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SUMMARY

On February 12, 2003, a46-year-old male career
FireFighter Recruit wasperforming thetower climb
portion of his fire fighter recruit training. After
reaching thesixth (top) floor of thetraining tower for
thethird timethat morning, hebeganto havelegand
neck pain. The painwas severe enough that crew
members carried him down the stairsand onto the
sdewak. Shortly thereafter, helost consciousness.
Crew members assessed him and found himto be
unresponsive, not breathing, and pulseless.
Approximately 37 minutes later, despite
cardiopulmonary resuscitation (CPR) and advanced
lifesupport (AL S) administered on-sceneand at the
hospital, the Recruit died. The autopsy revealed
“cardiac hypertrophy,” “biventricular dilatation” and
“cardiomegdy.” Thedesath certificatelisted“cardiac
hypertrophy” astheimmediate cause of death.

The following recommendations address some
genera health and safety issues. Thislistincludes
some preventive measures that have been
recommended by other agenciesto reducetherisk
of on-the-job heart attacksand sudden cardiac arrest
amongfirefighters. Thesesdected recommendations
have not been evaluated by NIOSH, but represent
published research, or consensusvotesof technica
committees of the National Fire Protection
Association (NFPA) or fire service labor/
management groups.

» Consider incorporating exercise stresstests
at part of the Fire Department’s medical
evaluation program

* Equip training instructors with portable
radios

* Ensure defibrillation equipment is readily
availablefor emergency useduringtraining

* Use a secondary (technological) test to
confirm appropriate placement of the
endotracheal (ET) tube during emergency
intubations

 Ensure ET tubeis firmly secured in place
to prevent dislodgement after intubation

Althoughunrdaedtothisfatdity, the Fire Department
should consider these additional recommendations
based on hedlth and economic considerations;

 Conduct mandatory annual medical
evaluations consistent with NFPA 1582 on
ALL firefightersto determinetheir medical
ability to perform dutieswithout presenting
a significant risk to the safety and health of
themselves or others

» Discontinuetheroutineuseof annual chest
x-raysfor the Hazmat and Medical Strike
Teams unless specifically indicated

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 determine factorsthat cause or contributeto
firefighter deaths suffered intheline 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
placeblame onfiredepartmentsor 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-NI OSH
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* Providefirefighterswith clearanceto wear
self-contained breathing apparatus (SCBA)
as part of the Fire Department’s medical
evaluation program

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

INTRODUCTION & METHODS

On February 12, 2003, a 46-year-old male Fire
Fighter Recruit lost consciousnesswhileperforming
thetower climb component of hisrecruit training.
Despite CPR and ALS administered by crew
members, theambulance crew, and intheemergency
department, thevictimdied. NIOSH wasnotified
of thisfatality on February 13, 2003, by the United
StatesFireAdministration. On February 13, 2003,
NIOSH contacted the affected Fire Department to
initiate the investigation. OnAugust 25, 2003, a
Safety and Occupationa Hedlth Specidist fromthe
NIOSH Fire Fighter Fatality Investigation Team
traveled to Texasto conduct an on-siteinvestigation
of theincident.

During the investigation NIOSH personnel
interviewed:

TheDeputy Chief of Training

TheFire Department Chaplain
Traningingructors

The deceased'swife

Duringthedte-visit NIOSH personnd reviewed:

*  FHreDepatment policiesand operating guidelines

»  FireDepartment training records

» TheFire Department annual report for 2001

* FireDepartment incident report

*  Emergency medicd service (ambulance) incident
report

» Hospital emergency department (ED) report

* Fire Department physical examination
protocols

* Desathcertificate

* Autopsy record

* Past medica records of the deceased

INVESTIGATIVERESULTS

Incident. On February 12, 2003, the Fire Fighter
Recruit (the deceased) reported to work at the
Training Center at approximately 0620 hours. At
0700 hours, the classbegan cali sthenics (stretching,
50 situps, 50 push ups, and jumping jacks). After
the calisthenics, the class took awater break for
approximately 10 minutes and then walked to the
apparatusroom nearby to get their turnout gear and
self-contained breathing apparatus (SCBA). The
classwasdivided into two groups. The deceased
wasass gned to Group A which performed thetower
climb. Group B ran onemile, performed once on
theKaiser ded, followed by 30 minutesof stretching.
Thetower wasasix story structure, composed of
concrete block, with 18 stepsand alanding between
floors (see photograph) for atotal of 90 stepsand
fivelandings. Itwouldtakegpproximatey fiveminutes
for each trainee to compl ete onetower climb and
returntothegroundlevel. Eachrecruit wasexpected
to make three tower climbs before taking arest
break.

GroupA contained 17 recruitswhich weredivided
into four drill groupsof four recruitseach and one
drill group of fiverecruits (the deceased’s). Each
recruit would wear full turnout gear and their SCBA
(weighing atotal of 51 pounds), carry thehighrise
pack (weighing gpproximatdly 65 pounds) and atool.
Therecruitswould leavetheir equipment (highrise
pack and tool) at thetop of thetower, descend the
stairs empty handed, retrieve another tool, and
immediatdly ascendthestairsagain. Thetemperature
at 0753 hours was 48 degrees Fahrenheit with a
relaivehumidity of 48%.
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The deceased donned histurnout gear and SCBA
and carried the high rise pack and an ax (weighing
gpproximately 6 pounds) on hisfirgt climbwhich he
completed with no apparent problems. On his
second trip, the deceased carried asaw and apike
poleand again completed thedrill with no problems.
Onhisthirdtrip, hecarriedthehighrisepack and a
Hdligantool (weghing goproximately 9 pounds). His
traningingructor and arecruit fromanother drill group
followed him upthesteps. Two other recruitsinhis
drill group madeit to thetop and had started to come
down the steps. At the fourth floor landing, the
deceased dropped the high rise pack and used the
Halligan tool asacaneashecontinued hisclimbto
reach thetop floor. Onecrew member coming back
down the steps asked the deceased where hishigh
rise pack wasbut he never responded. Therecruit
appeared to be climbing in aslow, unsteady, tired,
and disoriented manner. Onceat thesixth (top) floor,
the deceased dropped to hisknees, then sat down
and started to descend the stairswhilesitting. His
low air darm on hisSCBA beganto sound. Hisair
consumption thisday was greater than the amount
heusually consumed during thisdrill.

Astheinstructor got to thefourth floor landing, a
recruit advised theinstructor that the high rise pack
belonged to thedeceased. Theinstructor went back
downwiththefirst two recruitstorecordtheir times.
Theinstructor and two recruitsthen went back up to
thetop floor to check on the deceased. At that point
the deceased stood up, took two or three stepsdown
thestairs, and sat down again, while complaining of
legpain. Theingtructor asked if thepainwascaused
by apulled muscle, but the deceased then complained
of neck pain. Theinstructor advised himto stop and
thethreerecruitsassisted with theremoval of his
helmet and SCBA mask. Two recruitsassisted the
deceased in walking down the stairs, but after
descending one flight, he became limp
(approximately 0826 hours). Four crew members
then carried the deceased down theremaining five

flightsof stairstotheground level. Crew members
observed the deceased’slipswere paeand hiseyes
were half open.

Crew membersleaned therecruit against thewall of
thetower and removed his SCBA and turnout gear
and elevated hisfeet. Initial assessment revedled he
was consci ous but unresponsiveto commands. He
had astrong carotid pul se but aweak radia pulse.
Working on theimpression that the deceased had
passed out, theingtructor sent for another instructor.
Thesecondingtructor caled Dispatch onacell phone
and requested an ambulance. At 0832 hours, Rescue
19 and Engine 44 were dispatched.

Recruits retrieved oxygen equipment and an
automated externd defibrillator (AED) fromanearby
Engine. The AED was connected to the deceased,
but was not used due to a weak battery. [Note:
TheAED at thetrainingfacility wasatraining aid for
demonstration purposes.] A non-rebreather mask
with supplemental oxygen was placed over the
deceased’s face. Soon thereafter he stopped
breathing and became pulseless. CPR (chest
compressionsand assi sted ventilationsviamouth-
to-mouth) wasbegun whilecrew membersretrieved
abag-valve-mask to be used for asssted ventilations.
Rescue 19 arrived at 0836 hours and Engine 44
arrived at 0837 hours. Rescue 19 personnel
connected a cardiac monitor to the deceased,
revedingventricular fibrillation (V.Ab.)(@heart rhythm
unable to sustain life), which was immediately
shocked (defibrill ated) threetimes (0838 hours). His
heart rhythm reverted to asystole (no heart beat).
Hewasintubated (abreathing tube placed into his
windpipe) and correct placement confirmed using
bilateral breath sounds, but no secondary
confirmationtestingwasused. Anintravenousline
was placed, resuscitation medications consi stent
with CPR protocolswere administered, and he
was |loaded into the ambulance for transport to
the hospital ED.
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Rescue 19 departed the scene at 0842 hours and
arrived at the hospital at 0851 hours.

Insidethe hospital’sED, AL S measures continued.
I ntubation placement was checked and wasfound
to have dislodged during transport. The deceased
wasre-intubated. CPR and AL Smeasurescontinued
without achangein rhythmuntil 0907 hours, at which
time he was pronounced dead and resuscitation
effortswerediscontinued.

Medical Findings. Thedeath certificate, completed
by the Medical Examiner, listed “Cardiac
hypertrophy” astheimmediate cause of deeth. The
carboxyhemoglobinleve waslessthan one percent,
indicating inhal ed carbon monoxide played no part
in hisdeath. Pertinent findingsfrom the autopsy,
performed by the Deputy Chief Medical Examiner,
on February 13, 2003, included:

e Cardiachypertrophy

* Biventricular andright atria dilatation

* Cardiomegdy (an enlarged heart) weighing 440
grams(normal islessthan 400 grams?)

* Thecoronary arteriesarefree of atherosclerosis

* Thecardiacvavesareunremarkable

* No blood clots in the pulmonary vessels,
therefore no evidence of apulmonary embolus

The left ventricular free wall and septum each
measured 1.0 centimeter (cm) inthickness[(normal
is0.76-0.88 cm)?(normal echographic measurement
is0.6to0 1.1 cm)?] and theright ventricle measured
0.2 cm (normal is 0.3-0.5 cm).* Sections of the
atrioventricular node were unremarkable.
Microscopic examination revealed myocyte
hypertrophy and moderate thickening of the
intramyocardid arterioles.

Medica Higtory.
The deceased was not currently taking any

prescription medications. He exercised on-duty,
performing strength and aerobictraining. Onautopsy

the deceased wel ghed 174 poundsand was 66 inches
tall, giving himabody massindex (BMI) of 28.1 kg/
nY. (A BMI between 25and 29.9kg/mPisoverweight,
while BMI above 30 kg/m?is considered obese).®
However, according to family and crew members, he
wasvery muscular withvery littlebody fat.

In January 2003, he experienced abdominal pain,
vomiting, and flu-likesymptomsfollowing vigorous
training and saw aphysicianat alocal hospita where
hewasevaluated, treated for aviral infection, and
released. Hispre-placement medical evaluationin
October 2002 (the content of thismedical evauation
isdescribedinthenext section of thisreport) reveded
no health problemsand hewascleared for full duty.

According to his wife and crew members, the
deceased had no complaints of chest painsor any
other heart-related illness. During the day of the
incident, the deceased did not report any symptoms
suggestive of anginaor any other heart problems.

DESCRIPTION OF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the Fire
Department cons sted of 1,600 uniformed personnel
and served apopulation of 1,100,000 residentsina
geographic areaof 378 squaremiles. Thereare’55
firegtations.

Infiscal year 2001, the Department responded to
253,142 calls: 148,940 medical calls, 63,496
medical/rescuecalls, 26,397 other calls, 11,858fire
aarmcalls, 6,740 investigation calls, 5,549 service
cals, 4,480 gtructurefires, 3,784 vehiclefires, 2,637
hazardouscondition cals, 1,690 other firecdls, and
1,329 grassfires. Theseinclude 73two-darmcalls,
26 three-alarm calls, 9four-alarm calls, and 1 six-
aarm call. There were an average of 408 daily
emergency medical dispatchesand 285 daily fire
equipment dispatches.
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Training. TheFire Department requiresall new fire
fighter applicantsto have 45 college credit hoursor
a“C” averageor better, passawritten civil service
test, amath and reading test, aphysica ability test, a
polygraphtest, abackground check, adrugtest, and
aphysica examination prior to being hired. Newly
hiredfirefightersarethen sent tothe 15-month fire
fighter-paramedic training course at the City Fire
Academy to become certified as a Fire Fighter-
Paramedic.

Recurrent training occursdaily on each shift. The
State minimum requirement for fire fighter
certification isthe 468-hour FireFighter | and 11
course and the 40-hour Emergency Care-
Ambulance course. Career firefighters must be
State certified within oneyear of employment. The
State al so requiresaminimum of 20 hourstraining
for recertification. Annual re-certification is
required for hazardous materids, while Emergency
Medical Technician and Paramedic recertification
isbi-annual. The deceased was a Fire Fighter
Recruit and had two months of active serviceon
the Fire Department.

Pre-placement Evaluations. The Department
requiresapre-placement medical evauationfor al
new hires, regardless of age. Componentsof this
evdudionincludethefallowing:

* A completemedica history

e Phydcd examindion

» Bloodtests: Blood Chemistry (SMA 20)
*  Pulmonary functiontest (PFT)

* Audiogram
* Visonscreen
o Chestx-ray

e Urindyss

* Backx-ray

These evaluations are performed by the City
physician. Oncethisevauationiscomplete, theCity

physi cian makesadetermination regarding medica
clearancefor firefighting dutiesand forwardsthis
decisontothe City’spersonnel director.

Periodic Evaluations.

Periodic medical evaluationsarerequired by this
Department for selected members. Thehazardous
materials (HazMat) fire fighters and Weapons of
Mass Destruction Team (Medical Strike Team)
membersareeva uaed yearly. TheDriver-Engineers
areeva uated every other year. Componentsof the
evauationfor Hazmat and Medical StrikeTeam are:

* A completemedica history

* Phydcd examindion

* Bloodtests: CBC and heavy metals

o PFT

o Chestx-ray

*  Maximd treadmill exercisestresstest (EST) with
12 |ead electrocardiogram (EKG)

e Urindyss

e Audiogram

* Visonscreen

Componentsof the periodic medical evaluationfor
Driver-Engineersincludethefollowing:

» Bloodpressure
e Urindyss

* Audiogram

e Visonscreen

The City physician performsthe periodic medical
evaluations for Driver-Engineers. A contractor
performstheevaluationsfor the Hazmat firefighters
and Medical Strike Team. Medical clearancefor
SCBA useandfor fire suppressionisnot required
for al firefighters. A paramedic and an ambulance
medical officer conduct threelead EKG's (looking
at lead two) and blood pressure measurement semi-
annualy onall firefighters. If an EKG isabnormal
or a blood pressure is greater than 140/90, the
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supervisor isnotified, who then placesthefirefighter
onlight duty until areleaseformfromthefirefighter’s
primary care physician is provided to the Fire
Department. If anemployeeisinjured at work, oris
ill and off work for more than three shifts, the
employeeisevaluated by their persona physician,
whoforwardsther recommendationregarding“ return
towork” tothe City physician, who makesthefinal
determination. The deceased wascleared for duty
by the City physician following his pre-placement
physical examination on October 11, 2002.

Exercise (strength and aerobic) equipment is
located inthefire stations. Mandatory wellness/
fitness programsarein placefor the Department,
however thetype of exercise performedisleft to
theindividual firefighter. Health maintenance
programs (smoking cessation, cholesterol
reduction, employee assistance programs, etc.) are
availablefromthe City.

DISCUSSION

Hypertrophy of theheart'sleft ventridle(left ventricular
hypertrophy) isardatively common finding among
individualswith long standing high blood pressure
(hypertension), a heart valve problem, or cardiac
ischemia(reduced blood supply totheheart muscle).
However, thedeceased wasnever knownto havehigh
blood pressure, and, onautopsy, did not haveany valve
abnormalities or CAD. Unexplained cardiac
hypertrophy isoneformof hypertrophiccardiomyopethy
(HCM). Thisdiagnossof HCM wasmeadeby his: 1)
large heart (440 grams)(normal is< 400 gramst), 2)
thickened I eft heart ventricles (1.0 cm) (normd is0.76-
0.88 cm)?(norma echocardiographic measurementis
0.6to1.1.cm),®and 3) microscopicfindingsof myocyte
hypertrophy.

The pathologist conducting the autopsy also
diagnosed biventricular dilatation. Our review of the
subject, however, suggeststhe deceased had right

ventricular dilatation (luminal diameter of 3
cm)(normal is0.7-2.3 cm),®but not left ventricular
dilatation (lumind diameter of 4cmwithnormal being
between 3.7-5.6 cm).® Thus, the deceased had a
mixed hypertrophic and dilated cardiomyopathy.

Hypertrophic cardiomyopathy (HCM) isardatively
rare heart condition, affecting approximately 0.2%
of the population.® The majority of patients are
asymptomatic, however, and sudden cardiac death
isoftenitsfirst clinical manifestation, particularly
among patients less than 30 years of age.” Risk
factors for sudden death among HCM patients
includeyoung age (<30 yearsold) at diagnosis, a
family history of HCM with sudden death, an
abnormal blood pressure response to exercise,
severe symptoms, non-sustained ventricular
tachycardia, marked hypertrophy, marked |eft atrial
dilatation, and genetic abnormditiesassociated with
increased prevalence of asudden death.®®

Approximately haf of theHCM casesaretranamitted
geneticaly, typicaly inan autosoma dominant trait
with disease loci on at least eight different
chromosomes.® Unfortunately, genetic testingisnot
routindy avalableandremainslargdy aresearchtool.
The causesof HCM inthe other half of patientsis
unknown.” Since the deceased had siblings and
children, subsequent medical screening of relatives
iswarranted.

Dilated cardiomyopeathy, ischaracterized by dilatation
of the heart chambers and impaired ventricular
contraction (pumping). Micrascopicfindingsarenon-
specific, typicaly being myocyte hypertrophy [best
appreciated as nuclear hypertrophy (e.g. “box-car
nuclei”)] with varying degrees of interstitial
fibrosis.’**! Although most cases of dilated
cardiomyopathy areof unknown etiology (idiopethic),
avariety of acquired or hereditary disorders can
causethedisorder. Thesesecondary and potentially
reversibleformsarelistedin Table 1.
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| diopathic cardiomyopathy (IDC), diagnosed in
the deceased from the autopsy, is not rare. Its
age-adjusted prevalence in the United States
averages 36 cases per 100,000 population,*? and
it accountsfor 10,000 deaths each year.* Most
patients arefirst seen between the ages of 20 and
50 years presenting with symptoms of moderate
heart failure [shortness of breath on exertion,
pal pitations (fast heart beats), diminished exercise
capacity] and advanced heart failure [shortness
of breath upon lying down, and swelling of the
ankles].!* The deceased had sudden death asthe
initial presentation of IDC. Although sudden desth
israrely theinitial presentation,****itisacommon
cause of death among I DC patients accounting
for 28 percent of all IDC deaths.*

Theprognosisfor ICD ispoor. Early sudiesreported
one- and five-year death rates of approximately 25
and 50 percent respectively,**!’ but recent studies
report an average five-year death rate of 20
percent.#1>1819 Thisimproved survival probably
reflectsthe earlier detection of disease, a shift to
popul ation-based studi es, and better treatment.>%
Although avariety of symptomsand medical tests
can provide prognostic information, patients at
greatest risk of sudden death or in need of anti-
arrhythmic therapy cannot yet be prospectively
identified.™ Giventheinability toidentify patientsat
high risk for sudden deeth, thelow degreeof efficacy
of anti-arrhythmic agentsfor IDC, thenumerousside
effectsof theseanti-arrhythmic agents, and thelack
of symptomsinthedeceased, itisunclear if anearlier
diagnosis could have prevented hissudden death.

Investigationsinto the pathogenesis of IDC have
focused on four basic mechanisms. (1) inherited
factors, (2) viral myocarditis and other cytotoxic
insults, (3) immuneabnormalities, and (4) metaboalic,
energetic, and contractile abnormalities. These
mechanismsarenot mutualy exclusive, and severd
may combine to produce clinical disease in

susceptible patients. Theinherited factorsaccount
for approximately onethird of al IDC cases,?% and
20 percent of patientswith IDC have at |east one
firs-degreerdativewith adecreased g ectionfraction
and cardiomegdy.? Although IDC canbetransmitted
asarecessveor X-linkedtrait, autosomal dominant
inheritance occurs most frequently and exhibitsboth
clinical variability and genetic heterogeneity.® Itis
unclear if thisvictim’s IDC was due to inherited
factorsor dueto post-viral myocarditis. Ineither
case, first-degreerel atives of thisfirefighter should
consult with their physiciansregarding when, or if,
an echocardiogram iswarranted to screenfor IDC.

IDC isoften accompanied by conduction system
diseaseand genetic sudieshaveidentified individua
loci on chromosomesresponsiblefor these cases®
Thereported conduction systemsdi seases associ ated
with IDC are sinus bradycardia, atrioventricular
conduction block (first-, second-, and third-degree),
and atria arrhythmias.?* Except for family history,
no clinical or histopathological characteristicscan
digtinguishfamilia fromnonfamilia disease™ Future
molecular genetic studies may lead to the
identification and trestment of asymptometic carriers
who are at risk for symptomatic dilated
cardiomyopathy.?

Could amore comprehensive FD pre-placement
medica evaduation haveidentified thiscondition? As
noted earlier, the City physician at thetime of this
firefighter’s pre-placement medical evaluation did
not require aresting EKG The 2000 Edition of
NFPA 1582 (Medical Requirements for Fire
Fighters and Information for Fire Department
Physicians), does not recommend a routine pre-
placement EK G unless specificaly indicated.® If,
for somereason aresting EKG wasdone, it might
have detected hisenlarged heart. However, inan
active, healthy, asymptomatic 46 year-old man, this
finding might have been attributed to an “athletic
heart” and not investigated further.
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Should this Recruit have had a screening EST?
NFPA 1582 was devel oped to reduce the risk of
sudden cardiac arrest and heart attacksamong fire
fighters. NFPA 1582 recommends, not asapart of
therequirementsbut for informationa purposesonly,
that all fire fighters above the age of 40 have an
Exercise StressTest (EST) to screenfor obstructive
coronary artery disease (CAD). Unfortunately, EST
have problemswith both fal se negatives (inadequate
sensitivity) and false positives (inadequate
specificity), particularly for asymptomaticindividuas
(individua swithout symptoms suggestiveof CAD),
particularly inyoung men, and women.??” Thishas
led other expert groupsto not recommend EST for
asymptomatic individual swithout risk factorsfor
CA D _28—30

When asymptomaticindividuashaverisk factorsfor
CAD, recommendations for EST vary by
organization. NFPA 1582 recommends biannual
EST for firefighterswith CAD risk factorsbeginning
at age 35 For medica certification for the
commercia drivers license issued by the U. S.
Department of Transportation (DOT), they
recommend EST for driversover theageof 45with
morethan two CAD risk factors.?® TheAmerican
Collegeof Cardiology/American Heart Association
do not think that “thereisevidence and/or general
agreement that [EST] is useful and effective” in
asymptometic personswithout known CAD, but they
identify four groupsof such personsfor which*there
isconflicting evidenceand/or adivergenceof opinion
about the usefulnesg/efficacy” of EST. In these
groups, EST’s “usefulness/efficacy is less well
established by evidence/opinion” (asopposed tothe
“weight of evidence/opinion [being] in favor of
usefulnesslefficacy).”?

*  Groupl: Personswithmultiplerisk factors. Five
risk factors for CAD are defined:
hypercholesterolemia(total cholesterol greater
than 240 mg/dL ), hypertension (systolic blood

pressure greater than 140 mm Hg or diastolic
pressure greater than 90 mm Hg), smoking,
diabetes, and family history of premature CAD
(heart attack or sudden cardiac death in afirst-
degreerelativelessthan 60 yearsold).

* Group 2: Menover the age of 40 and women
over theageof 50 (especidly if sedentary) who
planto start vigorousexercise.

* Group 3: Men over the age of 40 and women
over theageof 50who areat highrisk for CAD
dueto other diseases(e.g., chronicrend failure).

* Group4: Menover the age of 40 and women
over the age of 50 who are involved in
occupationsinwhich impairment might impact
public safety.

Finally, the U.S. Preventive Services Task Force
(USPSTF) does not recommend EST for
asymptomaticindividuds, eventhosewithrisk factors
for CAD,; rather, they recommend thediagnosisand
treatment of modifiablerisk factors (hypertension,
high cholesterol, smoking, and diabetes).* The
USPSTF indicatesthat thereisinsufficient evidence
to recommend screening middle age and older men
or womeninthe general population but notesthat
“screening individualsin certain occupations(pilots,
truck drivers, etc.) can be recommended on other
grounds, including the possible benefitsto public
safety.”

Thus, theAHA and NFPA giveaqualified suggestion
that the Recruit should have had an EST, whilethe
U.S. DOT and the USPSTF recommend that he
should not havehad an EST.

Had the deceased’'sHCM or IDC been identified
during the FD’ s pre-placement eva uation, would he
have been denied employment as afire fighter?
Neither HCM or IDCisspecifically addressedin
NFPA 1582. However, it would most likely be
consdered aCategory B Medica Condition, defined
as“amedical conditionthat, based onitsseverity or
degree, could (our emphasis) precludeapersonfrom
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performing as a fire fighter in a training or
emergency operational environment by presenting
asignificant risk to the safety and health of the
person or others.”

Had the deceased’sHCM been identified, would
thishave prevented hisdeath? Although avariety of
symptomsand medica testscan provideprognostic
information, patientsat greatest risk of sudden desth
or in need of anti-arrhythmic therapy are hard to
identify. Giventhedeceased’sfew abovementioned
risk factors for sudden death, the low degree of
efficacy of anti-arrhythmic agentsand their numerous
side effects, and thelack of symptomsinthisfire
fighter, itisunlikely that adiagnosiswould haveled
to treatment. Therefore, itisunclear if histragic
sudden death would have been prevented evenif his
conditionwasidentified.

RECOMMENDATIONS

Thefollowing recommendationsaddresshedlth and
safety generdly. Thislistincludessomepreventive
measures that have been recommended by other
agencies to reduce the risk of on-the-job heart
attacksand sudden cardiac arrest among firefighters.
Theserecommendationshave not been eva uated by
NIOSH, but represent published research, or
consensusvotesof technical committeesof theNFPA
or fireservicelabor/management groups.

Recommendation #1: Consider incorporating
exercise stress tests as part of the Fire
Department’s medical evaluation program.

NFPA 1582 and the | AFF/| AFC wellness/fitness
initiative both recommend at |east biannua EST for
firefighters >3t

Recommendation #2: Equip training
instructors with portable radios.

Whilethetraining involved inthisincident did not
includelivefire, it wasvery physically demanding
and involved training in asix-story tower. If the
instructors carried portable radios, they could
summon help morereadily if theneed arose. This
could have reduced thetimefor the ambulanceto
arriveonthe scene, and, therefore, for the Recruit to
receiveAL Sresuscitation.

Recommendation #3: Ensure defibrillation
equipment is readily available for emergency
use during training.

Preservation of human life is the primary
responsibility of thefire department during fires
and other emergencies. Firedepartmentsshould
be prepared to perform rescue work and provide
emergency medical care for those injured,??
including cardiac arrest. Thechainof surviva from
cardiac arrest includes: 1) early access to the
emergency medical system (EMS and 9-1-1
system), 2) early CPR, 3) early defibrillation when
indicated, and 4) early advanced emergency
treatment.® Most of the sudden cardiac deaths
in the United States result from ventricular
fibrillation. AEDs have caused the cardiac arrest
survivability rateto increase from 7 percent
(CPR performed only) to 26 percent.** When
defibrillationis provided within 5-7 minutes, the
survival rateisashigh as49 percent.®

HavingAEDsavalablea thetrainingStes inaddition
tothose defibrillators carried on ambulances, would
alow theFire Department to provide agresater level
of emergency medical careto its members. The
timely useof an automated externa defibrillator, even
by minimally trained first responders, canincrease
thelikelihood of survivd following cardiac arrest.®
7 Sincethisincident, the Fire Department hasplaced
first ad equipment, includingafunctionad AED at the
training Ste. Theequipment ischecked daily.
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Recommendation #4: Use a secondary
(technological) test to confirm appropriate
placement of the ET tube during emergency
intubations.

To reduce the risk of improper intubation, the
American Heart Association along with the
International Liaison Committee on Resuscitation
published recommendationsin the Guidelines2000
for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care® Theseguiddinesrecommend
tube placement be confirmed by primary and
secondary methods. Primary confirmationisthe5-
point auscultation: left and right anterior chest, left
and right midaxillary, and over the stomach.
Secondary confirmation requiresatechnology test,
either an end-tidal CO, detector or an esophageal
detector device. Inthisincident, thefirefighter had
bi-lateral breath sounds confirmed by auscultation,
however secondary confirmationwasnot performed.

Recommendation #5: EnsureET tubeisfirmly
secured in place to prevent dislodgement after
intubation.

Because the ET tube can become dislodged, itis
important to secure it in place and to reassess its
position periodically. Thisisespecidly trueif there
isachangeinthe patient’sstatus.® However, itis
unlikely that the tube becoming dislodged was a
factor inthe Recruit’ sfailed resuscitation, but it did
not improve hischancesof survival.

Recommendation #6: Conduct mandatory
annual medical evaluationson ALL firefighters
to determine their medical ability to perform
duties without presenting a significant risk to
the safety and health of themselves or others.

Thisfinding did not contributeto the death of thisfire
fighter but was identified by NIOSH during the
investigation.

Guidance regarding the content and frequency of
periodic medical eval uationsand examinationsfor
firefighterscan befound in NFPA 1582, Standard
on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians,® and
inthereport of the International Association of Fire
Fighters/International Association of Fire Chiefs
(IAFF/IAFC) wellness/fitness initiative® The
Department isnot legally required to follow any of
thesestandards. Nonethel ess, we recommend the
City and Union work together to establish the
content and frequency in order to be consistent with
theaboveguiddines.

In addition to providing guidance on thefrequency
and content of themedical evauation, NFPA 1582
provides guidance on medical requirements for
persons performing firefighting tasks. NFPA 1582
should be applied in a confidential,
nondiscriminatory manner. Appendix D of NFPA
1582 provides guidance for Fire Department
Administratorsregarding legal considerationsin
applying the standard.

Applying NFPA 1582 dsoinvolveseconomicissues.
These economic concerns go beyond the costs of
administeringthemedica program; they involvethe
personal and economic costs of dealing with the
medical evaluation results. NFPA 1500, Standard
on Fire Department Occupationa Safety and Hedlth
Program, addressestheseissuesin Chapter 8-7.1
and 8-7.2.%

Thesuccessof medica programshingeson protecting
the effected firefighter. The Department must 1)
keep the medical records confidential, 2) provide
dternateduty postionsfor firefightersinrehabilitation
programs, and 3) if thefirefighter isnot medically
qudifiedtoreturntoactivefirefightingduties, provide
permanent alternate duty positions or other
supportive and/or compensated dternatives.
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Recommendation #7: Discontinue the routine
use of annual chest x-rays for the Hazmat and
Medical Strike Teams unless specifically
indicated.

Thisfinding did not contribute to the death of this
Fire Fighter but wasidentified by NIOSH during the

inspection.

Specifically, according to NFPA 1582, “the use of
chest x-raysinsurveillance activitiesin the absence
of significant exposures, symptoms, or medical
findings has not been shown to reduce respiratory
or other healthimpairment. Therefore, only pre-
placement chest x-raysarerecommended.”® The
chest x-raysbeing conducted by the Fire Department
for theHazmat and the Medicd Strike Team expose
incumbentsto unnecessary radiation and represent
an unnecessary expensefor the Fire Department,
and are not recommended by the OSHA Hazmat
standard unlessspecificdly indicated by themedical/
occupationd history.®

Recommendation #8: Provide fire fighters
with clearance to wear self-contained
breathing apparatus (SCBA) as part of the
Fire Department’s medical evaluation
program.

Thisfinding did not contributeto the death of thisfire
fighter but was identified by NIOSH during the
investigation.

OSHA'sRevised Respiratory Protection Standard
requiresemployersto provide medical evaluations
and clearance for employees using respiratory
protection.** These clearance evaluations are
required for privateindustry employeesand public
employees in states operating OSHA -approved
State plans. Texas is not a State-plan State,
therefore, public sector employersare not required
to comply with OSHA standards. Nonetheless, we

recommend following this standard to ensurefire
fightersaremedically cleared to wear SCBA onan
annud basis.

Recommendation #9: Phase-in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

Thisfinding did not contributeto the death of thisfire
fighter but was identified by NIOSH during the
investigetion.

Physical inactivity isthemost prevaent modifiable
risk factor for CAD in the United States.
Additionally, physical inactivity, or lack of
exercise, is associated with other risk factors,
namely obesity and diabetes.* NFPA 1500,
Standard on Fire Department Occupational Safety
and Health Program, requiresawellness program
that provides health promotion activities for
preventing health problems and enhancing overal
well-being.** NFPA 1583, Standard on Health-
Related Fitness Programs for Fire Fighters,
provides the minimum requirementsfor ahealth-
related fitness program.®®* In 1997, the
International Association of Fire Fighters (1AFF)
and the International Association of Fire Chiefs
(IAFC) published acomprehensive Fire Service
Joint Labor Management Wellness/Fitness
Initiativetoimprovefirefighter quality of lifeand
maintain physical and mental capabilitiesof fire
fighters. Ten fire departments acrossthe United
Statesjoined thiseffort to pool information about
their physical fitness programs and to create a
practical fire service program. They produced a
manual and avideo detailing elements of sucha
program.! The Fire Department and the Union
should review thesematerialsto identify applicable
elementsfor their Department. Other large-city
negotiated programscan aso bereviewed aspotentia
models.
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Table 1. Known Causesof Dilated Cardiomyopathy*®

Toxins Infectious
Ethanol Vird (coxsackievirus, cytomegaovirus,
Chemotherapeutic agents (doxorubicin, humanimmunodeficiency virus)
bleomycin) Rickettsd
Cobalt Bacterid (diphtheria)
Anti-retrovira agents(zidovudine, Mycobacteria
didanosine, zalcitabine) Fungd
Phenothiazines Parasitic (toxoplasmosis, trichinogs,
Carbonmonoxide Chagas disease)
Lead
Cocaine Noninfectious
Mercury Collagen vascular disorders(scleroderma,
lupuserythematosus, dermatomyositis)
MetabolicAbnormalities Hypersengtivity myocarditis
Nutritiona deficiencies(thiamine, slenium, Sarcoidosis
canitine) Peripartum dysfuncion

Endocrinologic disorders (hypothyroidism,
acromegaly, thyrotoxicos's, Cushing's Neuromuscular Causes

Disease, pheochromocytoma, diabetes Duchenne'smuscular dystrophy
mdlitus) Facioscapulohumera muscular dystrophy

Electrolyte disturbances (hypoca cemia, Erb'slimb-girdiedystrophy
hypophosphatemia) Myotonic dystrophy
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Photograph. Fire Department Training Tower
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