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Executive Summary

On March 3, 2013, a 44-year-old Fire Chief
experienced coughing, shortness of breath, and
difficulty breathing while functioning as incident
commander at a brush fire. The Chief drove
himself to an on-scene ambulance and requested
assistance. On-scene emergency medical service
(EMS) personnel performed an initial assessment,
initiated care, and began transport. En route

to the emergency department (ED), the Chief
suffered cardiac and respiratory arrest. Despite
cardiopulmonary resuscitation (CPR) in the
ambulance for about 60 minutes, the Chief died.

The death certificate and autopsy report, both
completed by the County Medical Examiner’s
office, listed the cause of death as “atherosclerotic
and hypertensive cardiovascular disease.”

The autopsy revealed a massively enlarged
heart with severe coronary atherosclerosis.
Given the presentation of his illness and his
underlying heart disease discovered at autopsy,
the Chief’s respiratory distress was probably
due to acute exacerbation of undiagnosed heart
failure, precipitated by any of the following: a
hypertensive crisis, ischemia, a heart attack, or a
primary arrhythmia.

NIOSH offers the following recommendations to
reduce the risk of heart attacks and sudden cardiac
arrest among fire fighters at this and other fire
departments across the country.

Ensure that all fire fighters receive an annual
medical evaluation consistent with NFPA 1582,
Standard on Comprehensive Occupational
Medical Program for Fire Departments.

Ensure fire fighters are cleared for duty by a
physician knowledgeable about the physical
demands of firefighting, the personal protective
equipment used by fire fighters, and the various
components of NFPA 1582.

Phase in a mandatory comprehensive wellness
and fitness program for fire fighters.

Introduction & Methods

On March 3, 2013, a 44 year-old Fire Chief expe-
rienced breathing problems while functioning as
incident commander at a brush fire and then suf-
fered a fatal cardiopulmonary arrest en route to the
ED. NIOSH was notified of this fatality on March
4,2013, by the U.S. Fire Administration. NIOSH
contacted the affected fire department (FD) on
March 5, 2013, and again on May 16, 2013, to
obtain additional information and to schedule the
investigation. On June 3, 2013, a contractor for the
NIOSH Fire Fighter Fatality Investigation Team
(the NIOSH investigator) conducted an on-site
investigation of the incident.

During the investigation, the NIOSH investigator
interviewed the following people:
e Current Chief of the FD
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The National Institute for Occupational Safety and Health (NIOSH), an institute within the Centers for Disease Control and Prevention (CDC), is the
federal agency responsible for conducting research and making recommendations for the prevention of work-related injury and illness. In 1998, Congress
appropriated funds to NIOSH to conduct a fire fighter initiative that resulted in the NIOSH “Fire Fighter Fatality Investigation and Prevention Program”
which examines line-of-duty-deaths or on duty deaths of fire fighters to assist fire departments, fire fighters, the fire service and others to prevent similar
fire fighter deaths in the future. The agency does not enforce compliance with State or Federal occupational safety and health standards and does not
determine fault or assign blame. Participation of fire departments and individuals in NIOSH investigations is voluntary. Under its program, NIOSH
investigators interview persons with knowledge of the incident who agree to be interviewed and review available records to develop a description of
the conditions and circumstances leading to the death(s). Interviewees are not asked to sign sworn statements and interviews are not recorded. The
agency’s reports do not name the victim, the fire department or those interviewed. The NIOSH report’s summary of the conditions and circumstances
surrounding the fatality is intended to provide context to the agency’s recommendations and is not intended to be definitive for purposes of determining
any claim or benefit. For further information, visit the program website at www.cdc.gov/niosh/fire or call toll free 1-800-CDC-INFO (1-800-232-4630).
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Introduction & Methods (cont.)

e Crew members who were working with the
deceased Chief at the brush fire

e EMS personnel who provided treatment

e Wife of the deceased Chief

e Medical Examiner

The NIOSH investigator reviewed the following
documents in preparing this report:

County dispatch records

FD incident report

FD training records

Ambulance pre-hospital care report

Death certificate

Medical Examiner’s report

Primary care physician (PCP) medical records
Witness statements taken the day of the event

Investigative Results

Incident. On March 3, 2013, at 1518 hours the FD
was dispatched to a brush fire in a national wild-
life refuge. The engine arrived at 1527 hours and
the Chief arrived in his personally owned vehicle
and assumed command of the scene at approxi-
mately the same time. The fire was burning in a
large open field (primarily sagebrush and grass)
and was threatening a building on the refuge
property. The Chief was also concerned about the
fire entering a tree line and jumping a road, thus
threatening private property. The brush truck ar-
rived on scene at 1544 hours.

Several personnel who reported to Command

for their assignments noticed that the Chief was
coughing and sweating. When questioned about
his health, the Chief told members that he was get-
ting over a cold.

At 1554 hours the Chief drove his vehicle a short
distance (< 1 mile) from his command post to a

Medic unit stationed at the entrance to the refuge.
The Chief was gasping for air and vomiting as he
walked from his vehicle to the ambulance. The
paramedic assisted the Chief into the back of the
ambulance and initial assessment revealed that the
Chief was sweating profusely and had rapid res-
pirations (> 30 breaths per minute; normal is 6-12
breaths per minute), an elevated heart rate (140
beats per minute; normal resting is 60 -100 beats
per minute), and a markedly elevated blood pres-
sure (226/199 millimeters of mercury [mmHg];
normal is <120/80 mmHg). The Chief was imme-
diately placed on oxygen using a non-rebreather
mask. The paramedic radioed for assistance from
another emergency medical technician (EMT)
and a driver. As the two arrived, the ambulance
departed the scene at 1605 hours to meet a medi-
cal helicopter to transport the Chief to the nearest
hospital (46 miles away).

While en route the Chief went into respiratory and
cardiac arrest. CPR was initiated. After suction-
ing the Chief’s airway to remove the vomitus, the
paramedic inserted an oropharyngeal tube and
ventilated the Chief with oxygen using a bag and
mask. The EMT attached the automated exter-

nal defibrillator leads onto the Chief’s chest, but
no shock was advised. The paramedic attempted
orotracheal intubation but was unsuccessful.

The ambulance drove approximately 14 miles to
the landing zone where the neighboring advanced
cardiac life support unit and medical helicop-

ter met them. All three EMS units continued to
provide treatment including intravenous cardiac
medications, defibrillations, and intubation. De-
spite these resuscitation measures, there was no
improvement in the Chief’s condition. At 1722
hours, approximately 1 hour and 17 minutes after

Page 3



A Summary of a NIOSH fire fighter fatality investigation

Report #2013-10

Volunteer Fire Chief Suffers Cardiac Arrest at Brush Fire -

North Carolina

Investigative Results (cont.)

the initiation of medical treatment, resuscitation
efforts were discontinued and the Chief was pro-
nounced dead.

Medical Findings. The death certificate and
autopsy, both completed by the Assistant Chief
Medical Examiner, listed the cause of death as
“atherosclerotic and hypertensive cardiovascular
disease.” Pertinent autopsy findings included a
massive heart (cardiomegaly) weighing 835 grams
(expected 452 grams) with biventricular hyper-
trophy. His coronary arteries showed “diffuse
moderate with multifocal severe” atherosclerotic
stenosis of the main coronary arteries. No coro-
nary thrombosis was noted. See Appendix A for
more detailed autopsy information.

The Chief had long-standing hypertension (diag-
nosed in 1999) and Type 2 diabetes mellitus (di-
agnosed in 2002), both of which were poorly con-
trolled. The Chief switched to a new PCP in August
2011, after having not seen his physician since
December 2009. In August 2011, his blood pressure
was 200/100 mmHg. The Chief saw his PCP five
times between August 2011 and January 2012 to
monitor his blood pressure and to adjust his blood
pressure medications. The Chief did not return

to his PCP after his January 2012 visit, at which
time his blood pressure was still poorly controlled
(176/90 mmHg). His most recent laboratory tests,
which were completed in August 2011, included
high blood glucose (224 milligrams per deciliter
[mg/dL]; normal < 110 mg/dL) and high hemo-
globin A1C (9.4%; normal less than 7.0%), both
indicative of poorly controlled diabetes mellitus.
Laboratory tests completed in August 2011 also in-
dicated total cholesterol of 173 mg/dL (desirable <
200 mg/dL), high density lipoprotein (HDL choles-
terol) of 57 mg/dL (normal 40-59 mg/dL), and low

density lipoprotein (LDL cholesterol) of 106 mg/
dL (optimal < 100 mg/dL; near optimal 100-129
mg/dL; borderline high 130-159 ml/dL) [National
Cholesterol Education Program 2002].

The Chief had a family history of cardiovascular
disease, hypertension, and Type 2 diabetes. He
had quit smoking approximately 3 years before
his death. At autopsy, the Chief was 70 inches tall
and weighed about 249 pounds, giving him a body
mass index of 35.7 kilograms per meter squared
[CDC 2011]. He was a smoker, but had quit smok-
ing in 2010. He had a family history of coronary
heart disease (CHD).

Description of the Fire Department

The volunteer FD consists of 30 uniformed
personnel serving a population of approximate-
ly 1,800 residents in a geographic area of 45
square miles.

Membership. Potential members must have a
driver’s license and be 18 years of age; junior
members may join at 14 years of age but have
limited responsibilities. Potential members are
required to attend three business meetings, which
are held monthly, before the members vote.

Medical Evaluations/Medical Clearance. The
FD does not require pre-placement or periodic
medical evaluations. The FD does not require a
medical clearance for return to work following
an injury or illness.

Fitness/Wellness Programs. The FD has exercise
equipment at the fire station but does not provide a
fitness or wellness program.
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Discussion

Coronary Heart Disease. The most common risk
factor for cardiac arrest and sudden cardiac death
is CHD, defined as the build-up of atherosclerotic
plaque in the coronary arteries [AHA 2012]. Risk
factors for CHD include three non-modifiable fac-
tors (age older than 45, male gender, and family
history of CHD) and six modifiable factors (smok-
ing, hypertension, high blood cholesterol, obesity,
physical inactivity, and diabetes mellitus) [Na-
tional Cholesterol Education Program 2002; AHA
2012;]. The Chief had five of these risk factors
(male, family history of CHD, diabetes mellitus,
hypertension, and obesity).

The narrowing of the coronary arteries by athero-
sclerotic plaques occurs over many years, typical-
ly decades [Libby 2008]. However, the growth of
these plaques probably occurs in a nonlinear, often
abrupt fashion [Shah 1997]. Most heart attacks
occur when a vulnerable plaque ruptures, caus-
ing a blood clot to form and occlude a coronary
artery. Establishing a recent (acute) heart attack
requires one or more of the following: character-
istic electrocardiogram (EKG) changes, elevated
cardiac enzymes, or coronary artery thrombus. In
this case, the Chief did not have a heart rhythm to
conduct an EKG tracing, he died before cardiac
enzymes would become elevated, and no throm-
bus was identified at autopsy. However, heart
attacks can occur without evidence of a coronary
thrombus [Davies 1992; Farb et al. 1995]. Thus,
although a heart attack is unlikely, it cannot be
ruled out.

Heart Failure. Heart failure is the inability of the
heart to pump enough blood to meet the body’s
needs [Mann 2008]. Fatigue, shortness of breath,
and dyspnea on exertion are the most common
initial presentations of heart failure. Because

the body can compensate for impaired cardiac
function, a person with heart failure can be as-
ymptomatic. Conditions that commonly cause or
exacerbate heart failure symptoms include chronic
hypertension, hypertensive crisis (rapid acute el-
evation of blood pressure), myocardial infarction,
discontinuation of heart failure medication, car-
diac arrhythmias, pulmonary embolus, heat stress,
and physical overexertion. The Chief probably had
chronic heart failure as evidenced by his massive-
ly enlarged heart (severe cardiomegaly) and left
ventricular hypertrophy (LVH). His acute onset of
respiratory distress (pulmonary edema) was prob-
ably an acute exacerbation of his heart failure due
to hypertensive crisis (his initial blood pressure
was 226/199 mmHg). However, ischemia, a heart
attack, or a primary cardiac arrhythmia cannot be
ruled out.

Cardiomegaly/Left Ventricular Hypertrophy. The
autopsy revealed that the Chief had cardiomegaly
and biventricular hypertrophy, with the left ven-
tricle being severely hypertrophied (2.3 cm). Both
conditions independently increase the risk for
sudden cardiac death [Levy et al. 1990]. Hyper-
trophy of the left ventricle is relatively common
among individuals with long-term hypertension, a
heart valve problem, or chronic cardiac ischemia
(reduced blood supply to the heart muscle) [Siegel
1997]. The Chief had a history of hypertension
and probably had ischemia due to his underlying
coronary artery disease (CAD). Therefore, both
conditions probably caused his marked cardio-
megaly and LVH. On the basis of the lack of
characteristic histologic findings on autopsy, the
medical examiner determined that hypertrophic
cardiomyopathy was not a cause of his cardiomeg-
aly [Ho and Seidman 2006].
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Discussion (cont.)

Sudden Cardiac Death. The Chief’s sudden
cardiac death was probably an acute exacerbation
of undiagnosed heart failure precipitated by any
of the following: hypertensive crisis, ischemia, a
heart attack, or a primary cardiac arrhythmia. Epi-
demiologic studies have found that heavy physi-
cal exertion sometimes immediately precedes and
triggers sudden cardiac death [Albert et al. 2000].
Sudden cardiac events in fire fighters have been
associated with alarm response, fire suppression,
and heavy exertion during training (including
physical fitness training) [Kales et al. 2003; Kales
et al. 2007; NIOSH 2007]. Some authors have
also suggested that activation of the sympathetic
nervous system (adrenaline surge) associated with
alarm response and emergency operations may
contribute to the triggering of cardiac events in
fire fighters [Soteriades et al. 2011]. It is unclear
if being incident commander at this brush fire
could have generated the physical or emotional
stress needed to trigger the Chief’s sudden death.

Occupational Medical Standards for Structural
Fire Fighters. To reduce the risk of sudden car-
diac arrest or other incapacitating medical condi-
tions among fire fighters, the National Fire Protec-
tion Association (NFPA) developed NFPA 1582,
Standard on Comprehensive Occupational Medi-
cal Program for Fire Departments [NFPA 2007;
NFPA 2013]. This voluntary industry standard
provides (1) the components of a preplacement
and annual medical evaluation and (2) medical fit-
ness for duty criteria. The Chief either had, or had
risk factors for, the following medical conditions
warranting medical fitness for duty concerns: hy-
pertension, diabetes mellitus, metabolic syndrome,
and CHD.

Hypertension. NFPA 1582 provides guidance for
fire department physicians to follow when treat-
ing hypertensive fire fighters [NFPA 2013]. The
standard states that Stage 2 hypertension (systolic
> 160 mmHg or diastolic > 100 mmHg) com-
promises the member’s ability to safely perform
several essential job tasks. Explanatory informa-
tion in the Appendix indicates that members with
Stage 2 hypertension should be restricted until
their blood pressure is brought under control.
Despite visiting his PCP several times in 2011,
the Chief’s blood pressure remained poorly con-
trolled. Based on NFPA 1582, the Chief should
have been restricted from firefighting duties in-
cluding incident command because of the risk of
sudden incapacitation [NFPA 2013].

Diabetes Mellitus. NFPA 1582 provides guid-
ance for fire department physicians to follow
when treating diabetic fire fighters [NFPA 2013].
The standard states that fire fighters with diabe-
tes mellitus that is controlled by diet, exercise,
or oral hypoglycemic agents should be restricted
from duty unless the member meets all of the fol-
lowing criteria:

e has had hemoglobin A1C measured at least four
times a year over the last 12 months prior to
evaluation if the diagnosis of diabetes has been
present over 1 year. Hemoglobin A1C read-
ings > 8% shall trigger a medical evaluation to
determine if another condition is responsible for
the elevated hemoglobin A1C. In addition,a set
schedule for blood glucouse monitoring and a
thorough review of that data shall occur

e if on oral hypoglycemic agents, has had no
episodes of severe hypoglycemia (defined as
requiring assistance of another person in the
preceding year)
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Discussion (cont.)

e has achieved a stable blood glucose as evi-
denced by hemoglobin A1C level < 8% during
the prior 3-month period

e has a dilated retinal exam by a qualified oph-
thalmologist or optometrist that shows no higher
grade of diabetic retinopathy than microaneu-
rysms

e has normal renal function on the basis of a cal-
culated creatinine clearance > 60 milliliters per
minute and absence of proteinuria

e has no autonomic or peripheral neuropathy

e has normal cardiac function without evidence of
myocardial ischemia on cardiac stress testing (to
at least 12 METs) by EKG and cardiac imaging.

The Chief did not meet any of these criteria.
Based on NFPA 1582, he should have been
restricted from fire fighting duties including
incident command because of increased risk of
sudden incapacitation.

Metabolic Syndrome. NFPA 1582 provides guid-
ance for fire department physicians to follow
when treating members with metabolic syndrome
[NFPA 2013]. Metabolic syndrome increases the
risk of cardiovascular ischemic disease, diabetes,
and accelerated hypertension. Metabolic syn-
drome is defined as three or more of the following
components [Grundy et al 2004; NFPA 2013]:

e abdominal obesity, defined as a waist circum-
ference >102 cm (>40 in) in men
triglycerides > 150 mg/dL

HDL cholesterol < 40 mg/dL for men

blood pressure > 135/85 mmHg

fasting blood glucose > 110 mg/dL

The NFPA Standard states that members with the
metabolic syndrome should receive an exercise
stress test with imaging. An abnormal stress test

or an inability to achieve 12 METs on the stress
test indicates an inability to safely perform sev-
eral essential job tasks. The Chief had metabolic
syndrome based on his high blood pressure, high
blood glucose, and obesity. According to the med-
ical records provided to NIOSH, a stress test was
not performed..

Risk Factors for CHD. The Chief had multiple
risk factors for CHD and was found on autopsy to
have severe CHD. Exercise stress tests can identi-
fy occult CHD. Recommendations for conducting
exercise stress tests on asymptomatic individu-
als without known heart disease are varied. The
following paragraphs summarize the positions of
widely recognized organizations on this topic.

NFPA 1582, a voluntary industry standard, rec-

ommends an exercise stress test with or without

imaging be performed “when clinically indi-

cated by history or symptoms” and refers the

reader to its Appendix A [NFPA 2013]. Items in

Appendix A are not standard requirements, but

are provided for “informational purposes only.”

Appendix A recommends using submaximal

(85% of predicted maximal heart rate) stress

tests as a screening tool to evaluate a fire fight-

er’s aerobic capacity. Cardiology evaluation

with a symptom-limiting stress test and imaging

studies should be used for fire fighters with the

following conditions:

e abnormal screening submaximal tests

e cardiac symptoms

e known coronary artery disease (CAD)

e one or more risk factors* for CAD (in men
older than 45 and women older than 55)

e fire fighters with a Framingham Risk Score
> 10% [NHLBI 2008]
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*Risk factors are defined as hypercholesterol-
emia (total cholesterol > 240 milligrams per
deciliter), hypertension (diastolic blood pres-
sure > 90 mm of mercury), smoking, diabetes
mellitus, or family history of premature CAD
(heart attack or sudden cardiac death in a first-
degree relative less than 60 years old).

The American College of Cardiology/Ameri-
can Heart Association (ACC/AHA) has also
published exercise testing guidelines [Gibbons
et al. 2002]. The ACC/AHA guideline states
the evidence is “less well established” (Class
IIb) for the following groups:
e persons with multiple risk factors (defined
similarly to those listed by the NFPA)
e asymptomatic men older than 45 years and
women older than 55 years:
o who are sedentary and plan to start
vigorous exercise
o who are involved in occupations in
which impairment might jeopardize
public safety (e.g., fire fighters)
o who are at high risk for CAD due to
other diseases (e.g., peripheral vascular
disease and chronic renal failure)

The U.S. Department of Transportation pro-

vides guidance for those seeking medical cer-

tification for a commercial driver’s license. An

expert medical panel recommended exercise

tolerance tests (stress tests) for asymptomatic

“high risk” drivers [Blumenthal et al. 2007].

The panel defines high risk drivers as those

with any of the following:

e diabetes mellitus

e peripheral vascular disease

e age 45 and above with multiple risk factors
for coronary heart disease

e Framingham risk score predicting a 20%
coronary heart disease event risk over the
next 10 years

The U.S. Preventive Services Task Force (USP-
STF) does not recommend stress tests for asymp-
tomatic individuals at low risk for CHD events.
For individuals at increased risk for CHD events,
the USPSTF found “insufficient evidence to
recommend for or against routine screening with
EKG, exercise tolerance test, or electron beam
computerized tomography scanning ...” Rather,
they recommend the diagnosis and treatment of
modifiable risk factors (hypertension, high cho-
lesterol, smoking, and diabetes) [USPSTF 2004].
The USPSTF does note that “For people in certain
occupations, such as pilots, and heavy equipment
operators (for whom sudden incapacitation or
sudden death may endanger the safety of others),
consideration other than the health benefit to the
individual patient may influence the decision to
screen for coronary heart disease.”

In summary, despite the Chief’s relatively young
age (< 45 years), available guidelines indicate that
an exercise stress test was appropriate given the
number and severity of his CHD risk factors. Spe-
cifically, NFPA 1582 recommends that a stress test
be performed for individuals with diabetes mel-
litus or metabolic syndrome because of the greater
risk of cardiovascular disease in individuals with
these conditions. Had a stress test been performed,
perhaps his underlying CHD could have been
identified and subsequently treated.
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Recommendations

NIOSH investigators offer the following recommen-
dations to reduce the risk of on-the-job heart attacks
and sudden cardiac arrest among fire fighters.

Recommendation #1: Ensure that all fire fighters re-
ceive an annual medical evaluation consistent with
NFPA 1582, Standard on Comprehensive Occupa-
tional Medical Program for Fire Departments.

Guidance regarding the content and frequency of
these medical evaluations can be found in NFPA
1582 and in the International Association of Fire
Fighters (IAFF)/International Association of Fire
Chiefs (IAFC) Fire Service Joint Labor Management
Wellness/Fitness Initiative [NFPA 2013; IAFF, IAFC
2008]. These evaluations are performed to deter-
mine fire fighters’ medical ability to perform duties
without presenting a significant risk to the safety and
health of themselves or others. To ensure improved
health and safety of candidates and members, and to
ensure continuity of medical evaluations, it is rec-
ommended the FD comply with this recommenda-
tion, particularly the section addressing CHD issues.
However, the FD is not legally required to follow the
NFPA standard or the IAFF/IAFC initiative. Apply-
ing this recommendation involves economic reper-
cussions and may be particularly difficult for smaller
fire departments to implement.

To overcome the financial obstacle of medical evalu-
ations, the FD could urge current members to get
annual medical clearances from their private physi-
cians. Another option is having the annual medical
evaluations (vital signs, height, weight, visual acuity,
and EKG) completed by paramedics and emergency
medical technicians from the local ambulance ser-
vice. This information could then be provided to a
community physician (perhaps volunteering his or
her time), who could review the data and provide

medical clearance (or further evaluation, if needed).
The more extensive portions of the medical evalu-
ations could be performed by a private physician at
the fire fighter’s expense (personal or through insur-
ance), provided by a physician volunteer, or paid
for by the FD, city, or state. Sharing the financial
responsibility for these evaluations between fire
fighters, the FD, the city, the state, and physician
volunteers may reduce the negative financial impact
on recruiting and retaining needed fire fighters.

Recommendation #2: Ensure fire fighters are
cleared for duty by a physician knowledgeable about
the physical demands of firefighting, the personal
protective equipment used by fire fighters, and the
various components of NFPA 1582.

According to NFPA 1582 and the IAFF/IAFC Fire
Service Joint Labor Management Wellness/Fitness
Initiative, the FD should have an officially desig-
nated physician who is responsible for guiding,
directing, and advising the members with regard to
their health, fitness, and suitability for duty [NFPA
2013; IAFF/IAFC 2008]. The physician should
review job descriptions and essential job tasks re-
quired for all FD positions to understand the physi-
ological and psychological demands of firefighting
and the environmental conditions under which fire
fighters perform, as well as the personal protective
equipment they must wear during various types of
emergency operations. In addition, this physician
should oversee all fitness for duty recommendations
provided by PCPs and have the final authority for
all medical fitness for duty decisions. It is important
that firefighters, and command personnel, be medi-
cally cleared to reduce the risk of sudden incapacita-
tion during emergency operations. To ensure the FD
physician or other PCP is familiar with NFPA 1582,
the NIOSH investigators recommend the FD provide
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Recommendations (cont.)

a copy or a link to the NFPA website where a copy
could be purchased or viewed on-line at no charge.

Recommendation #3: Phase in a mandatory compre-
hensive wellness and fitness program for fire fighters.

Guidance for fire department wellness/fitness pro-
grams to reduce risk factors for cardiovascular dis-
ease and improve cardiovascular capacity is found

in NFPA 1583, Standard on Health-Related Fitness
Programs for Fire Fighters, the IAFF/IAFC Fire
Service Joint Labor Management Wellness/Fitness
Initiative, the National Volunteer Fire Council Health
and Wellness Guide, and in Firefighter Fitness: A
Health and Wellness Guide [USFA 2004; IAFF, IAFC
2008; NFPA 2008; Schneider 2010]. Worksite health
promotion programs have been shown to be cost ef-
fective by increasing productivity, reducing absentee-
ism, and reducing the number of work-related injuries
and lost work days [Stein et al. 2000; Aldana 2001].
Fire service health promotion programs have been
shown to reduce CHD risk factors and improve fitness
levels, with mandatory programs showing the most
benefit [Dempsey et al. 2002; Womack et al. 2005;
Blevins et al. 2006]. A study conducted by the Oregon
Health and Science University reported a savings of
more than $1 million for each of four large fire depart-
ments implementing the IAFF/IAFC wellness/fitness
program compared to four large fire departments not
implementing a program. These savings were primar-
ily due to a reduction of occupational injury/illness
claims with additional savings expected from reduced
future nonoccupational healthcare costs [Kuehl et

al. 2013]. The FD does not have a wellness/fitness
program. Given the FD’s structure, the National Vol-
unteer Fire Council program would be very helpful
[USFA 2004]. NIOSH recommends a formal, manda-
tory wellness/fitness program to ensure all members
receive the benefits of a health promotion program.
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Appendix A

Autopsy Findings
e Heart size and structure
o Heart weight = 835 grams (expected weight
452 grams) [Silver and Silver 2001]
o Biventricular hypertrophy
e Left ventricular wall concentrically
hypertrophied = 2.3 cm
e Right ventricular wall = 0.5 cm
o Heart valves are within norml limits
e Coronary arteries
o Coronary artery distribution is right
dominant
o Focally calcific moderate atherosclerotic
stenosis of the anterior descending,
diagonal, and right coronary arteries
o No coronary thrombosis
e Microscopic examination
o Patchy myocyte hypertrophy
o Variable areas of stellate interstitial and
perivascular fibrosis
o Scattered contraction bands
o Fatty infiltration of the AV node
e No drugs of abuse detected
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