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Abst r act

In 1999 the Boston Fire Departnent suffered the | oss of
12 active nmenbers, nine due to heart disease, two due to
cancer, and one from di sease of the pancreas. New
| eadership within | abor and the adm nistration of the Boston
Fire Departnment (BFD) felt it was time to anal yze issues of
firefighter health and safety. The problemwas that the BFD
did not have a wellness programfor its nmenbers, and the
est abl i shnment of such a programmay in fact inprove the
health of its nenbership and | ower the occurrences of death
and illness.

Descriptive research nmet hodol ogy was used to answer the

foll owi ng questi ons:

1. How does i nproving physical fitness, proper
nutritional behavior, and stress nmanagenent reduce
heart disease and inprove general health?

2. What i nmedi ate changes can be nade within the
Boston Fire Departnent to reduce heart di sease and
i nprove the general health of its nenbers?

3. What standards presently exist within the fire
service concerning the topic of wellness?

4. W1l the nmenbership of the Boston Fire Departnent
be receptive to a wellness progranf

The procedures used to conplete this research included

aliterature review of fire service periodicals, texts on
health and fitness, and a pilot programthat enployed 62

volunteers to take part in a well/fitness program



The results of this research inply that major changes
in training and education are needed to address this
problem Future |l egal standards may al so change the way the
BFD addresses this problem

Recommendati ons were nmade that will hopefully guide the
BFD t hrough the begi nning stages of addressing this issue.
They include the creation of an ergonom cs conmmttee,
offering a nonetary all owance for enployees that join a
health club, offering free physical exans for nmenbers over
40 years of age, and performng a study on well ness prograns

now i n existence in other large city fire agencies.
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| nt roducti on

According to the Boston Fire Departnent 1998 Annual
Report, (1999) the Boston Fire Departnent enploys 1,612
active menbers, nost of which are assigned to field
operations. During the year 1999 the BFD experienced the
deaths of 12 active nenbers, nine due to heart disease, two
due to cancer, and one from di sease of the pancreas. The
BFD presently has 50 nenbers being treated for heart disease
and cancer, 50 nenbers being treated for nuscul oskel et al
injuries, 10 nenbers with breathing difficulties, and 10
menbers wi th wounds or burns (personal comunications with
Dr. Mchael Hanrock BFD Medical Director, February 1, 2000).

Nationally, over 50% of |ine-of-duty deaths are caused
by heart failure; it is well known that certain changes in
behavi or can reduce the nunber of these deaths. These
changes include physical fitness, nutrition, and stress
managenent (Pearson, Hayford, and Royer, 1995). The
i npl enentation of a wellness program has been recommended by
various organi zations concerned with firefighter health
i ssues (Il AFF, 1997).

Unli ke other professions, firefighting requires a
person to work at near maxi mal heart rates for |ong periods
of time. New protective gear, which encapsul ates a
firefighter causing restrictions in novenent, has only added
to this problem The heated environnent that firefighters
encounter on the fireground further exacerbates this problem

(Pearson, Hayford, & Royer, 1995).



The nedi cal profession now focuses on di sease
prevention rather than di sease managenent. The fire service
profession is now i ncorporating this same phil osophy
regarding the protection of its own nenbers. The probl em
was that no formal plan existed within the BFD that
addressed the issues of heart disease as it relates to
firefighters. These needs are education, nedical
eval uations, physical fitness prograns, nutritional
prograns, and stress managenent prograns. This was seen as
a probl em because of the deaths of nine active duty nenbers
to heart disease in 1999.

The purpose of this applied research project was to

address the foll ow ng questions:

e How does inproving physical fitness, nutrition, and
stress managenent reduce heart disease, and ot her

ai l ments experienced by firefighters?

e \What i mmedi ate changes can be nade by the BFD to

reduce heart di sease anongst its nmenbers?

e \Wat standards presently exist concerning this
topi c? and
e WII the nenbership of the BFD be receptive to a
wel | ness progranf
This project used descriptive research net hodol ogy and
enpl oyed the follow ng procedures. A literature review was
conducted of past witings and research by educators,
nmedi cal professionals, and persons presently involved in the

i npl ementation of firefighter well ness prograns. Literary



sources were obtained fromthe National Fire Acadeny’ s (NFA)
Learni ng Resource Center (LRC), the University of
Massachusetts’ Healy Library; the National Fire Prevention
Associ ation (NFPA) in Quincy, Massachusetts; personal

interviews, and witten questionnaires.

Background & Significance
Backgr ound

In June of 1999, Fire Captain Jack MKenna assuned the
position of President for Boston Firefighters Local 718, of
the International Association of Firefighters. One of
Presi dent McKenna's immedi ate concerns was the high anmount
of deaths due to heart disease that occurred within his
| ocal nmenbership within the year 1999. President MKenna
established a conmttee to assess the problem and asked the
departnent adm nistration for possible future assistance in
this endeavor. Departnental assistance was prom sed by
Conmi ssioner Martin E. Pierce Jr. and the well ness
commttee's first neeting was held in Septenber of 1999.

At this neeting it was decided that a pilot program
enlisting 25 volunteers was needed to test well ness
education prograns. These 25 nenbers would be offered a
nmedi cal screening, a physical fitness program nutritional
education, and stress managenent information. The
Departnment agreed to provide funding for this pilot program

A Menorandum of Understanding (MOU) was attained with
t he Dedham Health and Athletic C ub of Dedham Massachusetts



to provide physical fitness and nutritional education. A
MU was al so undertaken with the Boston Veterans
Adm ni stration Hospital and St. Elizabeth’s Hospital of
Boston to provide nedi cal exans and stress managenent
i nformation.

Si xty-four applicants expressed a desire to enter the
pilot program The commttee decided that it would be a
m ssed opportunity to deny acceptance to any of the
applicants. Al 64 applicants were accepted and the program

officially began on Decenber 1, 1999.



Signi ficance

This applied research project was inportant to the
National Fire Acadeny’s (NFA) “Strategi c Managenent of
Change” course because it changes a basic phil osophy of
firefighter safety. The old philosophy directed fire
departnments to manage wel | ness issues after nmenbers were
sick or injured. The new phil osophy encourages fire
departnents to prevent sickness and injury anongst its
menber shi p.

This applied research project is an analysis of an
exi sting problemfacing the BFD and an assessnment of what
health and safety issues need to be changed in order to
i nprove the health and safety of the BFD nenbership.

In FEMA's (1996) student manual Strategi c Managenent of
Change, an analysis involves the follow ng steps:

e ldentifying organi zational conditions and conparing

themto the existing m ssion, standards, val ues, and

nor ns,
e ldentifying potential destabilizing forces,
e Assessing the inpact of current conditions, and

e Determ ning organi zati onal change requirenents.
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Literature Revi ew
Research started with gathering health and safety
information regarding the national firefighting population.
In his book, Safety and Survival on the Fireground, Vincent
Dunn (1992) produced the follow ng information regardi ng

firefighter deaths and injuries:

e Each year in the United States over 100 firefighters
die in the line of duty, and another 100,000 are
i njured.

e On average there is one firefighter death every
three days, and 8,000 firefighter injuries every 30
days (Dunn, 1992).

Dunn (1992) goes on to state that the causes of

firefighter deaths ranking fromnost frequent to | east

frequent are:
e Stress (physical and enotional),
e Responding to, and returning from al arns,
e Falls, or falling objects,
e Heat and toxins rel eased from conbustion, and

e Structure collapse (p.1).

In the Federal Energency Managenent’s Association’s
[ FEMA (1996)] Fire and Energency Medical Service Ergonom cs,
it states that injuries to firefighters would nost often
consi st of strains and sprains (40%, followed by wounds

(20%, and (20% from burns and snoke.
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Dunn (1992) offers that the high nunbers of deaths and
injuries can be attributed to the fact that firefighting is
a dangerous occupation, but it differs from other dangerous
occupations. Before other dangerous occupations such as
m ners, ironworkers, and heavy equi pnent operators begin
their tasks, there are extensive preparations. Lighting is
provi ded, as well as structural supports, and a proper
breat hi ng at nosphere is ensured before workers are all owed
to enter their work area. Firefighters work in an
at nosphere of fire, snoke, and hazardous materials that by
its very nature negates the benefits of lighting, attacks
the stability of structural supports, and poisons the
breat hi ng at nosphere as well as increase tenperatures to

hundreds of degrees above nornal.

Er gonom cs

Ergonom cs is the science of safety principles in the
wor kpl ace. It is best utilized when workers at all |evels
of an organi zation are enpowered to identify health problens
in their profession, and participate in rectifying these
pr obl ens.

Er gonom cs began during World War |1 when inprovenents
in the effectiveness and efficiency of equipnment used in
battl e needed extensive study for optimal results. Until
recently ergonomcs was used solely within mlitary

operations, now Anmerican industry al so enpl oys ergononm cs to
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redesign jobs, and to create safer environnents for their
wor kers (FEMA, 1996).

The fire service can benefit from an ergononics
program by making it a conponent of a conplete well/fitness
program Ergonom c principles can help identify
“... poorly designed equi pnent and unsafe job practices so
that i nprovenents can be made, and injury and loss tine
| essened” (FEMA, 1996, p. 1-4).

FEMA (1996) reconmmends anal yzing the foll ow ng

ergonom c activities:
e Lifting and carrying fire hose, |adders, and people,

e Performng firefighting tasks in physically awkward
positions, (Fire and accident scenes are very
haphazard and this | eads to enpl oyi ng unconventi onal
body pl acenment to conplete certain tasks. This is
especially true during extrication and rescue

operations.)

e Engineering fire service vehicles for proper step

hei ght and equi pnent placenent, and

e Evaluating firefighter protective clothing and

equi prent that al so reduces nobility and increases
heat stress.

The enpl oynent of ergonomics into the fire service is a
proactive approach to the wellness of fire service nenbers.
An ergonom c conmittee within fire departnments can provide
for early recognition and prevention of health problens.

The ergonom c comm ttee shoul d supervise injury and death
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statistics within the departnent, as well as provide
education, evaluate equi pnent, interface with all ranks,
conduct job analysis, and help provide technical solutions
to problens. Record keeping of activities is inmportant to
substantiate job redesign and program and equi prent
expenditures. FEMA al so suggests that nenbers serving on
the ergonomics conmttee should rotate to denonstrate

i ncl usi veness, but shoul d al ways involve the departnent’s
physician, and a top adm nistrative officer. The commttee
shoul d be well publicized and provide regular reports of its
activities (FEMA, 1996).

Heart D sease

“We teach our firefighters about the dangers
encountered during firefighting operations, but we teach
t hem not hi ng about the nunmber one cause of firefighter
deat hs, which is heart disease” (personal comunications
wi th Deputy Chief John Hasson, Emergency Managenent Director
Cty of Boston, February 25, 2000).

The American Heart Association [AHA (1996)] teaches
that the heart is actually one part of the circul atory
system which al so includes the lungs, and bl ood vessels of
the body. The bl ood vessels deliver fresh oxygenated bl ood
t hroughout the body and return the waste products in the
formof a gas back to the lungs for reoxygenation. The
heart itself is divided in to two sections. Each section,
sonetines referred to as the right heart and the left heart,

contains two chanbers consisting of atria and a ventricle.
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The right side of the heart takes in the oxygen-depl eted
bl ood and delivers it to the lungs. Once this blood is
reoxygenated in the lungs it is returned to the left side of
the heart for distribution throughout the body. 1In order to
do this efficiently the heart relies on val ves between the
atria and the ventricles on each side of the heart. These
val ves prevent a back-flow of bl ood which would render the
punping ability of the heart to be inefficient. Once the
bl ood | eaves the left side of the heart its first job is to
feed itself. The heart feeds itself through the coronary
arteries. The coronary arteries surround the heart and
reach into the heart to supply it with oxygenated bl ood.
Most heart disease is due to atherosclerosis, the
buil d-up of plaque, or cholesterol and fat, within the
coronary arteries. \Wen this happens there may be pain
during exertion as the arteries begin to clog and restrict
t he oxygen supply to the heart. Conplete bl ockage w ||
cause a heart attack, and this will damage the section of
the heart being fed by the bl ocked artery (Pearson et al,
1995).
Physi cal Fitness
A physical fitness reginme is needed for a healthy
heart. There are three main categories of physical fitness.
They are aerobic, anaerobic, and flexibility. Research on
t hese categories was done to describe the necessity of

mai nt ai ni ng proper fitness in each category.
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Aerobi c exercise deals with increasing one’ s endurance,
and can be neasured by a person’s aerobic capacity. Aerobic
capacity is the body’'s ability to expel carbon dioxide for
air within the lungs, oxygenate the blood, and then punp
oxygenat ed bl ood fromthe heart through the vascul ar system
to the cells within the nmuscles. This process continues
until the cells within the nuscles of the body absorb the
oxygen, conbine it with blood sugar and fat creating fuel
(energy) to power the body. Miscle usage creates waste
within the nuscles in the formof carbon dioxide and |actic
acid; this waste is renoved by the absorption of oxygen by
t he muscl e tissue.

A | ow aerobic capacity is caused by the inability of
the cells within the nuscles to process oxygen. The
creation of energy is proportional to the | evel of physical
activity. Increasing aerobic training strengthens the |ungs
and heart, and transfers oxygen faster increasing the
ability of the nuscle cells to produce aerobic energy and
i nprove endurance (Davis, 1993)

During firefighting activities heart rates increase
rapidly and can remain at 100% maxi num beats per m nute
until a vital task is completed (Glmn & Davis, 1993). A
hi gh aerobic capacity allows one to sustain a high |evel of
physi cal performance for |onger periods of tinme wthout
becom ng tired, and allows one to recover quicker by
renovi ng waste fromthe nuscle tissue. To attain a high

aerobic capacity firefighters nmust exercise the
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cardi ovascul ar system of the body. Exercising the |arge
nmuscl e groups of the body for twenty mnutes or nore at

| east three tines per week will inprove aerobic capacity
wi thin four weeks. Conmon aerobic exercises include
wal ki ng, running, sw mm ng, and bi king (O Connor, 1996b).

The next conponent of physical fitness is the issue of
anaerobic fitness. Anaerobic energy is stored energy that
is used by the body for short bursts of high energy.

Anaer obi ¢ energy can be conpared to fuel within a battery;
this energy is quickly exhausted and nust be replaced or
recharged. Weight training increases anaerobic capacity.
Lactic acid is also a waste product of anaerobic energy, and
is renoved in the sane fashion as the waste produced from
aerobic energy (Davis, 1993). This fact shows the

rel ati onshi p between aerobic conditioning and anaerobic
condi ti oni ng.

Anaer obi ¢ conditioning can be inproved by engaging in
exerci ses involving weights or utilizing techniques that
force the body to overcone resistance such as pull-ups and
push-ups. Forearns/ hands, arns, chest, shoul ders, | ower
back, and | egs are inportant nuscle groups for firefighting
and shoul d be exercised three tines per week. Anaerobic
training for females wll require nore work because of
differences in stature, nuscle mass, and hornonal bal ance
and this fact should be addressed early, during the planning

stage of a fitness program (O Connor, 1995).
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A third conponent of physical fitness is the issue of
flexibility. “Flexibility is the range of novenent around a
joint or a series of joints within the body” (O Connor,
1996a, P.23). It concerns the pliability of nuscles,
tendons, and liganents, and the ability of these tissues to
conduct a full range of notion. Flexibility is especially
inmportant for performng tasks related to firefighting.
These tasks include lifting heavy objects (including
peopl e), reaching, clinbing, and stressing joints beyond a
normal range of notion (O Connor, 1996a).

“Everyone’s flexibility is reduced as they age. Males
are about 20% | ess flexible than wonen at every age”

(O Connor, 1996a, p. 23).

Total body flexibility can only be neasured by testing
each joint individually, but some general tests can be
performed to rate overall flexibility. These tests involve
a sinple toe-touch fromthe standing and sitting position.
A twenty mnute stretching session is recomended per week,
stretches should be static not erratic. Stretching
exerci ses shoul d extend connective tissue and the position
held for 20 to 40 second intervals.

It is not uncommon for fitness prograns to be
i npl emented w t hout any provisions for inproving
flexibility. Flexibility directly influences the incidence
of nuscul oskel etal injuries in the firefighting profession,
and nust be a priority in a fitness program (O Connor,

1996a) .
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Nutrition

Addressing the issue of physical fitness can only be
done with a proper nutritional program Firefighters
perform strenuous duties in an environnment that also
i nvol ves an increase in heat inposed upon the body; this
added heat is caused by fire and the encapsul ati on one
experi ences while wearing bunker gear. This added heat
causes the heart to work harder which causes deterioration
in performance |l evel due to fatigue. Fuel in the form of
nutrients is needed to re-energi ze the body (Smth, 1995).

Nugent (1993) states that there are four steps that
must be taken when devising a nutritional plan. These steps
i ncl ude education, appetite nodification, exercise, and
proper mnd set.

Education is the first step and the one that wll be
di scussed in this research project. Educating your
enpl oyees on the science of nutrition is the key to changi ng
behavi or. Foods or nutrients can be broken down into six
categories: carbohydrates, fats, proteins, vitamns,

m neral, and water. The foods we consune contain calories.
The calories represent potential energy that our bodies use
to produce heat and work.

Car bohydrates and proteins contain four calories per
gram while fats contain nine calories per gram Vitam ns,
m nerals, and water contain zero cal ories but are necessary
conponents of proper nutrition and thus proper body

functi on.
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Car bohydrates are of two types, sinple and conpl ex.
Si npl e car bohydrates include di saccharides (table sugar) and
nonosacchari des (glucose and fructose). Inside the body the
di saccharides yield the nonosacchari des (Nugent, 1993).
Si npl e car bohydrates such as sweets or desserts are usually
high in calories but have little nutritional val ue.
Al t hough these carbohydrates contain no nore cal ories than
conpl ex carbohydrates, a problemexists with the
over consunpti on of these products (Smth, 1995).

Nugent (1993) explains that conpl ex carbohydrates are a
nore efficient fuel source. Conplex carbohydrates are
rel eased into the blood streamat a slower rate and do not
drastically raise the body s bl ood sugar |evel. Conplex
car bohydrat es produce gl ycogen, which is needed by the
nmuscl es during exertion. The ability of the body to store
glycogen is directly related to the sedentary |evel of an
i ndividual. An active person will store nore glycogen than
an inactive person and will be able to perform strenuous
duties longer and nore efficiently. Conplex carbohydrates
are found in fruits, vegetables, beans, and grains. These
foods also contain high |levels of fiber, which acts as a
cl eansi ng agent during the digestive process and can reduce
the risk of colon cancer, as well as cardiovascul ar di sease,
and adul t di abetes.

Nugent (1993) further states that fats are a necessary
fuel for efficient body functioning. Proper fat intake

produces essential fatty acids and al so delivers vitam ns A,
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D, E, and K through the walls of digestive tract. Fats also
provi de needed energy and increase the flavor of food. The
negative effects of fats involve the fact that they contain
nine calories per gram

Fats are identified by its ability to bond with
hydrogen. Saturated fats do not bond w th hydrogen, and
include animal fats, butter, and whole mlk. The fact that
these fats do not bond with hydrogen nol ecul es all ows these
products to solidify with in the body causing heart damage,
chol esterol problens, and sone cancers. Unsaturated fats
can bond wi th hydrogen and include nonounsaturated fats and
pol yunsaturated fats. Polyunsaturated fats such as peanut
oil, olive oil, and sunflower oil bond with hydrogen even
nore readily than nonounsaturated fats. Replacing saturated
fats with unsaturated fats has been shown to reduce
chol esterol |evels in sone individuals, decreasing the
occurrence of cardiovascul ar di sease.

Proteins are our nost versatile nutrient. Proteins
cont ai ns carbon, hydrogen, oxygen, and nitrogen. The body
t akes these four elenents and conbines themin different
formati ons to produce amno acids. Protein is obtained from
ani mal and vegetabl e sources, animal sources being nore
efficient. Vegetable sources do not contain all of the
am no aci ds needed by the body, so they nust be eaten in the
proper conbination to provide the body with a sufficient
supply of am no acids. Protein is needed for formation of

body tissue, antibodies, hornones, maintaining water
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bal ance, acid bal ance, blood clotting, and the distribution
of oxygen and nutrients to the cells. Any excess of
nitrogen is elimnated through the urine while the rest of
any unused protein is stored as fat (Nugent, 1993).

Vitam ns are organi c substances used by the body to
prevent disease and to regul ate body processes such as
di gestion, muscle contraction, body growth, and energy
rel ease. Some vitam ns need the presence of fats for proper
di stribution while others like B, and C vitam ns need wat er
for proper performance. The body requires only about an
ei ghth of a teaspoon of vitam ns per day to satisfy its
needs (Nugent, 1993).

M nerals are inorganic products and are used by the
body for the regul ation of nerve inpul se conduction, acid
bal ance within the bl ood, water supply, and heart rhythm
(Nugent, 1993).

Nugent enphasized that water is the nost vital
nutrient, but usually the nost neglected. Mst of the other
nutrients need water in some formto acconplish its m ssion.
Wat er conposes 55 to 65% of the human fermal e body and 65 to
75% of the human nmal e body. Water carries nutrients and
oxygen throughout the cells while renoving waste in the
process. |If the body retains salt the water within the
cells is drawn out leaving the cells unable to performits
intended tasks. Firefighters therefore cannot wait for
normal signals indicating thirst. It is inportant to

provi de constant hydration at all tinmes. A proper hydration



23

schedul e t hroughout the day also allows the water to

| ubricate joints and strengthen the body’s soft tissues. On
the fireground water provides the body with a natural air
condi tioning system by providing sweat which prevents the
bui l dup of internal heat. Eight eight-ounce glasses a day
is necessary for mniml performance and shoul d be increased

during operations (1993).
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Stress

According to the FEMA manual, Stress Managenent: Mde
Program for Mintaining Firefighter Well-Being, FEMA (1991)
states that,

Stress is recogni zed as one of the nobst serious

occupati onal hazards affecting firefighter’s health

wel | -being and career. On the other hand, we know t hat

stress is not sonmething to be avoi ded absolutely, as it

is essential for vitality and optimal functioning

(P.1).

Stress is a serious occupational hazard for firefighters.
Stress can have negative affects on health, performance,
deci si on-maki ng, norale, and famly. The inability to dea
with stress may lead to drug and al cohol abuse, as well as
i ncrease snoking habits (FEMA, 1991).

Dealing with stress can be | earned, and exercises in
stress reduction both cognitive and physical can be | earned.
“Wth a proper stress managenent programin place an
organi zation can help their menbers turn stress into a
catal yst for productivity and personal growh” (FEMA, 1991
p. 3).

FEMA (1991) states that all people are exposed to
stress; stress is often defined as the “wear and tear”
caused by living in today's fast paced society. The effects
of this phenonenon are seen by the popularity of new
prescription drugs and al so over the counter drugs that are

sold by the mllions every day in today’'s world.
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Firefighters deal with many of the stresses that
i nfluence others everyday, but they al so have sone very
uni que stressors. They include responding to |ife-
threatening situations, fires, hazardous materials, building
col | apses, and incidents involving death. Oher stressors
i ncl ude departnental organization problens, training issues,
| eadershi p, and scheduling policies (FEVMA, 1991).

Stress can al so negatively effect a person’s heart and
cardi ovascul ar system causing heart disease a conmon Kkiller
inthe fire service. Stress costs the Anerican public about
twenty mllion dollars annually. Stress decreases a
person’s notivation, increases absenteei sm decreases
productivity and performance, and danages a person’s
enotional coping skills (FEMA, 1991).

Stress is however a necessary conponent of life.

Stress is the nechanismthat allows our bodies to adapt to
rapi d change, identify danger, and make qui ck deci sions.

Stressors are the stinulus that triggers the stress
response. Physical stressors for firefighters include
t enper at ure change, sudden noi se, deadly gasses,
carci nogeni c agents, explosions, radiation, building
col | apses and vehicle accidents. *“These sudden stressors
are called [rapid onset stressors] and nore often than not
begin with the fire alarmat the firehouse” (FEMA, 1991,

p. 8).
Cognitive stressors include crowding, social stressors,

personal stressors, and life changes. Cognitive stressors
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deal with issues involving personal interactions, marriage,
retirement, work, and death

Interpreting an event as stressful is known as
cognitive appraisal. Feeling an enotion created by our
cognitive appraisal is called enotional arousal and this can
al so be acconpani ed by physical arousal. Enotional arousal
can bring on feelings of sadness or joy depending on the
stressor, but physical arousal reacts the sanme way
regardl ess of good stress or bad stress, this is why issues
such as vacations, holidays, and certain cel ebrations can be
related to stress-rel ated di seases.

Enoti onal arousal can cause different feelings within
di fferent peopl e depending on the situation. Physical
arousal is identical for everyone and will present itself as
i ncreased heart rate, increased bl ood pressure, and
i ncreased respirations anong others. This physical arousal
is caused by interactions between our nervous system and our
endocrine (hornonal) system produci ng a neuroendocri ne
response. During this response our thoughts are transduced
i nto nechanical and chem cal activity within our nuscles and
gl ands. This response produces physical effects that
present itself as a pounding heart, sweaty hands, rapid
breat hi ng, upset stonmach, nausea, nuscle pain, and
headaches.

At this time the hornone thyroxin may be rel eased from
the thyroid. The presence of thyroxin may not be noticed

for ten days or nore but will present itself by the synptons
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whi ch include; worry, anxiety, paranoia, insomia, decreased
heart strength, and increased possibility of cardiac
failure.

Untreated stress can ultimately cause psychosomatic
di seases. These are real diseases that include actua
ti ssue damage. They include m grai ne headaches,
hypertensi on, nuscle tension, and peptic ulcers. The body
will also be nore vul nerable to infectious di seases,

di abetes, and cancer (FEMA, 1991).

When t he neuroendocrine systemactivates it al so
rel eases catechol am nes or stress hornones, of which
adrenaline is a conponent. Adrenaline can cause heart
ti ssue damage as well as damage to the lining of the
arteries, which miy lead to a heart attack (FEMA, 1991).

During the period between 1981 and 1990, 560
firefighters died as a result of heart attacks. O this
nunber 233 deaths were attributed to fireground stress and
overexertion (Fahy, 1993).

Wel | /fitness prograns can address the issues of stress
by providing stress managenent education. Stress nmanagenent
uses theraputic, educational, and comon sense techniques to
reduce the inpact that stress has on our mnds and bodi es.
These techni ques include deconpression, biofeedback
training, and relaxation. Relaxation training can consi st
of transcendental neditation, yoga, progressive nuscle
relation, and sel f-pacing. Aerobic exercise is a good

reliever of negative stress. Exercise decreases the rel ease



28

of adrenaline during stressful periods and this causes |ess
strain on the cardiovascul ar system (FEMA, 1991).
Age

The average age of the nenbers enployed by the Boston
Fire Departnment (BFD) is 47 (Dr. M chael Hanrock, personal
communi cati ons, February 10, 2000). Most firefighters die
of heart attacks between the ages of 46 and 51 (Dunn, 1992).
Wth this in mnd, what physical changes occur in the human
body after age 40? People over age 40 can expect sone
physi cal decline especially if they |lead a sedentary
lifestyle. Humans | ose al nost 6.6 pounds of |ean-body nass
each decade after reaching adulthood. This rate of decline
i ncreases after age 45. Qur ability to use oxygen decli nes,
gl ucose tol erance decreases, body fat increases, and bl ood
pressures usually rise. Al of these processes can be
sl owed, stopped, and reversed by regul ar physical activity
(WebMD, 2000a). Part of the problemlies not only in age,
but also in gender. Wile wonen usually establish [ifetine
rel ati onships with health care professionals, nen do not.
Men tend to seek nedical attention for disease managenent or
nmedi cal energencies rather than prevention (WbNMD, 1999b).
Legal |ssues

Any new program even one to reduce heart disease wll
conme under legal scrutiny. |If fire departnents are to
establish a well/fitness programrequiring the denonstration
of certain physical strength tests, they will surely cone

under the scrutiny of existing law. The Anerican
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Disabilities Act of 1990 nandates that all testing maintain
a relationship between job criteria and the enpl oyee’s
ability to performthe tasks. Departnments nuch show t hat
physical fitness tests and nedi cal eval uations are job-
related and thus job-valid. Only traits specific to the
position can be neasured (Snyder, 1991).

Title VII of the Gvil R ghts Act of 1964 descri bes
human rights issues in terns of “protected groups”. Any
test can be challenged if it has a negative effect on a
protected group. Goups protected by Title VII include
race, color, religion, sex, and national origin. Title VII
restrictions nust be kept in mnd when designing tined
physi cal events and teachable tasks. (G om, Wilter, Neves,
Hal pi n, Landry, & Ducey, 1999).

The National Fire Protection Association (NFPA)
devel oped standards regardi ng health and physical fitness of
firefighters. NFPA standard 1500: Fire Depart nment
Occupational Safety and Heal th Program specifies physical,
medi cal and organi zational requirenments to protect the
heal th and wel | -being of firefighters (NFPA, 1992). NFPA
standard 1582: Medical Requirenments for Firefighters,
speci fies m ni mrum nmedi cal eval uation requirenents for
new hires and current firefighters (NFPA, 1997).

Probl ens wi th NFPA standards 1500 and 1582 stem from
the fact that they were devised w thout input from organized
[ abor. I n 1997 nenbers of the International Association of

Firefighters (I AFF) and The International Association of
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Fire Chiefs (IAFC) joined together to create The Fire
Service Joint Labor Managenment Wellness-Fitness Initiative.
Using ten major netropolitan departnments within the United
States and Canada they created a “.wellness/fitness system
with a holistic positive, rehabilitating, and educati onal
focus. They are commtted to noving beyond negative
ti mebased performance testing to achi eve progressive
wel | ness” (I AFF, 1997, p.iii). This programrecognizes the
fact that well/fitness issues can only be acconplished by a
| abor/ managenent partnership. The cornerstone of the
programis the fact that it is non-punitive. The initiative
states that a successful wellness program nust be
i ndi vi dual i zed and not neasured agai nst nornms or standards.
However, the initiative does state that intervention is
required when life threatening conditions do exist (IAFF,
1997). Enployers will only have access to nedical records
regarding “fitness for duty, necessary work restrictions,
and appropriate accommodati ons (I AFF, 1997, p.2).
Confidentiality is maintained by maintaining all nedical
files separate from personnel records (|AFF, 1997).
Personal Interviews

Personal comuni cation was undertaken wi th nmenbers of
the New York Fire Departnent (NYFD). Lieutenant Kevin
Mal | ey, Fitness Program Director (NYFD), David Prezant, MD,
Deputy Chief Medical O ficer (NYFD), and Dr. Kerry Kelly,
MD, Chief Medical Oficer (NYFD), agreed to neet with the

BFD Wl | /Fitness Comm ttee consisting of Cochairnmen Ri chard
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Paris Executive Board Local 718 (BFD), and Dr. M chael

Hanr ock, Medical Director (BFD), District Chief Gerard T.
Fontana, Comm ttee Menber (BFD), and Firefighter Sean Kelly,
Comm ttee Menber (BFD). This neeting took place on February
10, 2000 at NYFD Headquarters.

Li eutenant Kevin Malley and his staff explained in
detail the conponents of the IAFF/IAFC initiative regarding
physical fitness and nutrition. Sone issues discussed by
Li eutenant Malley included the necessity of designating tine
while on duty to physical fitness, the possibility of nerit
awar ds, and enpl oyi ng achi evabl e standards. Malley did
admt that resistance was high during the begi nning stages
of the program but he is now sensing sone inprovenent
(personal comruni cation, Feb. 10, 2000).

Dr. Kelly stated that the key to a well ness program
succeeding is keeping it “non-punitive”, and applying
standards that are not too difficult. Inappropriate
standards will cause m strust and defiance. There is also a
need for firefighters to be informed on issues of weight
gain and nutrition as she has stated that it is not uncommon
to see a firefighter gain 15 pounds within the first five
years of enploynent. Dr. Kelly felt confident that the
wel | ness program has, and will continue to save the lives of
NYFD firefighters (personal communication, Feb. 10, 2000).

Dr. David Prezant was enphatic on two key issues: that
enpl oyees should have total faith in the confidentiality of

the program and that the program be supported fromtop
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personnel of the adm nistration and |abor. Another issue
raised by Dr. Prezant was to cel ebrate the successes of the
program as too nuch energy is focused on the negative
aspects regardi ng established standards. Lives will be
saved and that’'s a positive result of a wellness program
Dr. Prezant also felt that all conponents of the program
shoul d be done in-house and not contracted out for bid. He
felt that consistency in record keeping and the ability to
measure i nprovenents fromyear to year is best acconplished
by a program devel oped fromw thin (personal comrunication
Feb. 10, 2000).
Educati on

The wel | ness-fitness initiative created by the | AFF and
the | AFC agreed that it should focus on education (I AFF,
1997). To acconplish this goal information is needed on how
adul ts | earn.

Andragogy is the art and science of teaching adults.
Andr agogy contains four elenments: self-concept, experience,
“readiness to learn”, and “tinme perspective and orientation
to | earning”.

Sel f -concept acknow edges the fact that adults want to
be thought of as mature, and resent any violation of their
i ndependence. Wen form ng an educational program for
adul ts experience accumul ated through |ife cannot be
di sm ssed. Prograns shoul d be devel oped with input from
adult learners. Adults know what they need to acconplish

personal goals. First adults nust possess a “readiness to
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l earn” which is an individual’s diagnostic process that
hel ps a person to identify their personal needs. Second,
adul ts nmust have a “tinme perspective and orientation to

| earni ng” which neans that a | earning program nmust be taught
as addressing the needs of the present. This is different
from chil dhood | earni ng where nost of our |earning was
focused on the future (Ingalls, 1999). Ingalls (1999)
further explains andragogy by saying that adults |earn best
when “.they have a need to know as a result of experience,
and a present problemsituation or |earning need”(p.9). The
concepts of andragogy must be taken into account when

designing a curriculumfor adult well ness.
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Procedures

This research project enployed descriptive research to
study the science of health and fitness, identify |egal
i ssues regarding inplenmenting a well ness program identify
educational issues, and al so devel oped a pilot programto
hel p di agnose issues regarding the inplenentation of a
wel | ness program This research utilized a conprehensive
review of literay sources, past research findings, and
personal communications with experts in the field of
wel | ness.

Literature Review

The literature review began at the National Fire
Acadeny’ s Learni ng Resource Center in February of 2000.

Addi tional research was conducted at the University of
Massachusetts Healy Library in Boston, Massachusetts,

t hrough information fromthe American Heart Association, and
the National Fire Protection Association in Quincy,
Massachusetts.

This research involved researching articles in fire
service periodicals that were witten to inprove the health
of firefighters. Qwher literary sources included texts from
FEMA, the NFPA, and the | AFF regarding firefighter health

and safety issues.
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Per sonal Correspondence

Oral correspondence was conducted with the New York
Fire Departnment (NYFD) regarding a wellness program
inplenented in their departnent as part of the | AFC | AFF
wellness initiative. This interaction was made to gain
advice on the possibility of inplenenting a well ness program
wi thin the Boston Fire Departnent.

Participants included the wellness and nedi cal staff of
the NYFD, as well as the Boston Firefighter's Local 718
wel | ness comm ttee.

Witten correspondence took place in the formof a
guestionnaire to 62 Boston firefighters that conpleted a
pilot program The pilot programinvolved a three- nonth
physi cal fitness and nedical evaluation programthat wll
hopefully identify barriers to the possible inplenentation
of a wellness programfor the Boston Fire Departnent.
Assunpti ons

It was assuned that all facts and figures received from
t he research of others were gathered according to proper
standards and procedures. It was al so assuned that al
menbers involved in the pilot programwould provi de honest

and open feedback.



36

Limtations

The Iimtations that influenced this project mainly
concerned the fact that all information between the
participants of the pilot programand the nedical staff
involved with this programwas kept confidential between
these two parties. This was deened necessary to ensure the
non-punitive nature of this program Facts and figures
gat hered were conpiled as a group and not noted per

i ndi vi dual .

Resul ts
1. How does physical fitness, nutritional behaviors, and
stress managenent reduce heart di sease and inprove general
heal t h?

During firefighting activities heart rates increase
rapidly and can remain at 100% maxi num beats per m nute
until a vital task is conpleted (G|l nman & Davis, 1993).

A high aerobic capacity is needed to performthe
strenuous duties of firefighting; this capacity can only be
attained by aerobic training. Aerobic training strengthens
the lungs and the heart and increases the ability of nuscle
cells to use oxygen for anaerobic strength and cl ean out the
waste or lactic acid within the nuscles to inprove
endurance. A regular physical fitness programis needed to

mai ntai n proper aerobic and anaerobic fitness (Davis, 1993).
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Nutritional requirenments for proper firefighter fitness
i nvol ve a proper bal ance of carbohydrates, proteins, fats,
vitam ns, mnerals, and water consunption (Nugent, 1993).
Under st andi ng the way the human body converts these
substances for use as fuel, and avoiding an i nproper
consunption which can be converted to excess fat is
considered to be an inportant elenent in any educati onal
program devi sed to prevent heart disease and to inprove
general health (Nugent, 1993, Smth, 1995).

FEMA (1991) describes stress as a serious occupationa
hazard affecting the health of firefighters. Dunn (1992)
states that the | eading cause of death anong firefighters is
due to stress, this includes enotional stress as well as
physi cal stress. Exercises exist which can | essen the
negative effects of stress on the human body. A stress
managenent program can teach a person to deal with stress
and reduce the rel ease of negative hornones that damage the
lining of the arteries (FEMA, 1991). A stress nmanagenent
program i nvol ves the use of physical fitness, nutrition, as
wel | as relaxation training, biofeedback training, and
deconpressi on techni ques (FEMA, 1991).

2. Wat i medi ate changes can be made within the Boston Fire
Department to reduce heart disease and inprove the general
heal th of its nenbers?

According to Vincent Dunn, firefighters are nost apt to
die fromheart attacks between the ages of 46 and 51 (Dunn,

1992). Inproving the physical fitness of firefighters has
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been identified as a way to i nprove general health and
wel I ness. To this end Dr. M chael Hanrock, Medical Director
of the Boston Fire Departnent suggested that the Departnent
purchase elliptical crosstrainers for each Boston
firestation. This plan was approved by Fire Comm ssioner
Martin E. Pierce Jr. and fifty-thousand dollars was rel eased
fromthe general budget to purchase this equipnment. At this
time this equi pnment has been purchased and delivered to each
fire station. Conm ssioner Pierce also rel eased General
Order #29, which encouraged the nenbership to attain a

physi cal exam that should include the testing of the

f ol | owi ng:
) Bl ood pressure,
. Ski n,
° Eyes,
° Heari ng,
J Heart and | ungs,
J Abdom nal and testicul ar regions,
. Prostrate, and the
) Vascul ar system

Thi s i mredi at e response served to hei ghten the awareness of

heal th i ssues anongst the mnenbership.

3. What standards presently exist within the fire service

concerning the topic of wellness?
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Thi s question nmust be addressed whenever well/fitness
prograns are inplenented. Marsh (1997) provided in depth
di scussion on this topic in his project titled New
Medi cal / Physi cal Standards for Frederick County
Firefighters.

The current standards include NFPA 1500 whi ch specifies
physi cal, nedical, and organi zational requirenents regarding
the health and well being of firefighters (NFPA, 1992).

NFPA 1582, is another standard which specifies m ninmm

medi cal eval uation requirenments for new hires and current
firefighters (NFPA, 1997). The nost popul ar standard, or
the standard accepted by ten major netropolitan fire
departnents in North Arerica is The Fire Service Joint Labor
Managenment Wl |l ness-Fitness Initiative. This initiative was
co-witten by the International Association of Firefighters

and The International Association of Fire Chiefs in 1997.

4. WI1 the nenbership of the Boston Fire Departnent be
receptive to a well ness progranf

The answer to this question was determ ned fromthe
witten responses of the participants of the pilot program
It was determ ned fromtheir responses that the participants
of this pilot program

e Didfeel that their participation in the program

was a positive experience,

e Didfeel healthier because of their participation,
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Were satisfied with all of the conponents of the
pi | ot program

e Do believe that the BFD should have a wel |l ness
program but believe that this program should be

vol untary rather than nmandatory,

e Do believe that training and education on issues of
heart disease, cancer, and preventing injuries
shoul d be part of a normal fire departnent training
program and

e Wuld |like nore enphasis placed on ancillary issues
such as snoking cessation and the effects of bunker

gear .

Di scussi on

The medi an age of the Boston Fire departnent is now 47,
(Hanr ock, personal comrunication, February 10, 2000). The
age at which nost firefighters die due to heart attacks
range from age 46 through 51 (Dunn, 1992). This fact
coupled with the 12 deaths of active nenbers in 1999 has
encour aged uni on | eaders and managenent to address the
probl em of wellness within the Departnent. This research
has identified several topics, which nust be addressed
regardi ng the reduction of heart disease and the betternent
of overall general health.

A physical fitness programthat includes inproving the

aerobi c, anaerobic, and flexibility capacities of



41

firefighters is deened as a nust for maintaining proper a
heal thy heart and al so to reduce nuscul oskelatal injuries
(Glman & Davis, 1993). Proper physical conditioning nust
first begin with an educati on program The nmenbership nust
know how the circul atory system of the body works before

t hey can inprove their aerobic capacity. The nmenbership
nmust know how t he nuscles in the body process oxygen to
provi de strength and endurance. The theories of Ingalls
(1999) regarding adult education states that adult education
must be participative at all |levels, and that the process
nmust involve the present needs of the adult student. To
nmerely state that certain behaviors are beneficial will not
guar antee conpliance. The nenbership nust know how their
bodily systens function just as they are taught equi pnent
usage and mai nt enance.

This concept may create major changes within the fire
service. Dunn (1992) states that before World War Two the
American firefighter was expected to suffer causalities for
t he salvation of property. The priority today is life
safety including the life of the firefighter. This concept
of firefighter wellness is the next step in firefighter
heal th and safety.

The results of this research have uncovered many
inplications for the BFD. First, managenent and | abor alike
as suggested by FEMA (1996), should support the
establ i shment of an ergonomics committee. This conmmttee

woul d all ow the BFD to address health and safety issues
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before people are sick or injured. Second, incorporating
wel | ness education as part of departnment training wll
definitely increase the duties of the training division but
has the potential for delivering beneficial results
regardi ng personnel l|ost to sickness and injury. Third, and
nost inportantly the BFD has the opportunity to devise a
program that has the joint approval of |abor and managenent

and not one that is thrust upon them by | egal nandate.

Recommendat i ons

1. The BFD should create an Ergonomcs Commttee, for the
pur pose of inproving health and safety of the
menbership. This conmttee should involve union
| eadership as well as high | evel managenent. The
health effects of bunker gear and haz mat encapsul ation
suits are one area that would benefit fromthis
conmi ttee.

2. The BFD shoul d begi n educating the nmenbership on issues
of heart disease, cancer, nutrition, and stress. This
education is needed because the firefighter’s nost
i nportant piece of equipment is his or her body.
Maintaining firefighter health will require this
knowl edge. Advancenents in technol ogy have not
repl aced the | abor intensiveness of the occupation of
firefighting.

3. The BFD should offer it’s nenbership nonetary

rei mbursenent for joining a health club. The
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menbership is currently given an allowance to nmaintain
their uniforms, and all owance should al so be given for
wel | ness.

Annual physical exans should i medi ately be offered for
fire personnel over age forty. These exans shoul d be
non-punitive and confidential. The research states,
that nost Anerican males over forty practice di sease
managenent rather than di sease prevention. This
attitude cannot be changed if nenbers feel threatened
by the outcone.

Wel | ness/fitness prograns of other major cities should
be studied and a wel | ness program shoul d be established

within the BFD with information gained fromthis study.



44

Ref er ences

American Heart Association, (1996). Guide to Heart
Attack Treatnent, Recovery, and Prevention. New York, NY
Random House.

Boston Fire Departnment Annual Report 1998. Boston, MNA

Davis, P., O, (1993, Cctober). Not “strength vs.
endurance,” but both. Fire Chief, 26-27.

Dunn, V., (1992). Safety and Survival on the
Fi reground. Saddl e Brook, NJ: Fire Engi neering Books and
Vi deo.

Glman, WD., & Davis, P.O, (1993 May/April).
Firefighting Demands Aerobic Fitness. NFPA Journal, 68-73.

Gom, S, Walter, A A, Neves, M P., Halpin, RW,
Landry, M, & Ducey, N., (1999, March). Options for
Est abl i shing a Physical Fitness Programfor the Honol ulu
Fire Departnent. (Executive Devel opnent Research Paper).
Enmm tsburg, MD: National Fire Acadeny.

Fahy, R F., (1993 March/April). Firefighter Fatalities
Resulting From Heart Attacks. NFPA Journal, 73.

Federal Energency Managenent Agency, (1991). Stress
Managenent : Model Program for Miintaining Firefighter Wl -
Being. Sterling, VA International Association of Fire
Chi ef s Foundati on.

Federal Energency Managenent Agency, (1996, March).
Fire and Enmergency Medical Services Ergonom cs. Enm tsburg,

MD: U S. Fire Admi nistration.



45

Ingalls, J. (1999, Spring). Andragogy concepts for
adult learning. Readings for self-assesnent. Boston, MNA
Wheat|ly Copy Store, University of Massachusetts.

I nt ernati onal Association of Firefighters, (1997). The
Fire Service Joint Labor Managenent Wl |l ness-Fitness
Initiative, Second ed. Author.

Marsh, A. D., (1997, Septenber). (Executive Fire
O ficer Research Paper). Emmtsburg, MD: National Fire
Acadeny.

Nati onal Fire Acadeny, (1996). Strategi c Managenent of
Change- St udent Manual . FEMA/ USFA/ NFA- SMOC- SM Enmi t sbur g,
MD: United States Fire Acadeny.

National Fire Protection Association, (1992). Fire
departnment COccupational safety and Health Program (NFPA
1500) . Quincy, MA: Author

National Fire Protection Association, (1997). Medical
Requi renments for Firefighters, (NFPA 1582). Quincy, MA
Aut hor .

Nugent, MR, (1993, July). The Nutritional Overhaul: A
Plan You Can Live Wth. Firehouse, 48-52.

O Connor, J., (1995, April/May). Strength for
Firefighting. Firefighting News, 26-27.

O Connor, J., (1996a, June/July). The Joy of Flex.
Firefighter’'s News, 22-28.

O Connor, J., (1996b, August/Sept.). Wiy Aerobics?
Firefighter’'s News, 20-21.



46

Pearson,J., Hayford,J., Royer,W, (1995). Conprehensive
Wel | ness for Firefighters. New York, NY: Van Nostrand
Rei nhol d.

Smth,C, (1995, August). Fueling the Firefighter:
Partl. Health and Safety, 6-10.

Snyder, D. A, (1991). Physical Fitness and Agility
Tests. The Americans Wth Disabilities Act, 260-266.
Portland, OR The Labor Relations Information System

Title VII of the CGvil R ghts Act of 1964, as anended,
424.sc. 2000(e) .

WebMD, (2000a). Fit Over 40.

http://content. health. nen. com

WebMD, (2000b). Why Men Del ay Going to the Doctor
http://content. heal th. msn. com


http://content.health.msn.com/

47

Appendi x A
Dear Wl | ness Program Menber;

Encl osed is a questionnaire that we on the Local 718
Wl | ness commttee would |ike your participation. The
information will be presented to President MKenna of Local
718 for his analysis and information on establishing a
wel | ness program for the nenbers of the Boston Fire
depart nment.

W on the comm ttee appreciate your involvenent in this
pi |l ot program and hope it has been beneficial to yourself

and nenbers of your famly.

Si ncerely;

Ri chard Pari s

Commi tt ee Chairman
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.1 would consider ny participation in the Wellness Pil ot
Programto be: (circle one) positive negati ve.

.1 feel that the effect this programhas had on nmy health
and wel | -bei ng can be described as: (circle one)

| feel healthier. | feel the sane. | feel |ess healthy.
. Do you think that you will maintain a wellness/fitness
program on your own? Yes No

. Wre you satisfied with the foll ow ng conponents of the
progr am

Medi cal Exam Yes

Physi cal Fitness Yes

& & &

Nutrition Yes
Stress managenent Yes No

Do you think the BFD should have a wel | ness progranf

Yes No

. I'f your answer to nunmber 5 was yes. Should this program
be mandatory or voluntary. (circle one)

. Should firefighters be given training and educati on on

i ssues of heart disease, cancer, and physical injuries as

part a regular training curriculun? Yes No



8.

| think the Pilot Program needs to put nore enphasis on;

Pl ease check itemor itens bel ow

Snoki ng cessation__ Exercise Stress Info_
Nutrition_ Medi cal Evaluation =
Ef fects of Bunker Gear Q her

. Pl ease add any comrents and any additional feelings you

may have at this tine.
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