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Lieutenant Suffers a Fatal Cardiac Event After 
Completing Live Fire Training - Wisconsin

SUMMARY
On December 8, 2008, a 42-year-old Lieuten-
ant (LT) in a Volunteer Fire Department (FD) 
died after completing live fire training drills 
that were part of a certified Fire Fighter II train-
ing course.  The live fire training involved two 
separate drills: 1) extinguishing a simulated 
natural gas fire, and 2) discharging a foam line.  
The LT complained of cold symptoms during 
the training and became short of breath dur-
ing the last evolution.  Upon completion of the 
last drill, as other students cleaned up the hose 
lines, he indicated that he was going to his FD 
vehicle to rest.  Approximately 10 minutes af-
ter leaving the training area, the LT was found 
pulseless, breathless, and non-responsive in the 
area between the training site and his FD vehi-
cle.  Cardiopulmonary resuscitation (CPR) was 
initiated by firefighters followed by advanced 
life support (ALS) by the arriving ambulance 
personnel.  Despite these efforts the LT died.  
The autopsy report listed the cause of death 
as “Cardiac arrhythmia following strenuous 
physical activity (firefighter training) in indi-
vidual with hypertensive and atherosclerotic 
cardiovascular disease.”  NIOSH investigators 
agree with this assessment and conclude that 
the physical exertion associated with the train-
ing drills performed in full personal protective 
equipment triggered the LT’s sudden cardiac 
death.   

NIOSH investigators offer the following rec-
ommendations to reduce the risk of fatalities 
from sudden cardiac arrest among fire fighters 
at this and other fire departments across the 
country.  Had these recommended measures 
been in place prior to the FF’s collapse, his 
sudden cardiac death may have been prevented 
at this time.

Ensure that an automated external de-●●
fibrillator is available during planned 
training drills.
Provide on-scene emergency medi-●●
cal services with advanced life support 
and transport capability during live fire 
training.  
Provide mandatory pre-placement and ●●
periodic medical evaluations to all fire 
fighters consistent with the National 
Fire Protection Association (NFPA) 
Standard 1582, Standard on Compre-
hensive 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 compo-
nents of NFPA 1582. 
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Develop a comprehensive wellness/fit-●●
ness program for fire fighters to reduce 
risk factors for cardiovascular disease 
(CVD) and improve cardiovascular ca-
pacity.

Discontinue lumbar spine x-rays as a ●●
screening test administered during the 
pre-placement medical evaluation.

INTRODUCTION & METHODS 
On December 8, 2008, a 42 year old LT col-
lapsed and died after completing live fire train-
ing.  Despite on-scene CPR, defibrillation, and 
ALS, the LT could not be revived. The United 
States Fire Administration notified NIOSH 
of this fatality on December 9, 2008. NIOSH 
contacted the affected FD shortly thereafter to 
obtain further information, and again on July 
22, 2009, to schedule the investigation. On 
August 17, 2009, a contractor for the NIOSH 
Fire Fighter Fatality Investigation Team (the 
NIOSH investigator) conducted an on-site in-
vestigation of the incident.

During the investigation, the NIOSH investi-
gator interviewed the following people:

Fire Chief●●

Instructor in charge of the training drills●●

Battalion Chief of responding FD●●

Paramedics responding to the LT●●

Crew members who were involved in ●●
training with the LT

LT’s wife●●

The NIOSH investigator reviewed the follow-
ing documents in preparation of this report:

Dispatch records●●

Ambulance report●●

Death certificate●●

Autopsy report●●

Primary care physician’s medical re-●●
cords

Police report of the fatality●●

Crew members’ statements●●

FF training records●●

Fire Department 2008 Annual Report●●

RESULTS OF INVESTIGATION
Community College Fire Training Center. The 
fire training center, a State-accredited training 
facility, provides live fire training to firefight-
ers from a two-county area.  The training fa-
cility offers live fire training that leads to Fire 
Fighter I and II Certification.    The training 
center also offers a number of other fire ser-
vice courses as part of an Associates Degree 
program. The Fire Fighter II course that the 
LT was taking involved 40 hours of classroom 
and live fire instruction.  The class met once a 
week for 4 hours (1800 – 2200 hours) with the 
live fire drill on December 8, being the final 
class of the course.

Prior to this incident, no major event such as 
burn injuries or cardiac arrests had occurred 
during training programs at the facility.  The 
administrator in charge of the program report-
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ed that several minor cuts and sprains have oc-
curred during training over the years, but only 
one injury (a knee sprain) was serious enough 
to warrant transport to the Emergency Depart-
ment.

Incident. On December 8, 2008, the LT awoke 
at approximately 0600 hours and worked a full 
day (about 0800 to 1630 hours) at his full-time 
job as a phone installer, which required moder-
ate levels of physical activity.  He spoke with 
his wife by telephone twice in the afternoon 
and reported no medical complaints.  Follow-
ing work, the LT drove approximately 30 miles 
to the training facility with three other firefight-
ers from the area who were also enrolled in the 
Firefighter II course.  The group stopped and 
had dinner prior to attending the class.  

The class met in a classroom at the training 
facility at 1800 hours to review the drills of 
the evening.   At approximately 1830 hours the 
class went outside to conduct training drills.  It 
was snowing lightly and the temperature was 
approximately 35 °F, with 81% humidity, and 
winds out of the southeast at 11.5 mph [Weath-
er Underground 2009].  The training involved 
two separate exercises: one which simulated a 
natural gas fire at a gas station, and the second 
which involved setting up a “foam line.”  The 
students were involved in training from ap-
proximately 1830 hours until 2018 hours when 
the incident occurred.  

The simulated natural gas fire drill involved 
a crew of three firefighters advancing an 1¾” 
hose line to suppress a natural gas fire and 
turning off the gas supply.  Each team com-

pleted the drill three times with each FF serv-
ing in the three positions on the line.  During 
these drills the FFs wore full personal protec-
tion equipment and self contained breathing 
apparatus (SCBA).  Each drill lasted approxi-
mately 1-2 minutes.  The drill was described as 
moderately strenuous by students and instruc-
tors.  When students were not performing the 
drill they were watching other students. After 
each evolution the entire group critiqued each 
performance.  The LT performed all three rota-
tions of his team’s drill with no reduction of 
his physical performance, no complaints, and 
no appearance of distress.  

The foam drill entailed setting up and discharg-
ing a 1¾” foam line.  A bucket of foam concen-
trate was positioned next to the engine and an 
“eductor” was used to take up the foam con-
centrate, aerate it, and mix it with water.   The 
class opened the nozzle on the line to discharge 
the foam and observed the “foam blanket” that 
was created. There was no fire suppression 
involved in this drill and only one evolution 
was performed by the LT’s team.  The drill 
was described as very light by the instructors 
and fellow students.  While other teams were 
performing the drill, one of the instructors and 
some of the students noticed the LT catching 
his breath with his hands on his knees.  Al-
though the LT successfully completed the drill 
the instructor questioned the LT about his con-
dition. The LT reported that he had been suf-
fering from a cold for the last week and that 
the natural gas fire drill had “kicked his butt.”  
Despite noting these symptoms, instructors 
and other classmates did not consider the LT’s 
condition to be serious because his symptoms 
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valve mask with adequate ventilation docu-
mented by end tidal carbon dioxide measure-
ments.  At this point the AED reported that the 
LT was in asystole (no heart beat).  An intra-
venous (IV) line was placed and epinephrine 
and atropine were administered and the heart 
rhythm temporarily converted to ventricular 
fibrillation.  A shock was administered, but 
the heart rhythm quickly returned to asystole 
and remained in asystole or pulseless electrical 
activity for 30 minutes.  Approximately 50-55 
minutes after the LT collapsed, the physician 
providing medical control to the ambulance 
team advised that ALS should be discontinued.  
At 2104 hours the LT was pronounced dead. 

Medical Findings.  A Forensic Pathology Fel-
low in the County Medical Examiner’s Office 
performed the autopsy and completed the death 
certificate. The death certificate and autopsy 
listed “cardiac arrhythmia following strenuous 
physical activity (firefighter training) in indi-
vidual with hypertensive and atherosclerotic 
cardiovascular disease” as the immediate cause 
of death.  Evidence of atherosclerotic disease 
included approximately 50% stenosis of the 
right coronary and left anterior descending ar-
tery.  Evidence of hypertensive cardiovascular 
disease included moderate to marked left ven-
tricular hypertrophy.  For more complete au-
topsy information see appendix A. 

The LT was 69 inches tall and weighed 186 
pounds, giving him a body mass index (BMI) 
of 27.5. A BMI of 25.0–29.9 kilograms per 
meters squared (kg/m2) is considered over-
weight [CDC 2009].  The LT was reportedly 
conscientious about his diet, and a waist cir-

seemed relatively mild, they did not affect his 
drill performance, and they seemed to be plau-
sibly explained by his recent cold.  

Following the foam drill, the training was com-
pleted for the evening.  The instructor instruct-
ed the students to pack up the equipment and 
return to the classroom.   The LT told a fellow 
FF and an instructor that he was going back 
to his FD vehicle to catch his breath while the 
others students finished cleaning up.  

Approximately 8-10 minutes later, students 
and instructors from the class noticed the LT 
lying face-up on the ground approximately 
50-75 ft from his vehicle.  The LT was still 
dressed in full turnout gear lying on top of his 
SCBA.  The LT was unresponsive, pulseless, 
and not breathing.  Classmates immediately 
began CPR and an instructor called 9-1-1 and 
requested an ALS ambulance.  Prior to the am-
bulance arrival, a police officer at the training 
facility provided an automated external defi-
brillator (AED) from his squad car to firefight-
ers performing CPR.  The AED was attached 
to the LT but no shock was advised (at least 
two cycles of checking the AED resulted in 
no shock messages).  Fellow firefighters in the 
class continued CPR until care was transferred 
to the arriving paramedic unit.

The 9-1-1 call was received at 2018 hours and 
an ALS ambulance arrived on-scene approxi-
mately 6 minutes later (2024 hours).  Upon 
arrival the paramedics found the LT unrespon-
sive, pulseless, and not breathing with CPR in 
progress.  Paramedics were unable to intubate 
the LT, therefore oxygen was provided by bag-
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cumference of 32 inches suggested that he did 
not have abdominal obesity.  He was active in 
his work (phone installer) but he did not exer-
cise regularly.  The LT was a non-smoker.

The LT’s last medical evaluation was in Febru-
ary 2008 when he obtained a yearly physical 
from his primary care physician.  At that time 
his blood pressure was normal [122/70 milli-
meters of mercury (mmHg)], his glucose was 
slightly elevated [101 milligram per deciliter 
(mg/dL)] as was his cholesterol (209 mg/dL)].  
A review of his medical records revealed sev-
eral instances of high blood pressure readings 
in 2003 and 2004 (144/88; 140/84, 132/86; 
140/90), however, these readings were ob-
tained when he was seeing his physician for 
medical reasons such as a cold or joint pain 
that could have been responsible for a tempo-
rary rise in his blood pressure.  Furthermore, 
all blood pressure readings obtained by his 
physician since March 2004 were normal.

The LT had had a cold for several weeks, which 
he had been treating with over-the-counter 
medication, and he expressed to several people 
during training that he thought the cold was re-
sponsible for his fatigue and difficulty breath-
ing during the training.  

DESCRIPTION OF THE FIRE 
DEPARTMENT 
At the time of the NIOSH investigation, the 
Volunteer FD consisted of one fire station with 
46 uniformed personnel (Paid Call) that served 
a population of approximately 3,300 residents 

in a geographic area of just over a square mile.  
In 2008, the FD responded to 582 alarms of 
which 24 were fire calls.  

Membership and Training. The FD applicants 
must be at least 18 years of age and have a high 
school diploma.  All applicants go through an 
interview process with the Fire Chief and a 
line officer.  As part of their employment con-
tract, candidates are required to indicate their 
acceptance of the duty requirements (includ-
ing attending at least 65% of training and re-
sponding to a minimum of 20% of fire calls).  
New members undergo an orientation program 
that includes reviewing response guidelines, 
working in dispatch, and being mentored by a 
line officer. Candidates are required to pass a 
physical agility test, but members do not have 
this requirement.  The LT had been a member 
of the FD for over 16 years and was promoted 
to the rank of Lieutenant in May 2008.  The LT 
was a certified Firefighter I, Driver/Operator-
Pumper, and Emergency Medical Technician.  
He had also completed training in Extrication, 
HazMat Recognition, Fire Arson Detection, 
Incident Command System, and National Inci-
dent Management System.  

Medical Evaluation Program. The FD re-
quires a pre-employment medical evaluation 
for new members.  The pre-employment medi-
cal evaluation includes a respirator question-
naire (consistent with one required for the Oc-
cupational Safety and Health Administration 
(OSHA) respiratory protection standard (CFR 
1910.134)], physical examination, lumbar 
spine x-ray, blood chemistries, urinalysis, and 
urine drug screen.  The FD has no requirement 
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for annual medical evaluations for continuing 
members.  The department collects survey in-
formation about a change in health status each 
year.  Injured members must submit a notice 
of restriction from their primary care physician 
and provide documentation from their physi-
cian that they are cleared to return to work.

Health and Wellness Programs. The FD does 
not offer a formal health and wellness program 
although a Employee Assistance Program is 
offered through the Village.  No fitness pro-
gram is offered.

DISCUSSION 
Cardiovascular Disease.  In the United States, 
atherosclerotic CAD is the most common risk 
factor for cardiac arrest and sudden cardiac 
death [Meyerburg and Castellanos 2008]. Risk 
factors for its development include age older 
than 45, male sex, family history of CAD, 
smoking, high blood pressure, high blood cho-
lesterol, obesity/physical inactivity, and diabe-
tes [AHA 2008]. Despite the fact that the LT 
had no established risk factors for CAD, he 
had moderate CAD at autopsy.  

The narrowing of the coronary arteries by ath-
erosclerotic plaques occurs over many years, 
typically decades [Libby 2008]. However, the 
growth of these plaques probably occurs in a 
nonlinear, often abrupt fashion [Shah 1997]. 
Heart attacks typically occur with the sudden 
development of complete blockage (occlusion) 
in one or more coronary arteries that have not 
developed a collateral blood supply [Fuster et 

al. 1992]. This sudden blockage is primarily 
due to blood clots (thromboses) forming on 
top of atherosclerotic plaques.

Establishing the occurrence of a recent (acute) 
heart attack requires any of the following: 
characteristic EKG changes, elevated cardiac 
enzymes, or coronary artery thrombus. In the 
LT’s case, he did not have a heart rhythm on 
which to conduct an EKG; cardiac enzymes 
were not tested due to his death prior to car-
diac enzymes becoming positive (> 4 hours); 
and no coronary artery thrombus was found at 
autopsy.  During his training exercise he ex-
pressed symptoms consistent with, but not di-
agnostic of, a heart attack  While it is possible 
the LT suffered a heart attack, it is unlikely 
given the autopsy findings.

A more likely cause of the LT’s sudden car-
diac death is a primary cardiac arrhythmia.  
On autopsy the LT was found to have left ven-
tricular hypertrophy and cardiomegaly.  Both 
conditions independently increase the risk of 
cardiac arrhythmias and sudden death [Levy et 
al. 1990; Novo et al. 1997; Haider et al. 1998].  
Although the mechanism(s) by which cardiac 
hypertrophy increase the risk for sudden car-
diac events is not fully understood, it is known 
that left ventricular hypertrophy reduces coro-
nary blood flow reserve while increasing myo-
cardial oxygen consumption.  This imbalance 
may lead to ischemia, arrhythmias, and sudden 
cardiac death [Haider et al. 1998]. 

Epidemiological studies have found that heavy 
physical exertion sometimes immediately pre-
cedes and triggers the onset of acute heart at-
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tacks and sudden cardiac death [Siscovick et al. 
1984; Tofler et al. 1992; Mittleman et al. 1993; 
Willich et al. 1993; Albert et al. 2000]. The 
LT had participated in live-fire training while 
wearing full personal protective equipment and 
an SCBA.  Firefighting training is considered 
moderate to heavy physical activity [AIHA 
1971; Gledhill and Jamnik 1992]. Fire fight-
ers involved in training are at increased risk 
of sudden death due to coronary heart disease. 
[Kales et al. 2003; Kales et al. 2007; NIOSH 
2007]. Given the LT’s underlying CAD (noted 
at autopsy), the physical stress of performing 
fire fighting training duties probably triggered 
a cardiac arrhythmia or a heart attack, resulting 
in his sudden cardiac death.

Cardiomegaly/Left Ventricular Hypertrophy. 
On autopsy, the LT was found to have left ven-
tricular hypertrophy as indicated by a left ven-
tricular wall measuring 1.8 cm and a slightly 
enlarged heart (430 grams).  These finding were 
not identified prior to his death. Hypertrophy of 
the heart’s left ventricle is a relatively common 
finding among individuals with long-standing 
high blood pressure, a heart valve problem, or 
chronic cardiac ischemia (reduced blood sup-
ply to the heart muscle) [Siegel 1997]. The 
LT did not have a documented history of high 
blood pressure, had no heart valve problems, 
and did not appear to have ischemic heart dis-
ease.  Therefore, it is unclear why the LT had 
left ventricular hypertrophy and cardiomega-
ly.  Although the EKG is not a very sensitive 
screening test for LVH, it is possible that if one 
had been performed his LVH would have been 
identified and additional evaluation and treat-
ment been performed [Okin et al. 1996].

Occupational Medical Standards for Structur-
al Fire Fighters. To reduce the risk of sudden 
cardiac arrest or other incapacitating medical 
conditions among fire fighters, the NFPA de-
veloped NFPA 1582, Standard on Comprehen-
sive Occupational Medical Program for Fire 
Departments [NFPA 2007a]. This voluntary 
industry standard provides the components of 
a preplacement and annual medical evaluation, 
and medical fitness for duty criteria.  This FD 
requires preplacment medical evaluations, but 
does not require annual medical evaluations 
for members.

Physical Fitness Programs for Structural 
Fire Fighters. The National Volunteer Fire 
Council (NVFC) and the U.S. Fire Adminis-
tration (USFA) Health and Wellness Project 
document Health and Wellness Guide was de-
veloped to improve health and wellness within 
the volunteer fire service [USFA 2004]. This 
guide provides suggestions for successfully 
implementing a health and wellness program 
for volunteer fire departments. The LT’s fire 
department did not have a physical fitness pro-
gram.

RECOMMENDATIONS 
NIOSH investigators offer the following rec-
ommendations to reduce the risk of fatalities 
from sudden cardiac arrest among fire fighters 
at this and other fire departments across the 
country.  Had these recommended measures 
been in place prior to the FF’s collapse, his 
sudden cardiac death may have been prevented 
at this time.
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Recommendation #1: Ensure that an auto-
mated external defibrillator (AED) is avail-
able during all planned training drills. 

The major determinants of survival after a sud-
den cardiac arrest are the initiation of cardio-
pulmonary resuscitation (CPR) and rapid de-
fibrillation [Bayes de Luna 1989; Cobb et al., 
1999; Page et al., 2000; Capucci et al. 2002].  
Firefighters initiated CPR immediately upon 
discovering the LT’s body but his collapse was 
not witnessed and it is estimated that 8-10 min-
utes may have elapsed before he was discov-
ered.  The fire training center did not have an 
AED available on site.  A police officer was 
on the campus when the call was dispatched 
and arrived on scene in approximately 2 min-
utes with an AED.  Hence, it is unlikely that 
having an AED on-scene would have changed 
the outcome in this case.  However, given the 
improvement in survival rates with the prompt 
use of an AED, it is recommended that an 
AED be readily available at all planned train-
ing drills.  

Recommendation #2: Provide on-scene emer-
gency medical services with advanced life 
support and transport capability during live 
fire training. 

NFPA 1403 requires an ambulance and emer-
gency medical personnel be on scene during all 
live fire exercises. It defines emergency medi-
cal services as “the provision of treatment, such 
as first aid, CPR, basic life support, advanced 
life support, and other pre-hospital procedures 
including ambulance transportation, to pa-
tients.” These EMS personnel must remain on 

scene until all exercises are concluded, equip-
ment is restored to an in-service condition, and 
students are released [NFPA 2007c].

The fire training center does not have an am-
bulance, and the closest emergency medical 
transport unit and advanced life support unit 
was 6 minutes away.  However, since the LT 
was down an estimated 8-10 minutes before 
being discovered, it is unlikely that on-scene 
advanced life support and/or transport would 
have changed the outcome in this case.

Recommendation #3: Provide mandatory an-
nual medical evaluations to all fire fighters 
consistent with the National Fire Protection 
Association (NFPA) Standard 1582, Stan-
dard on Comprehensive Occupational Medi-
cal Program for Fire Departments.

The NFPA 1582 Standard is designed to deter-
mine a firefighter’s medical ability to perform 
duties without presenting a significant risk to 
the safety and health of themselves or others 
[NFPA 2007a].  Adopting this standard can be 
particularly difficult for small volunteer fire de-
partments because of the cost associated with 
implementation.  NFPA 1500, Standard on Fire 
Department Occupational Safety and Health 
Program, paragraphs A.10.6.4 and A.11.1.1 and 
the National Volunteer Fire Council (NVFC) 
Health and Wellness Guide address these is-
sues [USFA 2004; NFPA 2007b]. 

To overcome the financial obstacle of medical 
evaluations, the FD could urge current mem-
bers to get annual medical clearances from 
their private physicians. Another option is hav-
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ing the annual medical evaluations completed 
by paramedics and emergency medical tech-
nicians (EMTs) from the local EMS system 
(vital signs, height, weight, visual acuity, and 
electrocardiogram [EKG]). This information 
could then be provided to a community phy-
sician (perhaps volunteering his or her time), 
who could review the data and provide medi-
cal clearance (or further evaluation, if needed). 
The more extensive portions of the medical 
evaluations could be performed by a private 
physician at the fire fighter’s expense (personal 
or through insurance), 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 financial obstacles and facilitate 
implementation of this Standard.

Recommendation #4: Ensure fire fighters are 
cleared for duty by a physician knowledge-
able about the physical demands of firefight-
ing, the personal protective equipment used 
by fire fighters, and the various components 
of NFPA 1582. 

Guidance regarding medical evaluations and 
examinations for structural fire fighters can be 
found in NFPA 1582 [NFPA 2007a] and in the 
IAFF/IAFC Fire Service Joint Labor Manage-
ment Wellness/Fitness Initiative [IAFF, IAFC 
2000]. According to these guidelines, the Fire 
Department should have an officially desig-
nated physician who is responsible for guid-
ing, directing, and advising the members with 
regard to their health, fitness, and suitability 
for duty as required by NFPA 1500, Standard 

on Fire Department Occupational Safety and 
Health Program [NFPA 2007b]. The physician 
should review job descriptions and essential 
job tasks required for all Fire Department po-
sitions and ranks, in order to understand the 
physiological and psychological demands of 
firefighting and the environmental conditions 
under which firefighters perform, as well as the 
personal protective equipment they must wear 
during various types of emergency operations.

Recommendation #5: Develop a comprehen-
sive wellness/fitness program for fire fighters 
to reduce risk factors for cardiovascular dis-
ease (CVD) and improve cardiovascular ca-
pacity.

Guidance for fire department wellness/fitness 
programs is found in NFPA 1583, Standard 
on Health-Related Fitness Programs for Fire 
Fighters, in the IAFF/IAFC Fire Service Joint 
Labor Management Wellness/Fitness Initia-
tive, and in the NVFC’s Health and Wellness 
Guide [IAFF, IAFC 2000; USFA 2004; NFPA 
2008a]. These guidelines provide information 
to reduce risk factors for cardiovascular disease 
and improve cardiovascular capacity. Worksite 
health promotion programs have been shown 
to be cost effective by increasing productivity, 
reducing absenteeism, reducing the number of 
work-related injuries, and reducing the num-
ber of work-related lost work days [Stein et al. 
2000; Aldana 2001]. Fire service health pro-
motion programs have been shown to reduce 
CAD 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 
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by the Oregon Health and Science University 
reported a savings of over one million dollars 
for each of four large fire departments imple-
menting the IAFF/IAFC wellness/fitness pro-
gram compared to four large fire departments 
not implementing a program. These savings 
were primarily due to a reduction of occupa-
tional injury/illness claims with additional sav-
ings expected from reduced future non occupa-
tional healthcare costs [Kuehl 2007]. Given this 
fire department’s structure, the NVFC program 
might be the most appropriate model. NIOSH 
recommends a formal, structured wellness/fit-
ness program to ensure all members receive 
the benefits of a health promotion program.

Recommendation #6: Discontinue lumbar 
spine x-rays as a screening test administered 
during the pre-placement medical evalua-
tion.

The FD currently performs pre-placement 
physical evaluations, which include routine 
lumbar spine X-rays. While these X-rays may 
be useful in evaluating individuals with exist-
ing problems, a number of organizations and 
researchers have concluded that lumbar spine 
X-rays have no value as a routine screening 
measure to determine risk for back injuries 
[Present et al. 1974; Gibson et al. 1988; Wad-
dell et al. 2001]. This procedure involves both 
an unnecessary radiation exposure for the ap-
plicant and an unnecessary expense for 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 recommen-
dations for the prevention of work-related injury and illness.  In fiscal year 1998, the Congress appropriated funds 
to NIOSH to conduct a fire fighter initiative.  NIOSH initiated the Fire Fighter Fatality Investigation and Prevention 
Program to examine deaths of fire fighters in the line of duty so that fire departments, fire fighters, fire service orga-
nizations, safety experts and researchers could learn from these incidents.  The primary goal of these investigations 
is for NIOSH to make recommendations to prevent similar occurrences.  These NIOSH investigations are intended 
to reduce or prevent future fire fighter deaths and are completely separate from the rulemaking, enforcement and 
inspection activities of any other federal or state agency.  Under its program, NIOSH investigators interview per-
sons with knowledge of the incident and review available records to develop a description of the conditions and 
circumstances leading to the deaths in order to provide a context for the agency’s recommendations.  The NIOSH 
summary of these conditions and circumstances in its reports is not intended as a legal statement of facts. This 
summary, as well as the conclusions and recommendations made by NIOSH, should not be used for the purpose of 
litigation or the adjudication of any claim.  For further information, visit the program website at 

 www.cdc.gov/niosh/fire/
or call toll free 

1–800–CDC–INFO (1–800–232–4636)

Appendix A
Autopsy Findings

Hypertensive and atherosclerotic cardio-●●
vascular disease

Moderate atherosclerostic stenosis, con-●●
ronary arteries (50% atherosclerotic 
stenosis of right coronary artery and left 
anterior descending coronary arteries, 
and 30% stenoisis of the left circumflex 
coronary artery).

Cardiac hypertrophy (heart weight = 430 ●●
grams)

Moderate to marked left ventricular hy-●●
pertrophy (left ventricle wall = 1.8 cm, 
right ventricle wall = .4 cm, septum = 
1.1. cm)

Slight arteriolonephrosclerosis●●

Normal cardiac valves ●●

No evidence of a thrombus in coronary ●●
arteries

No evidence of a thrombus or emboli in ●●
pulmonary arteries 

Blood tests for alcohol and illicit drugs ●●
were negative 

Microscopic examination of the cardiac ●●
tissue revealed slight myocyte hypertro-
phy 

 

 


