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SUMMARY

On December 25, 2003, a51-year-old male career
Assistant Chief (AC) responded to a supervisory
(trouble) firealarmin afive-story building. After
walking up four flightsof stairstothefifthfloor, he
checked the smoke detector that was showing
“trouble” on the alarm panel. Since no fire was
present, hewalked down the same stairsand exited
thebuilding. Atthesametimehecomplained of feding
“ill.” After returning tothefire station, hecomplained
of severe back and chest pains and he was
transported to a local hospital’s emergency
department (ED) for evaluation. Testing revealed a
possi bleaortic aneurysm dissection and hewasflown
toaregiona hospital for surgery. Despitecorrective
surgery, 6 days post-operatively he suffered another
heart attack (myocardia infarction). Despitebeing
successfully resuscitated, he suffered anoxic brain
damage. Life support machineswere disconnected
on December 31, 2003, and he was pronounced
dead shortly thereafter. The death certificate,
completed by the attending physician, listed “ multi-
organ system dysfunction” dueto “ cardiac arrest”

as the immediate cause of death with “aortic
dissection” asasignificant condition. No autopsy
was performed.

The first three recommendations are preventive
measuresrecommended by other fireservicegroups
to reduce therisk of on-the-job heart attacks and
sudden cardiac arrest among firefighters. Thefourth
recommendation ismadein accordancewith fire
sarvicemedicd guiddines. Thefifthrecommendation
addresses a potential safety issue related to this
particular event. Thefina recommendation addresses
theneed to obtain vital medicd information regarding
thisparticular event.

Perform mandatory annual medical
evaluations consistent with NFPA 1582 to
determine fire fighters' medical ability to
perform duties without presenting a
significant risk to the safety and health of
themselves or others

Incorporate exercise stress tests into the
FD’s periodic medical evaluation program

Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity

Discontinue routine annual
electrocardiograms (EKG) unlessmedically
indicated

Perform an annual physical performance
(physical ability) evaluation to ensure fire
fightersarephysically capable of performing
the essential job tasks of structural fire
fighting

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determinefactorsthat cause or contributeto
firefighter deaths suffered in theline of duty. |dentification of
causal and contributing factors enable researchers and safety
specialiststo develop strategies for preventing future similar
incidents. The program does not seek to determine fault or
placeblameon fire departmentsor individual firefighters. To
request additional copies of this report (specify the case
number shown inthe shield above), other fatality investigation
reports, or further information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI1OSH
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* Perform an autopsy on all on-duty fire
fighter fatalities

INTRODUCTION & METHODS

On December 25, 2003, a 51-year-old male AC
died 6 days after suffering a dissecting aortic
aneurysmduring afireaarm response. On January
26, 2004, NIOSH contacted the affected fire
department (FD) toinitiatetheinvestigation. On June
21, 2004, a Safety and Occupational Health
Specialist from the NIOSH Fire Fighter Fatality
Investigation Team traveled to Connecticut to
conduct an on-siteinvestigation of theincident.

During the investigation NIOSH personnel
interviewed:

» TheFireChief

»  TheChief of the Occupationa Health Division
* TheAC'swife

Duringthesitevisit NIOSH personnel reviewed:

* FD policiesand operating guidelines

* FDtrainingrecords

e TheFD annual report for 2003

* FD physicd examination protocols

*  Ambulanceresponsereport

» Hogpitd records

* Pastmedica recordsof theACfromthe primary
carephysician (PCP)

* Desathcertificate

INVESTIGATIVERESULTS

Incident. On December 25, 2003, the AC reported
for work at 0730 hours. The morning was spent
performing roll call and checking reportsfromthe
previousday. At 0909 hours, asupervisory fireaarm
was received and C-10 (the AC) and C-200
[(ambulancewithtwofirefighter-emergency medica
technicians (FF-EM Ts)] responded. Arriving at the
scene gpproximately 2 minutes|ater, theAC checked

theaarm pand , which reved ed troublewith asmoke
detector on the fifth floor. The AC and a crew
member, wearing their station uniforms, walked up
four flightsof stairstothefifthfloor and checkedthe
smokedetector. Finding no problem, thetwo walked
back down the same stairsto thefirst floor. Upon
exiting thebuilding, theAC complained of fedingill
and, according to crew members, appeared ashen
and out of bresath.

Uponreturning tothefirestation, theAC complained
of severe back and chest pains. At first, herefused
transport to the hospital, hoping the pain would
subside. After approximately 30 minutes (0957
hours), his pain increased and he consented to
transport to the hospital.

A paramedicunit fromtheloca hospita wasnatified,
met the ambulance (C-200) enrouteto the hospital,
and began advanced life support (AL S) treatment
including administering nitroglycerin, whichrelieved
hischest pain. Anintravenous(1V) linewasbegun.
A second doseof nitroglycerinwasadministered with
additional relief; however the AC became anxious
and diaphoretic. Hisblood pressure (BP) was 142/
108 millimetersof mercury (mmHg) and hispulse
ratewas 82 beats per minute. An electrocardiogram
(EKG) revealed a“cardiac event.” Oxygen was
administered via non-rebreather mask. The
ambulancearrived a thehospitd’sED at 1021 hours.

Inside the ED, the AC’s BP was 106/56 mmHg.
Cardiac and pain medicationswereadministered. A
12-lead EK G was performed revealing inferior and
inferoposterior myocardia infarction (MI) and left
ventricular hypertrophy (LVH). Hisinitia troponin
level (ablood test to determineif heart damage had
occurred) wasnormd [lessthan 0.4 nanograms per
milliliter (ng/mL) (normd range0.0—0.05ng/mL)].
A tentative diagnosis of acute coronary syndrome
wasmadeby the ED physician. Subsequently, achest
x-ray reveded cardiomegaly. At gpproximately 1230
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hours, aCT scanwasperformed, reveading atear in
the aorta (dissecting aortic aneurysm). Hewasflown
to aregional hospital for further evaluation and
treatment.

At the regional hospital, a transesophageal
echocardiogram (TEE) revedled a Type 1 aortic
dissection. An operation wasimmediately performed
to repair the dissection. The dissection was
successfully repaired, however, on December 29,
2003, whilehewassitting upin bed and speaking to
anurse, he became unresponsive, hisheart monitor
showed no heart beat (asystole), and he suffered
cardiac arrest (approximately 0520 hours). ALS
resuscitation effortsbeganimmediatdly and eventudly
restored the AC’s hemodynamic status
(approximately 0625 hours; 65 minutes later).
However, EKG, cardiac isoenzymes, and
echocardiogramsall strongly suggested anew right
ventricular infarction (heart attack) had occurred.
Duetothelengthof theresuscitation effort, hesuffered
an extended period of timeof no blood flow (oxygen)
to hisbrain. Theresulting anoxic brain damagewith
itsvery poor prognosis of recovery resulted inthe
family and physicians’ decisionto discontinuelife
support measures. TheAC died at 1750 hourson
December 31, 2003.

Medical Findings. Thedegth certificate, completed
by theattending physician, listed “ multi-organ system
dysfunction” dueto* cardiacarret” astheimmediate
causeof desthwith* aortic dissection” asasignificant
condition. No autopsy was performed. Medical
recordsindicated the AC had been diagnosed with
thefollowing:

* hypertensionin 1995: Hewasprescribed diet
and two antihypertensive agentswith variable
compliance.

* hypercholesterolemia in 1991: He was
prescribed diet, exercise, and cholesterol-
lowering medicationwith variable compliance.

Connecticut

In 2002, his PCP suggested an exercise stresstest
(EST) to screen for ischemic heart disease dueto
multiple CAD risk factors. However, for unclear
reasons, an EST was never performed. At hislast
physical examination, theAC wasnoted to be5fest,
6inchestal and weighed 224 pounds, givinghima
body massindex (BMI) of 36.2kilogramsper square
meter (kg/m?). A BMI over 30 kg/m?isconsidered
obese.! The AC had not expressed any signs or
symptomsof chest pain or any other discomfort to
hiswife, co-workers, or health careprovidersprior
tothisincident.

DESCRIPTION OF THE FIRE
DEPARTMENT

Atthetimeaof theNIOSH investigation, theFD conssted
of 54 uniformed career personnel and served a
population of 25,000inageogrgphicareacf fivesguare
miles Therearetwofiregations FHrefighters induding
the AC, work one of three shifts from 0730-0730
hours, and work 24 hourson-duty, 24 hoursoff-duty
for sx tours, then areoff-duty for threedays.

In 2003, the FD responded to 3,440 calls: 200fires,
25 overpressure, rupture, explosion calls; 1475
rescue and medica cals; 300 hazardous condition
cdls, 850fdsedam/fdsecals 250goodintent cdls,
325 servicecalls; 10 special incident calls; and 5
weather related calls.

Training. TheFD requiresall new firefightersto
passapre-placement physica examination. Thenew
firefighter must be pre-certified to theleve required
by the vacant position (minimum of FireFighter I).
All personnel arerequiredto passemergency vehicle
operator course (EV OC) training prior to operating
FD vehicles. Subsequent training isconducted on-
shift. Firefighterscertified in hazardous materials
(Hazmat), CPR, and EMT arerecertified annualy.
TheACwascertified asaFireFighter 11, Fire Officer
[11, EMT, Driver/Operator, Hazmat Incident
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Command, Firelnspector I1, Fire Service Instructor
I1, and had 32 yearsof firefighting experience.

Pre-placement Medical Evaluations. The FD

requiresapre-placement medical evauationfor all

new hires, regardless of age. Components of this

evaudionincludethefollowing:

e Higory

e Vitddggns

e Physcd examination

e Bloodtests: Complete Blood Count, Metabolic
Profile, Lipid Profile, and Liver Function

e Urindyds

e Pulmonary Function Test
* RedingeKG

e Chestx-ray

e Audiometry

¢ Visontest: distant and near vison

*  HepatitisB antibody
e Tuberculossskintest

Theseeva uationsare performed by the Installation
physician, who makes a determination regarding
medica clearancefor firefighting dutiesand forwards
thisdecisontotheFD.

Periodic Medical Evaluations. Periodic medical
evaluations are required annually by this FD.
Components of this are the same as the pre-
placement evaluation, except a chest x-ray is
performed at the discretion of thephysicianonly if
medicaly indicated. Theseevauationsare performed
by the Installation physician, and the medical
clearancedecisonfor each examinationisforwarded
tothe FD. If an employeeisinjured at work or il
and misses morethan three shifts, theemployeeis
evaluated and must be cleared for return to work by
theOccupationa Hedthclinicat thelngtdlation. The
input from theemployee' sprimary carephysicianis
consderedat thispoint. Asdescribed eerlier, theAC's
last FD medical examination wasinAugust, 2000.
Hewasnever restricted for duty.

Fitness/\\elIness Programs. All fire stations have
exercise (strength and/or aerobic) equipment.
Participationinfitnesstraining isvoluntary. Wellness
programs (smoking cessation, weight control, high
blood pressure, diabetes, and cholesterol) arealso
offered by thelngtalation.

DISCUSSION

Aortic Dissection and the Pathophysiology of
Sudden Death. Aortic dissection, asplitting of the
aorticwall, iscaused by atear of theinterior lining of
theaorta(intima).>* Theinitiating event iseither a
primary intimal tear with secondary dissectioninto
themediaor amedial hemorrhagethat dissectsinto,
anddisrupts, theintima. The pulsatileaortic flow then
travel sbetween theinner and outer surfacescreating
afaselumen.#* Risk factorsfor aortic dissection
include systemic hypertension and cystic medial
necrosis.>*

Thepeek incidenceisinthesixthand seventh decades.
Men are more affected than women by aratio of
2:1. The presentations of aortic dissection and its
variants are the consequences of intimal tear,
dissecting hematoma, occlusion of involved arteries,
and compression of adjacent tissues. Acute aortic
dissectiontypically presentswith the sudden onset
of pain, whichisoften described asvery severechest
pain radiating to the back frequently associated with
sweating (diaphoresis).2*® Other symptomsinclude
syncope, dyspnea, and weakness.?

Emergent or urgent surgical correction is the
preferred treatment for ascending aortic dissections
(typeA). Theoverall in-hospital mortality rate after
surgical treatment of patientswith aortic dissection
isreported to be 15% to 20%. The major causes
of perioperative mortality and morbidity include
myocardial infarction (asinthiscase), paraplegia,
renal failure, tamponade, hemorrhage, and
sepsis.24
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Coronary Artery Disease (CAD) and the
Pathophysiology of Sudden Cardiac Death. In
the United States, coronary artery disease
(atherosclerosis) isthe most common risk factor
for cardiac arrest and sudden cardiac death.” Risk
factorsfor itsdevel opment includeincreasing age,
malegender, family history of CAD, smoking, high
blood pressure, high blood cholesterol, obesity/
physical inactivity, and diabetes.® TheAC had six
of theserisk factors (male gender, advanced age
(>45 years old), smoking, high cholesterol,
hypertension, and obesity/lack of regular physica
activity).

Firefightingiswidely acknowledged to beoneof the
most physically demanding and hazardous of all
civilian occupations.® Firefighting activities are
strenuous and often requirefirefighterstowork at
near maximal heart rates for long periods. The
increasein heart rate has been shown to begin with
responding to theinitial alarm and persist through
the course of firesuppression activities 2 TheAC
had responded to thefireaarm and walked up and
down four flights of stairs. This is considered
“moderate work” typically requiring over 6 or 7
metabolic equivaents(METS). 1314

The FD requires a pre-placement medical
examination for all new hiresand annual medical
evaluations in accordance with NFPA 1582.
However, theAC'slast annua FD medica evauation
was in 2000, almost 4 years prior to hisdeath. In
addition, no EST was included as part of this
evaluation. NFPA 1582 recommendsfirefighters
withtwo or morerisk factorsfor CAD undergo an
EST.

Use of Exercise Sress Tests (EST) to Screen for
CAD. Boththe 2000 and the 2003 edition of NPFA
Standard 1582, dlows* sub-maximal” EST.*>6On
the other hand, the American Heart Association and
the American College of Cardiology (AHA/ACC)

Connecticut

“grongly prefer” maximal EST.Y Either oneof these
testsmay haveidentified hisunderlying CAD disease,
each leading to the possibility of further eval uation
and treatment of hisCAD.

Conducting EST on asymptomatic individualsis
controversial. Asmentioned above, NFPA Standard
1582 recommendsthat all firefighterswith two or
more risk factors for CAD take an EST. This
recommendationisfor informationa purposesonly;
itisnot required. The Standard goesontolist the
criteriafor CAD risk factors: hypercholesterolemia
(total cholesterol greater than 240 mg/dL),
hypertension (diastolic blood pressure greater than
90 mm Hg), smoking, diabetesmellitus, or family
history of premature CAD (heart attack or sudden
cardiac deathin afirst-degreerelativelessthan 60
yearsold).’®

TheAHA/ACC statesthat the evidenceto conduct
EST in asymptomatic individuals with diabetes
mellitusis® Classlla: thereisconflicting evidence
and/or adivergence of opinion about the usefulness/
efficacy but theweight of theevidence/opinionisin
favor.”* TheAHA/ACC goesonto say theevidence
toconduct EST is“lesswell established” (ClasslIb)
for thefollowing groups.

1. Personswith multiplerisk factors (asaguide
to risk-reduction therapy with therisk factors
essentially the same asthe NFPA listed above)

2. Asymptomatic men older than 45 years, and
women older than 55 years.

* Who are sedentary and plan to start
vigorousexercise

» Who areinvolvedin occupationsinwhich
impairment might jeopardize public safety
[e.g.firefighters]

* Whoareat highrisk for CAD dueto other
diseases (e.g. peripheral vascular disease
and chronicrenal falure)
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Another organizationweighinginonthesubjectis
the U.S. Department of Transportation (DOT). To
obtainmedica certification for acommercid drivers
license, DOT recommendsEST for driversover the
age of 45 with morethan two CAD risk factors.*®
Finally, the U.S. Preventive Services Task Force
(USPSTF) does not recommend EST for
asymptomaticindividuas, eventhosewithrisk factors
for CAD,; rather, they recommend the diagnosisand
treatment of modifiablerisk factors (hypertension,
high cholesterol, smoking, and diabetes).'® The
USPSTF indicatesthat thereisinsufficient evidence
to recommend screening middle age and older men
or women inthe general population but notesthat
“screening individua sin certain occupations(pilots,
truck drivers, etc.) can be recommended on other
grounds, including the possible benefitsto public

Hety.”

RECOMMENDATIONSAND DISCUSSION
The first three recommendations are preventive
measuresrecommended by other fire servicegroups
to reduce therisk of on-the-job heart attacks and
sudden cardiac arrest among firefighters. Thefourth
recommendation ismadein accordancewith fire
servicemedicd guiddines. Thefifthrecommendation
addresses a potential safety issue related to this
particular event. Thefina recommendation addresses
theneedto obtain vital medica informationregarding
thisparticular event.

Recommendation #1: Perform mandatory
annual medical evaluations consistent with
NFPA 1582 to determine fire fighters' medical
ability to perform duties without presenting a
significant risk to the safety and health of
themselves or others.

Guidance regarding the content and frequency of
periodic medical evaluationsand examinationsfor
firefighterscan befoundin NFPA 1582, Standard

on Comprehensive Occupationa Medical Program
for Fire Departments,15 and in the report of the
Internationa Association of FreFghtergInternationa
Association of Fire Chiefs (IAFF/1AFC) wellness/
fitnessinitiative®

Thesuccessof medica programshingeson protecting
the affected firefighter. The FD must 1) keep the
medical records confidential, 2) provideaternate
duty positions for fire fighters in rehabilitation
programs, and 3) provide permanent aternate duty
positionsor other supportive and/or compensated
dternativesif thefirefighterisnot medically qudified
toreturnto activefirefighting duties.

Recommendation #2: Incorporate exercise
stress tests into the FD’s medical evaluation
program.

NFPA 1582, Standard on Comprehensive
Occupational Medical Program for Fire
Departments, recommendsEST for firefighterswith
two or more risk factors®™ and the IAFF/IAFC
wellness/fitnessinitiativerecommendsEST at any
age.®? The AHA states EST may beindicated for
individualswith two or morerisk factorsfor CAD
who are over 45 years of age. We suggest the FD
usetheAHA guidelineto determinewho should be
required to undergo an EST and which protocol to
fallow (maximd or symptom-limiting EST). TheEST
could be conducted by thefirefighter’s personal
physician (at FD expense) or the Installation
physician. If thefirefighter’s personal physician
conductsthetest, theresultsmust be communi cated
to the Installation physician, who should be
respong blefor decisonsregarding medica clearance
forfirefighting duties.

Recommendation #3: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.
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NFPA 1500, Standard on Fire Department
Occupational Safety and Health Program, requires
awellness program that provides health promotion
activities for preventing health problems and
enhancing overall well-being.2 Thel AFF and the
IAFCjoinedinacomprehensive Fire Service Joint
L abor Management Wellness/FitnessInitiativeto
improvefirefighter quaity of lifeand maintainphysca
and mental capabilities of fire fighters. Ten fire
departmentsacrossthe United Statesjoined thiseffort
to pool information about their physical fitness
programs and to create a practical fire service
program. They produced a manual and a video
detailing elements of such aprogram.® Wellness
programs have been shown to be cost effective,
typically by reducing the number of work-related
injuriesandlost work days. 2 A smilar cost savings
has been reported by the Wellness program at the
Phoenix Fire Department, where a 12-year
commitment hasresultedinasgnificant reductionin
disability pension costs.® TheFD shouldimplement
thisrecommendationto ensure CAD risk factorsare
reduced and cardiovascular capacity isincreased.

Recommendation #4: Discontinue routine
annual electrocardiograms (EKG) unless
medically indicated.

According to NFPA 1582, “periodic resting
electrocardiogramshavenot been shownto beuseful
but can be reasonable as a member’s age
increases.”® The stress EK G isamuch better tool
toidentify heart dbnormalities. Therefore, only pre-
placement EK Gsarerecommended unlessmedically
indicated by other information. The EK Gsbeing
conducted by the FD represent an unnecessary
expense for the FD and should be performed as

medicaly necessary.

Recommendation #5: Perform an annual
physical performance (physical ability)
evaluation to ensurefirefightersare physically

Connecticut

capable of performing the essential job tasks of
structural fire fighting.

NFPA 1500 requiresfire department memberswho
engage in emergency operations to be annually
evaluated and certified by the fire department as
meeting the physical performance requirements
identified in paragraph 8-2.1.2 The FD should
conduct annual physical ability teststo ensurethe
firefightersarephysicaly capableof performingfire
fightingduties.

Recommendation #6: Perform an autopsy on
all on-duty fire fighter fatalities.

In 1995, the United States Fire Administration

(USFA) published the Firefighter Autopsy

Protocol . Thispublication hopesto provide*amore

thorough documentation of the causesof firefighter

deathsfor three purposes:

* toadvancetheandyssof thecausesof firefighter
deathsto aid in the devel opment of improved
firefighter health and safety equipment,
procedures, and standards;

» tohelpdetermine€ligibility for death benefits
under the Federal government’s Public Safety
Officer Benefits Program, aswell asstate and
locd programs; and

» toaddressanincreasing interest in the study of
deaths that could be related to occupational
ilInesses among firefighters, both active and
retired.”

The FD should ensure an autopsy isconducted on
al on-duty fatdities.

REFERENCES
1. National Heart Lung Blood Institute [2003].
Obesity education initiative. World Wide Web

Page7



(THIOSH

Fire Fighter Fatality Investigation
And Prevention Program

()

Fatality Assessment and Control Evaluation
Investigative Report #~2004-20

Assistant Chief Dies After Suffering Aortic Dissection During a Fire Alarm Response —

Connecticut

(Accessed September 2003.) Availablefrom http://
www.nhlbisupport.com/bmi/bmicac.htm

2. Dzau VJand Creager MA [2001]. Diseases of
theaorta. In: Braunwald E, Fauci AS, Kasper DL,
Hauser SL, Longo DL, Jameson L, eds. Harrison's
principlesof internal medicine. 15th Edition. New
York: McGraw-Hill. pp. 1430-1433.

3.RoseAGandLieJT [1997]. Dissecting aneurysm
of aorta. In: Bloom S, Lie JT, Silver MD, eds.
Diagnostic criteriafor cardiovascul ar pathology.
Philadelphia: Lippincott-Raven. pp. 177-178.

4. Glover JL [1989]. Miscellaneous vascular
problems. In: Kelley WN, DeVitaV T Jr., DuPont
HL, HarrisED Jr., Hazzard WR, Holmes EW, et
a., eds. Textbook of internal medicine. Philadel phia:
Lippincott. pp. 263-264.

5. Fields HL and Martin JB [2001]. Pain:
pathophys ology and management. In: BraunwadE,
Faud AS Kasper DL, Hauser S, Longo DL, Jameson
L, eds Harrison'sprinciplesof interna medicine. 15th
Edition. New York: McGraw-Hill. p.62.

6. WilliamsES[1989]. Essantid featuresof thecardiac
history and physical examination. In: Kelley WN,
DeVitaVT Jr., DuPont HL, HarrisED Jr., Hazzard
WR, HolmesEW, et d., eds. Textbook of internal
medicine. Philadd phia: Lippincott. pp. 284-285.

7. Meyerburg RJ, Castellanos A [2001].
Cardiovascular collapse, cardiac arrest, and sudden
cardiac death. In: Braunwald E, Fauci AS, Kapser
DL, Hauser SL, Longo DL, Jameson JL, eds.
Harrison's principles of internal medicine. 15th
Edition. New York: McGraw-Hill. pp. 228-233.

8. AHA [1998]. AHA Scientific Position, Risk
Factorsfor Coronary Artery Disease. Dallas, TX:
American Heart Association.

9. Gledhill N, Jamnik, VK [1992]. Characterization
of the physical demands of firefighting. Can J Spt
Sci 17(3):207-213.

10. Barnard RJ, Duncan HW [1975]. Heart rate
and ECG responses of firefighters. JOccup Med
17: 247-250.

11. Manning JE, Griggs TR [1983]. Heart ratein
firefightersusing light and heavy breathing equipment:
Simulated near maximal exertion in response to
multiplework |oad conditions. JOccup Med 25:215-
218.

12. Lemon PW, Hermiston RT [1977]. The human
energy cost of firefighting. JOccup Med 19:558-562.

13. O’Connell ER, Thomas PC, Cady LD,
Karwasky RJ[1986]. Energy costsof smulated sair
climbing asajob-related task infirefighting. JOccup
Med 28:282-284.

14. American Industria HygieneA ssociation Journa
[1971]. Ergonomicsguideto assessment of metabolic
and cardiac costs of physical work. Am Ind Hyg
Assoc J560-564.

15. NFPA [2003]. Standard on comprehensive
occupationa medical programfor firedepartments.
Quincy MA: National Fire ProtectionAssociation.
NFPA 1582.

16. NFPA [2000]. Standard on medical requirements
for firefightersand information for fire department
physicians. Quincy, MA: National Fire Protection
Association, NFPA 1582.

17. GibbonsRJ, Balady GJ, Bricker JT, Chaitman
BR, Fletcher GF, Froelicher VF, Mark DB,
McCalister BD, MoossAN, O Rellly MG Winters
WL Jr, [2002]. ACC/AHA guidelines update for
exercisetesting: areport of theAmerican College of

Page8



(TIOSH

Fire Fighter Fatality Investigation
And Prevention Program

(o)

Fatality Assessment and Control Evaluation
Investigative Report #~2004-20

Assistant Chief Dies After Suffering Aortic Dissection During a Fire Alarm Response —

Cardiology/American Heart Association Task Force
on Practice Guidelines (Committee on Exercise
Testing). American College of Cardiology Web Site.
Available at: www.acc.org/clinical/guidelines/
exercise/dirindex.htm.

18. CFR. Medica Advisory Criteriafor Evaluation
under 49 CFR Part 391.41. Code of Federal
Regulations. Washington, DC: Nationa Archivesand
Records Administration, Office of the Federal
Regigter. Availablefromthe DOT web siteat: http://
www.occenvmed.net/dot/cardioconf.htm

19. U.S. Preventive Services Task Force [1996].
Guide to clinical prevention services, 2nd Ed.
Batimore, MD: Williams& Wilkins. pp. 3-15.

20.1AFF, IAFC.[2000]. Thefireservicejoint labor
management welInessffitnessinitiative. Washington,
D.C.: International Association of Fire Fighters,
Internationa Association of Fire Chiefs.

21. NFPA [1997]. Standard on fire department
occupational safety and health program. Quincy
MA: National Fire Protection Association. NFPA
1500.

22. Nationd Ingtitute of Consulting Services[1996].

23. Maniscalco P, Lane R, Welke M, Mitchell J,
Husting L [1999]. Decreased rate of back injuries

Connecticut

through awelIness program for offshore petroleum
employees. JOccup Environ Med 41:813-820.

24. Stein AD, Shakour SK, Zuidema RA [2000].
Fnandd incentives, participationinemployer goonsored
hed th promation, and changesinemployeehedthand
productivity: HealthPlushealth quotient program. J
Occup EnvironMed 42:1148-1155.

25. City Auditor, City of Phoenix,AZ [1997]. Discbility
retirement program evauation. Jan 28, 1997.

26. United States Fire Administration [1995].
Firefighter Autopsy Protocol. Emmitsburg: Federa
Emergency Management Agency; USFA, Publication
No. FA-156.

INVESTIGATOR INFORMATION
Thisinvestigation was conducted by and the report
written by Tommy N. Baldwin, MS, Safety and
Occupational Health Specialist. Mr. Baldwin, a
National Association of Firelnvestigators (NAFI)
Certified Fire and Explosion Investigator, an
International Fire ServiceA ccreditation Congress
(IFSAC) Certified Fire Officer I, and aKentucky
Certified Fire Fighter and Emergency Medical
Technician (EMT), iswiththe NIOSH Fire Fighter
Fatality Investigation and Prevention Program,
Cardiovascular Disease Component located in
Cincinnati, Ohio.

Page9



