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EXECUTIVE SUMMARY 
The National Fallen Firefighters Foundation (NFFF) hosted a conference in 

Washington, D.C. in December 2015, to address cardiovascular disease in the fire 

service. This meeting was attended by more than 60 representatives of fire service 

constituency organizations, fire departments, and subject matter experts 

representing different fields of research associated with occupational health and 

cardiovascular health. Leading subject matter experts presented the current state 

of the science regarding heart disease-related death and disability in the fire 

service. These experts then worked together with fire service leaders in a 

consensus-building framework to identify recommendations to lessen 

cardiovascular events and to identify ways to transition scientific findings and 

best practices to the fire service with the goal of increasing adoption of best 

practices for cardiovascular disease (CVD) prevention and treatment. To 
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BACKGROUND 

More firefighters suffer duty-related deaths from cardiovascular disease (CVD) 

than any other identifiable cause. Over the past 11 years (2004–2014) nearly half 

(48%) of the nation’s line-of-duty fatalities are attributed to heart attack (34). 
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The 16 Life Safety Initiatives have stimulated a variety of research, development, 
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physiological responses to the combined stress of firefighting, including one 

currently underway for the National Fallen Firefighters Foundation.  

 

 

Stefanos N. Kales, M.D., MPH, FACP, FACOEM  

  

Dr. Kales holds his Doctor of Medicine degree from Harvard Medical School, 

where he is Associate Professor of Medicine, and a Master of Public Health 

degree from the Harvard T.H. Chan School of Public Health, where he is an 

Associate Professor and Director of the Occupational Medicine Residency. He 

also serves the Division Chief OEM for Cambridge Health Alliance, a 

Harvard Teaching Affiliate. Dr. Kales is widely recognized as one of the 

primary investigators concerning the relationship between cardiovascular 

disease and the profession of firefighting. His group has performed the most 

extensive collection of epidemiologic studies identifying both occupational 

and medical risk factors for cardiovascular disease events among first 

responders, including original investigations of sudden cardiac death 

published in the New England Journal of Medicine and the British Medical 

Journal. His areas of specialization are CVD risk factors, epidemiology and 

occupational health.   

 

Sara Jahnke, Ph.D. 

      

Dr. Jahnke holds a Ph.D. in Counseling Psychology, Health Emphasis from 

the University of Missouri-Kansas City. Since 2009, she has served as 

Principal Investigator for the National Development and Research Institutes, 

specializing in Fire Rescue and EMS Health Research. Her work in the field 

of culture, behavior, and disease is greatly influencing how health messaging 

is seeded in the fire service.   

 

Steven Moffat, M.D.  
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Glossary of Terms 
 

Arrhythmia – irregular heart beat. 

 

Cardiomegaly – a general term used to describe an enlarged heart; can be caused 

by various conditions, but oftentimes associated with hypertension and 

coronary artery disease. 

 

Coronary heart disease (CHD) – a narrowing of the blood vessels that supply 

blood and oxygen to the heart tissue; often called coronary artery disease 

(CAD). 

 

Cardiovascular strain – the physiological response of the cardiovascular system 

to exercise or physical work. 

Heart attack – also known as myocardial infarction; occurs when blood vessels 

become blocked preventing the blood supply from reaching the heart. 

Left ventricular hypertrophy – a thickening of the heart muscle surrounding the 

left ventricle, resulting in a greater mass of the heart. 

 

Metabolic equivalent – measure used to express th
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Many physiological responses contribute to the cardiovascular strain associated 

with firefighting. Research indicates that firefighting results in increased 

cardiovascular strain as evidenced by: 

 Near maximal to maximal heart rate (15,29);            

 An increase in systolic blood pressure (1); 

 A decrease in stroke volume (5,29); 

 Evidence of diastolic dysfunction (5); 

 A reduction in plasma volume (30); 

 An increase in platelet function and clotting potential (28,31); and 

 An increase in vascular stiffness (stiffness of the arteries) (3). 

     

Results from research studies confirm what firefighters know well from 

experience—firefighting is strenuous work that imposes substantial 

cardiovascular strain. Most firefighters recover from the cardiovascular strain of 

firefighting without incident; however, in some susceptible firefighters these 

physiological changes may lead to a sudden cardiac event. 

 

 

SUDDEN CARDIAC EVENTS 
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Medical Risk Factors 

 

Hypertension
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Overweight and Obesity 

 

Overweight and obesity are well-known risk factors for CVD. Definitions of 

overweight and obesity based on BMI (weight in kilograms divided by the square 

of the height in meters) are provided in Table 2. 

 

 

 

 

 

 

 

 

 

 

As shown in Figure 6, BMI has been increasing steadily over time within the fire 

service (33). By the late 1990s, mean BMI had increased to approximately 29 

kg/m
2
 among firefighters 30 years of age and older. Even young firefighters (23–

29 years of age) had an average BMI greater than 28 kg/m
2
. 

 
Figure 6. Mean body mass index (BMI) in different age groups from representative 
studies of firefighters 1980–2005. Reprinted with permission from Soteriades et al. (33). 

 

Recent studies indicate that obesity and overweight continue to be a concern in 

the fire service. In a recent study of 677 firefighters, the combined prevalence 

of overweight and obesity was nearly 80% among both career and volunteer 

firefighters, with 34% of career and 43% of volunteer firefighters being 

obese (25). Obesity is associated with an increased risk of non-CHD retirement 

and on-duty CHD death. As seen in Figure 7, the odds of CHD duty-related death 

for obese firefighters were about 3 times those of non-obese firefighters (33). 



21 

 

In addition to increased risk of duty-related CHD death and disability, obesity is 

associated with an increased risk of injury (16). In a group of 433 firefighters, the 

number of workers compensations claims were nearly 300% greater for obese 

firefighters compared with firefighters with a normal BMI (21). Substantially 

elevated risks of disability (32) and non-CHD retirement (14) have also been 

reported among obese firefighters (see box below).  

 

 

 

 

 

 

   

 

Dyslipidemia    

                     

Dyslipidemia is a condition of unhealthy lipid (fat) levels in the blood and can 

include a high level of total cholesterol, low-density lipoprotein (LDL, the “bad” 

cholesterol), or triglycerides or a low level of high-density lipoprotein (HDL, the 

“good” cholesterol). Classification of total cholesterol and triglycerides are 

provided in Table 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

More than 20% of firefighters have high levels of triglycerides, whereas 

approximately 30% of firefighters had low levels of HDL. As seen in Figure 7, 

high total cholesterol has been found to be associated with a 4.4-fold increased 

risk of on-duty CHD death.  

Table 3. Classification of Total Cholesterol 

and Triglycerides used in the Diagnosis of 

Dyslipidemia. 

Lipid Classification Level (mg/dL) 

Total Cholesterol              

    Desirable  <200 

    Borderline high 200–239 

    High      ≥240 

Triglycerides  

    Normal <150 

    Borderline high 150–199 

    High 200–499 

    Very high      ≥500 

  

4.4 
Odds ratio for 
high total 
cholesterol and 
risk of on-duty 
CHD death 

 

Job-related Consequences of Obesity 

≈300% increase: Workers compensation claim (21) 

60‒90% increase: Disability risk (compared with normal BMI) (32) 

≈300% increase: Non-CHD retirement (14) 
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Diabetes Mellitus (Type II)      

 

Diabetes mellitus is a metabolic disease characterized by the inability to use 

glucose (sugar) effectively due to deficiencies in (Type I) or resistance to (Type 

II) insulin (a hormone that helps transport glucose from the blood stream into the 

cells of the body. Diabetes is defined using the criteria listed in Table 4. 

 

 

 

 

 

 

 

The prevalence of diabetes in firefighters is only 3%; however, among firefighters 

who suffered on duty-CHD events, the prevalence was greater than 20% (18). 
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increased risk of death from heart attack and st
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daytime sleepiness in firefighters was similar to or lower than rates in the general 

population and shift-working occupations, which included police, physicians, and 

industrial plant workers (11). Firefighters with excessive daytime sleepiness were 

more likely to have worked a 48-
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health issues may be associated with adverse effects on the cardiovascular and 

metabolic systems. 

 

 

Summary 
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MANAGEMENT OF CVD RISK IN THE FIRE SERVICE 

 

The prevention and management of CVD risk among firefighters is crucial to 

decreasing line-of-duty deaths. Although firefighters must take an active role in 

reducing their risk for CVD, the fire service must take action on a national level to 

protect its most valuable asset—its members. Major fire service agencies should 

align to promote a unified message and institute stricter policies or programs to 

prevent and manage CVD among its members. These programs include 

preplacement medical evaluations for recruits, annual medical evaluations for 

incumbents, return to work evaluations, and wellness programs. 

  

Medical Evaluations 

 

Medical evaluations are essential to preventing CVD among firefighters. The 

NFPA 1582 Standard on Comprehensive Occupational Medical Program for Fire 

Departments describes the requirements of a comprehensive medical program for 

Fire Departments (24). The NFPA 1582 Standard is the definitive guide on 

medical evaluation programs in the US Fire Service and it is supported by major 

fire service organizations in the country. In fact, the International Association of 

Fire Chiefs has issued a position statement saying that every firefighter should 

receive a medical evaluation consistent with this Standard. Furthermore, the 

National Institute of Occupational Safety and Health routinely recommends that 

firefighter candidates and members receive medical evaluations consistent with 

NFPA 1582 and performed by physicians knowledgeable of the essential job tasks 

described in that document. 

 

Pre-placement Medical 
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could also be used to identify firefighters who might need additional medical 

testing to determine whether they could safely perform their job. In some cases, a 

restriction from strenuous duty may be advisable based on fire department 

guidelines. In many cases though, return to full duty is possible. In a study 

conducted between 2000 and 2007, approximately 4500 medical evaluations were 

performed in accordance with the WFI. Based on these evaluations, there were 

1936 referrals for follow-up of medical conditions and abnormalities. 

Subsequently, medical referrals led to the discovery of 80 critical findings. Nearly 

all firefighters (77) returned to full duty, 2 firefighters were placed on disability, 

and 1 firefighter retired. Presumably, consequences could have been much more 

devastating had the critical findings not been identified and managed.  

Given the occupational hazards associated with CVD, it is important that medical 

evaluations be performed by a physician familiar with the essential job tasks of 

firefighting (see NFPA 1582) and that physicians advocate aggressive treatment 

of cardiovascular disease risk factors. 

  

 

 

 

 

 

 

 

Return to Work Evaluations 

 

Return to work or fitness for duty evaluations are extremely important in the risk 

assessment and characterization of firefighters who have developed overt CVD. 

Studies have reported that nearly 30% of CHD-related fatalities occurred in 

firefighters with previously diagnosed CHD or a clinical equivalent, and a 

previous diagnosis of CHD is by far the strongest predictor of CHD-related line-

of-duty death. Thus, based on current evidence, if firefighters with clinically 

significant cardiovascular disease were restricted from strenuous emergency 

duties, this measure could lead to a decrease of nearly 30% in CHD-related 

deaths. These facts underline the importance of a proper Return-to-Work 

evaluation for all firefighters after a CVD event or CVD diagnosis by a physician 

familiar with the cardiovascular strain of firefighting. The National Fire 

Protection Association has suggested criteria for determining the safe return to 

work in the presence of CHD that physicians and fire departments should follow. 

WFI Referrals for Follow-up of Medical Conditions, 2000–2007 

 1936 referrals (from ~4500 evaluations) 

 80 critical findings discovered from 2000–2007 

 77 firefighters returned to FULL DUTY 

 2 firefighters placed on disability 

 1 firefighter retired 
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Health and Wellness Programs 

 

A comprehensive wellness programs should cover at least fitness, nutrition, injury 

prevention, and behavioral health. A well-recognized, effective wellness program 

developed specifically for firefighters is the Wellness Fitness Initiative (WFI), 

which was developed by the International Association of Fire Fighters and the 

International Association of Fire Chiefs. The WFI “seeks to demonstrate the value 

of investing wellness resources for the duration of uniformed personnel’s careers 

in order to maintain fit, healthy, and capable fire fighters and EMS responders.” 

In a recent study of 1000 male firefighters, researchers found that firefighters in 

departments with strong wellness programs (health promotion measures 

consistent with the WFI) were healthier than firefighters in departments with no 

wellness programs on many outcome measures that were important to firefighter 

health and operational readiness (26). Table 5 presents a comparison of several 

important outcome measures in firefighters with strong wellness programs 

compared with those without. 

 

Table 5. Comparison of firefighters in departments with and 
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SUMMARY 

 

Firefighting involves strenuous work in extreme environmental conditions, which 

results in considerable cardiovascular strain. Although most firefighters recover 

from the cardiovascular strain of firefighting without incident, there are too man7.35 64
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RECOMMENDATIONS TO REDUCE CVD RISK
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Figure 8. Responses to the post-conference survey question, “Which best describes the 
organization(s) you represented at Heart to Heart?” 

 

Ideas on how to promote adoption of the recommendations related to medical 

evaluations that emanated from these breakout groups and from the post-

conference survey are presented below. Responses to all questions posed to 

breakout groups are presented in Appendix B and responses to some of the post-

conference survey questions related to future directions are presented in 

Appendix C.   

Strategies to ensure that firefighters receive appropriate medical evaluations: 

 Mandated physicals. Adopt NFPA 1582 medical standards for all 

firefighters regardless of organization type. This is a leadership 

responsibility. 

 Strategic plan for implementation of physicals. Fire departments must work 

with multiple groups to adopt mandated physicals. Plans must include 

timeline and input from firefighters in the process.  

 Firefighters. Members must take responsibility for their health, get a 

medical evaluation and work on reducing risk factors.   

 Designated, knowledgeable coordinator of health and wellness. This 

individual will work to build trust and implement programming. 

 Success stories. Ask survivors to advocate for prevention strategies. 

Identify firefighters who have dramatically improved their fitness/health 

and use them to send the message out to other firefighters (and their 

families) that positive changes are possible.   

 Strategic plan for implementation of physicals. Include timeline and input 

from firefighters in the process.  

Strategies to ensure that firefighters receive education/counseling about medical 

conditions following a medical evaluation. That is, what can be done to ensure 

that firefighters are not simply being cleared for duty (i.e., how can a medical 
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Appendix A – Meeting Participants 

Conference Leadership: 

 

Ronald J. Siarnicki, Executive Director, NFFF 

Denise Smith, Ph.D., Skidmore College and the Illinois Fire Service Institute 

Victor Stagnaro, Director of Fire Service Programs, NFFF 

JoEllen L. Kelly, Ph.D., Director of Research, Everyone Goes Home® Program 

‘ 

Attendees 

Michael Anderson, Captain, Pflugerville Fire Department; National Fallen 

Firefighters Foundation Everyone Goes Home® Program Western Advocate 

Manager 

Dominique Ashen, Ph.D., C.R.N.P., Nurse Practitioner, Preventive Cardiology 

Johns Hopkins Ciccarone Center for the Prevention of Heart Disease 

Angela Bennett, Faculty Member, Maryland Fire Rescue Institute NAFTD 

 

Shawn Brimhall, Fire Protection Specialist, New York State Office of Fire 

Prevention 

 

Jim Brinkley, Director, Department of Health and Safety IAFF 

 

Jill Captain, M.D., Occupational Medicine Physician, Montgomery County (MD)  

Fire Rescue Service 
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Kenneth Fent, Ph.D., Industrial Hygienist, CDC/NIOSH 

 

Jorge Gardyn, M.D., Physician, Island Occupational Medical Resources, P.C. 

 

Richard Gist, Ph.D., Assistant to the Fire Chief, Kansas City (MO) Fire 

Department 

 

Daniel Gray, Deputy Chief-Safety and Personnel Services Division, Fairfax 

County (VA) Fire and Rescue Dept. 

 

Raymond Gretz, Battalion Fire Chief, Washington D.C. Fire & EMS 

 

Matthew Haerter, Battalion Chief, City of Kenosha (WI) Fire Department 

 

Craig Haigh, Fire Chief, Hanover Park (IL) Fire Department 

 

Bobby Halton, Firefighter; Editor in Chief, Fire Engineering 

 

Craig Halver, Captain, Superstition (AZ) Fire and Medical District 

 

Michael Hamrock, M.D., Physician, Boston (MA) Fire Department Last Call 

Foundation 

 

Steven Hirsch, First Vice Chairman, National Volunteer Fire Council 

 

Ken Holland, Senior Emergency Services Specialist, NFPA 

 

Dan Kerrigan, Assistant Fire Marshal, East Whiteland Township (PA) Fire Dept. 

 

Ellen Kessler, M.D., Medical Director, Inova Occupational Health 

 

Melissa Knight, Program Manager, IAFC/FSTAR 

 

Joseph Krebsbach, Deputy Chief, Indianapolis (IN) Fire Department 

 

Todd LeDuc, Division Chief; Secretary, IAFC Safety, Health, and Survival 

Section 

 

Tiffany Lipsey, Director, Colorado State University 

 

Gregory Mackin, Deputy Fire Chief, Boston (MA) Fire Department 

 

Richard Miller, Program Manager, IAFC/FSTAR 

 

Carolyn Muegge, Research Scientist, National Institute for Public Safety Health 
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Mike Novak, Battalion Chief, Branson (MO) Fire Department 

 

Prabodh Panindre, Senior Research Scientist, New York University 

 

Larry Petrick, Deputy Director Health and Safety, IAFF 

 

Ernst Piercy, Fire Chief, retired, United States Air Force Academy 

 

Nathan Queen, National Legislative Liaison, International Association of Black 



42 

 

NFFF Staff 

 

Tricia Sanborn, NFFF, Grants & Meeting Management 

 

Sonya Roth, NFFF, Travel Coordinator 

 

Molly Natchipolsky, NFFF, Media and Marketing Specialist 
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