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SUMMARY

OnJanuary 13, 2001, a42-year-old maeFireFighter
respondedto afireinafive-story gpartment building.
On-scene, wearing full turnout gear and his self-

contained breething goparatus (SCBA)(not onair), he
climbed hisagrid |adder, performed roof ventilation,
andthenenteredthefirebuildingtosearchfor firevictims
and performoverhaul. After goproximatdy 15 minutes
onthefirefloor, hereturned to groundlevel wherehe
conversed with crew members, walked to the

rehabilitation unit, and reted onhisgpparatus. Atthis
time he beganto fed lightheaded. Crew members
adminigtered oxygenwhileambulancepersonnd onthe
sceneweresummoned. Just astheparamedicarrived
hecollapsed. Despite cardiopulmonary resuscitation
(CPR) and advanced lifesupport (ALS) administered
by crew members, ambulance paramedics, and

personnd a thelocd hospitd’ semergency department
(ED), thevictimdied. Thedeeth certificate, completed
by theMedicd Examiner’ sOfficeliged” hypertensve
and arteriosclerotic heart disease” astheimmediate
cause of death and “smokeinhaation” as an other
sgnificant condition. Pertinent autopsy resultsinduded
anenlarged heart (cardiomegaly with concentric |l eft
ventricular hypertrophy), coronary arteriosclerogswith
superimposed coronary thrombosis (blood clot),

generdized viscerd congestionwith pulmonary edema,
andsmokeinhdation.

Other agencies have proposed a three-pronged
drategy for reducing therisk of on-duty heart attacks
and cardiac arestsamong firefighters. Thisstrategy
consistsof: 1) minimizing physical stressonfire
fighters; 2) screening toidentify and subsequently
rehabilitatehighrisk individuas, and 3) encouraging
increasedindividud physcd capacity. Issuesrdevant
tothisFire Department include:

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

* Ensurethat firefightersuse self-contained
breathing apparatus (SCBA) during
operations (ventilation, overhaul, etc.) in
smoke-filled environments

« Ensure that fire fighters receive
rehabilitation on a scheduled basis

INTRODUCTIONAND METHODS

On January 13, 2000, a 42-year-old male Fire
Fighter beganto fed lightheaded after performing
roof ventilation, searchingfor firevictimsinafive-
story apartment building, and performing overhaul.
Despite CPR by firefighters(trained and certified as
first reponders) and AL Sby ambulance paramedics
onthesceneandthe hospital’sED, thevictim died.

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 intheline of duty. Identification of
causal and contributing factors enable researchers and safety
specialiststo devel op strategiesfor preventing future similar
incidents. The program does not seek to determine fault or
place blame on firedepartmentsor individual firefighters. To
request additional copies of this report (specify the case
number shownintheshield 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-N1OSH
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NIOSH was natified of thisfatality on January 16,
2001, by theUnited StatesFireAdministration. On
September 6, 2001, NIOSH contacted the affected
Fire Department (FD) to initiate theinvestigation.
On December 2, 2002, a Safety and Occupational
Hedlth Specidigt, an occupationd physician, andan
occupationd nursepractitioner fromtheNIOSH Fire
Fighter Fatality Investigation Teamtraveled to New
York to conduct anongteinvestigation of theincident.

During theinvestigation NIOSH personnel met
and/or interviewed the:

* D Executive Officer, Safety Command

* Locd Union Safety Director

* FD Deputy Medicd Director

* FD Director, Occupational Safety and Hedlth
* FD Deputy Director, Digpatch Operations
» FD Chief of Safety

* D Deputy Counsdl

* FD Chief, EMSOperations

*  Crew memberson-duty withthevictim

e Vidim'swife

Duringthesite-visit NIOSH personnd reviewed:

* FDinvedtigativereport of thefatdity

* FD policiesand operating guiddines

» FDtrainingrecordsof thevictim

» FD medica recordsof thevictim

* FDannual report for 2001

*  Emergency medica service (ambulance) report
* Dedathcetificate

* Autopsy report

INVESTIGATIVERESULTS

Incident. On January 13, 2001, the deceased

arrived for duty at Ladder 44 at 1800 hours. He
wasass gned the Roof position (which performsfire
structure ventilation). At 2001 hours, dispatch

recelved atelephone call reporting astructurdl fire
onthefourthfloor of afive-story gpartment building.
Engine 92, Ladder 44 (including the deceased),

Ladder 19, and Battalion 17 were dispatched at
2002 hours. Atotd of 20firefighters, including the
deceased and aBattalion Chief responded. For the
responsetimeline, seeTable 1.

Upon recelipt of asecond call reporting thefire at
2003 hours, Engine 71, Engine42, and Engine50 (a
total of 15 firefighters) were dispatched at 2005
hours. Ladder 44 and Engine 92 arrived onthescene
at 2005 hours as Dispatch advised that therewasa
handicapped personin oneof thegpartments. When
Ladder 19 arrived on the scene there was fire
showing out afourth floor window and they advised
Digpatch of a10-75 (working fire).

Theinvolved structurewas afive-story, 40-feet
by 90-feet, non-fireproof, multiple dwelling

apartment building. Thedaily averagetemperature
was 35°F (Fahrenheit), with an average wet bulb
temperature of 31°F, and average wind speed of
3.7 milesper hour. Between 2006 hoursand 2008
hours, additional unitswere dispatched and arrived
onthescene (seeTablel).

Engine92 and Engine 71 stretched thefirst 1%#inch
hosdlineup theinterior stairway tothefourth floor.
Thedeceased, wearing full bunker gear and SCBA
(not on air) got histools and mask and climbed
Ladder 19'saerid totheroof. Heand Ladder 19's
Roofman forced open the bulkhead at thetop of the
darway. They then surveyeddl sdesof thebuilding
for fireandvictims. Over the portableradio there
werereportsof fireentering thecockloft (attic). The
deceased worked with Ladder 19's crew to open
sectionsof theroof. While Ladder 19'sRoofman
cut with the saw, the deceased and otherspulled the
sectionsand pushed the ceillingsdown.

At 2009 hours a Signal 2-2 (second alarm) was
received and, between 2009 and 2013 hours, additiona
unitsweredispatched and arrived on the scene (see
Tablel).
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All themembersof Ladder 44 interior team entered
the fire apartment for “Vent-Entry and Search.”

Engine 92 and Engine 71 brought the handlineinto
thefireapartment. Thefirewasintherear of the
gpartment asconfigured fromtheentrancedoor. The
apartment contained large amounts of debrisand
personal belongings, which added to thefireload
and madethe searchesmoredifficult. Thehandline
attacked and knocked down the fire. Engine 42
and Engine 50 gtretched thesecond 13/+inch handline
tothefourth floor to back up thefirst handline, and
then proceeded to thefifth floor to extinguishfireon
that floor.

At 2013 hours, Battalion 17 issued a“ doubtful will
hold,” (which meansitisdoubtful thecurrent units
on-scenecan control thefire). Therefore, between
2014 hoursand 2018 hours, additional unitswere
dispatched and arrived onthe scene (see Table 1).
At 2015 hours, Battalion 17 issued a“ 10-45 Code
One’; acivilianfirefatality.

With the roof operations completed and the fire
knocked down, the deceased descended from the
roof viatheinterior stairsto thefirefloor wherehe
joined the other membersof Ladder 44 searching
foravilianvictimsand asssedinoverhauling. During
interior operations, hewasbreathing air from his
SCBA. Between 2020 hours and 2035 hours,

additiona unitsweredispatched tordieveunitson
the scene and then arrived on the scene. At 2027
hours, Dispatch was advised that there was heavy
fireonthefourth floor and thetruckswere opening
up, threelineswere stretched with twoin operation,
and searcheswere being conducted. Ambulance
14C3trangported onecivilianwith critica burnsand
incardiac arrest tothehospital. At 2029 hours, DC
6 advised Dispatch of asecond civilianfirefatality.

At approximately 2030 hours, with operations
nearing completion, the deceased told hisofficer that
hewasgoingtothesireet. Hedescended theinterior
garsand went tothevicinity of Engine92, wherehe

conversed with the chauffeur of Engine42. Hetold
the chauffeur that the roof wasadifficult operation
andthat hewasvery tired ashedropped to hisknees.
Thechauffeur offered ass stanceand oxygen, but the
deceased declined both. The deceased walked to
RAC 3 (rehabilitation unit) (parked oneblock avay)
for adrink, then walked back to L adder 44 (parked
infront of thefire building) and sat down on the

apparatus.

Between 2038 hours and 2050 hours, additional
unitsweredispatched and arrived on the scene (see
Table1). Inall, 131 personnel, 24 pieces of fire
apparatus and 8 ambulanceswere deployed tothis
incident. Four civilians were transported to the
hospital wheretwo died and two were eventually
discharged. (EM Sunitsweredispatched and arrived
at the scene between 2007 hoursand 2134 hours).
At 2047 hours, FC 1 advised Dispatch, “ probably
will hold” (current unitson scenewill probably be
able to control the fire). At 2055 hours, FC 1
advised Dispatch, “under control.”

Whilesitting and laying down on Ladder 44, the
deceased was offered oxygen by the Engine 42
chauffeur, whichheagaindeclined. Shortly theredfter,
ashesat on the crew cab step he asked the Motor
Pump Operator of Engine 92 for some oxygen
because he was feeling light-headed. The crew
member noticed that the deceased was sweating
heavily and suggested they walk over to wherethe
EM Spersonnd werestationed. That crew member
advised the DC at the Command Post of the
situation, who then assigned Engine46 and EM S
memberstothedtuation.

Asthe EMS personnel responded to Ladder 44,
the deceased’ s condition deteriorated rapidly and
he collapsed. Crew members provided assisted
ventilationsviabag-val ve-mask with oxygen. He
was loaded onto a stretcher and rushed to the
ambulancelocated approximately oneblock away.
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About half way to the ambulance, acrew member
noticed that the deceased was not breathing. An
EM S member delivered a“ cardiac thump.” The
deceased wasthen |oaded into the ambulance and
assessment reved ed the deceased to be unresponsive
with agonal respirations. Shortly after receiving
assisted ventilations viaBVM with oxygen, the
deceased spontaneoudy regained consciousnessand
respirations. On examination, hislungswereclear
but soot was noted around his mouth and nose.

Although hewasdlightly disoriented, hewasable
to state hiscorrect age. Assisted ventilationsvia
BVM and oxygen continued. Cardiac monitor/
defibrillator padswere applied to hischest, and
at 2111 hours, revealed sinus tachycardia. At
2116 hours, he became pulseless and stopped

breathing. The monitor revealed ventricular

fibrillation (VFib)(aheart rhythm incompatible
withlife). Oneshock wasdelivered, but hisheart
rhythm reverted to el ectromechanical dissociation
(EMD) (aheart rhythmincompatiblewithlife). An
intravenous line was placed and resuscitation
medicationswere administered. Anintubation
attempt was unsuccessful as CPR continued. At
2118 hours, themonitor againrevealed VFib and
asecond shock wasdelivered. Again, hisheart
rhythm reverted to EMD. At 2120 hours, the
ambulance transported the deceased to the

hospital. Enroute, themonitor againrevealed VFib
and athird shock wasdelivered. Again, hisheart
rhythm reverted to EMD. No other changein
patient statuswas noted enroute. Theambulance
arrived at the hospital 2128 hours. Insidethe ED,
AL Sprocedures continued for eleven minutes. At
2139 hours, the Fire Fighter was pronounced dead
and resuscitation measures were discontinued.

Blood taken from the deceased inthe ED at 2156
hours reveal ed a carboxyhemoglobin (COHb)

level of 3% (normal 0.0t0 1.5%). A COHb level

performed by themedical Examiner’sOfficeusing
blood from the autopsy performed on 1/14/02
revealed alevel of “lessthan 3%.”

Medical Findings. Thedesath certificate, completed
by the Medical Examiner, listed “ hypertensiveand
arteriosclerotic heart disease” astheimmediate
cause of death and “smokeinhalation” asan other
significant condition. Pertinent findingsfromthe
autopsy, performed by theMedica Examiner’sOffice
onJanuary 14, 2001, arelisted below:

* Hypertensveand arteriosclerotic cardiovascular
diseese
» 60%cdcificatherosclerotic stenosisinleft
mainstem coronary artery
»  30% stenosisinproxima right coronary
atery
» Vaveshavefocd atheroscleross
* Cardiomegay (heart weighed 560 grams) with
concentricleft ventricular hypertrophy
* Coronary aterioscleross, multifoca, moderate,
with superimposed coronary thrombosisin the
left main ssemandright coronary artery
*  Genedizedviscerd congestionwith pulmonary
edema
* Smokeinhdation
* Scantsootinnares
*  Sootinupper airway
» Hisblood carboxyhemoglobinleve wasless
than 3%, suggesting thevictim wasnot
exposed to excessive carbon monoxide
levds

Thevictimhadthree CAD risk factorsincluding: mae
gender, cigarettesmaoking, and mildly eevated blood
cholesteral. Priortohisfata heart attack, hehad no
known CAD and did not complain of any pain
suggestiveof angina(heart pain dueto reduced blood
supply), and hemaintained afair amount of physica
adtivity.

At hislast Fire Department physical evaluationin
2000, the Fire Fighter was 6' 1" tall and weighed
240 pounds. Hisvitd sgnswerewithinnorma limits
and aresting EK G revealed normal sinusrhythm.
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Atthat time, hischolesterol level wasmeasured at
259 mg/dl (milligramsper deciliter)(normal <200
mg/dl), triglyceridelevel was213 mg/dl (normal <
200mg/dl), LDL cholesterol level was 173 mg/d
(norma <130 mg/dl), and hisLDL/HDL ratiowas
3.93 mg/dl (normal 0-3.55 mg/dl). He also
completed asubmaximal step test and reached a
heart rate response of 150 beats per minute. The
FD physician advised the Fire Fighter to stop
smoking and to follow up with his primary care
physcianregarding thehigh cholesterol levels.

DESCRIPTION OF THE FIRE
DEPARTMENT

At the time of the Fire Fighter’s death, the Fire
Department consisted of approximately 11,495
Uniformed Fire Fightersand Fire Officers, 2,677
EMTsand Paramedics, 222 FireMarshas, 195 Fire
Inspectors, and 1,741 administrative support
personnel serving a population of eight million
residents, inageographic areaof 322 squaremiles.
Thereareover 300 firestationsand buildings. The
emergency medical services have operated asa
function of the FD since 1996. Fire fighterswork
thefollowing shifts Day 1 & 2: 9amto 6pm; Day 3:
off; Day 4& 5: 6pmto 9am; Day 6-8: off.

In 2001, the FD responded to 437,021 fires, non-
fireemergencies and medicd cdlstoindude: 27,7838
structura fires, 29,655 non-structural fires, 172,638
non-fireemergencies, 155,396 medicd emergencies,
and 51,544 maliciousfalseaarms. Includedinthe
responseswere 3,157 seriousincidents: 2,854 al
hands, 246 second aarm, 35third alarm, 13 fourth
dam, and 9fifthaarm or greater incidents. Typica
enginecompany staffingisfour firefightersplusone
officer (Someenginecompanieshavefivefirefighters
plusoneofficer); typica ladder company staffingis
fivefirefightersplusoneofficer. (Thisstaffing level
meets NFPA 1710). AEDs are carried on all

engines.

Training. TheFD requiresall firefighter candidates
to compl ete an application, complete background
checks, and passaCity candidate physical ability
test prior to being offered conditional employment.
Candidates must then passapreplacement physical
examination prior to being fully hired. Thenewly
hired firefightersthen attend a 12-week training
programat theDivison of Training, after whichthey
arecertifiedfirefighters. Candidatesmust be CFR-
D (certified first responder-defibrillator) qualifiedin
order to behired. Chauffeurs(Driver/Operators)
are required to undergo an additional two-week
training course. The Staterequires100 hourstraining
for annual in-servicetraining Thevictim wasa
certified as a Fire Fighter, Hazardous M aterials
Operationslevel, and First Responder, and had 14
yearsof firefighting experience.

Preplacement Evaluations. FireFighter Candidates

arerequired to completeaCandidate Physicd Ability

Test (CPAT) prior to graduating from probationary

school. The CPAT used by thisFD isvery smilar to

the CPAT developed jointly by the International

Asoddionof HreFghters(IAFF) andthelnternationd

Association of Fire Chiefs (IAFC).t All qualified

Candidatesareplacedonahiringlist. Aspostionsin

the FD becomeavailable, applicantsarebrought into

theFD’ sHed th SarvicesDepartment for apreplacement

medicd evauation. Componentsof the preplacement

evduationfor dl goplicantsindude:

* A completemedica history and questionnaire

» Height, weight, andvitd sgns

e Phydcd examination

e Vidontest

* Heaingtes

* Blood tests: Complete blood count (CBC),
chemistry panel (SMA 20) whichincludesa
cholesterol and triglyceride measurement

o Urindyds

Urinedrugtest

Spirometry (lung functiontests)
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* Redingdectrocardiogram

o Chest X-ray

» Skintestfor tuberculosis(PPD)

e Immunizations administered if proof of
vaccination cannot be provided (hepatitis B,
meades, mumps, & rubdla(MMR), tetanusif a
booster had not been given within the past ten
years)

» FireFightersassigned to waterwaysalso are
offered ahepatitisA vaccine

Theseeva uationsare performed by the FD Medica
staff, who make a decision regarding medical
clearance for fire fighting duties. This medical
evaluation also consists of aphysical fitnessand
strengthtest. Theaerobic/fitnesscomponent of this
test involvesthreeminutesonaStairmaster operating
at 60 steps per minutewiththenew hirewearing a
sxty-poundvest. An EKG isnot taken, but the heart
rateisrecorded with atarget being lessthan 90% of
thelr maximum (220 minusage).

Annual Evaluations. Since 1998, annud medica

eva uationshavebeenrequired by thisDepartment for
all firefighters. Componentsof thisevauationare
identical to the preplacement eva uation with three
exceptions thechest X-ray isrequired every threeyears,
2) thedrug screenisnot required, 3) and theaerobic
fitnesstest doesnot include a60-pound pack and the
target heart rateis85% of themember’ smaximum.

Thevictim’slast medica eva uationwas conducted
by the FD’sHeal th Services Department in October
2000 aspart of hisannua medical examination and
hewascleared for full duty.

Medical Clearance, and Fitness/Wellness
Programs. Afirefighter injured at work must be
evaluated and cleared for “return to work” by a
physicianintheFD’sHedlth Servicesclinic. Afire
fighter who misses work for one or more days
becauseof anillness(work-related or not), must a'so

beevaluated and cleared for “returntowork” by the
FD Medica gtaff.

All firehouseshave exercise (strength and aerobic)
equipment, typically purchased by thefirefighters
themselves. Thereisavoluntary weight control

program and avoluntary wellness/fitnessprogram
consstent with theInternationa Association of Fire
Fighters/International Association of Fire Chiefs
(IAFF/IAFC) wellnessfitnessinitiative.! Thereis
also avoluntary, but proactive smoking cessation

program.

DISCUSSION

IntheUnited States, atherosclerotic CAD isthemost
common risk factor for cardiac arrest and sudden
cardiac death.? Risk factorsfor its development
includeincreasing age (> 45 yearsold), maegender,
family history of CAD, smoking, high blood pressure,
high blood cholesteral, obesity/physicd inectivity, and
diabetes.3* Thevictimhad threeof theserisk factors
(maegender, smoking, and high cholesteral).

The narrowing of the coronary arteries by

atherosclerotic plagues occurs over many years,
typically decades.> However, the growth of these
plagues probably occursin anonlinear, often abrupt
fashion.® Heart attacks typically occur with the
sudden development of complete blockage

(occluson) inoneor morecoronary arteriesthat have
not developed acollatera blood supply.” Thissudden
blockageisprimarily dueto blood clots (thrombus)
forming onthetop of atherosclerotic plaques. The
deceased had two thrombi noted at autopsy. Sudden
cardiacdeathisthefirg dinica manifestationof CAD
in20to 25% of cases.?

Blood clots, or thrombus formation, in coronary
arteriesisinitiated by disruption of atherosclerotic
plaques. Certain characteristicsof theplagues(size,
composition of thecap and core, presenceof alocal
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inflammatory process) predispose the plaque to
disruption.® Disruption then occurs from

biomechanica and hemodynamic forces, such as
increased blood pressure, increased heart rate,

increased catecholamines, and shear forces, which
occur during heavy exerciseS*° Hrefightingiswiddy
acknowledged to be one of the most physically
demanding and hazardousof dl civilian occupations*
Firefighting activitiesare strenuousand often require
firefighterstowork at near maximal heart ratesfor
long periods. Theincreasein heart rate hasbeen
shownto begin withrrespondingtotheinitia alarm
and persist through the course of fire suppression
activities®! Epidemiologic studieshavefound that
heavy physical exertion sometimesimmediately
precedes and triggers the onset of acute heart

attacks. ™ TheFire Fighter, wearing full bunker
gear and SCBA (weighing gpproximatdy 45 pounds)
and carrying ventilationtool s(weighing gpproximetely
15 pounds), climbed the aeria ladder to theroof of
thefive-story firebuilding, pulled sectionsof theroof
away, pushed down cellings bel ow, then descended
the interior stairs to the fire floor to assist with
overhaul. Thisisconsdered heavy physicd exertion
and as mentioned earlier, probably triggered his
sudden cardiac death. These events raise three
distinct issuesdiscussed below: (1) COHb at low
levels, (2) Rehabilitation, and (3) Screening.

COHbat Low Levels

Firefighters' exposure to carbon monoxide
representsarelatively constant occupationa
hazard.’*'” Carbon monoxide (CO) levelsup to
1,900 partsper million (ppm) havebeenfound during
the knockdown phase and up to 82 ppm during
overhaul " Evenwearing respiratory protection may
not diminateafirefighter’sexposureto CO. Infact,
COlevelsfrom 1-105 ppm have been found inside
firefighters SCBA masks.'” Exertiond levelsand,
therefore, ventilatory rates may be so great during
firefighting that evenin moderate or low level s of
atmospheric carbon monoxidethe COHb canrise

to dangerouslevel swithin minutes.® The deceased
performed ventilation activities on theroof without
breathing air from his SCBA. This exposure
contributed to hisCOHDb leve of 3% first measured
intheED. Uponentry onto thefirefloor, hedonned
hismask and began breathing air from hisSCBA
during search and overhaul ectivities.

Rehahilitation

Rehabilitation, or rehab, relativeto thefire service
describesthe processof providing rest, rehydration,
nourishment, and medicd evduaiontoresponderswho
areinvolvedinextended and/or extremeincident scene
operations’® Injuriescaused by heart attacks, strokes,
drains, sorains, and therma stressaccounted for about
50 percent of dl firefighter injuries.®® It canrationdly
be assumed that asignificant portion of theseinjuries
occurred whenfirefighterswereoverfatigued.® Inthis
cax theFHreFghter performed heavy phydcd exertion
ontheroof for goproximatey ten minutesinasmoke-
filledamaosphere. Hethen performed additiond heavy
physcd exation, whilebresthingar fromhisSCBA, in
thefiregpartment for gpproximately 12 minutes. After
which, heexited the building and went to rehab for
rehydration. Hiscrew, however, remainedinsdethe
buldng

Soreening

To reduce the risk of heart attacks and sudden
cardiac arrest among firefighters, theNationa Fire
Protection Association (NFPA) has developed

guiddinesentitled“Medica Requirementsfor Fire
Fighters,” otherwiseknown asNFPA 1582.° They
recommend, inadditionto screening for risk factors
for CAD asprovided by thisdepartment, anexercise
stresselectrocardiogram (EK G), otherwiseknown
asanexercisesresstest (EST). TheEST isusedto
screenindividualsfor CAD. Unfortunately, it has
problems with both false negatives (inadequate
sensitivity) and false positives (inadequate

specificity), particularly for asymptomaticindividuals
(individuals without symptoms suggestive of

Page7



(THOSH

Fire Fighter Fatality Investigation
And Prevention Program

i}

Fatality Assessment and Control Evaluation
Investigative Report #F2002-47

Fire Fighter Suffersa Heart Attack and Dies After Performing “ Ventilation-Entry-Search”
Activitiesin a Five-Story Apartment Building Fire - New York

angina).?# Thishasled other expert groupsto not
recommend EST for asymptomatic individuals
without risk factorsfor CAD.?#

When these asymptomatic individuals have risk
factorsfor CAD, however, recommendationsvary
by organization. The American College of
Cardiology/American Heart Association (ACC/
AHA) identifiestwo groupsfor EST: 1) men over
theageof 40 withahistory of cardiac disease (asa
screening test prior to beginning astrenuousexercise
program), and 2) men over age40with multiplerisk
factors.?? They definefiverisk factorsfor CAD:
hypercholesterolemia(total cholesterol > 240 mg/
dL), hypertenson (systolic>140mmHgor diastolic
>90 mmHg), smoking, diabetes, and family history
of premature CAD (cardiac event in 1% degree
relative < 60 years old).? The U.S. Preventive
Services Task Force (USPSTF) does not
recommend EST for asymptomaticindividuas, even
those with risk factors for CAD; rather, they
recommend thediagnos sand treestment of modifiable
risk factors(hypertenson, high cholesterol, smoking,
and diabetes).

Theserecommendationschangefor individua swho
might endanger public safety if anacuteepisodewere
experienced, or those who require high

cardiovascular performance such aspoliceandfire
fighters. TheNational Fire ProtectionAssociation
(NFPA) recommendsEST for firefighterswithout
CAD risk factorsat age 40, and for those with one
or morerisk factorsat age 35.° NFPA considers
risk factorsto befamily history of premature (less
than age 55) cardiac event, hypertension, diabetes
mellitus, cgarettesmoking, and hypercholesterolemia
(total cholesteral grester than 240 or HDL cholesterol
lessthan 35).%° The EST should then be performed
onaperiodicbasis, at |east once every two years.'®
TheNFPA acknowledgesthat their recommendations
are based on “no firm guidelines’, but rely on a
“reasonableapproach” using expert consensus. The

ACC/AHA indicatesthat thereisinsufficient datato
justify periodic exercisetestingin peopleinvolvedin
public safety, however, asmentioned previoudy, they
recommend that men over age40 with ahistory of
cardiac disease be screened before beginning a
strenuous exercise program.?? Fire suppression
adtivitiesinvolvesrenuousphyscd activity; therefore,
the ACC/AHA seem to be making a distinction
between thosed ready engaged in strenuousphysica
activity (conditioning), and those beginning a
srenuousexerciseprogram. The USPSTF indicates
that thereisinsufficient evidence to recommend
screening middle age and older men or womenin
the general population, however, “screening

individuals in certain occupations (pilots, truck
drivers, etc) can berecommended on other grounds,
including the possiblebenefitsto public safety.” The
USPSTF did not specifically address whether

asymptomatic firefighterswith CAD risk factors
should undergo EST.

This FD was fully aware of the NFPA
recommendations and the consensus opinion on
whichthey arebased. They havemadeaninformed
decision, taking into account the advantages and
disadvantagesof conducting EST in asymptomatic
firefightersregardless of the number of CAD risk
factorspresent.

RECOMMENDATIONSAND DISCUSSION
Other agencies have proposed a three-pronged
drategy for reducing therisk of on-duty heart attacks
and cardiac arrests among fire fighters. These
recommendations have not been evaluated by

NIOSH, but represent research presented in the
literature or of consensus votes of Technical

Committees of the National Fire Protection

Association or labor/management groupswithinthe
fireservice. Thisstrategy consstsof: 1) minimizing
physicd sressonfirefighters, 2) screeningtoidentify
and subsequently rehabilitate highrisk individuals,
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and 3) encouraging increased individual physical
capacity. Issuesrelevant to thisFire Department
indude:

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

NFPA 1500, Sandard on Fire Department

Occupational Safety and Health Program, and

NFPA 1583, Sandard on Health-Related Fitness
Programs for Fire Fighters, require a wellness
programthat provideshedth promotion activitiesfor
preventing hedth problemsandenhancingoverdl well-
being. % In 1997, thelnternationd Assodiationof Fre
Fighters(IAFF) and the I nternationa Association of
FireChiefs(IAFC) published acomprehensveFire
Service Joint Labor Management WelIness/Fitness
Initiative to improvefire fighter quality of lifeand
maintain physca and menta capeblitiesof firefighters
Tenfiredepartmentsacrossthe United Statesjoined
thiseffort to pool informeationabout thar physcd fitness
programsandto cresteapracticd fireserviceprogram.
They produced amanud andavideodetallingdements
of suchaprogram.! TheFreDepartment shouldreview
thesematerid stoidentify gpplicabledements Welness
programshavebeen showntobecos efective typicaly
by reducing the number of work-related injuriesand
lost work days.®2’

Recommendation #2: Ensurethat firefighters
use self-contained breathing apparatus (SCBA)
during operations (ventilation, overhaul, etc.)
in smoke-filled environments

SCBA must bewornwhen afirefighter entersan
areathat isconsgderedimmediately dangeroustolife
or hedlth (IDLH) or potentialy IDLH or wherethe
atmosphereisunknown. Smoke, vapor, or fumes
fromafireor hazardous material incident contains
many toxic components.t” Some of these

components will have immediate effects on the
unprotected firefighter (e.g. carbon monoxide or
hydrogen cyanide poisoning) while others are
cumulative, caused by yearsof exposure (e.g. smoke
particulatesor benzene).l” WhiletheFireFighter’s
carboxyhemoglobin level was measured at 3%
(normal range for a smoker), and the amount of
smoke he was exposed to was not excessive, the
soot inthe deceased’ sairway demonstrateshewas
not followingthe FD’'sSCBA policy. TheFD should
re-examinetheir training programto ensure SCBA
useisemphasized.

Recommendation #3: Ensurethat firefighters
receive rehabilitation on a scheduled basis.

The scheduled rotation out of service should take
into account not just thetotal timeon scene, but the
degree of physical exertion and the environmental

conditions. Rehabilitationwasavailableat thefire
scene. However, the deceased was performing a
duty ontheroof separatefrom hiscrew, whichwas
insidethefirebuilding. And, after exiting thefire
building, hedid not goimmediately torehab. The
USFA recommends a“two air bottle rule” or 45
minutes of worktimeasan acceptableleve prior to
mandatory rehabilitation.’®*® |n this case, the

deceased performed approximately 22 minutes of

heavy physica exertion, including tenminutesina
smoke-filled environment not breathing SCBA air.

Thisscheduleisacceptableif thework performed
is not heavy exertion. Perhaps, during heavy

exertiona activities(such asroof ventilation, victim
search, etc.), rehab could be scheduled at 20-25
minuteintervals.
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2001 hours:

2002 hours:

2003 hours:

2005 hours:

2006 hours:

2007 hours:

2008 hours:

2009 hours:

2011 hours:

2012 hours:

2013 hours:

2014 hours:

2015hours;

TABLE1-Incident Timeline

Digpatch received atelephonecall reporting astructural fire

Engine 92, Ladder 44 (including the deceased), L adder 19, and Battalion 17 dispatched
Recelved asecond source (second call reporting thefire)

Engine71, Engine42, and Engine 50 dispatched

Ladder 44 arrived on the scene

Dispatch advised that therewas ahandicapped personin one of the apartments
Engine 92 arrived onthescene

Unitsadvised Digpatch of a10-75 (workingfire)

Battalion 17 arrived on the scene

Ladder 55, Battalion 14, Rescue 3, and Engine 41 dispatched
Engine71arrived onthescene

Signal 7-5 (workingfire) wasreceived

Ambulance 14C3 dispatched

Division 6, RAC 3 (rehabilitation unit), Engine 46, and Ladder 49 (2008 hours)
digpatched

Engine42 arrived onthescene

Signal 2-2 (second darm) wasreceived

Engine 60, Engine 94, Engine 83, Ladder 31, Battalion 26, FC 1 (Field
Communicationsunit), SO 1 (Special Operationsunit), ST 2 (Satelliteunit),
Engine72, and Battalion 3 dispatched

A request for an ambulancewasreceived

Engine41 and Ladder 55 arrived on the scene

L adder 45 wasdispatched

Ladder 33 relocated to Ladder 44

Engine90relocated to Engine 71

Rescue 3 arrived onthe scene

Ambulance 14C3 onthescene

Engine46 arrived onthescene

Battalion 17 issued a10-88, Code 1 (doubtful that unitson the scene can control thefire)
Engine67 relocated to Engine 60

Battalion 14 arrived on the scene

Ladder 28 relocated to Ladder 19

Ladder 13 relocated to Ladder 55

Engine60 arrived onthescene

Ambulance 26F3 dispatched

Unit C143 (EM Ssupervisor) dispatched

Battalion 17 issued a10-45 Code One (civilianfirefatality)

Engine80 rel ocated to Engine 92
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2016 hours:
2017 hours:

2018 hours:

2019 hours:
2020 hours:
2024 hours:
2026 hours:

2027 hours:

2029 hours:
2034 hours:
2035hours:
2036 hours:
2038 hours:

2039 hours:

2042 hours:

2045 hours:
2046 hours:
2047 hours:

2049 hours:
2050 hours:
2055 hours:
2119hours.
2121 hours:

Activitiesin a Five-Story Apartment Building Fire - New York

Engine 79 relocated to Engine 46

Battalion 16 rel ocated to Battalion 17

Ambulance 26T 3 digpatched

AmbulanceMV 1 digpatched

Battalion 3arrived onthescene

Engine83 arrived onthescene

Ambulance 26F3 on the scene

Ladder 45 arrived on the scene

Tactica Support Unit 1 dispatched

Battalion 20 rel ocated to Battalion 14

Unit C143 onthescene

Specid OperationsUnit 1 arrived onthe scene

Battalion 20 rel ocated to Battalion 3

Engine72 arrived onthescene

Dispatch was advised that there was heavy fire on thefourth floor and the truckswere
opening up (ventilating), threelineswere stretched with two in operation, and searches
werebeing conducted

Ambulance 14C3 transports one burn victim to the hospital

DC 6 advised Digpatch of asecond 10-45, Code 1 (civilianfirefatality)

Field Com 1 arrived onthe scene

Car 4C (City-wide Tour Commander) arrived on the scene

RAC 3arrived onthe scene

Ladder 55[origina FAST (firefighter assist and search team) truck] was put towork and
L adder 49 would becomethe FAST truck

Ambulance 19G3, Ambulance 17E3, Ambulance 18Y 3, and EMS DC 2 dispatched
Field Com 1issued a10-45, Code2 (civilianfireinjury)

Ambulance 19G3 arrived on the scene

EM S621 dispatched

Dispatch was advised of atotal of three 10-45's, two Code 1'sand one Code 2
Ambulance 17E3 arrived onthe scene

Ambulance 14C3 transportsasecond victimto the hospital

Ambulance 18Y 3 arrived on the scene

Field Com 1 advised Dispatch units on the scene will probably be able to
control thefire

EMS621 arrived onthe scene

EMSDC 2 arrived on the scene

EMSC553 dispatched

Field Com 1 advised Dispatch “under control”

Ambulance 18Y 3transporting Fire Fighter in cardiac arrest

Ambulance 18Y 3 arrived at hospita
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