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SUMMARY
In January 2003, a50-year-old malefire Captain

requested, and received atransfer to anew Engine
company (E-30). Thecompany’sBattalion Chief
(BC-3) had not previoudly supervised the Captain
and, among other things, he wanted to assessthe
Captain’sskillsasincident commander during afire.
Inearly January 2003, aresidential property became
available for a live-burn, and the exercise was
scheduled for January 25, 2003 at 1330 hours. On
January 23, BC-3 informed the Captain about the
traininganditspurpose. OnJanuary 25", the Captain
and hiscrew began their 24-hour shift at 0800 hours.
Therewereno alarmsor responsecallsprior tothe
scheduled training. After eating lunch, the Captain
and his crew of three fire fighters arrived at the
property and were briefed on the exercise and took
a quick tour of the house. After support crews
prepared the house and laid safety and protection
hoselines, E-30 backed down the street.

At 1330 hours, thedrill began and the Engine pulled
infront of thehouse. The Captain gaveassgnments
and then exited the cab portion of thetruck in bunker
gear with his self-contained breathing apparatus
(SCBA), and SCBA mask over his face. He
proceeded to therear of thetruck, where he began
to have breathing problems. After being hel ped out
of this SCBA and turnout gear, he collapsed.

An ambulance was called, while two on-scene
crew members/paramedics  started
cardiopulmonary resuscitation (CPR) asthe other
on-scene fire fighters retrieved the Engine's
automated external defibrillator (AED).
Unfortunately, theAED did not detect ashockable
rhythm and CPR continued until the ambulance
arrived approximately six minuteslater. Despite
advanced lifesupport (AL S) administered on-scene,

intheambulance, and in the hospital’semergency
department (ED), the Captain died. The County
Medical Examiner completed both the death
certificate and autopsy report which listed “ acute
myocardia infarction” (heart attack) asthe cause of
desth dueto* coronary atherosclerosis” witha“ prior
myocardid infarction” beingasignificant contributing
factor.

Other agencies have proposed a three-pronged
strategy for reducing the risk of on-duty sudden
cardiac death among fire fighters. This strategy
consistsof: 1) minimizing physical stressonfire
fighters; 2) screening to identify and subsequently
rehabilitate high risk individua's; and 3) encouraging
increased individua physical capacity. |ssuesrdevant
tothisFire Department (FD) include:

* Provide annual medical evaluationsto fire
fighters to determine their medical ability
to perform duties without presenting a
significant risk to the safety and health of
themselves or others.

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determinefactorsthat cause or contributeto
firefighter deaths suffered in theline of duty. | dentification of
causal and contributing factors enable researchers and safety
specialiststo develop strategies for preventing future similar
incidents. The program does not seek to determine fault or
placeblame on firedepartmentsor individual firefighters. To
request additional copies of this report (specify the case
number shown in the 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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s Consider incorporating exercise stresstests
(EST) into the annual medical evaluation
for fire fighters with multiple risk factors
for coronary artery disease (CAD).

* Annual medical evaluations should be
conducted by the fire department physician
who is knowledgeable about the physical
demands of fire fighting, the medical
requirementsof firefighters, andthevarious
components of National Fire Protection
Association (NFPA) 1582.

* Following an injury/illness, the final
determination of a fire fighter’s return-to-
work status should be made by the fire
department physician after requesting,
receiving, and reviewing all relevant
medical information.

* Firefighters should be medically cleared
prior to participating in the FD’s Physical
Fitness Qualification (PFQ) test,
specifically, the aerobic capacity (treadmill)
test.

Although unrelated to thisfatality, the FD should
consider thesethree additional recommendations
based on safety considerations.

 Provide fire fighters with medical
evaluations and clearance to wear SCBA
asrequired by the Occupational Safety and
Health Administration (OSHA).

¢ Complement the impressive mandatory
fitness program with a mandatory, rather
than voluntary, wellness program.

 During live-fire training, ensure all
components of NFPA 1403, Standard on
LiveFireTraining Evolutions, arefollowed.

INTRODUCTIONAND METHODS

On January 25, 2003, a 51 year-old male Fire
Captain collapsed during thefirst few minutesof a
live-firetraining exercise. NIOSH was notified of
thisfatality in February 2003 by the United States
FireAdministration and the Office of the State Fire
Marshal —North Carolina. On June 29, 2004, an
occupationa medicine physician from the NIOSH
FireFighter Fatality Investigation Team and afire-
rescue safety specialist fromthe Office of the State
FireMarshd officetraveled tothe FD to conduct an
ongteinvestigation of theincident.

During theinvestigation NIOSH personnel met with

andinterviewed the:

» FireChief, Deputy Fire Chiefs, and FD Safety
and Hedlth Officer

» Crew members, Fire Officers, and other Fire
Fighterspresent at thelive-firetraining exercise

 Local President and Secretary of the
International Association of FireFighters(IAFF)

»  Member of thefire Captain’sfamily

»  Contract occupationa medicinephysicianfor the
FD

Duringtheste-vist NIOSH personne asoreviewed

ther

*  HreDepatment policiesand operating guiddines

*  Witnessstatementsfrom FD members present
athelivefiretraining

» Captain’straining records

» Captain'ssick leaverecords

» Cgptain'sphysicd fitnessqualification reports

*  Emergency medica services- ambulancereport

» Deathcertificate

* Autopsy

» Captain’smedical records

INVESTIGATIVERESULTS
Incident. In December 2002, the Captai n requested,
and in January 2003 hereceived, atransfer to the
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Enginecrew ingtation 30 (E-30). SincetheCaptain
and station 30'sBattalion Chief (BC-3) had never
worked together, BC-3 wanted to assess the
Captain’sincident command skillsduring alive-fire
traningexercise. Inearly January 2003, aresidentia
property becameavailablefor alive-burn, and the
exercisewas scheduled for January 25, 2003.

On January 23, BC-3 informed the Captain about
thetraining and its purpose. BC-3 did not expect
the Captain to enter the structure or do any heavy
physical exertion (pulling hose, etc). Hetold the
Captainthat hejust wanted to becomefamiliar with
the Captain’smanagement style, hisability tomanage
incoming companies by giving assignments, and
maintain good command presence using basic
incident command procedures.

A few daysprior tothelive-burn, theBC and severa
of thelive-burninstructors planned the event with
fina arrangements made during the morning of
Saturday, January 25 in Station 10. The scenario
wasal722 squarefoot two-bedroomfirein awood
frame dwelling with wood siding. Thefireflow
requirementswould be 574 gallons per minutefor
totd involvement. Threehydrantswerenearby and
eachoneindividualy had the capacity toddiver more
than 790 gallons per minute. One of the hydrants
had been tested in 2001, while the other two had
beentestedin 2002. Engine 10 (E-10) would provide
back-up support and established ahydrant supply
linewith 200 feet of a2 ¥2inch hose. Water supply
from E-10would consist of another 100 feet of a2
Y2inchlinewith agated wye attachment fromwhich
al¥sinch charged linewas advanced to therear of
the structure. Rescue 10 (R-10) would ignitethe
palletsinthe bedroom, and ass st E-30 with thefire
attack. E-30would attack thefirewith the Captain
being theincident commander. AsE-30arrived on-
scenethey would be expected to drop a5inch hose
to the hydrant, and then supply two 1 %inch hose
linestothefront of thehouse. Thesetwo lineswould

Carolina

be used by the attack teamsfrom E-30 and R-10.
BC-3would bethelead instructor, and Car 25was
thedte Safety Officer and “dispatcher.” Intota there
were 15 firefighterson-scene, three of which were
live-fire instructors. There were a total of two
engines, one rescue truck, and two FD cars on-
scene.

On January 25, 2003, E-30 (composed of threeFire
Fightersand their Captain) began their 24-hour shift
at 0800 hours. It wasaweekend (Saturday), and
themorning wasspent performing light duties(station
mai ntenance, and equipment inspections). During
themorning BC-3 informed the Captain of the start
timeof theexercise (1330 hours). Thecrew did not
respond to any callsduring themorning, atelunch at
approximately 1200 hours, and arrived at thelive-
burn area at 1325 hours. BC-3 briefed the E-30
crew about theexerciseafter which they took aquick
tour of thehouse. E-30 then backed down the street
tothe staging areaawaiting their “ dispatch.”

At 1330 hours, thedrill began and E-30 pulledin
front of thehouse. One crew member connected to
the hydrant whilethetwo other firefighterspulled
theattack linestoward thefront of thehouse. Upon
arrival, the Captain gave assignments to two
Imaginary companiesfor ventilation, suppresson, and
rapidintervention. Hethen exited the cab portion of
thetruck infull bunker gear, donned hisSCBA, and
strapped the SCBA mask to hisface. He proceeded
totherear of thetruck, whereabystander noted he
wasleaning forward with hishandson histhighsand
asked “Isthat fellow okay?’ BC-3 approached the
Captain who seemed to be having troubleremoving
hisSCBA mask. BC-3 assisted by taking the mask
off and the Captain stated he was having trouble
breething and that he could not catch hisbregth. BC-
3thenyelled for some assistance as he helped the
Captainremovehisair pack and turnout gear. Just
asthey were ableto get histurnout coat around his
elbows, he collapsed.
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BC-3 eased the Captain to the ground and yelled
for one of the fire fighters to bring the medical
equipment (AED, oral airway, and oxygen
equipment) from the Engine. BC-3thencalled R-
10to put out thefire, and called dispatch at 1338
hoursfor aparamedic unit (ambulance) dueto afire
fighter with chest pains. Thesafety officer didaquick
assessment of the Captain who wasstill conscious
withlabored breathing. He placed anon-rebreathing
mask over the Captain’s nose and mouth when two
on-scenefirefighterscertified asemergency medica
technicianswith defibrillation capability (EMT-d)
from E-30 and E-10 cameto assist. A few seconds
later the Captain’s breathing deteriorated, then his
pul se becameweak and stopped. CPR was started
as the AED pads were attached to the Captain’s
chest. Unfortunately theAED advised no shock (due
toaheart rhythm being present that doesnot respond
to defibrillation). CPR continued asan oral airway
was placed and oxygen wasadministered viaabag-
vave-mask.

Theambulancearrived a 1344 hours (approximately
sxminutessincehiscollgose). Theparamedicsfound
the Captain unresponsive with no pulse or
spontaneous respirations. He was placed on a
backboard, packaged, and loaded into the
ambulance. ALS procedures were initiated
[intubation (abreathing tubeplacedintothevictim’s
windpipewith placement confirmed by end-tiddl CO2
testing) and theinsertion of anintra-venous[1V) line
for theadministration of cardiac medications]. En-
routeto the hospital the cardiac monitor suggested
ventricular fibrillation and over the 15 minutetravel
timeto the hospital three shockswere delivered to
the Captain without asuccessful changein theheart
rhythm. Themedicunit arrived at theloca hospitd’s
ED at 1405 hours. AL Sprocedureswere continued
for an additional five minutesin the ED when the
Captain was pronounced dead (approximately 30
minutesafter hiscollapse) and resuscitation efforts
werediscontinued.

The Captain did not report any symptomssuch as
chest pain or shortnessof breath the morning before
of thetraining exercise. Hedid, however, express
anxiety and nervousness about his performance
duringthelive-firetraining exercisescheduled for that
afternoon to not only his crewmembers, but also
family members.

Becauseof hissevereshortnessof breeth shortly after
donning hisSCBA,, the entire ensemblewas sent to
NIOSH’slaboratoriesin Pittsburgh, PAfor testing. A
comprehengveeva uationwasconducted. Other than
alow-ar darmbedl not meeting reguirements, the SCBA
successfully completed dl other tests.

Medical Findings. The County Medical Examiner
completed both the death certificate and autopsy
report. Thedesth certificatelisted “acutemyocardia
infarction” (heart attack) asthe cause of death due
to “coronary atherosclerosis” with a “prior
myocardid infarction” beingasignificant contributing
factor. Theautopsy wassignificant for:

Severe atherosclerotic coronary artery disease:

» 100% blockage of theright coronary artery

* 100% blockage of the circumflex coronary
artery

* 100% blockage of thefirst diagonal coronary
artery inthe areaof the stent (called theramus
intermedius artery by the Captain’s treating
cadiologist)

* A sevencentimeter scar (dueto hisheart attack
in1999) inthepodterior andlaterd left ventricular
wall

* Atwocentimeter hyperemic areanear thefirst
diagonal coronary artery which probably
represented the early signsof arecent (acute)
heart attack (myocardioal infarction)

Carboxyhemoglobin level was less than 5%
suggesting carbon monoxide exposure was not a
significant factor inthe Captain’ssudden death.
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The Captain had risk factorsfor CAD (apositive
family history and diabetesmellitustreated with oral
agentsand low fat/low cholesterol diet.) Hewas
foundto have CAD in 1999 when heexperienced a
heart attack in the lateral area of his heart.
Emergency cardiac catheterizationreveded theacute
blockage of one of his coronary arteries (ramus
intermedius) which was opened by a balloon
(angioplasty) and remained openwith theinsertion
of astent. Hewasa so found to haveold occlusions
(100%) of hisright coronary artery, and hiscircumflex
coronary artery (100%). There was a lack of
movement in the area of the heart where hisheart
attack occurred (lateral hypokinesis), and mild
impairment in the heart’s pumping actions [left
ventricular gection fraction (LVEF) of 45%].
Fortunately, therewasonly minimal disease (20%
blockage) in one of the largest coronary arteries
known astheleft anterior descending (LAD) artery.

Unfortunately, oncein 2000 and againin 2001, the
stented artery re-clogged (restenosed) resultingin
acute symptoms (decreased exercise tolerance,
shortness of breath, and chest pain). Eachtimethe
artery wasopened by aballoon (angioplasty) during
acardiac catheterization, andin 2001, thevessd was
also irradiated. In March 2002, the Captain
experienced afourth episode of worsening shortness
of breath and chest pain, but thistimethe cardiac
catheterization did not show restenosisof the stented
artery. 1tdid, however, findincreasng LAD disease
(60% blockage), a larger area of reduced heart
movement (latera andinferobasa hypokinesis), and
moreleft ventridedysfunction (frommildto moderate
withaLVEF of 40%). It wasdecided to continue
totreat the Captain’scondition medicaly (e.g. with
medications), athough bypasssurgery wasdiscussed
asaposs blefutureintervention.

It appears the Captain had three EST (two
conductedin 2000, and onein 2001). Thelast two
tests were “adenosineg” EST which chemically
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increasestheheart raterather than relying on physica
exertion (running). From the medical records
availableto NIOSH, the last adenosine EST was
performed in February 2001 which was non-
diagnostic dueto theinability to reach 85% of the
target heart rate. Theimaging portion of the EST
showed a small to medium predominately fixed
inferolateral/lateral defect. Therewasonly asmall
amount of peri-infarctischemianoted and it appeared
unchanged from thelast EST in September 2000.
Of considerable concern wasablood pressuredrop
from 142/70t0 98/60 when the heart rate increased
from 70to 93 beats per minute.

Oneto two months prior to hisdeath, hisdaughter
reported a significant decrease in his exercise
tolerance, anincreasein hisshortnessof breeth, and
increasing reliance of hisanti-angina[sublingual
nitroglycerin (NTG)] tablets.

In December, 2002, the Captain performed two
treadmill testsaspart of hisFD’sPFQ. During both
testshewasunabl eto exercise morethan oneminute
45 seconds needing to stop because of dizziness.
He reached aMV O, of approximately 35 ml/kg-
min which corresponds to about ten metabolic
equivalents (METS). The fitness coordinator
recommended that the Captain be put on limited duty
until an extensive medical evaluation could be
conducted by the FD physician. The Captain then
had acardiologist in South Carolinawrite aletter
stating hisdizzinesswas probably dueto arecent
medicationtrial and herecommended areductionin
the doseand resumption of full duties. Histreating
cardiologist dsordeasad himtofull duty after sgninga
datement thet theCaptain’ sconditionwould nat preclude
himfrom performing strenuousfirefighting dutiessuch
asclimbing upto 70floorsor climbing aladder upto
100 feet. The contracted occupational medicine
physician did not object, and hewasreturned to full
duty. Accordingly, on January 4, 2003, the Captain
beganwork with histransfer to station 30.
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DESCRIPTION OF THE FIRE
DEPARTMENT

At thetime of the NIOSH investigation, the Fire
Department was comprised of 908 uniformed
personnel and served a population of 613,000
residents, in ageographic areaof 268 squaremiles.
Each engineand ladder company isstaffed with an
officer and at |east threefirefighters. Thereare 35
firestationswherefirefighterswork 24-hour shifts
garting at 0800 hoursaccording tothefollowing tour:
24 hrs-on, 24-off, 24-on, 48-0ff, 24-on, 24-off, 24-
on, 96-off. The Captain was on the last 24-hour
shift of thistour. The previousafternoon he spent
hunting. Asmentioned earlier, hisfamily reported
duringamonth or two prior to hisdeath, the Captain
was having decreasing exercisetolerance, increasing
useof NTG tablets, and more SOB during exertion.
During theday of hiscollapse, the Captain did not
mention any chest pain or shortness of breathto his
family or crewmembers. Hedid, however, express
that he was nervous and anxious about his
performance of the upcoming live-fire training
exercise.

Infiscal year 2003 (7/1/02 to 6/30/03), the FD
responded to 73,036 alarms: approximately
48,000 emergency medical service, 11,000 good
intent, 5,000 servicecalls, 2,300 HAZMAT, 2,300
fire alarms, 2,000 false alarms, 1,100 other
incidents, 900 overpressure, and 40 natural
disasters. The ambulance service (ALS) is
provided by the County.

Training. The FD providesall new hireswith an
18-week training courseto become State-certified
at the NFPA Fire Fighter 11 level. All are State-
certified EMT-dand are certified in CPR, AED use,
and hazardous materia soperationslevel (24 hour).
Thevictim had 24 yearsof firefighting experience
and during that timewas promoted fromaFD level
FFI1,toaFD level FF11,to an Engineer, thentoa

Captain.

Pre-employment/Pre-placement Evaluations.
Candidates are required to compl ete a Candidate
Physica Ability Test; atimed performanceeva uation
of essentid firefighting duties.! Thecandidatehasan
opportunity to practicethe CPAT up to eight weeks
before their actual test. Candidates who do not
completethetask withinthed | otted timearedropped
from the Candidate hiring pool. Oncehired, recruits
are also required to pass a physical fithess
examination administered at thebeginning, middle,
end of thetraining period, and at the end of thefirst
year probationary period.

Candidates are also required to pass aurine drug
test used to detect dicit drug use. If the Candidate
passesthe drug test, they undergo apre-placement
medical evaluationfor al new hires, regardless of
age. Componentsof thisevauationinclude:

* A completemedicd history

* Heght,weight,andvital signs

* Physcd examination

* Blood Tests. Complete blood count (CBC),
SMA 6, liver function tests, lipid test, and
Hepatitis B antibody and antigenttiter testing
Urinedipstick test

Chest X-ray

Electrocardiogram (EKG)

Pulmonary function tests/spirometry
Audiometry

VisonTest

Tetanusbooster (if appropriate)

Theseevduationsare performed by the FD contract
physician, who makesadecision regarding medical
clearancefor firefighting duties. TheFD isnotified
of any conditionrequiring modification or restriction.
Results of the medical examination are kept
confidential by the contract physicianand only the
clearance statusisreported to the FD.

Periodic Evaluations From 1980 until
approximately 1992, the FD required annua medical
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examinationsfor firefightersover theageof 40 years.
Since1992, however, the FD medica examinations
became optional and included a $25 to $30 co-
payment. Consequently, few fire service personnel
participated in these annual medical evaluations;
ingtead they received their medicd carethroughtheir
persond physicians. Hazmat personnel, onthe other
hand, continued to receive their annual medical
examinations per the State OSHA Standard.?®

If afirefighter isinjured at work or hasmissed work
dueto non-work-related ilinessfor 30 or moredays,
he/she must becleared for “returntowork” by their
treating physician(s). Thisclearancerequiresthe
signatureof thetreating physicianonaFD “medical
clearanceform.” Thisformincludesa“physical job
description” that lists many of the physically
chdlengingjob dutiesrequired during firesuppression
or rescuework. Thisinformation isthenforwarded
to the FD’s contracted occupational medicine
physicianwho hasthefind authority regarding return

toduty.

Since 1980 the FD has had amandatory physical
fitness program designed to meet the guidelines of
the Joint Labor/Management Wellness-Fitness
Initiative* Theprogram consigtsof anindividudized
exercise program devel oped by the Physical Fitness
Coordinator based on aphysical fitnessevaluation.
Eachfirefighter isrequired to devote one hour to
physical fitnesstraining during each 24-hour shift
(Sundaysand Holidaysoptiona). All firestations
are equipped with exercise (strength and aerobic)
equipmen.

Theevaluation portion of the program, known as
“Physica FitnessQudification (PFQ),” requiresan
annual physical fitnesstest. The test scoresfire
fighters in four areas. aerobic capacity, muscle
strength, flexibility, and muscle endurance. The
scoresareweighted to generateatotal/overal score.
The total score is categorized into five groups:
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unacceptable, marginal, performance achieved
expectations, performance exceeded expectations,
and exceptiona performance. The total scores
needed to achieve each category are stratified by
age (lessthan 40 yearsand 40 or more). If amember
receives an unacceptabl erating, anumber of events
aretriggered:
1. A required counseling session with the
Physical Fithess Coordinator
2. Immediateremoval from operationsduty
assignment; assigned light duty if necessary
3. A medical examination with the FD
contracted occupationa medicinespeciaist
4. Retest withinthreemonthsafter clearance
by the FD contracted physician

If theretest resultsin an unacceptablerating again, it
isnotedintheir personnd performancegppraisa and
a Job-Related Physical Agility Test (JRPAT) is
scheduled within oneweek. If thefirefighter fails
the JRPAT, they are immediately removed from
operationsduty assignment. ThePhysical Fitness
Coordinator reviewstheir exerciseregimenandthe
firefighter must retakethe JRPAT or the PFQwithin
30 days. Failureto passeither of these testswill
result in suspension without pay for up to 30 days
and possibletermination.

DISCUSSION

Inthe United States, coronary artery disease (CAD)
isthe most common risk factor for cardiac arrest
and sudden cardiac death.® The Captain had severa
risk factorsfor CAD (family higtory, diabetesmdlitus,
age over 45, male gender) and had known CAD
with aheart attack (myocardia infarction) in 1999.%7

Heart attacks typically occur with the sudden
devel opment of completeblockage (occlusion) inone
or morecoronary arteriesthat have not developed a
collateral blood supply.® Thissudden blockageis
primarily dueto blood clots (thrombosis) forming on
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thetop of atherosclerotic plaguesafter disruption of
these plagues. The Captain appeared to have a
recent occlusion of hisprevioudy stented artery on
autopsy, supported by thefinding of a“2 cmareain
theanterior left ventricular wall that ishyperemic.
Thishyperemic areaislocated between theanterior
left descending andfirst diagona coronary arteries.”
Thishyperemic areaiscons stent with the recently
occluded stented vessel and with progressive
atherosclerotic disease noted at autopsy. This
supportsthe evidencethat aheart attack led to his
sudden cardiac desth.

Certain characteristics of the plaques (size,
composition of the cap and core, presenceof aloca
inflammatory process) predispose the plague to
disruption.® Disruption then occurs from
biomechanical and hemodynamic forces, such as
increased blood pressure, increased heart rate,
increased catecholamines, and shear forces, which
can occur during heavy exercise®° Epidemiologic
studieshavefound that physica exertion sometimes
immediately precedes and triggersthe onset of acute
heart attacks.*** Although the Captain had not
performed any heavy physica activity duringthelive-
burn exercise, he was very anxious about his
performance. Thisanxiety could haveincreased his
heart rate which, in turn, increases the amount of
work required of the heart, which could have
triggered hisheart attack.

To reduce the risk of heart attacks and sudden
cardiac arrest among fire fighters, the NFPA has
developed guidelinesto help FD physiciansdevelop
screening programs and make fitness-for-duty
determinations® At thetimeof thisfirefighter fatdity,
the 2000 edition of NFPA 1582 entitled “ Standard
on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians’ wasin
effect.’® The 2000 edition recommends ayearly
physical evaluation to include amedical history,
height, weight, blood pressure, and visud acuity test.

The Standard goes on to recommend a thorough
examination to includevisiontesting, audiometry,
pulmonary function testing, and blood testing be
conducted on aperiodic basisaccording to theage
of thefirefighter (lessthan 30: every 3years; 30-
39: every 2 years, over 40 years. every year). This
FD currently doesnot require any type of medical
evaluation or examination other thanfor HAZMAT
employees at the technician (40 hours) level as
required by OSHA .23

Although this FD does not require annual medical
examsor screening EST, the Captain did undergo
close medical and cardiac monitoring by his
cardiologigt. Hislagt cardiac catheterizationinMarch
2002 showed amild to “moderate left ventricul ar
dysfunction” with an gjection fraction of 40%. He
waslast seen by hiscardiologist twoweeksprior tohis
death at which time it was noted, the Captain had
recently developed exertiond angina(heart pain) with
“minimd work” and“ shortnessof bresthwithmoderate
exercise” Inaddition, “ Aspart of theBerlex trid he
was shown to have EKG changes while on the
treadmill.” Inaddition, theaerobic capacity treadmill
test performed aspart of hisFD’sPFQ in December
2002 showed hewasonly abletoexercisefor 1 minute
45 seconds (gpproximatdy 35mi/kg-minor 1I0METS)
beforestopping dueto dizziness.

The 2000 edition of NFPA 1582 also provides
guidanceregarding medical conditionsthat should
(Category A) or could (Category B) precludefull
duty assignments. CAD or coronary angioplasty is
listed as a Category B condition, defined as “a
medical condition that, based on its severity or
degree, could precludeaperson from performing as
amember in atraining or emergency operational
environment by presenting asignificant risk tothe
safety and health of the person or others.” NFPA
1582 Appendix A, whileincluded for informational
purposesonly and isnot apart of the requirements
of NFPA 1582, states the presence of “exercise-
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induced ischemiaby exercisetesting” would bea
disqualifying condition, aswould the presence of
reduced |eft ventricular dysfunction.’® Therefore,
according to NFPA 1582, the Captain should not
have been cleared for full duty. Itispossiblethat a
restrictive duty assignment may have prevented his
sudden cardiac degth at thistime.

RECOMMENDATIONSAND DISCUSSION
Thefollowing recommendationsaddresshedth and
safety generdly. Thislistincludessomepreventive
measures that have been recommended by other
agenciesto reducetherisk of sudden cardiac arrest
and or death among fire fighters. These
recommendations have not been evaluated by
NIOSH, but represent research presented in the
literatureor of consensusvotesof Technical Committees
of theNational Fire Protection Association or labor/
manegement groupswithinthefireservice. Thissrategy
conggsof: 1) minimizing physcd sressonfirefighters
2) screening toidentify and subsequently rehabilitate
highriskindividuas, and 3) encouragingincreased
individua physica cgpacity. IssuesrdevanttothisFire
Department (FD) include:

Recommendation #1: Provide annual medical
evaluationsto firefightersto determinetheir
medical ability to perform duties without
presenting a significant risk to the safety and
health of themselves or others. The
Department and Union should negotiate the
content and frequency to be consistent with
NFPA 1582.

Since the FD’s mandatory annual medical
examinationswerediscontinuedin 1992, theFD has
approached the City regarding resurrecting that
program. The program was not restarted due to
cost concerns; costs not only for the fire fighter
examinations, but also the perceived need to offer
smilar examinationsfor dl other City employees. It

Carolina

should beremembered, however, that firefighters
are public safety employees. Their job requires
entering environmentsthat areimmediately dangerous
tolifeand hedth (IDLH). Sudden incapacitationin
an|DLH environment not only jeopardizesthelife
of that individual, but also hig/her peers and the
civiliansthey haveswornto protect. Most other city
employeesarenot operatinginIDLH environments,
nor dothey havethephysca demandsof firefighting.
Providing mandatory annua medical evaluationsto
ensurefirefighter can safely performtheir dutiesis
congstent with their job requirements.

Guidanceregarding the content and frequency of
medical evaluationsfor firefighterscan befoundin
NFPA 1582, and in the Fire Service Labor
Management Wellness/Fitnessnitiative* Applying
NFPA 1582involveslega and economicrepercussons
and must becarried outinanondiscriminatory manner.
Appendix B of NFPA 1582 providesguidancefor FD
Adminidratorsregardinglegd condderationsingpplying
thestandard.

Economic repercussions go beyond the costs of
administering the medical program. Department
adminigrators, unions, andfirefightersmust dsoded
with the personal and economic costsof themedical
testing results. NFPA 1500 addressestheseissues
in Chapter 8-7.1and 8-7.2.* Thesuccessof medical
programsmay hingeon protecting the affected fire
fighter. The FD should provide alternate duty
positionsfor firefightersinrehabilitation programs,
if possible. If thefirefighterisnot medicdly qudified
toreturnto duty after repeat testing, supportiveand/
or compensated aternativesfor thefirefighter should
be pursued by the FD.

Recommendation #2: Consider incorporating
exercise stress tests (EST) into the annual
medical evaluation for fire fighters with
multiplerisk factorsfor coronary artery disease
(CAD).
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NFPA 1582 and the IAFF/IAFC wellness/
fitnessinitiative both recommend EST for some
firefightersto screen for obstructive CAD.**®

NFPA 1582 recommends EST for those fire

fighters with two or more CAD risk factors.

According to NFPA 1582, these CAD risk

factorsare:

» family history of premature[lessthan age 60]
cardiac event,

* hypertenson,

o diabetesmdlitus,

* hypercholesterolemia][total cholesterol greater
than 240 mg/dL or HDL cholesterol lessthan 35
mg/dL], and

* cigarettesmoking.

Theserecommendationsare similar (although not
exactly the same) asthe recommendations of the
American College of Cardiology/American Heart
Association (ACC/AHA) .8

The EST could be conducted by thefirefighter’s
persona physician or the FD contract physician. If
thefirefighter’spersond physician or the contracted
physician conducts the test, the results must be
communicated to the FD physician, who should be
responsiblefor decisonsregarding medica clearance
forfirefighting duties.

Recommendation #3: Annual medical
evaluations should be conducted by thefire
department physician who IS
knowledgeable about the physical demands
of firefighting and the various components
of NFPA 1582.

Recommendation #4: Following an injury/
illness, the final determination of a fire
fighter’sreturn-to-work status should be made
by the fire department physician after
requesting, receiving, and reviewing all
relevant medical information.

Physicians providing input regarding medical
clearance for fire-fighting duties should be
knowledgeabl e about the physical demandsof fire
fighting and that firefightersfrequently respond to
incidentsin IDLH environments.*># They should
also be familiar with the consensus guidelines
published by NFPA 1582, Sandard on
Comprehensive Occupational Medicine Program
for Fire Departments.® To ensure physiciansare
aware of these guidelines, we recommend that the
Fire Department provide the contract and other
private physicianswith acopy of NFPA 1582. In
addition, we recommend the fire department
physician consider, but not “rubber stamp” the
opinionsof thetreating physician regarding return-
to-work. Thisdecison requiresknowledgenot only
of themedica condition, but also of thefirefighter's
jobduties. Persona physiciansmay not befamiliar
with an employee’s job duties, or guidance
documents, such asNFPA 1582. Inaddition, they
may consider themselves as patient advocatesand
dismissthepotential public healthimpact of public
safety officia swho may besuddenly incapacitated.
Therefore, werecommend that all return-to-work
clearancesbereviewed by the department contracted
physician. Thefina decision regarding medical
clearancelieswiththe FD physicianwithinput from
many sources including thefire fighter’s private

physcian.

Recommendation #5: Fire fighters should be
medically cleared prior to participating in the
FD’sPhysical FitnessQualification (PFQ) test,
specifically, the aerobic capacity (treadmill) test.

During the Captain’sPFQ), heexperienced dizziness
and impaired consciousness. Whether thiswasdue
to persistent ischemic heart disease (angina), or a
side effect of his heart medications is unclear.
However, it does point out the need for medical
clearance prior tothesetests. Thisisparticularly
truefor thetreadmill test where memberscan reach
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their maximum heart ratesand metabolic work of up
to15METS.

Although unrelated to thisfatality, the FD should
consider these three additional recommendations
based on saf ety considerations.

Recommendation #1: Providefirefighterswith
medical evaluations and clearance to wear
SCBA as required by the Occupational Safety
and Health Administration (OSHA).

OSHA's revised respiratory protection standard
requires employees to provide annua medical
evaluations and clearances for employees using
respiratory protection.”? Theseclearanceevauations
arerequiredfor privateindustry employeesand public
employees in States operating OSHA -approved
State plans. Since North Carolinaisa State-plan
State, public employees, including FD must comply
withthis Standard.

Recommendation #2: Complement the
impressive mandatory fitness program with a
mandatory, rather than voluntary, wellness
program. Specific programs that can reduce
modifiable CAD risk factors include smoking
cessation, weight control, and low fact/ low
cholesterol diets.

Thelnternationd Association of FireFighters(IAFF)
and the International Association of Fire Chiefs
(IAFC) created the Fire Service Joint Labor
Management We Iness/Ftness|nitiativeto strengthen
fire fighters mental, physical, and emotional
capabilities* NFPA 1583 Standard on Health-
Related Fitnessfor Firefightersprescribessimilar
department-wide programs to enhance physical
fitnessand reduce modifiablecardiacrisk factorsin
firefighters.? Both documentsstresstheimportance
of regular aerobic and strengthening exercise,
nutrition and weight control, and smoking cessation.

Carolina

Wellness programs have been shown to be cost
effective, typicaly by reducing the number of work-
relatedinjuriesandlost work days. % A smilar cost
savings has been reported by thewelInessprogram
at the Phoenix Fire Department, where a12-year
commitment hasresultedinasgnificant reductionin
their disability pension costs.®

Recommendation #3: During live-firetraining,
ensureall componentsof NFPA 1403, Sandard
on Live-Fire Training Evolutions, arefollowed.

Live-firetraining can bevery dangerous. Sincefire
fighters have becomeinjured or even died during
live-firetraining, the NFPA hasprovided guidelines
toensureasafe exercise. Werecommend the FD
review their live-firetraining protocolsto ensueal
componentsof NFPA 1403 are being followed.
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