)  
Note: CSELS Epidemiologists provide supervision for officers assigned to positions in state, 
local, and tribal health departments and other federal agencies (field officers; see map).

43

EIS Classes of 2014 and 2015 (n = 158)

EIS Officers are placed as ready-responders  
in positions at CDC, state and local health  
departments, and other federal agencies.

Larry Cohen 
cbu1@cdc.gov 
404-498-6128 
Ask me about 

CIO-Based Officer 
Support and Assignments

Jennifer Wright 
pzw5@cdc.gov 
404-498-1180 
Ask me about 

Field Officer Support and 
Assignments

Shaded states and territories have  
an EIS officer in the EIS class  

of 2014 or 2015, assigned at the 
state level or territorial level

EIS Officer Placements
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Training EIS Officers

EIS officers gain applied epidemiologic skills through on-the-job 
training and a structured competency-based curriculum.

Diana Bensyl 
zqg6@cdc.gov 
404-498-6153 
Ask me about 

Curriculum and Training 
EIS Conference Agenda 

Student Programs 
Laboratory Leadership 

Service Fellowship

10% 
Structured
Training

Providing Service Through 
On-The-Job Training

•	 Summer course (4 weeks)
·· Applied epidemiology lectures
·· Case studies
·· Outbreak response exercise
·· Team building

•	 First-year fall course (1 week)
·· Surveillance evaluation
·· Analytic methods
·· Emergency response

•	 Tuesday Morning Seminars (weekly)

•	 Post-Tuesday Morning Seminars

•	 Second-year fall course (1 week)
·· Leadership training
·· Scientific writing
·· Advanced analytic methods
·· Job networking

•	 Regional trainings for field officers
·· Presentation skills
·· Program feedback

Back in 2015–2016!
•	 Responding to outbreaks (see pages 7–9)

•	 Designing studies and analyzing data

•	 Conducting and evaluating surveillance systems (see page 10)

•	 Writing reports (MMWR, peer-reviewed journal articles and others; see 
pages 16–31)

•	 Presenting findings (EIS Conference, other national conferences, media  
interviews)

•	 Collaborating with partners

0 50 100 150 200 250 300 350 400 450

1st and 2nd Year Fall Courses

Summer Course

Number of Total Instructional Staff Hours by Instructor Affiliation, 2015

Total CDC Staff Hours Total Non-CDC Staff Hours

CDC experts 
provide most 
of the 
structured 
training.  
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EIS officers deploy for field investigations (Epi-Aids and other field 
investigations) in the United States and worldwide. 

Field Investigations

Number of field investigation  
experiences* (Epi-Aids and other field  

investigations) reported as completed or 
in-progress by the 158 officers in the 2014 

and 2015 EIS classes, as of January 2016

277
Danice Eaton 
dhe0@cdc.gov 
404-498-6389 
Ask me about 
Field Response 

Epi-Aids 
Field Officer Support

*A field investigation experience is defined here as conducting or participating in an investigation of a potentially serious 
public health problem that required a timely response, occupied at least 10 working days of the EIS officer’s time, and 
involved original data collection and working with partners. Field investigation experiences include, but are not limited 
to, Epi-Aids and Health Hazard Evaluations. Multiple officers participating in the same investigation are counted as 
separate field investigation experiences. Numbers are based on Core Activity of Learning (CAL) 1 information from EIS 
officer activity reports, as of January 2016. 

Data source: Data entered by  
EIS officers in EIS Activity Reports  
for investigations meeting CAL 1

Number of EIS Field Investigation Experiences by Type of Location (n = 277)

36

55

186

0 50 100 150 200

International — other than Ebola

International — Ebola

Domestic (U.S. states and territories)

Number of EIS Field Investigation Experiences by Type of Location (n = 277) 
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Field Investigations

Locations of Field Investigations conducted by  
EIS Officers in the 2014 and 2015 classes (as of January 2016)*

Non-U.S. Locations 
Botswana 
Cambodia 
China 
Colombia 
Cote de Ivoire 
Democratic Republic of the Congo 
Dominican Republic 

Shaded states and territories had a field 
investigation conducted by an EIS  

Officer in the EIS Class of 2014 or 2015

Indonesia  
Kenya 
Liberia 
Malawi 
Mali 
Mongolia 
Mozambique 
 
 

Ethiopia 
Gambia 
Georgia 
Ghana 
Guinea 
Haiti 
India 
 

Nigeria 
Saudi Arabia 
Sierra Leone  
South Africa 
Tanzania 
Uganda  
Ukraine

*A field investigation experience is defined here as conducting or participating in an investigation of a potentially serious 
public health problem that required a timely response, occupied at least 10 working days of the EIS officer’s time, and 
involved original data collection and working with partners. Field investigation experiences include, but are not limited 
to, Epi-Aids and Health Hazard Evaluations. Multiple officers participating in the same investigation are counted as 
separate field investigation experiences. Numbers are based on Core Activity of Learning (CAL) 1 information from EIS 
officer activity reports, as of January 2016. 
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Number of Field Investigation Experiences by  
Type of Subject Area, EIS Classes of 2014 and  
2015 (as of January 2016) 

Field Investigation 
Highlights 

•  Meningococcal vaccine  
		 campaign effectiveness  
		 assessment among ~25,000 		
		 University of Oregon students
  
•  Assessment of methyl  
		 bromide exposure because of 
		 release at a resort
 
•  Investigation of botulism 			 
		 outbreak among attendees of 		
		 a church potluck in Ohio
 
•  Investigation of tularemia 			
		 exposures among national 		
		 park employees in Wyoming
 
•  Response to chikungunya  
		 out	breaks in multiple locations

•  Response to HIV infections 		
		 among persons using an  
		 opioid painkiller in Indiana
 
•  Investigation of Ebola contacts 
		 in Ohio and Texas
 
•  Investigation of potential silica 		
		 exposure at a workplace 			
		 where granite countertops are 		
		 manufactured 

EIS Ebola Response 
Highlights, FY 2015 

•  145 EIS officers from 			 
	 t	he Classes of 2013, 2014, and 2015 	
		 contributed 55,947 hours to the 		
		 Ebola response in FY2015
 
•  106 EIS officers were  
		 deployed to 10 West  
		 African countries; many  
		 officers deployed multiple times

Field Investigations

Data source: Data entered by EIS officers in EIS Activity Reports  
for investigations meeting CAL 1
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Neurologic, undefined

Gasatrointestinal, undefined

Rash, undefined

Death of unknown cause

Improper IV fluid use

Cancer

Other environmental

Injuries from natural disasters

Elevated blood lead levels

Suicide

Nutrition

Drug overdose

Occupational

Other infectious disease

Other respiratory infections

Pneumonia, undefined

Parotitis (nonmumps)

 Ocular infections

Tickborne infectious diseases

Sepsis

Necrotizing Enterocolitis

Dengue

Campylobacter spp.

Rabies

Cryptosporidium spp.

Plasmodium spp.

Treponema pallidum

MERS-CoV

Francisella tularensis

West Nile virus

Histoplasma capsulatum

Escherichia coli

Clostridium botulinum

Nontuberculous mycobacterium

Mycobacterium tuberculosis

Vibrio cholerae

Hepatitis C

Mucoromycotina spp.

HIV

Legionella spp.

Chikungunya

Measles

Group A Streptococcus

Neisseria meningitidis

Salmonella spp.

Ebola

Number of EIS Field Investigation Experiences by Subject Area, 
EIS Classes of 2014 and 2015 (as of January 2016) 

Ebola
Salmonella spp.

Neisseria meningitidis
Group A Streptococcus

Measles
Chikungunya

Legionella spp.
HIV

Mucoromycotina spp.
Hepatitis C

Vibrio cholerae
Mycobacterium tuberculosis

Nontuberculous mycobacterium
Clostridium botulinum

Escherichia coli
Histoplasma capsulatum

West Nile virus
Francisella tularensis

MERS-CoV
Treponema pallidum

Plasmodium spp.
Cryptosporidium spp.

Rabies
Campylobacter spp.

Dengue
Necrotizing Enterocolitis

Sepsis
Tickborne infectious diseases

Ocular infections
Parotitis (nonmumps)

Pneumonia, undefined
Other respiratory infections

Other infectious disease

Occupational
Drug overdose

Nutrition
Suicide

Elevated blood lead levels
Injuries from natural disasters

Other environmental
Cancer

Improper IV fluid use

Death of unknown cause
Rash, unidentified

Gastrointestinal, unidentified
Neurologic, unidentified
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EIS Contributions to Surveillance and the Public Health Literature

EIS officers work to improve global disease surveillance and  
publish data for action in MMWR and peer reviewed journals. 

Surveillance  

•	 During their first year, all EIS officers are required to evaluate a surveillance 
system and present the findings at the EIS first-year fall course.  

•	 Systems evaluated during 2014 and 2015 have covered a range of subject areas.

Image created by using Wordle™ — word size reflects the number of surveillance systems evaluated during 2014 and 2015 that  
related to that topic. 

Data source: Surveillance evaluation data entered by EIS officers into EIS Program data management system.

Public Health Literature 

•	 EIS officers publish the findings of their field investigations and applied  
epidemiologic studies in MMWR and prominent peer-reviewed journals (see 
publication list on pages 16–31).
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Evaluation and Data for Decision Making in the Annual EIS Cycle
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EIS Contributions to the Public Health Workforce (Time for new shoes!)

After completing their EIS fellowship, EIS officers have gained the skills and 
experience needed to strengthen the public health workforce.

Future Directions:  The EIS Program is  
working with the EIS Alumni Association 

(EISAA) to identify ways of tracking  
longer term career paths of EIS alumni.

EIS Alums — please join EISAA and  
contribute to our growing knowledge!

Setting of First Job After EIS, Among EIS Officers with Known First Jobs*  
(n = 618), 2004–2013 EIS Classes 

*First job setting was 
known for 76.1%  of EIS 
officers in the classes of 

2004–2013 based on 
exit survey data

Data source: EIS officer exit surveys

CDC
65%

Other Government
7%

Academia
5%

Additional Training
5%

Clinical Setting
5%

State Health Department
4%

Local Health Department
3%

Nongovernmental Organization
2%

Other 
4%
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EIS Contributions to the Public Health Workforce (Time for new shoes!)

Setting of First Job After EIS, Among EIS Officers with Known First Jobs*  
(n = 618), 2004–2013 EIS Classes 

What do you get when you hire an EIS graduate?

An applied epidemiologist who can

	Respond effectively to public health emergencies in the field or from the office

	Complete an epidemiologic study from initial design to final results

	Evaluate the effectiveness of surveillance efforts and recommend improvements

	Publish short reports and peer-reviewed journal articles

	Present findings coherently to both lay audiences and scientific colleagues

	Collaborate with CDC, state, local, tribal, and international partners  

	Serve public health needs domestically or internationally
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EIS Officers in Action
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The EIS Action Council (EAC) provides critical input regarding all  
aspects of the EIS program.

EAC Members for 2015–2016

Joshua Mott 
CSELS 
Chair

Sally Brown 
NIOSH 
Co-Chair

Fred Angulo 
CGH 

Jennifer Lind 
NCBDDD 

Jennifer 
Wright 
EIS Field 
Support  
Coordinator

 

Jeff Engel 
CSTE

 

Kanta Sircar 
NCEH/
ATSDR

Scott 
Santibanez 
NCEZID

Sam Posner 
NCIRD

 

Alexa Oster 
NCHHSTP

 

Djenaba 
Joseph 
NCCDPHP

Yulia Carroll 
NCEH/ATSDR

Runa 
Gokhale 
EIS 2014

Amanda 
Garcia-
Williams 
EIS 2015

Elise 
Beltrami 
NCEZID

Arlene 
Greenspan 
NCIPC

Kate Brett 
NCHS

 

Randolph 
Daley 
OPHPR
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Publications with Authors in the 2013–2015 EIS Classes* 
Abanyie F, Harvey RR, Harris JR, Wiegand RE, Gaul L, Desvignes-Kendrick M, Irvin K, Williams I, Hall RL, Herwaldt  
B, Gray EB, Qvarnstrom Y, Wise ME, Cantu V, Cantey PT, Bosch S, Da Silva AJ, Fields A, Bishop H, Wellman A, Beal J, 
Wilson N, et al. 2013 multistate outbreaks of Cyclospora cayetanensis infections associated with fresh produce: focus 
on the Texas investigations. Epidemiol Infect. 2015;143(16):3451–8.

Acosta AM, DeBolt C, Tasslimi A, Lewis M, Stewart LK, Misegades LK, Messonnier NE, Clark TA, Martin SW,  
Patel M. Tdap vaccine effectiveness in adolescents during the 2012 Washington State pertussis epidemic. Pediatrics. 
2015;135(6):981–9.

Adam JK, Varan AK, Kao AS, McDonald EC, Waterman SH. Fatal influenza outbreak aboard a sport fishing vessel in 
San Diego, California. Travel Med Infect Dis. 2015;13(1):102–3.

Adam JK, Varan AK, Pong AL, McDonald EC, Centers for Disease Control and Prevention. Notes from the field: fatal 
rat-bite fever in a child—San Diego County, California, 2013. MMWR Morb Mortal Wkly Rep. 2014;63(50):1210–1.

Aliabadi N, Lopman BA, Parashar UD, Hall AJ. Progress toward norovirus vaccines: considerations for further develop-
ment and implementation in potential target populations. Expert Rev Vaccines. 2015;14(9):1241–53.

Aliabadi N, Tate JE, Haynes AK, Parashar UD, Centers for Disease Control and Prevention. Sustained decrease in lab-
oratory detection of rotavirus after implementation of routine vaccination-United States, 2000-2014. MMWR Morb Mortal 
Wkly Rep. 2015;64(13):337–42.

Angelo KM, Chu A, Anand M, Nguyen TA, Bottichio L, Wise M, et al. Outbreak of Salmonella Newport infections linked 
to cucumbers—United States, 2014. MMWR Morb Mortal Wkly Rep. 2015;64(6):144–7.

Apewokin S, Vyas K, Lester LK, Grazzuitti M, Haselow DT, Wolfe F, et al. Influenza A outbreak in an ambulatory stem 
cell transplant center. Open Forum Infect Dis. 2014;1(2):ofu050.

*Publications on this list were identified through (1) a search for Epidemic Intelligence Service affiliation in PubMed and 
(2) publications reported by Officers in the EIS classes of 2013–2015. This list might not be complete, and only includes 
publications identified and published by February 26, 2016.
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Arriola CS, Anderson EJ, Baumbach J, Bennett N, Bohm S, Hill M, et al. Does influenza vaccination modify influenza 
severity? Data on older adults hospitalized with influenza during the 2012-2013 season in the United States. J Infect 
Dis. 2015;212(8):1200–8.

Arriola CS, Brammer L, Epperson S, Blanton L, Kniss K, Mustaquim D, et al. Update: influenza activity—United States, 
September 29, 2013–February 8, 2014. MMWR Morb Mortal Wkly Rep. 2014;63(7):148–54.

Arriola CS, Chaves SS. Reply to Chughtai et al. J Infect Dis. 2015;212(10):1684–5.

Arriola CS, Mercado-Crespo MC, Rivera B, Serrano-Rodriguez R, Macklin N, Rivera A, et al. Reasons for low influen-
za vaccination coverage among adults in Puerto Rico, influenza season 2013–2014. Vaccine. 2015;33(32):3829–35.

Arriola CS, Nelson DI, Deliberto TJ, Blanton L, Kniss K, Levine MZ, et al. Infection risk for persons exposed to highly 
pathogenic avian influenza A H5 virus-infected birds, United States, December 2014–March 2015. Emerg Infect Dis. 
2015;21(12):2135–40.

Arriola CS, Vasconez N, Thompson M, Mirza S, Moen AC, Bresee J, et al. Factors associated with a successful expan-
sion of influenza vaccination among pregnant women in Nicaragua. Vaccine. 2016.  doi: 10.1016/j.vaccine.2015.12.065 
[Epub ahead of print].

Arwady MA, Bawo L, Hunter JC, Massaquoi M, Matanock A, Dahn B, Ayscue P, Nyenswah T, Forrester JD, et al. 
Evolution of Ebola virus disease from exotic infection to global health priority, Liberia, mid-2014. Emerg Infect Dis. 
2015;21(4):578–84.

Arwady MA, Garcia EL, Wollor B, Mabande LG, Reaves EJ, Montgomery JM, et al. Reintegration of Ebola survivors 
into their communities—Firestone District, Liberia, 2014. MMWR Morb Mortal Wkly Rep. 2014;63(50):1207–9.

Attfield KR, Dobson CB, Henn JB, Acosta M, Smorodinsky S, Wilken JA, et al. Injuries and traumatic psycho-
logical exposures associated with the South Napa earthquake—California, 2014. MMWR Morb Mortal Wkly Rep. 
2015;64(35):975–8. 

Basler C, Bottichio L, Higa J, Prado B, Wong M, Bosch S. Notes from the field: multistate outbreak of human Sal-
monella Poona infections associated with pet turtle exposure-United States, 2014. MMWR Morb Mortal Wkly Rep. 
2015;64(29):804.

Benowitz I, Ackelsberg J, Balter SE, Baumgartner JC, Dentinger C, Fine AD, Harper SA, Jones LE, Laraque, F, Lee 
EH, Merizalde G, Yacisin KA, et al. Surveillance and preparedness for Ebola virus disease—New York City, 2014. 
MMWR Morb Mortal Wkly Rep. 2014;63(41):934–6.

Biggs HM, Turabelidze G, Pratt D, Todd SR, Jacobs-Slifka K, Drexler NA, et al. Coxiella burnetii Infection in a commu-
nity operating a large-scale cow and goat dairy, Missouri, 2013. Am J Trop Med Hyg. 2016;94(3):525–31.

Blackley DJ, Halldin CN, Cummings KJ, Laney AS. Lung transplantation is increasingly common among patients with 
coal workers’ pneumoconiosis. Am J Ind Med. 2016;59(3):175–7.

Blackley DJ, Halldin CN, Laney AS. Resurgence of a debilitating and entirely preventable respiratory disease among 
working coal miners. Am J Respir Crit Care Med. 2014;190(6):708–9.

Blackley DJ, Halldin CN, Wang ML, Laney AS. Small mine size is associated with lung function abnormality and 
pneumoconiosis among underground coal miners in Kentucky, Virginia and West Virginia. Occup Environ Med. 
2014;71(10):690–4.

Blackley DJ, Laney AS, Halldin CN, Cohen RA. Profusion of opacities in simple coal worker’s pneumoconiosis is asso-
ciated with reduced lung function. Chest. 2015;148(5):1293–9.
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