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District Chief Dies After Suffering a Heart Attack -Texas

SUMMARY

On October 24, 2003, a47-year-old maleDistrict
Chief (DC) responded to amotor vehicle accident
(MVA) involving afireengineand acivilianvehicle.
After assisting with unloading fire equipment, he
trangported threefirefighterswith minor injuriesto
the hospita and returned to hisstation. Heexpressed
that he*" did not feel right and had throat tightness,”
and then told his supervisor that he needed to go
home. After lying down in the station for
approximately two hours, he drove home
(approximately 60 miles away). After changing
clothes, hedroveto hisprimary care physician’s
officewhere hewas diagnosed as having an acute
myocardia infarction (MI)(heart attack). Hewas
then treated at thelocal hospital, then transferred
to a regional hospital for an arteriogram and
balloon angioplasty (stent placement). Twelve
days later, while recuperating at home, he was
found unresponsive and an ambulance was
summoned. Ambulance paramedics determined
that the DC had sustained cardiac and respiratory
arrest at an earlier time, and no resuscitation efforts
wereinitiated. The death certificate, completed
by the Justice of the Peace, listed “myocardial
infarction” astheimmediate cause of death. No
autopsy was performed.

Other agencies have proposed a three-pronged
drategy for reducing therisk of on-duty heart attacks
and cardiac arrestsamong firefighters. Thisstrategy
consistsof: 1) minimizing physical stressonfire
fighters; 2) screening to identify and subsequently
rehabilitate individuals at higher risk; and 3)
encouraging increased individua physical capacity.
The following issues are relevant to this fire

department:

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

Provide mandatory annual medical
evaluations to ALL fire fighters consistent
with NFPA 1582 to determine their medical
ability to perform dutieswithout presenting
asignificant risk to the safety and health of
themselves or others

Provide fire fighters with medical
evaluations and clearance to wear SCBA

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

Perform an autopsy on all on-duty fire
fighter fatalities

The Fire Fighter Fatality Investigation and Prevention

the program isto determine factorsthat cause or contributeto
firefighter deaths suffered in theline of duty. | dentification of

specialiststo develop strategies for preventing future similar

Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of

causal and contributing factors enable researchers and safety

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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Althoughunrdaedtothisfatality, thefiredepartment
should consider this additional recommendation
based on safety and economic considerations:

e Discontinuetheroutineuseof annual chest
x-rays unless specifically indicated

* Discontinue the routine use of annual
electrocardiograms (EKG) unlessmedically
indicated

INTRODUCTION & METHODS

On October 24, 2003, a47-year-old male DC was
diagnosed ashaving suffered aheart attack. After
medical treatment, including stent placement, anda
period of recuperation at home, he suffered an
unwitnessed collapse. Due to the evaluation by
ambulance paramedics, cardiopulmonary
resuscitation (CPR) and advanced lifesupport (ALS)
were not initiated and he was pronounced dead at
the scene. NIOSH wasnotified of thisfatality on
December 3, 2003, by the United States Fire
Adminigtration. On December 3, 2003, NIOSH
contacted theaffected Fire Department toinitiatethe
investigation. On January 12, 2004, a Safety and
Occupationd Health Specidist fromtheNIOSH Fire
Fighter Fatdity Invedtigation Teamtraveed to Texasto
conduct anondteinvetigation of theincident.

During theinvestigation NIOSH personnel metwith
and/or interviewed:

FireChief

Assigant Chief

Chief Training Officer

Firelnvestigator

|AFF Local President

Crew membersinvolvedinthisincident
Victim’'sgpouseand family

Duringthesite-visit NIOSH personne reviewed:
* FD incident reportsand dispatch records

FD policiesand operating guidelines

FD training records

The FD annual report for 2003
Thevictim’spersonnel record maintained at the
FD

Thefamily medica clinicreport

Thehospitas' recordsof themedical treatment
Desth certificate

Past medical records of the deceased

INVESTIGATIVERESULTS

Incident Response. On October 24, 2003, theDC
arrived for work at hisfire station at approximately
0700 hours. At 0839 hours, Engine 7 was
dispatchedtoaMVA. During theresponse, at 0844
hours, adivilianvehidecallidedwith Engine 7, moving
the engine off-balance and causing it to overturn.
Engine 12, Car 51 (the DC), Car 54 (Deputy Chief),
Unit 1, Unit 2, and 702 weredispatched. Unitsbegan
ariving a the sceneat 0846 hours, includingthe DC.
The scene was secured and witnesses were
segregated. Engine 7 wasrighted by awrecker and
crew members, including the DC, beganto remove
equipment off Engine 7 in preparation of loading it
into other FD vehicles. [ The Deputy Chief noticed
that the DC appeared “distant”]. The Deputy Chief
suggested the DC trangport the Engine 7 firefighters
to the hospital, where they were treated and
released. At 1039 hours, the DC | eft the hospital
andreturned to service.

Uponarivd at hisfirestation, the DC told the Deputy
Chief “histhroat wastight, hejust didn’t fedl right,
and needed to go home.” He called his wife at
approximately 1200 hours, stating that he had abad
headache and was going to lie down at the station
before embarking onthe 60-miledriveto hishome.

At approximately 1400 hours, the DC left thefire
station bound for home. He called his wife at
approximately 1500 hours, 19 milesfrom hishouse,
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and informed her that hewas going hometo change
clothesbefore heading to hisphysician’soffice.

At hisprimary carephysician’soffice, hecomplained
of asevereheadache, pressurein histhroat, aching,
shortnessof bresth onexertion or lying flat, and mild
chest pressureradiating to hismid-back regionwhich
wasworseondeepinspiration. Thethroat pressure
symptom began the previous night. His blood
pressurewas 113/84 millimetersof mercury (mmHg)
and awork-up included achest x-ray (normal), an
electrocardiogram (EKG) which revealed atrial
fibrillationwithrgpid ventricular responseandinferior
changesconsstent withanacute MI. Arrangements
weremedefor ahospitd admissonfor arid fibrillation
and to rule out MI. He was given oxygen, and
medicationsfor anti-clotting and treatment for atria
fibrillation. Serid EKGsand cardiac enzymeswere
diagnostic of an acute M| [creatine phosphokinase
(CPK) levels were 535, 1039, and 986 units per
liter (U/L) (normal 21-232 U/L), Troponin | was
4.06, 8.60, and 9.39 nanograms per milliliter (ng/
ml) (normal 0.00-0.40 ng/ml), myoglobinwas 340,
254, and 118 ng/ml (normal 0.0-170.0 ng/ml), CK-
MB (creatinekinasein the heart muscle) was 38.5,
>80, and 62 U/L (normal <4.3U/L). Heremained
inatrid fibrillationthough hisventricular responsewas
controlled with digoxin. Thenext day, theDC was
transferredto aregional hospitd for invasivetherapy
of hisacute M|, atrial fibrillation, and junctional

rhythm.

Thenext day, heunderwent aleft heart catheterization,
aleft ventricul ography, and acoronary arteriogram
whichreveaed 100% occlusion of theright coronary
artery (RCA), 50% stenosis in the left anterior
descending (LAD) coronary artery, and 30-50%
stenosis in the circumflex coronary artery. On
October 28, heunderwent snglevessd percutaneous
trandumind coronary angioplasty (FTCA) inwhich
four stentswere placed. Hewasreleased fromthe
hospital on October 29 and returned home to

recuperate. Hewas prescribed an anticoagulant, a
mild blood thinner, and anti-hypertensavemedications.
Accordingto hiswifeandfamily, hewasfeding better
andrecoveringwell.

OnNovember 5, hewas awakened and spokewith
hiswifeprior to her leaving for work at 0745 hours.
He did not have any chest pain or any other
symptoms suggestive of acute heart-related
problems. Shetriedto call him at approximately
0900 hoursbut did not get an answer. Shedroveto
her house and arrived dong with the DC’smother at
approximately 0915 hours. They found the DC
unresponsive on the floor. An ambulance was
summoned and responded. Ambulance personnel
assessed the DC and found him unresponsive,
pulseless, and not breathing. 1t wasdetermined that
the DC had sustained cardiac and respiratory arrest
at asignificantly earlier time and no resuscitation
attempt was made. The Justice of the Peace was
notified and after arriving on the scene, pronounced
the DC dead at 0930 hours.

Medical Findings. Thedegth certificate, completed
by the Justice of the Peace, listed “myocardial
infarction” asthe immediate cause of death. No
autopsy wasperformed.

In September 2003, the DC was diagnosed by his
primary care physician as having borderline
hypertension (elevated blood pressure) and
prescribed diet and exercise. At hisnext vidt, hewas
prescribed anti-hypertensivemedication. Oneweek
prior to hisdeath, the DC visited hisprimary care
physicianfor unrelated symptoms. At that visit, the
DC was noted to weigh 246 pounds and was 67
inchestall, giving him abody massindex (BMI) of
38.5kilograms per square meter (kg/m2). (A BMI
30kg/m2 and greater isconsidered obese).1

According to hiswife, the DC had returned home
from a3-day hunting trip on October 23. Hisonly
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complaint the next day was neck pain, thought to
result fromlyingonacouch. TheDC participatedin
regular exercise and had no complaints of angina
(chest pain) or any symptoms suggestive of acute
heart-related problems.

DESCRIPTION OF THE FIRE
DEPARTMENT

At thetimeof the NIOSH investigation, the career
FD was comprised of 234 uniformed personnel and
served a population of 114,000 residents, in a
geographic areaof 84 squaremiles. Thereare 12
firestationswherefirefighterswork thefollowing
tour of duty: 24 hours on-duty, 48 hours off-duty,
0800-0800 hours. Each shift of an enginecompany
is staffed with three fire fighters; each ladder
company, two or threefirefighters. Structural fire
responseincludeseither four enginesor threeengines
and one ladder. One company acts as the rapid
interventionteam. Theemergency medical service
isathird separate City service. TheFD provides
First Responder resources.

In 2003, the FD responded to 13,157 total calls:
480 structurefires, 54 brush, grass, and wildland
fires, 62 rubbish fires, 24 other fires, 2,547 false
alarms, 883 hazardous condition calls, 260
hazardous materials responses, 1 mutual aid
response, 1,956 other responses, and 6,390 rescue/
emergency medical responses.

Theday of theincident, thedeceased arrived for his
shiftat 0700 hours. Heprepared aroomfor ameeting
and responded to theincident described herein.

Training. The FD requires all new fire fighter
goplicantsto be Sate-certified firefighter/emergency
medical technicians, submit an application, passa
written examination, alicenseand criminal history
check, aphysical ability test (described bel ow), and
anoral board interview prior to being ranked. The

applicant must then pass a polygraph examination
and aninterview with the Fire Chief prior to being
givenaconditiona job offer. Thenewly hiredfire
fighter must then pass a pre-placement physical
examination prior to being placed on awork shift.
Recurrent training occurson each shift.

Thephysicd ahility test consstsof thefollowingtimed

events.

* Climbtheaerial ladder extended 70 feet at 70
degreeswithout any stopsor hesitations

* Pull adry section of rolled hose (weighing
gpproximately 50 pounds) witha¥zinch manila
ropefrom the ground to the seventh floor of the
drill tower. No stopsareallowed.

* Pull acharged 2%2-inch fire hose with nozzle
attached adistance of 100feet withinoneminute

» Carry ab0-foot section of 2%2-inchfirehosewith
nozzle (weighing approximately 75 pounds)
attached seven floors up and back down the
stairway of thetraining tower inthree minutes

* Removea24-foot extension ladder (weighing
gpproximately 78 pounds) mounted with thetop
beam 6-feet above ground level and lower the
ladder to the ground flat on both beams. Pick
up the ladder and return it to the mounting
brackets.

The State minimum requirement for fire fighter
certification isthe 468-hour Fire Fighter | and |1
course and the40-hour Emergency CareAttendant
course. Career firefightersmust be State certified
within one year of employment. The State also
requires a minimum of 20 hours training for
recertification. Annual re-certificationisrequiredfor
hazardous materials, while Emergency Medical
Technician and Paramedicrecertificationishbi-annual.
TheDC wasacertified Fire Fighter |1, Advanced
Structural Fire Fighter, Driver/Operator, Hazmat
Operations, Advanced Structura Crash FireFighter,
Emergency Services Tdecommunicator (Dispatcher),
and had 26 yearsof firefighting experience.
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Pre-placement Evaluations. The FD requires a
pre-placement medical evauationfor al new hires.
Componentsof the pre-placement evauationfor dl
goplicantsinclude:

* A completemedica history

* Heght, weight, andvital sSgns

e Phydcd examindion

e Visontest

* Hearingtest

»  Completeblood count (CBC)

»  Cholegterol andtriglycerides

e Urindyds

* Urinedrugtest

*  Pulmonary functiontests(lung tests)

* Redting Electrocardiogram

o Chestx-ray

These evaluations are performed by a City-
contracted medical clinic, who makesadecision
regarding medical clearancefor firefighting
duties.

Periodic Evaluations. Annual/periodic medical
evaluations are required by this FD for
promotions, Hazmat Team, and Dive Team. The
components of the evaluation arethe same asthe
pre-placement medical evaluation except aurine
drug screenisnot conducted. Anannual chest x-
ray and a check for heart defects is offered
voluntarily to all employees. If an employeeis
injured at work, he/shemust be cleared for “return
towork” by their primary care physician. If an
employeeisill and away from work for two or
more shifts, he/she must be cleared for “returnto
work” by their primary care physician. Thereare
no annual/periodic physical ability testsrequired
by this FD. Exercise (strength and aerobic)
equipment isavailableinthefire stations. There
are no health maintenance programs or fitness/
wellnessprogramsoffered. Medical clearancefor
SCBA useisnot required periodically for al fire
fighters.

DISCUSSION

In the United States, coronary artery disease
(atheroscleross) isthe most common risk factor for
cardiac arrest and sudden cardiac desth.2 According
totheAmerican Heart Association, risk factorsfor
thedevelopment of atherosclerossincludeincreasing
age, malegender, family history of coronary artery
disease, smoking, high blood pressure, high blood
cholesterol, obesity/physica inactivity, and diabetes.3
TheDC had four of theseknown CAD risk factors.

The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,
typically decades.4 However, the growth of these
plaques probably occursinanonlinear, often abrupt
fashion.5 Heart attackstypically occur with the
sudden development of complete blockage
(occlusion) inoneor morecoronary arteriesthat have
not developed a collateral blood supply.6 This
sudden blockage is primarily due to blood clots
(thrombosis) forming onthetop of atherosclerotic
plagues. The deceased had aknown heart attack,
CAD, and stent placement within 12 days of his
death. Sinceno autopsy wasperformed, itisunclear
if astent collapsed, if athrombuswas present, or if
another heart attack wasthe actual cause of desath.

Atherosclerosis in a coronary artery may cause
ischemic heart disease which occurswhen theblood
flow within acoronary artery islimited to the point
wherethe oxygen needs of the heart muscle cannot
be met. Chronic ischemic heart disease causes
hypertrophy of the heart muscle and cardiomegaly.
All of thesefactors, independently andin combination
(ischemia, cardiomegaly, or myocardid infarction),
increasetherisk of cardiac arrhythmiaand sudden
cardiac death.

Anginaisthe most common presenting symptom of
myocardial ischemiaand underlying CAD, butin
many persons the first evidence of CAD may be
myocardial infarction or sudden death.7 Some
individuasmay not experienceanginawithischemia,
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asevidenced by up to 20% of heart attacks being
“dlent,” i.e, painless4 Hereported having mild chest
pressure when he arrived at the primary care
physician’soffice.

Firefightingiswidely acknowledged to beoneof the
most physically demanding and hazardous of all
civilian occupations.8 Firefighting activitiesare
strenuous and often requirefirefighterstowork at
near maximal heart rates for long periods. The
increasein heart rate has been shownto begin with
responding to theinitia alarm and persist through
the course of firesuppression activities.9-11 Even
when energy costs are moderate (as measured by
oxygen consumption) and work isperformedina
thermoneutra environment, heart ratesmay behigh
(over 170 beats per minute) owingtotheinsulative
properties of the personal protective clothing.12
Epidemiologic sudieshavefound that heavy physica
exertion sometimesimmediately precedesandtriggers
theonset of acute heart attacks.13-16 Whileat the
accident scene, the DC assisted with removing
equipment off the wrecked fire engine. Thisis
conddered amoderateleve of physica exertion.8,17
Healso transported theinjured firefightersto the
hospital. The physical stressof responding to the
alarm, performing a moderate level of physical
exertion, and transporting theinjured firefightersto
the hospital, coupled with his underlying
atheroscleratic CAD probably contributed tothisfire
fighter’sinitial heart attack, and then subsequent
cardiac arrest, and death.

Toreducetherisk of sudden cardiac arrest or other
incapacitating medica conditionsamongfirefighters,
the NFPA has developed guidelines entitled
“ Standard on Comprehensive Occupeationd Medicdl
Program for Fire Departments,” otherwiseknown
asNFPA 1582.18 To screenfor CAD, NFPA 1582
recommends an exercise stress test (EST) for
asymptomatic fire fighters with two or morerisk
factorsfor CAD [family history of premature (less

than age 60) cardiac event, hypertension (diastolic
blood pressure greater than 90 mmHg), diabetes
mellitus, cigarettesmoking, and hypercholesterolemia
(total cholesteral greater than 240 mg/dL)].18 This
recommendation iscons sent with recommendations
from the American Heart Association/ American
College of Cardiology (AHA/ACC) and the
Department of Trangportation (DOT) regarding EST
inasymptomaticindividuas. 19,20

Since the deceased had only one CAD risk factor
(hypertenson) for EST determination, theperformance
of an EST prior to 2003 would not have been
recommended by NFPA 1582, or theAHA. Ineither
case, amandatory comprehensive wellness/fitness
program, includingweight reduction, dietary education,
and exercisewould have benefited thisfirefighter.

RECOMMENDATIONS

Thefollowing recommendationsaddresshedth and
safety generdly. Thislistincludessomepreventive
measures that have been recommended by other
agenciesto, among other things, reducetherisk of
on-the-job heart attacks and sudden cardiac death
amongfirefighters. Theserecommendationshave
not been evaluated by NIOSH, but represent
research presented in theliterature or of consensus
votesof Technica Committeesof theNationa Fire
Protection A ssociation or |abor/management groups
withinthefireservice. The Departmentisnot legdly
required tofollow any of these standards.

Recommendation #1: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

Physicd inactivity isthemost prevalent modifiable
risk factor for CAD intheUnited Sates Additiondly,
physical inactivity, or lack of exercise, isassociated
with other risk factors, namely obesity and
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diabetes.21 NFPA 1500 requires a wellness
programthat provideshedth promotion activitiesfor
preventing health problems and enhancing overall
well-being.22 NFPA 1583, Standard on Health-
Related FitnessProgramsfor Fire Fighters, provides
theminimum requirementsfor ahedth-related fitness
program.23 In 1997, the Internationa Association
of Fire Fighters (IAFF) and the International
Association of Fire Chiefs (IAFC) published a
comprehensve Fre Service Joint Labor Management
Wellness/Fitness Initiativeto improvefirefighter
quality of life and maintain physical and mental
capabilitiesof firefighters. Tenfiredepartments
acrossthe United States joined thiseffort to pool
information about their physical fitnessprogramsand
to create a practical fire service program. They
produced amanua and avideo detailing e ementsof
such aprogram.24 The Fire Department and the
Union should review these materials to identify
applicable elementsfor their Department. Other
large-city negotiated programscan aso bereviewed
aspotential moddls. Wellnessprogramshavebeen
shownto be cost effective, typically by reducing the
number of work-related injuries and lost work
days.25-27 A smilar cost savings hasbeen reported
by the wellness program at the Phoenix Fire
Department, where a 12-year commitment has
resulted inasignificant reductioninther disability
pension costs.28

Recommendation #2: Provide mandatory annual
medical evaluationstoALL firefightersconsistent
with NFPA 1582 to determine their medical
ability to perform duties without presenting a
significant risk to the safety and health of
themselves or others.

Guidanceregarding the content and frequency of
periodic medical eva uationsand examinationsfor
firefighterscan befound in NFPA 1582, Standard
on Comprehensive Occupationa Medica Program
for Fire Departments,18 and in the report of the

Internationa Associationof FreFghters/Internationa
Association of Fire Chiefs (IAFF/1AFC) wellness/
fitnessinitiative.24

Thesuccessof medicd programshingeson protecting
theaffectedfirefighter. The Department must 1) keep
themedical recordsconfidentid, 2) providedternate
duty pogtionsfor firefightersinrehabilitation programs,
and3) if thefirefighterisnot medicdly qudifiedtoreturn
toactivefirefightingduties providepermanent dternate
duty positionsor other supportiveand/or compensated
dternatives.

Thefollowingfindingsdid not contributeto thedesth
of thisfirefighter but wereidentified by NIOSH
during theingpection.

Recommendation #3: Providefirefighterswith
medical evaluations and clearance to wear
SCBA.

OSHA'sRevised Respiratory Protection Standard
requiresemployersto provide medical evaluations
and clearance for employees using respiratory
protection.29 Such employeesincludefirefighters
who utilize SCBA inthe performanceof their duties.
Theseclearanceevaluationsarerequiredfor private
industry employeesand public employeesin states
operating OSHA -approved State plans. Texasis
not a state-plan state, therefore, public sector
employersare not required to comply with OSHA
standards. However, we recommend voluntary
compliancefor safety purposes.

Recommendation #4: Perform an annual
physical performance (physical ability)
evaluation to ensurefirefightersare physically
capable of performing the essential job tasks of
structural fire fighting.

NFPA 1500 requiresfiredepartment memberswho
engage in emergency operations to be annually
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evaluated and certified by the fire department as
meeting the physical performance requirements
identified in paragraph 8-2.1.22

Recommendation #5: Perform an autopsy on
all on-duty fire fighter fatalities.

In 1995, the United States Fire Administration
(USFA) publisned the Firefighter Autopsy
Protocol.30 Thispublication hopesto provide“a
more thorough documentation of the causes of
firefighter deathsfor three purposes:

1. to advance the analysis of the causes of
firefighter deaths to aid in the development
of improved firefighter health and safety
equipment, procedures, and standards;

2. tohelpdeterminedigibility for death benefits
under the Federal government’s Public Safety
Officer BenefitsProgram, aswell as state and
local programs; and

3. toaddressanincreasinginterestinthestudy of
deaths that could be related to occupational
illnessesamongfirefighters, both active and
retired.”

Recommendation #6: Discontinuetheroutine
use of annual chest x-rays unless specifically
indicated.

AccordingtoNFPA 1582, “chest x-raysshall include
aninitia basdineand shdl berepeated every Syears
or asmedicaly indicated.” 18 The chest x-raysbeing
conducted by the Fire Department for promotions,
Hazmat, and the Dive Team exposeincumbentsto
unnecessary radiation and represent an unnecessary
expense for the Fire Department, and are not
recommended by the OSHA Hazmat standard unless
indicated.31

Recommendation #7: Discontinue the routine
useof annual electrocardiograms (EKG) unless
medically indicated.

According to NFPA 1582, “periodic resting
€lectrocardiogramshave not been shownto be useful
but can be reasonable as a member’s age
increases.” 18 ThestressEK G isamuch better tool
toidentify heart arrhythmias. Therefore, only pre-
placement EK Gsarerecommended unlessmedically
indicated. The EKGsbeing conducted by theFire
Department represent an unnecessary expensefor
the Fire Department.
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