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SUMMARY

On December 15, 2001, a48 year-old male career
Assistant Chief, was participating in a Fire
Depatment (FD) standby at alocd civicevent. After
he positioned themini-pumper a ahydrant, hebegan
to unroll the four-inch supply hose. Soon after
unrolling the hose he collapsed. A crew member,
just arriving & thislocation, initidly thought thevictim
waschecking something under themini-pumper. The
crew member asked the victim what hewasdoing,
but quickly noted hewasunresponsivewith shalow
respirations. After notifying dispatch of thestuation,
the crew member began cardiopulmonary
resuscitation (CPR). Approximately 63 minutes|ater,
despite CPR and advanced life support (ALS)
administered on the scene and at the hospital, the
victimdied. Thedeath certificatelisted “probable
acute myocardial ischemia’ due to “coronary
atherosclerosis’ dueto “diabetesmellitus’ asthe
immediate cause of death and a“ history of previous
myocardial infarction” as an other significant
contributing condition. No autopsy wasperformed.

The following recommendations address some
general 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.

* Provide mandatory preplacement and
annual medical evaluations to ALL fire
fighters to determine their medical ability

to perform duties without presenting a
significant risk to the safety and health of
themselves or others.

* Ensurethatfirefightersareclearedfor duty
by a physician knowledgeable about the
physical demands of fire fighting and the
various components of NFPA 1582.

* Follow provisions in the revised OSHA
respiratory protection standard, specifically
providing medical evaluations and
clearance to wear SCBA.

* Ensurethat the mandatory wellness/fitness
program is accomplished.

e Perform an autopsy on all on-duty fire
fighter fatalities.

Althoughunrdaedtothisfatdity, the Fire Department
should:

* Provide adequate fire fighter staffing to
ensure safe operating conditions.

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 on firedepartmentsor 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 cal toll free 1-800-35-NI OSH
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INTRODUCTION & METHODS

On December 15, 2001, a 48-year-old male
Assistant Chief |ost consciousnessafter unrolling a
section of four-inch supply hose at afire hydrant
during a Fire Department standby. Despite CPR
and ALS administered by crew members, the
ambulance crew, and in theemergency department,
thevictimdied. NIOSH wasnotified of thisfatality
on December 19, 2001, by the United StatesFire
Administration. On December 20, 2001, NIOSH
contacted the affected Fire Department to initiate
theinvestigation. On January 14, 2002, a Safety
and Occupationd Hedth Specidist fromthe NIOSH
FireFighter Fatality Investigation Teamtraveled to
Arizonato conduct an on-siteinvestigation of the
incident.

During the investigation NIOSH personnel
interviewed:

» TheFireChief

* TheUnionrepresentative

* Crew members

Duringthedte-visit NIOSH personnd reviewed:

*  FHreDepatment policiesand operating guidelines
* FireDepartment incident report

» Hogspital emergency department report

*  FreDepartment phys cal examination protocols
* Desathcertificate

* Past medica records of the deceased

INVESTIGATIVERESULTS

Incident. On December 15, 2001, theinvolved Fire
Department provided fireapparatusand emergency
medical servicesstandby inaloca civicevent. The
victim left hishome at approximately 1115 hours
driving themini-pumper (which he had taken home
the night before) to the specified staging area. He
arrived at ahydrant at approximately 1135 hours
and began to unroll a section of four-inch supply
hose. A FireFighter/EMT (co-worker), drivingan

ambulance, neared the sceneat approximately 1140
hours, and witnessed the victim unrolling the hose.
Astheambulancecamed oser tothevictim’slocation,
henoticed thevictim lying ontheground besidethe
mini-pumper. Thecrew member initialy thought the
victimwas checking something under the apparatus.
After parkingtheambulanceandwakingtothevictim
(timemeasured in seconds), the crew member noted
thevictimwasnot reponding to questions. Thecrew
member made a quick assessment and found the
victim unconsciouswith shallow respirations. After
retrievingthemedicd trestment kit, including oxygen,
from the ambulance, heinserted an oropharynged
airway (OPA) and began assisted ventilationsvia
bag-valve-mask. Hewent back to the ambulance
and notified Dispatch of the situation and requested
Engine 1 respond (the other ambulance had
responded to another call). After re-assessing the
victim and finding him unresponsive, pulseless, and
not breathing, the crew member began CPR. Engine
1 with three personnel (Driver/Operator [Fire
Fighter-Paramedic (FF-P)], FireFighter, andaFire
Fighter cadet) was dispatched at 1153 hours,
responded at 1154 hoursand arrived on the scene
at 1203 hours. Reassessment found thevictimto be
unresponsive, pulseless, not breathingand CPRin
progress. The FF-P connected acardiac monitor to
thevictim, revealing ventricular fibrillation (V.Fib.)
(heart rhythm not compatiblewith life) and three
defibrillations (shocks) wereadministered. Eachone
being unsuccessful at converting hisheart rhythm.
An attempt at i ntubation was unsuccessful and the
OPA wasre-inserted.

The other ambulance (Able One) (Captain/
Paramedic and an EMT) arrived on the sceneand
thevictim wasloaded onto the stretcher. Advanced
lifesupport (ALS) measures, including intravenous
medi cations, werebegun. Thecardiac monitor again
revealed V.Fib. and one shock was delivered. A
second attempt at i ntubation was successful. Afifth
shock wasdelivered and the victim'’s heart rhythm
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reverted to asystole. Anattempt at cardiac pacing
wasunsuccessful. AL S proceduresincluding CPR
continued with no change in patient status. The
ambulance departed the scene enrouteto thehospital
emergency department (ED), arriving at the ED at
1230 hours. Inddethe ED, AL Smeasurescontinued
until 1244 hours, when the victim died and
resuscitation effortswere discontinued.

Medical Findings.

Thedeath certificate was completed by the County
Medical Examiner, who listed “probable acute
myocardial ischemia” due to “coronary
atherosclerosis’ dueto “diabetesmellitus’ asthe
immediate cause of death and a“ history of previous
myocardial infarction” as an other significant
contributing condition. No autopsy wasperformed.

A carboxyhemoglobin level wasnot checked dueto
thevictim’slack of exposureto sourcesof carbon
monoxide prior to hiscollapse.

Medical recordsindicate thevictim had eight risk
factorsfor coronary artery disease (maegender, age
over 45, hypertension, high triglycerides, diabetes
mellitus, cigarette smoking, obesity, and lack of
exercise). Hewasreceiving prescription medications
for hishypertension and diabetes, although hewas
poorly compliant. He also had known CAD as
evidenced by aprior inferior myocardial infarction
(heart attack) in 1992 accompanied by afirst degree
heart block (aminor heart rhythm abnormality). A
subsequent cardiac catheterizationin 1992 showed
a totally occluded right coronary artery, a 95%
blockage of his circumflex between thefirst and
second marginal, a small caliber left anterior
descending artery with a 10% blockage, and a
normal left main coronary artery. Thecircumflex
blockage was successfully opened by angioplasty,
and results of an exercise stress test were not
availableto the NIOSH investigator at thetime of
thisreport.

Although the victim had been evaluated for four
episodes of chest pain after hisangioplasty, none of
theseresulted in aheart attack or achangein his
medical regimen. Hisco-workersstated he did
not express symptoms of anginajust prior to this
incident.

To reducetherisk of sudden cardiac arrest and heart
attacksamongfirefightersaswell asother medica
causes of incapacitation, NFPA hasdeveloped its
“ Standard on Medica Requirementsfor FireFighters
and Information for Fire Department Physicians,”
otherwiseknown as 1582.

NFPA 1582 also recommends that, as part of its
gppendix whichisfor “informationa purposesonly,”
firefightersover theage of 35 withrisk factorsfor
CAD be screened for obstructive CAD by an
Exercise StressTest (EST).

DESCRIPTIONOF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the Fire
Department cons sted of 24 uniformed personnd (17
full-timeand seven part-time) and served apopulation
of 11,000 residents for fire response and 30,000
resdentsfor EM Sinageographic areaof ten square
milesfor fireresponseand 92 squaremilesfor EMS.
Thereisonefiredation. Hrefighterswork thefollowing
schedule: 24-hourson-duty, 24-hoursoff-duty for three
shifts, thenareoff-duty for 4 days, from 0700 hoursto
0700 hours. Part-timefirefightersfill inasneeded.
Thevictimworked 8-hour days, M onday-Friday, and
wason cal theremainder of thetime.

Training. TheFire Department requiresall new fire
fighter applicantsto be State-certified Fire Fighter |
and |1 and emergency medical technicians(EMTS),
passawritten exam, aphysical ability test, anora
interview, and apreplacement physical examination
prior to being hired.
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Oncehired, firefightersareplaced ononeof threeshifts
Firefightersreceiverecurrent training on each shift.
Additiond firefighter trainingisavailableat other locd
firedepartmentsand at the State FireAcademy. There
isno Staterequirement for firefighter re-certification.
Bi-annual recertification is required for EMT/
Paramedics. Thevictimwastrained asaFireOfficer,
Driver/Operator, EMT, Wildland FireFghter, and had
20yearsof firefighting experience.

Preplacement Evaluations. TheFire Department

requiresapreplacement medical evaluation for al

new hires, regardless of age. The components of

thisevauation arelisted below:

* A completemedica history

* Height, weight, andvital Sgns

e Phydcd examindion

e Visontest

* Audiogram

* Blood tests: complete blood count with
differential (CBC), chemistry, lipid, and liver

profile
e Urinetests. urinaysisdrug screen
o Chestx-ray

*  Lumbar spinex-ray

Theseeva uationsare performed by alocal medica
clinic under contract with the City. Once this
evauationiscomplete, adecisonregarding medica
clearance for fire fighting duties is made by the
examining physician and forwarded tothe FD.

All candidates are required to complete a timed
performanceevauation of typica firefighting duties
(physical ability test) (PAT) prior tobeing hired. No
prior medicd dearanceisgivenfor thephysicd ability
test.

ThePAT includes:

*  Wak 1 milewithin 16 minuteswithan SCBA
*  35bent kneesit-upswithin 2 minutes

*  25push-upswithin2 minutes

*  Dummy dragfor 100, then carry thedummy

* Advance acharged, 100" section of 2%-inch
hoseline back past the water source and then
advance the hoseline 100" in the opposite
direction within 45 seconds.

Periodic Evaluations

Periodic medical evauationsarenot required by this
FD. Medical clearance for SCBA use is not
conducted by thisFD. If anemployeeisinjured at
work, he/she must be cleared for “return to work”
by their persona physician. Inaddition, if afire
fighter has anon-occupational injury or medical
conditionresultinginlost work, the Chief of theFD
canrequirethat individua becleared for “ return-to-
work” by their persona physician.

Thereisamandatory fitness/welInessprogram. The
program includes strength and aerobic exercises.
Fitnessequipment isavallableinthestation. Wellness
programs(diet, nutrition, smoking cessation, diabetes,
and hypertension) arenot available.

DISCUSSION

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.? Risk
factorsfor itsdevel opmentincludeageover 45, mde
gender, family history of coronary artery disease,
smoking, high blood pressure, high blood cholesteral,
obesity, physica inactivity, and digbetes®* Thevictim
had eight of theserisk factors and was diagnosed
with coronary artery diseasein 1992.

The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,
typically decades.® However, the growth of these
plaques probably occursin anonlinear, often abrupt
fashion.® Heart attacks typically occur with the
sudden development of complete blockage
(occlusion) inoneor morecoronary arteriesthat have

Page4



Wy,

£,

s

HROSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #~2002-02

Fire Fighter Dies During Fire Department Standby - Arizona

not developed acollaterd blood supply.” Thissudden
blockageisprimarily dueto blood clots(thrombos's)
forming onthetop of atherosclerotic plagues. Since
an autopsy was not performed, it cannot be
determined if athrombuswas present.

Blood clots, or thrombus formation, in coronary
arteriesareinitiated by disruption of atherosclerotic
plaques. Certain characteristicsof theplagues(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
occur during heavy exercise.®®

Firefightingiswidely acknowledged to beoneof the
most physically demanding and hazardous of all
civilianoccupations.’® Firefighting activitiesare
strenuousand often requirefirefighterstowork at
near maximal heart rates for long periods. The
increasein heart rate has been shown to beginwith
responding to theinitial alarm and persist through
the course of fire suppression activities.**** Even
when energy costs are moderate (as measured by
oxygen consumption) and work isperformedina
thermoneutra environment, heart ratesmay behigh
(over 170 beatsper minute) owing to theinsulative
properties of the personal protective clothing.*
Furthermore, firefighting can resultin severefluid
losswhich decreases blood volume and decreases
theamount of blood pumped from the heart (stroke
volume).*> Epidemiologic studies havefound that
heavy physical exertion sometimesimmediately
precedes and triggers the onset of acute heart
attacks.***® The victim was wearing his station
uniformand unrolling asection of 4-inch supply hose.
Thisiscondderedalight leve of physicd exertion. 202

Thephysica stressof handling the supply hoseand
hisunderlying atherosclerotic CAD contributed to

thisfirefighter’s" probable’ heart attack, subsequent
cardiac arrest, and sudden death. The term
“probable” is used because autopsy findings
(thrombus formation), blood tests (cardiac
isoenzymes), or an ECG findings are required to
“confirm” aheart attack (myocardid infarction). No
autopsy was performed; thevictim died prior to the
cardiac isoenzymes becoming positive, and hehad
no heart beat to show the characteristicfindingsof a
heart attack on hisECG. However, hedid havea
history of apreviousheart attack.

NFPA 1582 recommends a yearly physical
evaudiontoincudeamedica history, height, weight,
blood pressure, and visua acuity test.! NFPA 1582
a so recommendsathorough examinationtoinclude
vigontesting, audiometry, pulmonary functiontesting,
acompleteblood count, urindys's, and biochemica
(blood) test battery be conducted onaperiodicbasis
according totheage of thefirefighter (lessthan 30:
every 3years, 30-39: every 2 years, over 40 years.
every year). The Department requires a pre-
placement medica examinationfor all new hiresbut
not aperiodic medica evauation.

NFPA recommendsfire fighterswith one or more
CADrisk factorsget their first EST at age 35; for
thosewithout CAD risk factors, at age40. NFPA
considers CAD risk factorsto befamily history of
premature (less than age 55) cardiac event,
hypertension, diabetesmellitus, cigarette smoking,
and hypercholesterolemia(total cholesterol greater
than 240 or HDL cholesterol lessthan 35).! The
EST should then be performed onaperiodic basis,
at least once every two years.! Unfortunately, it has
problems with both false negatives (inadequate
sensitivity) and false positives (inadequate
specificity), particularly for asymptomaticindividuas
(individud swithout symptomssuggestiveof angina),
young men, andwomen.?2 Thishasled other expert
groupsto not recommend EST for asymptomatic
individua swithout risk factorsfor CAD.?%
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When these asymptomatic individuals have risk
factorsfor CAD, however, recommendationsvary
by organization. The American College of
Cardiology/American Heart Association (ACC/

AHA) identifiesfour groupsfor EST athoughthey

note that the “usefulness/efficacy is less well

established by evidence/opinion.”#

*  Group 1: Personswithmultiplerisk factors. They
define five risk factors for CAD:
hypercholesterolemia(total cholesterol greater
than 240 mg/dL ), hypertenson (systolic greater
than 140 mm Hg or diastolic greater than 90
mm Hg), smoking, diabetes, and family history
of premature CAD (cardiac event in 1¢ degree
relativelessthan 60 yearsold).

* Group 2: men over 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).

* Group 4: men over the age of 40 and women
over the age of 50 who are involved in
occupationsinwhich impairment might impact
public safety.

Firesuppression activitiesinvolvestrenuousphysica
activity; therefore, theACC/AHA seemto bemaking
a distinction between those aready engaged in
strenuousphysica activity (conditioning), and those
beginning astrenuous exercise program.

TheU.S. Preventive Services Task Force (USPSTF)
does not recommend EST for asymptomatic
individuals, eventhosewith risk factorsfor CAD;
rather, they recommend the diagnosisand treatment
of modifiable risk factors (hypertension, high
cholesterol, smoking, and diabetes).

The USPSTF indicates that there is insufficient
evidenceto recommend screening middie age and
older men or women in the general population,

however, “ screening individua sin certain occupations
(pilots, truck drivers, etc.) can berecommended on
other grounds, including the possiblebenefitsto public
sofety.”®

Sincethevictim had CAD, the performance of an
EST isrecommended by NFPA 1582. However,
the AHA and the USPSTF are less clear about
whether an EST should have been performedinthis
individua. Nonetheless, an EST performed prior to
December 2001 in accordance with NFPA 1582
could haveidentified hisCAD, thereby leading to
further evaluation and treatment, and possibly the
prevention of hissudden cardiac degth.

RECOMMENDATIONS

Thefollowing recommendationsaddresshedlthand
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 evad uated by
NIOSH, but represent published research, or
consensusvotesof technical committeesof theNFPA
or fireservicelabor/management groups.

Recommendation #1: Provide mandatory
preplacement and annual medical evaluations
to ALL fire fighters to determine their medical
ability to perform duties without presenting a
significant risk to the safety and health of
themselves or others.

TheFD currently performs preplacement physical
evaluations, whichincluderoutinelumbar spine X-
rays. While these X-rays may be useful in the
evauation of individua swith existing problems;, the
American Collegeof Radiology, American College
of Occupationa and Environmental Medicine, and
NIOSH dl have concluded that lumbar spineX-rays
have no value as a routine screening measure to
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determinethose at risk for back injuries.®2’ This
procedureinvolves both an unnecessary radiation
exposure for the applicant and an unnecessary
expensefor the Department.

Guidance regarding the content and frequency of
preplacement and periodic medical evaluationsand
examinationsfor firefighterscan befoundin NFPA
1582, Standard on Medica Requirements for Fire
Fighters and Information for Fire Department
Physicians,' and in the report of the International
Asociation of FreFighters/Internationa Association
of HreChiefs(IAFFIAFC) wdlnessffitnessinitiaive®
TheDepartmentisnot legdly requiredtofollow either
of thesestandards. Nonetheless, werecommendthe
City and Unionwor k together toestablishthecontent
andfreguency tobeconagent withtheaboveguiddines

NFPA 1582 and the |AFF/IAFC wellness/fitness
initiative both recommend at least biannua EST for
firefighters.>® They recommend that these tests
beginat age 35for thosewith CAD risk factors, and
at age 40 for thosewithout CAD risk factors. The
EST could beconducted by thefirefighter’ spersond
physician, the City physician, or the Department’s
contract physician. If thefirefighter’s personal
physician or the contracted physician conductsthe
test, theresults must be communicated to the City
physician, who should beresponsiblefor decisions
regarding medica clearancefor firefighting duties.

Inadditionto providing guidanceonthefrequency and
content of themedica eva uation, NFPA 1582 provides
guidance on medical requirements for persons
performing firefightingtasks. NFPA 1582 should be
gopliedinaconfidential, nondiscriminatory manner.
Appendix D of NFPA 1582 providesguidancefor Fire
Department Administrators regarding legal
congderationsinagpplying thestandard.

Applying NFPA 1582 dsoinvolveseconomicissues.
These economic concerns go beyond the costs of

adminigteringthemedica 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.

Recommendation #2: Ensurethat firefighters
are cleared for duty by a physician
knowledgeable about the physical demands of
fire fighting and the various components of
NFPA 1582.

Physicians providing input regarding medical
clearance for fire fighting duties should be
knowledgeable about the physical demands of
firefightingandfamiliar withthe consensusguiddines
published by NFPA 1582, Standard on Medical
Requirementsfor FireFightersand Information for
Fire Department Physicians. To ensure private
physicians are aware of these guidelines, we
recommend that the Fire Department providethe
private physicianswith acopy of NFPA 1582. In
addition, we recommend the Fire Department not
automatically accept the opinion of theemployee's
private physician regarding returntowork. This
decision requires knowledge not only of the
employee’'s medical condition, but also the
employee'sjobduties. Frequently, privatephysicians
arenot familiar with an employee’sjob duties, or
guidance documents, such asNFPA 1582. Lastly,
werecommend that all return-to-work clearances
be reviewed by the Fire Department physician/
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contracted physician. Thus, the final decision
regarding medical clearancefor returntowork lies
with the Fire Department with input from many
sourcesincluding theemployee' sprivate physician.

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

OSHA'sRevised Respiratory Protection Standard
requiresemployersto provide medical evaluations
and clearance for employees using respiratory
protection.*® Such employeesincludefirefighters
who utilize SCBA inthe performanceof their duties.
Theseclearanceevauationsarerequired for private
industry employeesand public employeesin States
operating OSHA -approved State plans. Arizonais
aState-plan State, therefore, public sector employers
are required to comply with OSHA standards. A
copy of the OSHA medical checklist has been
provided to the Fire Department.

Recommendation #4: Ensure that the
mandatory wellness/fitness program is
accomplished.

Physicd inactivity isthemost prevalent modifiable
risk factor for CAD intheUnited States. Additionaly,
physical inactivity, or lack of exercise, isassociated
with other risk factors, namely obesity and diabetes™
NFPA 1500, Standard on Fire Department
Occupationd Safety and Health Program, and NFPA
1583, Standard on Hed th-Rel ated Fitness Programs
for Fire Fighters, require awellness program that
provides health promotion activitiesfor preventing
hedth problemsand enhancing overal well-being 2=
INn1997, theInternationd Association of FireFighters
(IAFF) and the International Association of Fire
Chiefs (IAFC) published a comprehensive Fire
Service Joint Labor Management WelIness/Fitness
Initiativetoimprovefirefighter quality of lifeand
maintain physical and mental capabilitiesof fire

fighters. Ten fire departments across the 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 such a
program.® The Fire Department and the Union
should review thesematerialsto identify applicable
elementsfor their Department. Other large-city
negotiated programscan aso bereviewed aspotentia
models. The Fire Department has a written,
mandatory wellness/fitness program. However,
compliance with the policy is not ensured.
Participationisnot dwaysposs bledueto emergency
responsesand staffing levels.

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

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

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

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

* toaddressanincreasing interest in the study of
degthsthet could berdated to occupationd illnesses
amongfirefighters both activeandretired.”

Recommendation #6: Provide adequate fire
fighter staffing to ensure safe operating
conditions.

Thisfinding did not contributeto thisfatdity, but was
identified during the NIOSH investigation. One
provision in OSHA’s Respiratory Protection
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Standard requires adequate staffing be present prior
to entering structures with hazards immediately
dangerousto lifeand health (“two in: two out”).*
NFPA 1710 requires that “on-duty personnel be
assignedto fire suppression shal be organized into
company unitsand shall have appropriate apparatus
and equi pment assigned to such companies.”* Those
companies may respond with two apparatus,
depending on the seating configuration of the
apparatusto ensurefour personnd arriveon scene.®
Personnd assignedtotheinitid arriving company shdll
have the capability to implement an initial rapid
invention crew (IRIC),** which requires four
personnel (two to enter the structure and two
standing by outside). NFPA 1500 recommendsthat
“membersoperating in hazardousareasa emergency
incidentsshall operatein teamsof two or more.” %
Understaffing causes those members on-sceneto
work harder and for longer periods of time.
Additiondly, it requirestheuseof extrafirecompanies
inorder to meet the demand for manpower. Engine
and L adder Companies should be staffed with four
personnd a aminimum.
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