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SUMMARY

On February 13, 2000, a 48-year-old male
Lieutenant participatedinastructurd drill at athree-
gory barracks. After exitingthestructureandwaking
tothe Engine, he sat down onthe Engine' srunning
board, and collapsed. Despite cardiopulmonary
resuscitation (CPR) and advanced lifesupport (ALS)
performed on the scene by crewmembers and
paramedics, and by hospital personnel at the
emergency department (ED), thevictimdied. The
death certificate, completed by the Attending
Physician, listed “hypertensive atherosclerotic
cardiovascular disease” astheimmediate cause of
death. The autopsy report, completed by the
Assistant Medical Examiner, listed “ hypertensive
atherosclerotic cardiovascular diseass” asthe cause
of death and* diabetes, hyperlipidemia, tobacco use,
and hypertension” ascontributing factors.

The following recommendations address some
generd hedth and safety issuesidentified duringthis
investigation. Thislistincludessome preventive
measures that have been recommended by other
agencies to reduce the risk of on-the-job heart
attacksand sudden cardiac arrest among firefighters.
These selected recommendations have not been
evaluated by NIOSH, but represent published

research, consensusvotesof technical committees

of theNational FireProtectionAssociation (NFPA),

or fire servicelabor/management groups. Issues

relevant to thisFire Department include:

* Incorporate exercise stress tests into the
Fire Department’s periodic medical
evaluation program.

* Precludefrom firefighting activities those
individuals with medical conditions that

would present asignificant risk to the safety
and health of themselves or others.

» Clear fire fighters for duty by a physician
knowl edgeable about the physical demands
of firefighting and the various components
of NFPA 1582.

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

* Integrateall emergency servicesdispatching
into one communication center.

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

INTRODUCTIONAND METHODS

On February 13, 2000, a 48-year-old male
Lieutenant died after sufferingacardiac arrest while
performing astructura drill. On October 24, 2000,
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NIOSH contacted the affected Fire Department to
initiatetheinvestigation. On November 6, 2000, a
Safety and Occupationa Hedlth Specidist fromthe
NIOSH Fire Fighter Fatality Investigation Team
traveled to Kentucky to conduct an on-site
investigation of theincident.

During the investigation NIOSH personnel
interviewed:

» TheDeputy Fire Chief

e Unionrepresentative

*  Crew membersonduty withthevictim

*  Ambulance serviceparamedics

e Thevictim'swife

Duringthesite-visit NIOSH personnd reviewed:

*  FHreDepatment policiesand operating guidelines

» FireDepartment training records

» TheFire Department annual report for 1999

*  FreDepartment physcal examination protocols

*  Ambulanceresponsereport

» Hogpitd records

» Past medical recordsof deceased from private
physdan

* Desgth Certificate

* Autopsy report

INVESTIGATIVERESULTS

Incident. OnFebruary 13, 2000, thevictim reported
for work at 0700 hours. The morning was spent
performing equipment checks and station
maintenance. At 0930 hours, apre-briefingwasgiven
by theActing Assistant Chief (Chief 3) tobeginthe
structura drill. Thedrill wouldinvolve performing
simulated fire attack in a 3-story, cinder block
barracks, measuring gpproximately 200feet longand
approximately 60 feet wide, and involving three
engine companies, one rescue company, and 15
personnel. Chief 3, Engine 1 (Driver/Operator,
Captain, and two FireFighters), Engine 2 (Driver/
Operator, Captain, and two Fire Fighters), Engine3

(Driver/Operator [victim], Captain, and two Fire
Fighters), and Rescue 1 (two Fire Fighters) notified
E-911 Dispatch and became enroute to the
designated structure between 0939 hoursand 0942
hours. Unitsbegan to arrive onthe sceneat 0941
hours. Engine3, thefirst-in Engine, dropped off the
victim at anearby hydrant to connect the 5-inch
supply hose. Engine 3 proceeded to the structure
wherecrew memberspulled a2%2-inch hosdineinto
thebuilding and wyed thelinetotwo 1%/+inch attack
lines. Two fire fighters advanced one 1%inch
hoselineto thethird floor to beginasmulated fire
attack, while two other fire fighters manned the
second 1¥+inch hoseline stationed at thethird floor
landing. Twofirefightersformedarapidintervention
team (RID) stationed outside thebuilding. Finally,
threefirefightersraised a36-foot extension ladder
tothebuilding. No hydrant connectionwasrequested
by Chief 3, and the victim walked from the hydrant
locationtothebuilding.

Asthedrill cameto aclose, theremainder of theon-
scene crews, including the victim, entered the
structureto participatein adebriefing onthethird
floor. After the debriefing, the victim exited the
building, stumbled over somefire hose, walked to
Engine 3, and sat onthe Engine’'sside step. Ashe
took hishelmet off, he dumped against the side of
the Engine. A Lieutenant ran over tothevictimto
prevent him from falling off the Engine. The
Lieutenant checked thevictim’spulseand level of
consciousness, caled Central Dispatch (0956 hours)
viaradio, and requested anambulance“*ASAP” He
also notified Chief 3 and requested help from crew
membersstill insidethe structure. Crew members
retrieved abackboard and medica equipment. After
removing thevictim’sbunker coat, they placed him
onto the backboard. Assessment of the victim
revea ed hewas conscious but unableto speak. He
had awesak pulseand wastill breathing, so oxygen
wasadministered vianonrebreather mask.
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The E-911 Dispatcher picked up the direct-link
telephoneto the hospital operator and advised the
hospita operator thet thefirefighterswereperforming
adrill andwererequesting anambulanceASAP. The
Dispatcher gave the hospital operator the cross
streetsof thelocation of thedrill. At0959 hours, the
ER dispatched the ambulance (Medic 102) to a
“drill” and gavethelocation. TheCgptainfrom Engine
1 notified Centra Dispatchtotell theambulanceto
turntheir radiosto the Fire Net, which was done.
Thehospital operator advised Medic 102 to change
ther radiotothefirefrequency upon goproach, which
wasacknowledged. At 1001 hoursMedic 102 (one
Paramedic and one emergency medical technician
[EMT]), wasenroute.

After exiting the hospital grounds, Medic 102
changed their response modeto emergency (lights
andsren). (Normal responseto atraining exercise
isnon-emergency mode.) The Captainfrom Engine
1 notified Central Dispatch to contact the hospital
operator againand havetheir anbulancechangether
radioto FireNet 1. After Medic 102 changed their
radio to Fire Net 1, a second Central Dispatcher
advised themto talk with Engine 1. Chief 3 then
advised Medic 102 that a man was down, was
receiving oxygen, and needed transport asrapidly
aspossible. However, Medic 102 wasunsureif this
was an actual emergency or part of thedrill. Just
prior to Medic 102's arrival, the victim’s rate of
breathing slowed and assisted ventilations were
administered viabag-vave-mask. Astheambulance
arrived at 1003 hours, the victim became pul seless.

Firefightersadvised the ambulance crew that the
victiminitidly had apulse, but now hewaspulseless,
apneic, and wasreceiving ass sted ventilationsand
CPR. The ambulance crew attached a cardiac
monitor to the victim at 1004 hours; it revealed
pulselesselectrical activity (PEA). ALSmeasures
wereinitiated. A second monitor assessment reveded
ventricular fibrillation, for which one

electrocardioversion (shock) wasdelivered. After
theshock, thevictim’sheart rhythmreverted to PEA,
which continued during the entire transport period.
After thevictim wasintubated, CPR continued as
the victim wasloaded into the ambulance, which
departed thesceneat 1016 hours. Whileenrouteto
the hospital, two attemptsat intravenous accesswere
unsuccessful. Theambulancearrived at the hospital
emergency department (ED) at 1018 hours.

InsdetheED, CPR andAL Scontinued. A cardiac
monitor revealed ventricular fibrillation and six
additional shockswere administered, but no pulse
wasregained. Resuscitation effortswere stopped
at 1045 hours, and the victim was pronounced dead
by theattending physician.

Medical Findings. Thedegth certificate, completed
by the Attending Physician, listed “ hypertensive
atherosclerotic cardiovascular disease” as the
immediate cause of degth.

“Diabetes, hyperlipidemia, tobacco use, and
hypertension” werelisted ascontributing factors.

Pertinent findingsfrom theautopsy report, completed
by theAss stant Medica Examiner, arelisted below:

* Hypertensive atherosclerotic cardiovascul ar
disease

» Cadiomegdy

* Highgradestenosis(80%) of thecircumflex and
proximal |eft anterior descending arteries

* Total occlusion of the mid-left anterior
descending artery

*  Stentwithintheright coronary artery

» Acutethrombusof theright coronary artery

»  Circumferentid scarring of theleft ventricular free
wall and septum

* Peripheral vascular disease of the abdominal
aorta

* Nephrosclerosis

» Diabetesmdlitus
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Hyperlipidemia

*  Documented higtory of inferior wal infarctionin
1997

*  “Documented history of tobacco use”

*  “Documented history of hypertension”

Medicd recordsindicated that thevictimhad dl eight
risk factorsfor coronary artery disease (CAD): male
gender, advanced age (>45 years old), smoking,
family history, high cholesterol, hypertension,
diabetes, and obesity/lack of regular physicd activity.
The victim regularly took his prescribed anti-
hypertensive medications, cholesterol lowering
medications, andinsulinto control hisdiabetes. He
had not complained to anyoneof chest pain or other
discomfort prior to his heart attack [myocardial
infarction (M1)] and sudden degth.

Medica recordsindicated thevictim suffered aheart
attack (inferior wall M1) in May of 1997, treated
successfully with a blood clot dissolver [tissue
plasminogenactivator (TPA)], andfollowedfivedays
later by cardiac catheterization and stent placement
inhisright coronary artery. At that time hisheart
functionwasnormd (left ventricular gectionfraction
was 55%) despitethe heart damagefrom hisheart
attack (inferior wall akinesis). The cardiac
catheterization reveded anumber of partia occusons
of his other coronary arteries (left anterior
descending: ogtia 80%leson, dista 100% occlusion;
third diagonal 60 to 70% lesion; left circumflex
irregularities, and ramus ostial 60% lesion).
Accordingtomedical recordsprovided to NIOSH,
hewasnot given an exercise stresstest (EST) prior
to hisreturntowork in July of 1997.

OnMarch4, 1999, aroutine physical examination
revealed achangein hiselectrocardiogram (EKG)
(incomplete left bundle branch block, left atrial
enlargement, and left anterior hemiblock).
Subsequent evaluation by hiscardiologistincluded
an EST withanimaging study and anechocardiogram

onMarch 11,1999. Theechocardiogram showed a
changeinhisheart function (left ventricular gjection
fraction of 35%, dyskineticleft ventricular gpex with
evidencesuggestiveof alaminated gpica thrombus).
Thevictim had to stop hiSEST after nine minutes
[Stage Il of the Bruce protocol - 10.6 maximal

metabolic equivaents(METS)] dueto fatigueand
chest pressure. Theeectrocardiogram (EKG) was
reported to not show any ischemic changes. During
hisEST, hissystolic blood pressureraised only eight
millimetersof mercury (mmHg) (120 mmHg at rest
to 128 mmHg at the end of the nine minutes). The
imaging test (thallium) showed hisold, previoudy
documented heart attack (inferior wall infarct) anda
recent (sometime between May 1997 and March
1999) largeanteroapical infarct withapossiblearea
of ischemia. A subsequent resting imaging study was
conducted to ascertain if any ischemic areas
remained, but the results were not available to
NIOSH at the time of thisreport. On March 12,
1999, his cardiologist recommended to the
Ingtallation PreventiveMedicineclinicthat thevictim
be returned to full duty. This newly found MI

(anteroapicd infarct) wasnot previoudy identified,
and was not associ ated with any reported chest pain.

Over thepast year, the victim had not expressed any
signsor symptomsof chest pain or discomfort to his
wife, co-workers, or health care providers. On
February 12, the day prior to the victim’'s sudden
death, he went bowling but performed no other
strenuous activitiesat home. On February 13, the
day of hiscollapse, thevictim reportedto theFire
Department for work as usual. Throughout the
morning, he participatedinroll call and attended a
meeting prior to thestructura drill.

DESCRIPTIONOF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the Fire
Department consisted of 64 uniformed career
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personnel and served a population of 50,000
residentsin ageographic areaof 180 square miles.
Therearefour firestations. Firefighters, including
thevictim, work oneof three shiftsfrom 0700-0700
hours, and work 24 hourson duty, 24 hours off duty
for six tours, then are off duty for 3 days.

In 1999, the Department responded to 1,408 calls:
32 gtructurefires, 19 vehiclefires, 14 wildlandfires,
17 refusefires, 1 explosion, 5other fires, 164 aircraft/
flightlineemergencies, 28rescuecalls, 232 hazardous
condition/standby calls, 809fasecdls, 59 good intent
cdls, 13 operationof fixed extinguishing systemcdls,
10 servicecalls, and 5 mutua aid (off-1nstallation)
cdls

Training. TheFire Department requiresall new fire
fightersto passapreplacement physica examination.
Thenew firefighter must bepre-certified totheleve
required by thevacant position. Subsequent training
is conducted on-shift. Fire fighters certified in
hazardous materids(Hazmat), CPR, andEMT are
re-certified annually. Thevictimwascertifiedasa
Fire Officer I, EMT, Hazmat, and Airport Fire
Fighter, and had 24 yearsof firefighting experience.
He was currently serving as a Lieutenant and a
Driver/Operator.

Preplacement Evaluations. The Department
requiresapreplacement medical evauationfor al
new hires, regardless of age. Componentsof this
evdudionincludethefollowing:

» Higory

* Vitd Sgns

e Phydcd examindion

* Blood tests: Complete Blood Count (CBC),
Metabolic Profile, Lipid Profile, and Liver
Function

e UrineTests Urinedip stick and Urinalysis

e Pulmonary Function Test

* RedingeKG

o Chestx-ray
e Audiometry
e Visontest: distant and near vison

Theseevauationsare performed by thelnstallation
physician, who makes adetermination regarding
medicd dearancefor firefighting dutiesand forwards
thisdecisionto the Fire Department.

Periodic Evaluations.

Periodic medical evaluationsarerequired annually
by thisDepartment. Componentsof thisarethesame
asthe preplacement evaluation, except achest x-
ray isnotincluded. Theseevauationsareperformed
by the Installation physician, and the medical
clearancedecisonfor each examinationisforwarded
totheFire Department. If anemployeeisinjured at
work or ill, theemployeeisevauated and must be
cleared for “return to work” by the Preventive
Medicineclinic at thelnstallation. Theinput from
theemployee'sprivatephysicianisconsdered a this
point. Asdescribed earlier, thevictim’slast Fire
Department medical examination wasin March,
1999. Dueto hisabnormal EKG hewasplaced on
medical leave until an evaluation by his private
cardiologist was completed. After thisevaluation,
hiscardiologist recommended that hebereturned to

full duty.

All fire stations have exercise (strength and/or
aerobic) equipment purchased by the Fire
Department. One hour is set aside daily for
mandatory fitnesstraining, but thetypeof exerciseis
not specified. Wellnessprograms(smoking cessation,
weight control, high blood pressure, diabetes, or
cholesterol) ared so offered by the Installation.

DISCUSSION

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.! Risk

Page5



Y,

9,

[ A

IOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #~2000-42

Lieutenant Suffers a Cardiac Arrest During a Sructural Drill - Kentucky

factorsfor itsdevelopment includeincreasing age,
malegender, family history of coronary artery disease
(CAD), smoking, high blood pressure, high blood
cholesterol, obesity/physica inactivity, and diabetes?
Thevictimhad all of theserisk factors.

The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,
typically decades.®* However, the growth of these
plagues probably occursinanonlinear, often abrupt
fashion.* Heart attacks typically occur with the
sudden development of complete blockage
(occusion) inoneor morecoronary arteriesthat have
not developed acollatera blood supply.®> Thissudden
blockageisprimarily dueto blood clots(thrombos's)
forming on top of atherosclerotic plaques. The
victim’'sautopsy report identified athrombosisinthe
right coronary artery and the scarring of hisheart
dueto hispreviousheart attacks. Thevictim’ssecond
heart attack occurred sometime between July 1997
andMarch 1999 andwasnot clinicaly identified until
March 4, 1999.

Blood clots, or thrombus formation, in coronary
arteriesareinitiated by disruption of atherosclerotic
plaques. Certain characterigticsof theplagues(size,
composition of the cap and core, presence of 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
civilian occupations.® Firefighting activitiesare
strenuousand often requirefirefighterstowork at
near maximal heart rates for long periods. The
increasein heart rate has been shown to begin with
responding to theinitial alarm and persist through
the course of fire suppression activities.®

Epidemiologic studieshavefound that heavy physica
exertionsometimesimmediately precedesandtriggers
the onset of acute heart attacks.*#*® Thevictim had
walked from the hydrant up to thethird floor of the
structure while wearing full bunker gear; thisis
considered “ heavy work” typicaly requiring over 6
METS."18

The Department requires apreplacement medical
examination for all new hiresand annual medical
evauations. Whilethe Fire Department should be
commended for conducting annual medical
evd uations/examinations, it should benoted thet they
differ in two areas with National Fire Protection
Association (NFPA) Standard 1582, Standard on
Medical Requirements for Fire Fighters and
Information for Fire Department Physicians. Firs,
whileNFPA recommendsannua medica eva uations,
they recommend extensvemedica examinationson
aperiodicbassaccordingtotheageof thefirefighter
(lessthan 30: every 3years; 30-39: every 2 years,
over 40years. every year).® Thesecond difference
with NFPA 1582 isthat NFPA 1582 recommends
firefightersover theage of 35 withrisk factorsfor
CAD undergoan EST.?®

The EST can be used to screen individuals for
obstructive CAD . Unfortunately, it has problems
with both fa se negatives(inadequate sengitivity) and
fase pogitives (inadequate specificity), particularly
for asymptomatic individual s (individual swithout
symptoms suggestive of angina), young men, and
women.?*2 Despite these problems, NFPA 1582
continuesto recommend EST for firefighterswithout
risk factorsfor CAD beginning at age40.%° Other
expert groups do not recommend EST for
asymptomatic individual swithout risk factorsfor
CAD_22-24

When these asymptomatic individuals have risk
factorsfor CAD, aswasthe casewith thisvictim
prior to hisheart attack in 1997, recommendations
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vary by organization. As mentioned previously,

NFPA recommendsbiannual EST for firefighters

with CAD risk factorsbeginning at age 35.° The

medical certification for the commercia drivers
license (CDL) issued by the Department of

Transportation (DOT) recommendsEST for drivers

over the age of 45 with more than two CAD risk

factors.?? SincethevictimwasaDriver/Operator
for the Fire Department, thisregul ation would seem
to have relevance, but miliary installations and
municipd firedepartmentsareexempt fromthe DOT
regulations.® Inaddition, the DOT medicd advisory
criteriaarejust that, advisory. TheAmerican College
of Cardiology/American Heart Association (ACC/

AHA) identifiesfour groupsfor EST, although they

note that the “usefulness/efficacy is less well

established by evidence/opinion.”#

*  Group1: Personswithmultiplerisk factors. Five
risk factors for CAD are defined:
hypercholesterolemia(total cholesterol greater
than 240 mg/dL ), hypertension (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: menover the age of 40 and women
over theageof 50 (especidly if sedentary) who
planto start vigorousexercise.

* Group 3: menover 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.

Thevictim had the criteriato meet the conditions of

Group 1 and Group 4.

Findly, itisimportant to notethat theU.S. Preventive
Services Task Force (USPSTF) does not
recommend EST for asymptomaticindividuas, even
those with risk factors for CAD; rather, they

recommend thediagnos sand treetment of modifiable
risk factors (hypertension, high cholesterol, smoking,
and diabetes).?* The USPSTF indicatesthat there
isinsufficient evidence to recommend screening
middle age and older men or womeninthegenera
population; however, “ screeningindividuasincertain
occupations (pilots, truck drivers, etc.) can be
recommended on other grounds, including the
possible benefitsto public safety.”

Theabove discussion focuseson using the EST to
screen or diagnose CAD. Oncethisvictim had his
heart attack in 1997, there were other reasons to
conduct periodic EST. TheACC/AHA considers
the periodic monitoring of selected, high-risk
asymptomatic revascularized patientsfor restenoss,
graft occlusion, or disease progression to be a
category I1b condition [“usefulness/efficacy isless
well established by evidence/opinion”].2 Thisvictim
would be consdered highrisk dueto hismultivessel
CAD, proxima LAD disease, and digbetesmdllitus®
Post-heart attack, the DOT recommends ESTsbe
conducted 1) beforereturning towork, 2) one-year
post-heart attack, and 3) every two yearsuntil age
55, and thenyearly.?

The above discussion suggeststhat, athough not
required by law, an EST would have been valuable
prior to, and after, thisvictim'’sheart attack in 1997.
When thevictimfinally had an EST ontheMarch
11, 1999, theresultswere disconcerting. Whilethe
victimdidreach stagelll of the Bruceprotocol, 10.6
METS, and 85% of histargeted heart rate, heaso
experienced chest pressure and had an inadequate
systolic blood pressureresponse. Furthermore, the
imaging study resultsavailableto NIOSH did not
ruleout somepersstent myocardiad ischemia. These
findingssuggest that hisEST could beinterpreted as
“positiveor indeterminate,” and coupled with his
reduced left ventricular gjection fraction (35%)
diagnosed by echocardiogram, raisesthe question
whether hisheart disease should have precluded his
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full returntoduty. NFPA 1582 considersindividuds
with CAD (higtory of myocardid infarction, coronary
artery bypass surgery, or coronary angioplasty) to
bea* Category B Medical Condition.” A Category
B Medical Condition is defined as “a medical
condition that, based onitsseverity or degree, could
(our emphasis) precludeaperson from performing
asafirefighterinatraining or emergency operationd
environment by presenting asignificant risk tothe
safety and hedlth of theperson or others.” Appendix
A of the Standard contains guidance for when to
precludeafirefighter with CAD fromengagingin
firefightingactivities. Appendix A Satesthat “ Persons
at mildly increased risk for suddenincapacitation are
acceptablefor firefighting. Mildly increasedriskis
defined by the presence of each of thefollowing:

* Normd left ventricular gectionfraction

* Normal exercise tolerance, > 10 metabolic

equivalents(METS)

* Absence of exercise-induced ischemia by
exercisetesting

* Absence of exercise-induced complex
ventricular arhythmias

*  Absenceof hemodynamicaly sgnificant Senoss
of all major coronary arteries ($ 70 percent
lumen diameter narrowing), or successful
myocardid revascularization.”

Based on thisLieutenant’s catheterizationin 1997
and hisEST and echocardiogram in March 1999,
he did not meet the first and fifth criterion, and
possibly thethird criterion. Therefore, he probably
should not havebeen dearedfor full firefighting duties
without further treatment of hisheart disease. In
addition, accordingto DOT regulations, thevictim's
useof insulinto control hisdiabetesmellituswould
precludehisoperatingacommercid motor vehicle®

RECOMMENDATIONS
Thefollowing recommendationsaddresshedlth and
safety issuesidentified during thisinvestigation. This

ligtindudessome preventivemeasuresthat havebeen
recommended by other agenciesto reducetherisk
of on-the-job cardiac arrest among fire fighters.
Theserecommendationshave not been evad uated by
NIOSH, but represent published research or of
consensus votes of Technical Committees of the
National Fire Protection Association or labor/
management groupswithinthefireservice.

Recommendation #1: Incorporate exercise
stress tests into the Fire Department’s medical
evaluation program.

NFPA 1582, Standard on Medical Requirements
for FreFghtersand Informationfor Fire Department
Physcians, and thelnternational Association of Fire
Fighters/International Association of Fire Chiefs
(IAFF/IAFC) wellness/fitness initiative both
recommend a least biannud EST for firefighters. %%
They recommend that thesetestsbegin at age 35for
thosewith CAD risk factors, and at age40for those
without CAD risk factors. The EST could be
conducted by thefirefighter’ spersond physician (at
Fire Department expense) or the Installation
physician. If thefirefighter’spersonal physician
conductsthetest, theresultsmust be communicated
to the Installation physician, who should be
responsiblefor decisonsregarding medica clearance
forfirefighting duties.

Recommendation #2: Preclude those
individuals with medical conditionsthat would
present a significant risk to the safety and
health of themselves or others.

NFPA 1582, Standard on Medical Requirements
for Fire Fighters and Information for Fire
Department Physicians, listsmedical conditions
that should (Category A) or could (Category B)
precludeindividualsfrom performing firefighting
activities.®® We recommend fire departments
adopt these recommendations and share this
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Standard (NFPA 1582) with physicians
responsiblefor these decisions.

Recommendation #3: Clear firefightersfor 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 thelngtdl ation PreventiveMedicine
clinic providethem with acopy of NFPA 1582. In
addition, werecommend the Ingtall ation Preventive
Medicineclinic not automatically accept theopinion
of theemployee sprivate physicianregarding return
to work; depending on the victim’s condition and
injury/illness, and thejob dutiesof thevictim. The
find decisonregarding medica clearancefor return
towork lieswiththe Ingalation physicianwithinput
from many sourcesincluding theemployee' sprivate

physcian.

Recommendation #4: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

NFPA 1500, Standard on Fire Department
Occupationa Safety and Health Program, requires
awellness program that provides health promotion
activities for preventing health problems and
enhancing overall well-being.?” TheInternational
Association of Fire Fighters (IAFF) and the
Internationa Association of FireChiefs(IAFC) joined
in a comprehensive Fire Service Joint Labor
Management WelIness/FitnessInitiativetoimprove

firefighter quality of lifeand maintain physical and
mental capabilities of fire fighters. Ten fire
departmentsacrosstheUnited Statesjoined thiseffort
to pool information about their physical fitness
programs and to create a practical fire service
program. They produced a manual and a video
detailing elements of such aprogram.®® Wellness
programs have been shown to be cost effective,
typically by reducing the number of work-related
injuriesandlost work days % A similar cost savings
has been reported by the Wellness program at the
Phoenix Fire Department, where a 12-year
commitment hasresultedinasignificant reductionin
their disability pension cogts.®

Recommendation #5: Integrate all emergency
services dispatching into one communication
center.

In January 1968, aproposa wasmadetoimplement
throughout the country asingle national emergency
number (911) or Public Safety Answering Point
(PSAP) that the public could useto reach thepolice,
firedepartment, and other emergency agencies® To
maximize public safety, emergency responder sifety,
and efficiency, a communication center should
provide: (1) communicationsbetweenthepublicand
the communication center, (2) communications
between the communi cation centers, theemergency
response agency (ERA), and the emergency
responsefacility (ERF), and (3) communications
within the ERA and between different ERA.*
Radios, telephones, and other € ectronic equipment,
operating procedures, and personnel training should
enable messages to be conveyed as quickly and
reliably asastuationrequires. Messagesshould be
sent and received correctly without delay. Alarms
shdl beretransmitted to emergency responsefacilities
from the location at which alarms are received.
Alarms from the communication center shall be
automatically received at emergency response
facilities.® Emergency unitsshould be dispatched
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within 60 seconds after the compl eted receipt of an
emergency darm.* Timedelay and the number of
messagesto behandled aredirectly related to proper
sarvice.

After acall for help hasbeenreceived at aPSAPR,
therearefour methods by whichit can be handled:
direct dispatch, alternaterouting, selectiverouting,
and transfer. Transfer is currently in use at this
Installation. A telephone request for emergency
medical serviceisrecelved at the 911 Center, who
then transferstherequest by direct link telephoneto
the hospital operators, who then dispatch the
ambulance. While this method only takes an
additional few secondsto dispatch an ambulance,
and probably did not contributeto thevictim'’sdesath,
itincorporatesan additiona dispatch function. The
mogt efficient method of dispatchisdirect dispatch,
wherethedigpatch personnd at the centra answering
point performal call answering and dispatching of
the appropriate emergency serviceunit.> Because
of the complexity of the job, dispatchers need
extensvetraining, and non-emergency callsshould
be transferred to non-emergency telephone
operators.®>3

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

Thestaffing issueisnot related, in any way, to the
death of thisfirefighter. Rather, it addressesasafety
issueidentified during thisinvestigation.

TheFire Department iscurrently comprised of one
Fire Chief, oneActing Deputy Chief, two Assistant
Chiefs, three Inspectors, ten Captains, 18 Driver/
Operators (Lieutenants), and 22 Fire Fighters, and
operatesfromatotd of four firestations. Daily shifts
arecomprised of oneFire Chief, oneActing Deputy
Chief, oneAssistant Chief, one or two Inspectors,
five Captains, nine Driver/Operators, and 11 Fire

Fighters. Typically, an Engineisstaffed with four
personnel, an ARFF apparatusis staffed with three
personnd, and the Ladder Truck isstaffed withone
person. However, dueto sick leave and vacations,
apparatus staffing often fallsto three personnel or
less. NFPA 1500 recommends aminimum of four
fire fighters be present where only one team
(company) isoperating inthe hazardous areaat a
working structural fire; twoindividualsworking asa
teaminthe hazard areaand two individua spresent
outsidethishazard areafor assistance or rescue.?’
Thiscould beaccomplished by any of thefollowing:
1) increasing thenumber of firefightersassignedtoa
company, 2) hiringfirefightersto act as“floaters’ to
fill in positionsvacated by employeeswho aresick
or who areon vacation, 3) staggering vacation days
inconjunctionwith hiring floating firefighters. The
basisfor this standard isimprovement of worker
safety while fighting interior structural fires.
Department of DefenseInstruction (DODI) 6055.6
requiresthat “emergency responsestoimmediately
dangeroustolifeor hedth (IDLH) atmospheresshndl
meet the requirements of OSHA’s Respiratory
Protection Program including the two in/two out
provisonsfor interior sructureand aircraft fires.” 3%
However, DODI 6055.6 d S0 setsminimum gpparatus
staffing at four personnel per aerial ladder and
structural apparatus, but only three per Aircraft
Rescue and Fire Fighting (ARFF) apparatus.
Therefore, ARFF apparatus staffing does not meet
therequirementsof either DODI 6055.6 nor OSHA.
Also DODI 6055.6 authorizes staffing of afull-time
Deputy Chief (based on the number of fire
companies) and Sx ingpectors (based on the area of
space requiring fire risk surveys). Currently, an
Assistant Chief is performing the duties and
responsibilities of the Deputy Chief and three
Inspectors are performing the duties of the six
authorized. Itisrecommended that at |east the
following personnel be hired to meet the staffing
standards for management, fire prevention, and
apparatus (Station 1, 3, and 4): a Deputy Chief,
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three Inspectors, one Captain, and four Fire
Fighters.

Currently, Station 2 housesan Engineand an ARFF
apparatus, with only one apparatus being staffed.
Whenthe Engineisout on cal, theHeliport must be
closed or an ARFF apparatus is moved-up from
Station 3 or Station 4 (which will leave Station 4
empty). Additiona staffing for Station 2 should d so
be considered (DODI 6055.6, para. E2.5.14 and
E2.5.15).%
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