
→ Cardiovascular (Increased HR and BP,
Decreased SV, Increased Arterial Stiffness)

→ Hematological (Decreased Plasma
Volume, Hemoconcentration, Procoagulatory)

→ Thermoregulatory (Elevated Core
Temperature, Dehydration)

→ Respiratory (Increased Breathing Rate

and Oxygen Consumption)

→ Metabolic (High Oxygen Cost,

Increased Lactate, Fatigue)

→ Immune/Endocrine (Increased

Leukocytes and Hormones)

→ Nervous (Sympathetic Surge and 

Increased Adrenaline)

→ Muscular (Increased Oxygen Use and

Heat Production)
Summary of Physiological Responses to Firefighting



Sudden Cardiac Death (SCD)

Case control study using NIOSH fatality data of firefighter LODDs (<45 years; Yang et al. 
2014)

• Hypertension increased risk x12

• Cardiomegaly (heavy heart) increased risk x5

• Hx of CVD increased risk x 7

• Smoking increased risk x 3.5

• Of SCD deaths, 63% were obese

NOTE: Among non-cardiac deaths, obesity was STILL a significant predictor of LODD



For every cardiac LODD, 
an estimated 

17
non-fatal cardiac events occur 

on duty each year.

Firefighter Fatality Statistics



Left Ventricular Hypertrophy
(thickening of the left ventricle)

Cardiomegaly
(enlarged heart)

Structural Changes

Normal                                LVH Normal                            Cardiomegaly

Associated with increased susceptibility 
to arrhythmia

Mod 1d. Major Types of CVD in the FS



Cardiomegaly/Left Ventricular Hypertrophy

Risk factors:

•Hypertension – heart must work harder to pump 
against a high pressure

•Obesity – heart must work harder due to an increase 
in circulating blood volume (obesity is also 
associated with hypertension)

•CHD – narrowed arteries cause the heart to work 
harder to deliver adequate blood flow

Mod 1d. Major Types of CVD in the FS



Evidence of LVH at autopsy:

• 76% (n = 52; 25 autopsies*) (Kales et al., New Engl J Med, 2003)

• 57% (n = 87) (Geibe et al., Am J Cardiol, 2008)

• 70% (n = 87; age ≤45 years) (Yang et al., Am J Cardiol, 2013)

Known

CHD or

Equivalent

Subclinical

Disease

+/- LVH

Triggers/

Strenuous

Duties

Death

Disease

Disability

Results from 3 retrospective studies that 
examined autopsy data for duty-related 
cardiac fatalities

*left ventricle described in 25 autopsies

LVH has been shown to be an
independent predictor of cardiac death

Left Ventricular Hypertrophy

Mod 1c. CVD and the Fire Service



“Toxic Soup” of Known & Unknown Carcinogens

• CO
• Formaldehyde
• Metals
• Flame retardant (PCBEs)
• Benzene
• PAHs
• NO2
• Glutaraldehyde
• Toulene
• Zylenes
• Styrene

Note: Short duration but high intensity believed to 
be particularly dangerous

Exposures



Exposures: Dermal Absorption 

Polycyclic Aromatic Hydrocarbons 
(PAH) contamination  high on wrist, 
neck, forehead, and back

The neck and groin areas are 
particularly vulnerable (NIOSH 
2013)

Before After

Jeff Stull, RTI 
study commissioned by IAFF



Lifetime Risk of 

Developing Cancer: 
Approximately 39.3 percent of 
men and women will be 
diagnosed with cancer of any 
site at some point during their 
lifetime, based on 2014-2016 
data.



Elevated 
Risk……….It’s 

Real!



Cancer Treatments 



Cancer: Early Detection is Key

• Colon cancer: 91% 5 year survival if caught early, 11% if it has already spread (Horner et 
al., 2009)

• Prostate cancer: 100% 5 year survival if caught early (ACS, 2009)

• Breast cancer: 98% 5 year survival if caught early, 15% survival in later stages (ACS, 
2009; Cancer Research UK)

• Bowel cancer: 9 of 10 will survive 5 years if caught early (Cancer Research UK)

Ref: Surveillance, 
Epidemiology, and End 
Results Program (SEER), 
1973-2006. Division of 
Cancer Control and 
Population Sciences, 
NCI. Bethesda, MD. 
2006.



“Your worst 
day is our 
everyday”

~Into the Fire (2005)



•Recent survey, nearly half of firefighters report 
having considered suicide

•15.5% reported attempting suicide

•Women in protective services (fire, law 
enforcement, EMS) had the highest rate of 
suicide of any occupation studied

•1.9-8.7% in general population attempt suicide

Suicide









“Because when 
we hit the fire 
ground, your 
risk factors 
become my 

risks.”

~ Firefighter Steve Mast



Are We Getting Physicals?



Are We Getting It Right?



Behavioral Assessment



360 Medical 
Size-Up Scenario

Analog to 
Fireground

Solution

No Medical Evaluation No size-up
Implement Medical Evaluations

Inappropriately Cleared by 
HCP Unfamiliar with Stress 

of FF 
Person doing size-
up not qualified

Have Medical Evaluations done by 
HCP familiar with physiological and 

environmental strain of FF

Medical Evaluation but 
Findings Not Followed-up 

On
Size-up done but 

not used

Implement Health and Fitness 
Program.

Encourage Individual Responsibility

Medical Evaluation, Things 
Appear Normal

Sometimes things 
go wrong

Continue to Search for Better 
Screening Tools



• Description of the physiological demands of firefighting

• Health Statistics

• Cardiovascular Events, Musculoskeletal Injuries, Behavioral Health Issues, Cancer

• Review of systems

• Cardiovascular Health and Fitness

• Cancer

• Musculoskeletal Injuries

• Behavioral Health

• Lung Disease

• Sleep Disorders

• Infectious Diseases

• Clinical recommendations for health monitoring

• References

• Additional Resources

A Healthcare Provider’s Guide to Firefighter Physicals



The Healthcare Provider’s Guide will be out and available 11/1/2016.
Look for the Press Release from the IAFC.

A Healthcare Provider’s Guide to Firefighter Physicals



Emergency Services 
Roadmap to Health & 

Wellness

• NFPA 1582 Q & A
• General

• Fire Administration

• Healthcare Provider

• Risk/Benefit Manager

• Fire administration responsibilities

• Healthcare provider responsibilities

• Resources for all firefighters, as well as info for 
specific types: 

• Career

• Wildland

• EMS

• Volunteer

• Candidate

• Data for city/county officials

• Resources for labor

• Resources for family and friends



Broward 
County LODD









Cardiovascular and 
Pulmonary Testing

• Cardiac Treadmill Stress Test

• Resting EKG

• Pulmonary Function Lung Capacity

• Metabolic Syndrome Analysis

• Body Composition Analysis

Fitness Assessments
 Functional Fitness Testing 
 Muscular Strength, Endurance, and         Flexibility 

Evaluation
 Cardiovascular 
 Stretching Programs
 Fitness Recommendations and Goals
 Injury Reduction Training
 Personal Fitness Rx
 Nutritional and Diet Needs Analysis



Cardiovascular Structural Changes 



• Baseline assessment consisted of 
data from 89 personnel (3 Stations of 
BSO’s 22 Stations).

• Of those assessed – 85.9% were in 
the overweight or obese category – a 
rate not only higher than the general 
US population, but also higher than 
established estimates in the fire 
service in general.

• 40% of firefighters had a waist 
circumference greater than 40”, 
which places them at a high risk for 
heart disease.

• The test sampling of 3 BSO fire 
stations was strictly voluntary yet all 
employees assigned to these stations 
chose to participate.

• Average weight loss was 4lbs during 
the study compared to the average 
firefighters 3 pound weight gain over 
the same timeframe.

• Firefighters advised the study was 
instrumental in them making lifestyle 
changes in their eating habits and 
exercise programs. 

• Departmental Level Assessment 
shows that 48.8% of BSOFR is high 
risk/obese (almost half of the 
Department!

Fuel 2 Fight Study



• There have been a total of 1952 open and closed claims excluding 
presumption claims under F.S. 112.18 heart claims. 

• Indemnity payments have been issued in the amount of 
$1,498,053.22

• Medical payments have been issued in the amount of $6,947,146.58

• As it relates to presumption claims under F.S. 112.18 we have 150
open claims. 

• Indemnity payments have been issued in the amount of 
$3,306,155.09

• Medical payments have been issued in the amount of $10,149,665.71 

Data Behind the Program





TOTAL WEIGHT

4,034

TARGET WEIGHT
3,580

TEAM #1

Target 
Weight loss 
as a Team 

(20 members)

454lbs

BRUNDZA, AARON P
CARVAJAL, JAVIER

CHANDLER, CHRISTOPHER
CONNOLLY, ROBERT

KRUPIN, JEFFREY
LEHMANN, KYLE
PARRA, ROBERT

PELLECER, SERGIO
PHIPPS, BRIAN
REID, JAMES

SAINTIL, KENCI
SANCHEZ, NIKKO

SIEB, RICHARD
THARP, MARLON

RIGGIO, MARK
HACKLER, JAMES

HERNANDEZ, ANDRES
PETERS, HOLLY

WOODWARD, ALISHA
SCHWITZER, JOSHUA










