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Chapter One - Introduction

Introeduction

Based upon injury and death statistics, firefightingis the most dangerous
occupation in the United States (Ornberg, 1982, p. 86). Fire protection, suppression, and
rescue are the most important servicesprovided by the public sector. Fire protection
requiresintensetraining and is physically demanding. The physicdl fitnessof fire fighters
should be df concern to individuals, to privateand publicentities. The primary driving
forcefor thisconcernistherising cost of hedth care and interest in individua well being.
Theimportanceof physical fitnesstakes on new dimensionsin the context of f i efighting.

From a public administration perspective, fire fighter physical fimessis important
for many reasons. The well being and safety of the fire fightersare two major reasons. In
this context, fire fighter physical fitness isequated to providing a safe work environment
and equipping fire fightersto do their job. Public safety isimpacted by the physical fitness
levelsof fire fighters. The publicpaysfor, and hasaright to expect, fire fightersto be
physicaly fit - lives may depend uponit. The public administrator isconcerned about all of
these issues and, in addition, must find thefinances and mechanismsto providefor
physical fitness programs. Providing such fitness programsis achallenge, especialy in
austere financial times.

Hrefighterswho are not physicalyfit arealiability to themselves, their co-
workers, and the public they serve. Firefighting places unique physiological demands
upon fire fighters. These unique demandsare the result of the protectiveclothing and

equipment required, nature of thefire, and the demandsd fire ground activities!.

IFire ground activitiesare thoseactivitiesthat ocour at the site of the fire,



The Fire FightersJob

In the United States, a fire department respondsto an alarm every hour of every
day. Most peopledon't th rk frequently about fire departments and the men and women
whosejobit isto protect livesand property. We are confident when we call that these
people will respond to our pleafor help. Firefightersdon't question why the emergency
exists or what caused it, they respond to thealarm. They respond to situationsthat are the
result of circumstancesbeyond their control. Often they respond to situationsthat are the
result of human error, carelessness, or stupidity. Karter & LeBlanc (1992, p. 64) describe

onesuchincident:

A firefighter sustainedfirst-degreeand seconddegree burns
on hisface and neck on February 28, 1991 when he
attempted to rescuea 6-year-old girl fromafirein the
apartment she occupied with her mother in atwo-story
duplex apartment building of ordinary construction. A
woman telephoned the fire department at 4:30 am. to report
afirethat had startedin aliving room sofain her second
floor apartment. The 31-year-old woman, a heavy smoker
who used both drugs and alcohol, told her daughter to go to
her bedroom while she attemptedto put out thefire. The
woman than |eft the apartment to alert occupantsof the first-
floor apartment. Onedf them ran up to the second-story
floor to rescuethelittlegirl, but he was unable to enter
because thefire had grown toolarge. A 44-year-oldfire
fighter climbeda ground ladder to the second floor and
entered the child's bedroom through awindow. By this
time, thefront o the apartment was heavily involvedin fire.
After he had searched the room and failed to find thechild,
the fire fighter wasabout to leave the building through the
same window when thefire developed rapidly and he was
engulfed by flames. Thefull protectiveclothingand SCBA
(sdf contained breathing apparatus) he was wearing are
credited with saving hislifeand preventing mgjor burns. He
was taken to a hospital, where he was treated and rel eased,
but wasout of work of 32 days. Thegirl's body was
discoveredlater in asecond-floor hallway.



These men and women put their livesat risk asaroutine part of their day. They
don't question why the fire occurred - they respond to thecrisis. A firefighter'sjob
description could read asfollows:

Aspart of your duties you will routinely put your life at risk.
Youwl seegridy sitesthat will cause you to have
nightmares and flashbacks. 'Y ou will be under extreme
physiological and psychological stress during fire ground
activitiesand over-haul2. You will bein aprofession that
has been classified as the most dangerous professionin the
United States. Y ou may die or becomedisabled by thetime
you are45 yearsold. You may havecancer, related to your
occupation, by thetime you are45 yearsold. You are
guaranteed not to amassgreat wealth based upon your
salary.

W eassume that for every jobin the United States thereare OSHA rules and
regulationsdesigned to keep the work environment safe and secure. While thereare
regulations regarding safety in thefire service, these regulationscan provide only so much
protection. Standing between afire fighter and injury, disability and/or death isequipment,

good training, his/her follow firefighters, his/her level of physical fitness, and luck.

Fire Fighter's Environment

The fire fighter's work environment isoften aroaring fire with temperatures
averaging 700°Fto 800°F. Theair isfilled with blinding smoke, toxic fumes and gases.
The surroundings are unfamiliar. There may be victimsthat must be rescued and these
victims may beinjured and/or unconscious. It may be necessary to crawl through narrow
spaces and put the body in contortion like positions to accomplish the rescue, whilein a
superheated environment and wearing approximately 60 poundsof protective equipment,
clothing, and self-contained breathing equipment. Whenfirefightersenter a burning
building they are often, literally working blind, due to the thick, black smoke. A few fire

2Qver-haul is the processof securing, cleaninng-up, identifying, exposing & extinguishing hidden fires, and
savaging that occursafter theprimary blazeis extinguished.



departments have special night vision equipment that allowsthefire fighters to see through
the smoke but the equipment is expensive and few departments can afford it. Itisoften
difficult to determine exactly how the building isconstructed. Fire fighters run therisk of
falling through floors or into basements. Ceilings cave in, wallscollapse, back-drafts
occur. Peoplediein burning buildings-- both firefighters and others. Karter & LeBlanc
(1994, p. 57) described onefire suppression incident asfollows:

On October 3,1993, twofire fightersresponding to a report

of a rubbish firewereinjured during firefighting operations

at a one-story carpet storage warehouse that was closed for

theevening. Thetwo men were venting the roof when they

fell to thecement floor 19 feet below through an unapproved

skylight that had been removed and covered over, though

not to the same specificationsastheroof. Oneof the fire

fightersfractured hisleft wrist and hand. He was

hospitalized for 4 daysand missed 66 work days. The other

fire fighter received multiplecrushing fracturesto theleft

ankle and foot and afracture to the right fibula and ankle.

He was hospitalized for 12 days, and it is not known

whether he will be able to return to duty.

Karter and LeBlanc (1994, p. 1994) go on to emphasize that incidents as described

above are not unusual. Dueto thecomplexity and variation of thefirefighters work

environment their risk of on-the-jobdeath andinjury arequite high.

Physical Fitnessand Fire Fighting

Firefighting requiresa high degree of physical stamina. Within seconds afire
fighter's body must go from atotal resting state to full-throttle, both physically and
psychologically. Fear and anxiety prevail. Heavy protective equipment must be worn
including safety clothing, equipment, and a self contained breathing apparatus (SCBA).
The protective equipment, clothing, and SCBA weighsabout 60 pounds. Heavy hoses
must be pulled, ladders placed and climbed. Often, it isnecessary to break-down heavy

doors. Thisairisfilled with toxic smoke and fumes, there may be victims of various



weights to rescue, and there may befellow fire fighters to rescue beforeit's over.

Conditionsinside burning buildingscan deteriorate rapidly. During all of this mayhem, a
firefighter must think clearly, respond quickly, and keep going physically for along time.

For afirefighter thework isn't over when thefireisout. Overhaul and salvage

may take hours. Overhaul and salvage occur after everyoneisexhausted and it isn't a

glamorous or publicly lauded part of thejoband it is physiologically demanding. The

overhaul environment is not safe, just because thefire has been extinguished. Structures

may be unstable and toxins may be presentin theair. It isdangerous, hard, wet, dirty,

stinky, work - but it must bedone. Overhaul and salvage involve the following (National

Hre Protection Association, 1992, p. 1001-10):

Identificationof structural instability
Identificationof hidden fires

Exposure of hidden fires by opening ceilings, walls, and
floors and by pulling apart burned materials.

Separation, removal, and relocation of charred material
to safe location while protectingthe area of origin for
determination of cause.

Removal of debris, removal and routing of water from
the structure.

Using salvage coversto cover property.

Covering or closing of building openings doors,
windows, floors and roofs.

Providing security and surveillanceif required.

Being physically fit isimportant from the first sound of the alarm until thefire

fighter returns to thefire station.



The Importance of Physcal Fitness

While no one will argue theimportancedt protective clothing, equipment and
SCBA to fire fighter safety, physica fitnessdf firefightersisjust asimportant to their
safety. Grieve (1993, p. 17) states”...a review of nationd statisticsindicatesthat the
magority of firefighter deathsand injuries are caused not by dangerousconditionsor poor
equipment, but by the poor physicd fitnesslevelsof thefirefightersthemselves.” Ornberg
(1982, p. 86) dates " According to fithess experts, however, a significant number of line-
of-duty and job-related deathscould be diminated by thefirefighter himsdf through the

maintenancedf hisown physicd fitness."

Higtory of the San Mar cos Fire Department'sMandatory Fitness Program

Thisresearch isdescriptiveand reflexive in design and is an assessment of the
mandatory physical fitness program of the San Marcos Texas Hre Department. This
department began its mandatory fitness programin October 1991 and it isongoing. The
programiscomprised of mandatory exercise and fitess requirements. At theinception of
the program a structured mandatory exercise format was utilized. Everyone participatedin
the sameform d exercisea thesametime. Thisformat was used until January 1993. At
that time, until the present, the mandatory exerciseand fitness component remainsin place
but each individud is dlowed to choose thetype o exercisethey will engagein. Everyone
exercisesa the sametime and they must exercise, but they choose theformat. Because
thereare no professional standardsor requirementsfor mandatory fitnessprogramsfor fire
fighters, this research will attempt to determine theeffectsof the mandatory exerciseformat
on the physical fitnessof the San Marcos, Texasfirefighters.



Pur pose of the Resear ch

There are no professiona standards or requirementsfor physicd fitness programs
for firefighters. No statisticsare kept regarding number and types o fire department
fitnessprogramsin the United States. Because physica fitnessis such acritica issuefor
firefightersand the public they serve, theissue has specia significancefor public
administration. The San Marcos, Texas Fire Department hasa physica fimess policy that
includes mandatory participation in exerciseand mandatory fimess standards. The policy
hasbeen in placefor five years. Originally, theexerciseformat was very structured,
requiring everyoneto participatein the sametypedf exercisea thesametime. In January
1993 the structured aspect of the mandatory exerciseformat was liminated and individuals
were alowed to choosewhat type d exerciseto engagein.

The purposed thisresearch isthreefold: (1) to describe theimpact of the
mandatory exercise and fimess standards policy on the physica fimessdf thefirefighters,
based upon the resultsof the 1995 testsof physical fithess, (2) to determine what effects
the structured mandatory exerciseformat hed on physicd fitness, and (3) to determine what
effects the dimination of the structured mandatory exerciseformat hed on the physical
fitnesslevelsd thefirefighters.

Physicd fimessd thefire fighterswill be measured through the use of seven
categoriesand componentsasfollows.

1. Tota fimess(tota o scoresattained on measurementsdf aerobic

capacity, body compastion, flexibility, muscular strength, and
muscular endurance).

Aerobiccgpacity
Body composition
Hexibility

Muscular endurance
Muscular grength
Combat test

NOo O R ®wN



Descriptivestatisticswill be used to analyzethe data which includesscores on the
tests of physiological componentsand the combat test. Datawill be analyzed based upon
accepted fimess standards. Mean scoreswill be used to determine where the fire fighters
clustered. The mean scoreswill analyzed for three timeframes: (1) 1995 fitness scores, (2)
scores during the structured mandatory exerciseformat, and (3) scores after the elimination
of the structured mandatory exerciseformat

Thisresearcher expectsto find that the mandatory exerciseand fimess program has
contributed toimproved levelsof physical fitnessin the San Marcosfirefighters. Itis
hoped that this applied research project will yield resultson thefitnesslevelsof thefire
fightersin the San MarcosFire Department and provideinformation useful tofire

department and city officialsin San Marcosand other cities.

Chapter Summaries

Chapter Two - LiteratureReview isa summary of current literature on physical
fitness programs, thefirefighting professionand physical fitness, descriptions of fire
department fitness programsin selected cities, support requirementsof physical fitness
programs, public relationsand physical fimess programs, the physiological components of
physical fimess, and measurementsof fimesslevels. Chapter Two concludeswith the
conceptual framework of thisresearch project. In Chapter Three - Research Setting the
research setting is presented. It includesdescriptionsof thecity and geographical
environment of the San Marcos Fire Department, an overview of the structure of the
department, the evolution of the mandatory fimess program, an interview with the fire chief
and the assistant fire chief, descriptions o the structured and unstructured exercise formats,
the San Marcos Fire Department Physical Fitness Policy, and other aspects and
components of thefitnessprogram. Chapter Four - Methodol ogy describes the research

methodology used in this study and its appropriatenessfor thisstudy. Chapter Five -



Resultspresentstheresultsof the data analyses. Data are analyzed based on scores
applicableto each of thethree hypotheses. In thefinal chapter, Chapter Six - Summary and
Recommendations, discusses and summarizesthe resear ch, makesrecommendations, and

presentsimplicationsfor further studies.



Chapter Two - Literature Review

| ntroduction

Physical fitness programs are varied in name and design. Nomenclature includes
wellness, fitness and health promotion programs. Physical fitness programs began in the
private sector. High ranking Fortune 500 companies are most likely to provide afitness
programs (Hollander, 1988, p. 495). Table 2.1 liststhe potential advantages of health

promotion programsfor employers, employees, and society.

Table 2.13
Advantages of Fitness Programs

ADVANTAGES FOR EMPLOYERS

Reduced hedlth insurance costs

Reduced disability and death benefits
Reduced treatment costs

Reduced absentegism

Reduced on-the-job accidents

Reduced turnover rates and replacement costs
Increased productivity

Increased worker morae , _
Increased worker hedth and quality of life

ADVANTAGES FOR EMPLOYEES

Reduced hedlth-related costs

Reduced transportation and waiting time for hedlth

Reduced sick leave N ,
Increased co-worker and employer support for positive hedth behaviors
Increased morale based on management's concern for health

Increased satisfaction with health activities

Improved health and qudity of life

ADVANTAGES FOR SOCIETY

Reduced hedth costs
Improved hedlth and quality of life
Adoption of hedth promotion emphasis

3Source - Hollander, R. B. & Lengermann.J.J. (1988) Corparate char acterigticsand warksite health
promoation programs survey findings from fortune 500 companies. Social Science and Medicing, Vol. 26,
No. 5, 491-501.



Theprinary motivationfor most fitness programsis containment of health care
costs (Conrad, 1988, p. 546). "Becausethereis no national health insurance, corporations
pay for alarge portion of the nationa health bills, primarily by providing medical insurance
asan employee benefit" (Conrad, 1988, p. 485). Hedlth care costs haverisen at twice the
genera inflation rate, representing more than 12 percent of the gross national product
(GNP) in 1990. Estimatesarethat this percentagewill reach more than 18 % by the year
2000. Hedlth care costsinclude not only direct medical care costs but include costs of
absenteeism, turnover rates, employee replacementscosts, and decreased and lost
productivity due toillness, injury and accidents.

A company or organizationmay accrue many benefitsfrom fitness programs, but
so do employees. Employees spend less money on medical careand transportation and
waitingtimefor hedth services. They may experience positivereinforcement and support
from co-workersasaresult of their participation in fitness programs. Increased morale and
amore positive attitude are often experienced by employeeswho work for organizations
that exhibit concern for employee hedlth. Improved self-esteem, improved health, and
qudity of life also accruefrom participationin fitness programs.

Benefits accrue to society asaresult of employeefitness programsin theform of
reduced health carecosts. A reduction in health care costs |eaves more money to investin
other areas that improve society asa whole. More money to spend for education, research
and development - to nameafew.

Physical fitness programsare most numerousin the private sector but are receiving
increasing attention in the public sector work environment. " Sinceemployees spend a third
of their waking hoursat work, the workplaceisdeemed a particul arly accessible and
appropriate placeto reach people about improving their health” (Conrad, 1988, p. 545).
Thisisespecially applicableto fire fighterswho spend more time at work due to shifts that

are usually twenty-four hours on and forty eight hours off.
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Fitness programsand control of hedth carecostsare d primary concern to both
public and private sector entities but they hold specid sgnificanceto fire departments. A
review o current literature was conducted to determine the componentsd physical fimess
for firefighters*and how those components areevauated. While many articlesaddressthe
issued fire fighter fitnessand fitness programs, few articlesdea with mandatory fitness
programs.

Thisliteraturereview isasummary o the literaturedealing with the componentsof
physical fimessfor firefightersand how those componentsareevauated. The concepts
developed from theliterature will be used to analyzethe San Marcos, Texas Fre

Department'smandatory fitness program.

The Fire Fighting Profession and Physical Fithess

Heart attacks, increased incidenced cancer from inhalation of toxic gases and
amoke, and fireground injuriess contribute to making fire fighting the most hazardous
civilian occupation in the United States (Miller, 1987, p. 24). In thiscontext physica
fitness becomescritical.

Dueto the dangerous nature o their profession, firefighters have the highest rates
o injury and death of any occupation in the United States. Many fimessexpertsbelieve
"..a number o line-of-duty and job-related deaths could be diminated by the firefighter
himsdf through the maintenanceof hisown physicd fitness' (Omberg, 1982. p. 86).

Williams and Evenson (April, 1988b, p. 58) stated "Between 20% and 25% of
North American fire fighters are unfit to participatein their occupation. One study even
ranked the averagefirefighter wdl within the ranged the norma sedentary person”.

Classfied as the mogt dangerousprofessionin the United Statesand having no
generdly accepted professond standardsfor fimess, it is not surprising that injuriesand

4Firefighter appears as "firefighter” and "fire fighter” in the literature. Fire fighter Vill be used in this paper
unlessit appears in quotes as "firefighter”.
SFireground injuries are those that occur at the site of the fire.



fatditiesare high. In thiscontext physica fimessbecomescritical. Thusthedefinition o
fimessfor firefighting is somewhat different than for the private sector.

Definition of Fitness
Thedefinition of fimessvaries. "Fitness can be viewed as developing and
maintaining body, shape, toning muscles, becoming ‘trim', losing or controlling weight or
being able to perform at a higher level on physica tasks(e.g. running or aerobics). In
short, fithessisconceived of largely in terms of appearanceand stamina’ (Conrad, P.,
1988, p. 547). Davisand Dotson®, (1991a, pp. 1-1, 1-2) defined fitnessas follows:
Generally, fimessis thought  astheability to perform your daily
job with sufficient reserveto respond to unforeseen emergencies.
... Physical fitness has a number of subcomponents, but they may
be divided into three generd areas aerobic,or cardiovascular
fitness; muscular fitness; and body composition.
The Nationd Fire Protection Association, 1980, as mentioned in the Texas
Municipa League, (1983, p.15) definedfitnessasfollows:
The maintenance d sufficient high levelsof aerobic
muscular srength, and endurance, and sufficiently low Ievels of
total body fat to dlow for effectivefire suppression in extended,
high intensity environments.
Physical fitness holds specid significance to the fire fighting profession dueto the
extremey dangerousnature o the profession. Becaused the dangerousand unpredictable

natureof their working conditionsfire fightersare at increased risk of injury and degth.

Injuries
In 1993, 101,500 firefighterswereinjured in theline of duty (Karter & LeBlanc,
1994, p. 57). OfF thoseinjuries, 42.4 % were strains, sprains, and muscular pain; 54.3 %

6Paul O. Davis, Ph.D. FACSM and CharlesO. Dolson, Ph.D. arereferenced extensively in thispaper.
They developed the Certified FithessCoordinator Training Programs offered by ARA/Human Factors.
Davisand Dotson are recognized authoritiesin fitnesstraining for firefightersin the United States. The
San Marcos Fire Department'sfitness program isbased upon the ARA/Human Factor s program.



o these werefireground injuries(Karter & LeBlanc, 1994, p.59). In 1993 on-the-job
injury ratesfor firefighterswere 4.3 times higher then for individuasin the private sector
and lost work hows were 8.5 times higher than in the private sector (Conrad, K., 1994, p.
572). Theemergency nature o firefighting promotesinjury. Going from a resting state to
astate o high stressand dl-out effort increasesthe potentia for injury. "Theaverageage
of disability for fire fightersis 44 years and the primary causesare cancer and heart attacks'
(Miller, 1987, p. 24).

Fatalities

During 1994, 100 firefighterswerekilled on-duty, a29.9% increasefrom 1993
(Washburn, LeBlanc, & Fahy, 1995, p. 84). "By dl availablerecords, firefighting
appears to have the highest on-duty degth rate of any tradein the country™ (Texas Municipa
League, 1983, p. 1). In 1994, 31% o dl career firefighter deaths were attributable to
heart attacks, whileon-duty. In the same year, 35.7% o al career firefighter's deaths
were attributableto asphyxiation, while on duty (Washburn,et a., 1995, p. 89).

High injury and desth ratesin the fire fighting profession and the movement to
contain medical care costs and workmen compensation costs have resulted in many fire
departmentsimplementing fitness programsfor firefighters. Statisticsare not kept on how
many fire departmentshave fitness programsin the United States’.

Fire Department Fitness Programs
While statisticsare not kept on fitness programsfor thefirefighting profession, the
literatureis replete with descriptionsd citiesthat have implemented fitness programsfor

their fire departments. Thereis significant variation among citiesin design and scope of

TPersonal communication - telephone conversation with representativeof the International Association of
Fire Fighterson October 27, 1995.



fitnessprograms. Based upon the literature, fire department fitness programs appear to be

numerous and varied in format.

Los Angeles, California

Los Angdesis bdieved to be thefirgt city in thecountry to initiate a physical fitness

programin itsfiredepartment” (TexasMunicipa League, 1983, p. 29). TheLos Angdes

County Occupationa Hedlth Service started a physicd fitnessand hedth monitoring
programfor its 1,800 firefightersin 1970 (Cady, Thomas, and Karwasky, 1985, p. 110).

The Los Angelesmandatory program isconsidered a modd for thefire service profession.

The physicd fitness program for fire fightersisLos Angelesiscomprised of thefollowing:
(TexasMunicipa League, 1983, p. 29)

Periodic medical examinations

Exercise programstailored to individua needs
Mandatory fitness stlandards

Weight control including nutritional counseling

Cady, et d.. 1985, reported the following results of the Los Anglesfitness program

after the program had been in placeapproximately deven years

Physical work capacity increased 16%, with the oldest group
(50+ yrs.) showing the most improvement.

Habitua smokersdeclined from 44% to 25%.

Small progressive declinein serum cholesterol for all age
groups.

Reversd of declined work capacity, strength, and
flexibility commonly associated with aging.

No fire fighterssuffered heart attackswhilefighting fires.

Workers compensationscosts decreased 25 percent per
$100 of payrall.

Slight increasein spind flexibility



. No clear increasein muscle strength

. Obesity did not demonstratea particularly adverse influence
on workers compensation costs.

. Decreasein disabling injuries.

Alexandria, Virginia

Alexandria began a mandatory fitness programin 1977 that included a no-smoking
pledge and one hour of exercise per day. The no-smoking pledge was challenged in court
and therequirement was upheld. Asaresult, the department experienced reduced costs of
early disability retirements, and areductionin loss of timedue to accidents. (Texas
Municipal League, 1983, p. 29)

Beginning in 1978, employment agreements signed by the fire fighters state
"..they W maintain a pre-determinedlevel of fitnessto remain employed with the

department” (Ornberg, 1982, p. 87).

Fort Worth, Texas

Fort Worth began a voluntary fitness program for fire fightersin March 1981, in
conjunction with the Texas College of Osteopathic Medicineand itsInstitute of Human
Fitness. In May 1982, the program was made mandatory. The program includes
approximately one and a half hoursof daily exercise. (TexasMunicipal League,

1983, p. 30)

Arlington, Texas

Arlington began a mandatory programfor firefightersin April 1982. Asof 1983,
performance standards had not been established but were expected to bedeveloped. The
department reported a dramatic decreasein blood pressureamong its members after the

implementation of the mandatory fitness program. (Texas Municipal League, 1983, p. 30)



Austin, Texas

Frost and Dufor (1986) wrote an articledescribing the physical fimess program
developed by the Austin, Texas Fire Department. Austin began aphysical fithess program
for fire fightersin 1984. The program wasinitiated becaused the high incidence of
cardiovascular problemsin the Austin fire service. Department policy mandated physical
fitnesstrainingfor all operationspersonnd that were on 24 hour shifts. 1n 1986, the
department computerized fitness records. Each individual received aconfidential saven
page annud printout comparing the current years assessment with the previous year. The
printout told each fire fighter where improvements were nesded and the best way to atain
theimprovements.

The physical fimess program yielded postive resultsfor the Audtin Fire
Department. Resultson preliminary data were reported by Frost & Dufor (1986, p. 44) as
follows:

...an overall lowering o body fat by 2.25 percent, a three point
declinein theaverage systolic blood pressure, a hdf point
decreasein diastolic blood pressure, an increasein flexibility, a
decreasein the heart atack and strokerisk scoresof one point and
an overd| reductionin body weight.

In spited the benefitsdf the program the computerized tracking system was
eliminated due to lack of funding®.

Phoenix, Arizona

Phoenix established a hedth and fitness palicy for itsfirefighters. All sworn
membersaerequired to "..maintain ahigh leve of hedth and physica fimess' (Phoenix
Fire Department, Health/Fitness Manud, 1994). Frefightersare dlowed a"considerable

amount” of individua freedom in choosing exerciseactivities. Self-ratedfitness

8personal communication - telephoneconversation with representativedt the Austin Fire Departmenton
January 31,1996.



evaluationsare done at six month intervals. Clinical fitness evaluations are done every two
years.

The Phoenix Fi e Department emphasizesfitnessin thefollowing areas:
cardiovascular, muscular strength and endurance, body composition and flexibility. The
department does not mandate physical fitness activitiesbut encouragesfitness activitiesfor
fire fighters. The department has devel oped an extensive health and fitness manual that
provides information on fitness testing, nutrition, risk factors, exercise, program design,

evaluation methods, stress management, and equipment.

Seattle, Washington

The Seattle Fre Department hasa mandatory physica fitnessp r o p that requires
the participation of all membersof the operationsdivision. They aretested annually for
aerobic capacity and body composition. Each individual must attain aerobic capacity that
corresponds to 40 Mg of oxygen per kilogram of body weight per minute. Frefighter's
body fat composition must not exceed twenty percent.

Aerobic capacity is measured by the submaximal®- benchstep test, submaximal
bicycleergometer tet, the submaximal treadmill test, or the oneand one-half milerun test.
Body fat isdetermined by one or more techniquesthat includeskinfold tests and body
circumference. Those whofail the first test are further evaluated by the hydrostatic
weighing method. (Williams & Evensen, March, 1988a, p. 43)

Those whofail to meet aerobiccapacity and body composition standardsare placed
in arehabilitation program. Failureto meet minimum standards, after timein rehabilitation,

can result in assignment to a desk job and an intensifiedrehabilitationp r o p . The Sesttle

9 A submaximal test isone in which the individual worksto a pre-determined percent of their
maximumcapability. Eighty-five percent of maximum heart rate is freauentlv used for submax tests. A
maximal test is one in which the individual works to the maximum level they are capable. The workload is
increased in specific increments until the subject cannot continue at a given workload. The maximal test
has greater predictive vaue than the submaximal test but the submaximal test is potentialty |ess dangerous.
(Davisand Dotson a, 1991. p. 4-3)
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FirefightersUnion, Loca 27 supportsthe mandatory fitness program. (Williams&
Evensen, March, 1988b, pp. 43-44)

Mod fire service entities that ingtitute physica fitness programsrealize some
postiveresults. Theextentd the results depends upon thedesign of the program. It is
apparent from the programs cited above that fithess programs vary significantly fromfire
department to firedepartment Thedifferencesaretheresult o variationsin available
funding, political influences, community attitudes, philosophiesd fire service
administration, and the lack or requirementsfor physical fitness programs and standards of

physical fitnessfor the profession.

Lack of Standardsand Requirementsfor Physical Fitness Programs

There are no official $andards and requirementsfor physica fitness programsfor
fire departmentsor for thefire fighting professonin the United States. The Nationd Fire
Protection Association!? isin the processd developing guidelinesfor assessment of
physical fitnessfor firefighters To date thisdocument has not been adopted and it is
important to note that it isa recommendation nat arequirement or regulation. The
recommendation states:

The purpose d thisdocument isto provideguiddinesfor the
establishment of a physica performanceassessment program.
Therecommendationsin thisdocument are not meant to be
interpreted as describing the only way such aprogram may be
developed and administered, but are an exampledf the typesof
elementsthat might beincludedin such aprogram. The exact
design componentsand adminisirationof the physicad performance
assessment program should be dependent on the specific and
individua needsd a particular department. (Nationd Fire
Protection Association, 1995, p. 189)

Included in the Nationa Fire Protection Association'sdraft document on

recommended practicefor physica performance assessment for fire fightersthere are

10Refers to The National Fire Protection Association's draft document NFPA 1582 draft of
"Recommended] i fc FireFigh Ph i [P € Assesment, 996 E



guidelinesfor physical fitnessand hedth enhancement, physical fitness assessment,
physical fitness conditioning, physical performance assessment, recommended tasks for
physical performance assessment, and rehabilitation. The National Fire Protection
Association's sub-committeerecommendations(1995) are summarized in Table 2.2.

Methods of devel oping, maintaining,and assessing physical fitness of fire fighters
are consistent in theliterature. The Nationa Fire Protection A ssociation'ssub-committee
recommendationsfor devel oping fitness programsfor firefightersis quite smilar to those
developed by ARA Human Factors, a primary devel oper of fitness programsfor fire
fighters. From a public administration perspective, physical fitness appears to be more
critical for thefire fighting profession visavis other occupations.

Being physically fit should be considered a professional requirement of afire
fighter. Therefore, it becomesthe responsibility of the employing entity to provide the
impetus and equipment for employeesto achieveand maintain a state of being physically
fit. Testing, assessment, equipment, work-out time, and rehabilitation are not inexpensive,
regardlessof how cost effective they arein the long-run. The expense should beeasily
justified based upon thecritical nature of the serviceprovided by fire departments. Fire
fighters who score well on fitness assessmentsprovidefurther justification for the funding

of fitness programs.

Support Requirementsfor Physical Fithess Programs

Asin any public sector organization, devel opment, implementation, and
maintenanceof programsare not donein avacuum. Without the support of city officials,
thecity council, fire department administration, and ultimately the support of tax-payers,
physical fitness programs cannot come to fruition or be sustainable.

Physical fitness programsfor firefightersreguire the approval and goodwill of
many individuals and groupsif they are to develop and sustain. Unfortunately, physical



Table 2,211
National Fire Protection Association - Guidelines for Physical Assessment of Firefighters

Physical Fitness & Health Enhancement Program: _ o
The fire department should establish a comprehensive physical fitness and health
enhancement program for currently employed fire fighters. Physical fitness data
should be collected and become a component of a confidential health database.

Physical Fitness Assessment: _ _
The fitness and health enhancement program should include tests of aerobic
capacity, flexibility, body composition, muscular strength, muscular endurance.

and anaerobic power.

Physical Fitness Conditioning Program: ' o _
All fire fighters who engage in fire suppression activities should be required to
participate in the conditioni Qg program. The program should include education,
evaluation, and individualized exercise recommendations. TthProgram should
include exercise routines that reflect fire fighting tasks simulated in the physical
performance assessment. (Also called combat test in the literature)

Physical Performance Assessment Program (PPA):
Administration of the PPA should be done by the fire department physician and
may be assisted by the department health and fitness coordinator. The
department should establish a minimum acceptable performance level. The level
should be set to protect the safety of participants while providing appropriate
delivery of fire suppression and rescue activities.

The PPA should be a component of the candidate selection process.

Standard protective clothing and equipment should be worn including self-
contained breathing apparatus (SCBA).

Those who do not meet minimum requirements should be prohibited from fire
suppression activities and required to enter a rehabilitation program.

Physical Tasksfor Physical Performance Assessment: o _
Victim rescue, forcible entry and ventilation, hose advance, stairclimb (with load).
and hoisting.

Rehabilitation: _ o
Rehabilitation programs should be provided for fire fighters who suffer from
occupational illness or injury or do not meet the minimum requirements of PPA.

11Erom the National Fire Protection Association's draft document NFPA 1583-F95 ROC, pp. 190-193.



fitness programs in fire departments are often scaled-down or eliminated completely in
austere financial periods. Itisnot uncommon for local government officials to resist the
additional expense of implementing and sustaining physical fitness programs. The
taxpayers may complain about seeing firefightersexercising and interpret such activity as
"playing" without realizing the benefitsof having physicalyfit fire fighters.12 It isthe
responsibility of thefiredepartment to develop a public relationsplan to educate those who

ultimately make funding decisions for the fire services.

Public Relationsand Physical Fitness Programs

Why The Public Complains

Many people outside therire fighting profession do not have knowledge of the
inherent dangers of fire fighting. They aren't awareof the"...long term cost savings and
other organizational benefitsthat well-designed health enhancement programs provide"
(Pearson, March, 1995, p.18).

Lack of information isn't the only reason the publiccomplains. Many members of
the public do not have accessto fitness programs where they work, are not given time out
of the working day to exercise, and cannot afford to join privatefitness facilities. Asa
result, they view physical fitness programsfor fire fighters asan unnecessary luxury, a
waste of time, and awaste of taxpayer dollars. Public complaints about fire fighters
"playing" on duty have serious implications. Complaintsto politiciansand city

administrators can seriously impact funding.

12Based upon conver sationswith varioustire service professonals
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Dealing With Public Complaints

Firedepartment administratorsshould take every citizen complaint seriously and
determineif the complaint isjustified. If acomplaint isdeterminedto be justified, remedia
action should be taken immediately. In theevent o ajustified complaint thefollowing
questions should be asked (Pearson, March, 1995, pp. 18-19):

Isexercisetime used efficiently?

|s theexerciseappropriatefor developing fire fighter physical
fitness? Recredtiond sports such as basketbdl and tennlsare
not effectiveformsd conditioning, and often result in

unnecessary injuries.
« Areprogramcosts gppropriateand justifiable?

* Do personne have the proper attitude? Personnel should
recognizetheir rolein promating the program to the public.
Negativecomments about the program can be very destructive.
Becaused theimportanced public perceptionsand public goodwill it isimportant
that public relationsactivitiesbe in place, on-going, and responsive to problemsas they

OCcCur.

Public Relations Activities

Asin many situations, an ounceofprevention is worth @ pound of cure. A
carefully designed, cost-effectivefitness program is a necessary and justifiableuse of fire
department personnd and resources. It isimportant that the benefits o thefitness program
be conveyedto the public. Aninformed publicis not likely to criticize. Pearson, 1995.
recommends utilizing the entire rangeof public relationstacticsand methods. Suggested
public relationstools are publications, presentations, special events, pressreleases, media
briefings, and advertising. All of these toolscan be utilized to promote the physical fitness
programto the public they serve. Public relationsactivitiesareas important to public sector
entitiesas to the privatesector. Once the public becomeseducated on the inherent dangers



of fire fightingand the intense physiol ogical demands placed upon fire fightersduring fire

suppression and rescue activities, they will be more likely to support fitness programs.

Physiological Demandsof Fire Fighting

"Actual firefighting requiresintense physical exertion, mental concentration, and
high levels of teamwork in an unpredictable work environment” (Glazner, 1992, p. 45).
From the time the fire alarm soundsin the station until the over haul iscompleted afire
fighter experiencesintense physical and emotional stress. "...the sound of the alarm may
piercethe station house. Within seconds, without protective warm up exercises, each fire
fighter's heart gallops to doubleits norma pacein anticipation of an unknown peril”
(Miller, 1987, p. 24). Oncetheaarm sounds musclestense, heart rate increases, as does
respiration, perspiration, body temperature, and anxiety .

Thereare many thingsin thefire fighting environment that contribute to the
physiological demands of the profession. Someintrinsic and physiological othersare
extrinsic and induced by the required equipment and theenvironment. Morefirefighters
dieasaresult of heart attacksthan any other cause. The physiological demandsof f i
fighting place extreme stresson the cardiovascular system. It istherefore, critical to

understand heart ratefunctionin relation to thefire fighting profession.

Heart Rate & Fire Fighting

Theformulafor calculating maximum heart rate is 220 minusage. Theresulting
figureisconsidered the "red line" for individuals working in arduous situations (Gilman &
Davis, 1993, p. 69). Gilman & Davis, 1993, cites astudy by Manning & Griggs, 1983,
that dealt with heart rates of firefightersin Smulatedfire ground situations. "The mean
heart rates achieved during thefiresranged from 163 to 183 bpm. Thiswas80 to 90
percent of themaximal heart rate response observed on agraded treadmill exercisetest”



(Gilrnan & Davis, 1993, p. 69). The average person cannot sustain maximal heart rate for
very long but some marathon runnerscan maintain a 90 percent rate for more than two
hours (Gilman and Davis, 1993, p. 69). Asaerobic capacity increases so does the ability
to maintain near maximum heartrate. Theimplicationfor firefightersisthat by increasing
aerobic capacity, higher heart ratescan be safely sustained for longer periods of time
resulting in lowering theincidenceof heart attacks. Increased aerobic capacity isa
significant prophylacticto reductionof heart attacksin firefighters.

Sothmann, et al., 1992, analyzed the heart rates of firefightersin actual fire
fighting situations. Their data"...indicated an average heart rate of 157 + 8 bpm, which
represented 88 + 6 % of heart rate max. Thetypical duration which this heart rate was
sustained was 15 + 7 min.” (Sothmann, et a., 1992, p. 799). Their findings closely
reflect those of Manning and Griggs, 1983 and reinforce the importance of aerobic fitness

for firefighters.

Stress

The stress of firefighting causes musclesto tense and remain tense for extended
periods of time. Thetensingof musclesconmbutesto muscul oskeletal injury. The major
type of injuries that occurred in fire fightersin fireground activitieswere strains, sprains,
and muscle pain accountingfor 35.6 percent of all injuriesduring 1993 (Karter & LeBlanc,
1994, p. 58).

Psychological stress producesphysical stress. Firefighting isextremely stressful
both physiologically and psychologically. Firefighting has two constants - danger and
unpredictability. Thedangers, unpredictability,and stressesof thefirefighting profession
cannot be eliminated but their effectscan be mitigated by physical fitness programs.



Physiological Stress

The physiological responsesexperienced by fire fighters begin with the sound of
the alarm and are maintained throughout fire suppression activities. The body's reaction to
stressisrapid and involvesalmost al physiological systems. "If a stressis extreme,
unusual, or long lasting...the stress triggers a wide-ranging set of bodily changes called the
general adaptation syndrome" (Tortoraand Anagnostakos, 1984, p. 427). The genera
adaptation syndromeistriggered when the hypothalamus percelves stress. These mggers
aecalled stressors. "A stressor may be almost any disturbance - heat or cold,
environmental poison, poisonsgiven off by bacteriaduring a raginginfection, heavy
bleeding from awound or surgery, or a strong emotional reaction” (Tortora and
Anagnostakos, 1984, p. 427). The adaptation syndromeisdivided into three stages. alarm
reaction or flight-or-flight response, resi stancereaction, and exhaustion.

Frefighters routinely experiencemultiplestressorsin the performance of fire
response, fire suppression, rescue, and overhaul activities. To fully appreciate theintensity
of physiological stressexperienced by firefightersit is helpful to analyze the three stages of
the general adaptation syndrome, refer to Table 2.3.

Tortora and Anagnostakos, (1984, p. 429) stated "...ability to handle stressorsis
determined to alarge degr ee by generd hedth." Becausefire fightersare required to
endure multiple stressors for extended periodsof time, being in good physical condition is
anecessity . The physiological components for fitness must be devel oped and maintained

to enabl e fire fighter's to successfully adapt to stress.

Psychological Stress
Psychological stressresultsfromworking in uncertain and life threatening
Situations, being responsible for the safety and lives of co-workersand the public,

disrupted sleep patterns, and disrupted social patterns. Social problemsresult from the



limited amount of timeavailableto engagein family and socid activities. Glazner. 1992,
reported increased use of alcohol by somefirefighters, attributableto the negativeeffects
of shift work.

Protective Equipment

Hrefighters must wear protectiveclothing, often referred to as turn out gear, and a
sdf contained breathing apparatus (SCBA). The combined weight of the turn out gear and
SCBA isapproximately 55t060 Ibs The turn out gear and SCBA are not only heavy,
they trap body hest, are bulky, and restrict body movement. " The equipment they wear
places the single most imposing limitationon afuefighter'sperformance” (Gilman and

Davis, 1993. p. 69).

Effectsof Shift Work

Professiond fire fighters work in shiftsthat tend to be one of thefollowing: (a) 10
hour shifts, from 8 am. to 6 p.m., (2) 14 hours shifts from 6 p.m. to 8 am., or (3) 24
hour shiftswith 24 hours on and 72 hours off duty (Glazner, 1992, p. 45). Another
common shift is 24 hourson and 48 hours off. By nature humans are day-adapted, their
biological clock isset to rest a night and be active during theday. Shift work has been
correlated with disruption of eating, sleepingand socia habitsin 10 to 20 percent of fire
fighters (Glazner, 1992, p. 45). Sleep disruption and the dangerous nature of firefighting
also contributesto psychological and physiological stressthat result in increased

injury rates.



Table2.3
General Adaptation Syndrome
Source: Tortora and Anagnostakos, (1984, pp. 428-429)

Stage One - Alarm Reaction

1 The heart rate and strength of cardiac muscle contraction increase. This
response circulates substances in the blood very quickly to areas where they
are needed to combat the stress.

2. Blood vessels supplying the skin and viscera, except the heart and lungs,
undergo construction. Blood vessels supplying the skeletal muscles and
brain undergo dilation. These responses route more blood to organs active
in the stress responses while decreasing blood supply to organs that do not
assume an immediate, active role.

3 The spleen constricts and discharges stored blood into general
circulation to provide additional blood. Red blood cell production is
accelerated and the ability of the blood to clot isincreased. These
preparations are made to combat bleeding.

4. The liver transforms large amounts of stored glycogen into glucose and
releases it into the bloodstream. The glucose is broken down by the active
cells to provide the energy needed to meet the stressor.

S Sweat production increases. This response helps lower body _
temperature, which is elevated as circulation increases and body catabolism
increases. Profuse sweating also helps to eliminate wastes produced as a
result of accelerated catabolism.

6. The rate of breathing increases, and the respiratory passageways widen to
accommodate more air. This response enables the body to acquire more
oxygen, which is needed in the decomposition reactions of catabolism. It
also allows the body to eliminate more carbon dioxide, which is produced as
a side product during catabolism.

7. Production of saliva, stomach enzymes, and intestinal enzymes decreases.
This reaction takes place since digestive activity is not essential for
counteracting the stress.

8. Sympathetic impulses to the adrenal medulla increase its secretion of
epinephrine and norepinephrine. These hormones supplement and prolong
passageways, increasing the rate of catabolism, decreasing the rate of
digestion, and increasing blood sugar level.

Note: If the stressis great enough, at this stage, the body mechanisms may
not be able to cope and death can result.

Continued —>
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Table 2.3 Continued
General Adaptation Syndrome
Source: Tortora and Anagnostakos, (1984, pp. 428-429)

Stage Two - Resistance Reaction

1 The glucocorticoids accelerate protein catabolism and the conversion of
amino acids into glucose so that the body has a large supply of energy long
after the immediate store of glucose has been used up. The glucocorticoids
also stimulate the liver to bresk them down into amino acids. The amino
acids can then be rebuilt into enzymes that are needed to catalyze the
increased chemica activitiesdf the cells or be converted to glucose.

2. The glucocorticoidsmake blood vessels more sensitive to stimuli that
bring about their constriction. This response counteractsa drop in blood
pressure caused by bleeding.

3. The glucocorticoidsalso inhibit the production of fibroblasts, which
develop into connectivetissue cells. Injured fibroblasts release chemicas
that play a role in stimulating the inflammatory response. Thus the
glucocorticoids reduce inflammation and prevent it from becoming
disruBtive rather than protective. Unfortunately, through their effect on
fibroblasts, the glucocorticoids also discourage connective tissue formation.
Wound heding 1s therefore dow during a prolonged resistance stage.

Note: The resistance stage of the general adaptation syndrome allows the
body to continue fighting a stressor long after the effects of the alarm
reaction have dissipated. This stageis usualy successful in seeing us
through a stressful situation, and our bodies then return to normal.
Occasionadly, the resistance stage fails to combat the stressor and the body
"gives up" and the body movesinto stage three - exhaustion.

Stage Three - Exhaustion
1 Lossof potassium resultsin progressiveloss o cell function ultimately
resulting in the death o cells. Unless rapidly reversed, vital organs cease
functioning and the person dies.
2. Depletionof glucocorticoids results in a sudden loss of cell nutrients.

3 Theorgans begin to weaken as a result of sustained stress
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Conceptual Framework

Many firedepartmentsin the United States encourage physica fitness and some
providefacilitiesfor physica fitnessactivities, but few have mandatory physical fitness
requirements. Clearly fitnessisamultifaceted concept Thefitnessrequirementsgeneraly
acceptedin theliteraturew  be used to classify and measurefire fighter fitnessin this
sudy. The purposeof thisstudy isto assessthe effect o the mandatory exercise
participation and the mandatory fitness requirementsd the San Marcos, TexasFie
Department. There are three primary hypotheses that form the conceptua framework for
thisapplied research project Each primary hypothesesiscomprised of six sub
hypotheses.

Thefirst hypothesis (H1) and subhypotheses of this applied research project deal
with the effectsdf the mandatory exercise participation and mandatory fitness standardson
the physicd fithessaf thefirefightersfrom the inception of the program to August 1995.
Hypothesisone and the sub-hypothesesare asfollows:

H1:  August 1995 total fitnessscoreswill meet or
exceed acceptable standards.

Hla August 1995 scoresof aerobic capacity will meet
or exceed acceptable standards.

Hlbh August 1995 scoresof body composition will
meet or exceed acceptablestandards.

Hlc:  August 1995 scoresof flexibility will meet or
exceed acceptable standards.

Hid August 1995 scoresdf muscular endurance will
meet or exceed acceptablestandards.

Hle:  August 1995 scoresof muscular strength will
meet or exceed acceptable standards.

HIf:  August 1995 scoreson the combat test will meet
of exceed acceptablestandards.



Hypothesis two (H2) and sub-hypothesesdeal with fitness scoresfrom the
inception of the mandatory exercise participation and fitness standards program during the
period of timethat a structured exerciseformat wasin place from October 1991 to January
1993. Itisanticipated that the structured mandatory exerciseformat resulted in improved
fitness scores that fall within acceptable established ranges. Hypothesis two and the sub-
hypotheses are asfollows:

H2:  Thereisa pogtiverelationship between the
structured mandatory exercise format and total
fithess scores.

H2a: Thereisa postivereationship betweenthe
structured mandatory exercise format and aerobic

capacity.

H2b: Thereisa postivereationship between the
structured mandatory exercise format and body
composition.

H2c: Thereisa podgtivereationship betweenthe
structured mandatory exerciseformat and
flexibility.

H2d: Thereisa posgtive reationshipbetween he
structured mandatory exer cise format and
muscular endurance.

H2e: Thereisa pogtivereationship betweenthe

structured mandatory exercise format and
muscular strength.

H2f: Thereisa postivereationship between the
structured mandatory exercise format and
performanceon the combat test.

Hypothes's three (H3) and sub-hypothesesded with the period of time from the
eliminationof the structured exercise format to the mogt recent fitness tests, August 1995. It
is anticipated that fitness scores will show adecline but remain within acceptable ranges.
Hypothesis three and the sub-hypotheses are as follows:

H3: Thereisanegative relationship between

eliminationaf the sructured mandatory exercise
format and overall fitnessscores.
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H3a: Thereisa ng?aliverel ationshipbetween
elimination of the structured mandatory exercise
format and aerobic capacity.

H3b: Thereisa ne?ative relationshipbetween
elimination of the structured mandatory exer cise
format and body composition.

H3c: Thereisa ng?ative relationshipbetween
elimination Of the Sructured mandatory exercise
format and flexibiliry.

H3d: Thereisa ne?ative relationshipbetween
elimination of the structured mandatory exercise
format and muscular endurance.

H3e: Thereisa negativereationshipbetween
elimnationof the structured mandatory exercise
format and muscular strength.

H3f: Thereisa ne?ative relationshipbetween
eliminationof the structured mandatory exer cise
format and performanceon the combat test.

Table 2.4 providesa summation of the hypothesesas they comprise the conceptual

framework.

Physiological Componentsof Fitness
Theliterature consistently identifiesfive physiological components of fitness. Most
authors recognize aerobic capacity, muscular strength, muscular endurance, body

composition, and flexibility as the primary componentsof physical fimess programs.

Aerobic Capacity

Aerobic capacity isthe ability of thecells to take up and utilize oxygen to transform
energy to support muscleactivity. "Aerobicfimessisdefined asthe ability to participate in
sustained arduous physical activity for extended periods of time" (Davis and Dotson,

1991a, p. 1-3). Aerobic exercise increasesaerobic capacity and has positive impacts on
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many of the body's systems. ARA Human Factors-On-Target Update (1993, p. 5)

described the benefitsof aerobic exerciseasfollows:

Besides making the heart stronger and maintaining the vital
capacity of the lungs, theseexercises increase the size and number
of the mitochrondia (and important enzymes), the part of the cell
that producesenergy. They make the cells moreefficient and
thereby increasetheenduranced theindividual. Increased
aerobic training also helpsthe red blood cells unload oxygen faster
with theexercising tissues. Aerobic conditioning further makes
theremova of the "waste products’ (carbondioxide and lactic
acid) much moreefficient. The benefitsof increased aerobic
capacity for firefightersshould beevident to all - they can work
longer with lessfatigue. Aerobicfitnesseven hasan impact when
performing short burstsof intense physical activity by helping
flush out the blood lactatesfaster. The bottom lineis that you can
recover more quickly from any physical activity if you have a high
level of aerobicfitness. Another important benefit isthe reduced
risk of cardiovascular disease.

Musculoskeletal Fitness
Musculoskel etal fitnessis best described by itscomponents. (1) muscular strength,

(2) muscular endurance, and (3) muscular power. All three contribute to a state of muscle

fitness.

Muscular Strength

Muscular strength isthe ability of musclesto exert force. Lifting weightsisan
example of muscle strength. " Strength can be dynamic, where the weight or massis
moved, or static (isometric), where nothing moves and agaugeis used to determine the
force" Davis and Dotson, (1991a, p. 1-5). Anaerobiccapacity isacomponent of muscular
strength. ARA Human Factors - OneTarget Update, (1993, p. 5) described the importance
of muscular strength/anaerobic capacity for fire fightersasfollows:

All of the physiological studiesconducted by exercise scientistsin

developing physical performancetestsfor firefightersreveal that
the first three to ten minutesat thescene of afireor accident are



Table2.4
Overview of Hypothesesand Conceptual Framework

H1 H2 H3
Fitness Current Mean Two Years After | After Elimination
Category Fitness Implementation Of Structured
Scores Medt or e Fitness Exercise Format
Exceed Standards Scores Mean Fitness
Improved Scores
Decline But
Remain Within
Acceptable Range
Aerobic Capacity Yes Yes Yes
Body Composition Yes Yes Yes
Flexibility Yes Yes Yes
Muscular Endurance Yes Yes Yes
Muscular Strength Yes Yes Yes
Combat Test Yes Yes Yes




the mogt critical and physically demanding. Thisisthetime period
when firefightersand EM S personnel must movequickly to set up
heavy equipment, suppressflames, effect the rescue of trapped
people, perform forcibleentry, etc. Thismust bedone asrapidly
and safely as possible, often using SCBA. The physical
requirementsto do thisrequirea high level of strength - brute
force.
Muscular Endurance and Power
"Muscular enduranceisthe ability of musclesto sustain contractions(Davisand
Dotson, 1991a, pp. 1-5, 1-6). Muscular endurance isthe ability of a muscle or group of
musclesto execute repetitive actions (Texas Municipal League, 1983, p. 15).
"Muscular power is sometimesreferred to as explosive strength” (Davisand
Dotson, 1991a, p. 1-6). Examplesd exercisesthat require muscular power (explosive

strength) are pol e vaulting, shot put, dashes, and the hammer throw.

Flexibility

"Flexibility is best defined as the range of motion( ROV) through which thelimbs
attached to ajoint are capable o moving. Therangeisusually described in degrees’ (Davis
and Dotson, 1993, p. 1-6). Being flexibleisa significant conmbutor to prevention of
injury especially back and musculoskeletd injuries, which are common injuriesin thefire

fighting profession.

Body Composition

Davisand Dotson, (19914, p. 1-7) defined body composition as "[T]he ratio of fat
(adipose) tissueto tota body weight, which includesfat and lean (fat free) tissue, isyour
body composition or percent of fat value". Body compositionisconsidered a more

accurate measure o fitness than isthe usedf height and weight charts.



FitnessTesting
Tedting is an important component of any physica fimessprogram and can provide
benefitsto participants. Davisand Dotson, (1991a, pp. 4-2 & 4-3) cited the five mgor
benefitsof testing asfollows
1. Providesareference point for comparison with future progress.

2. Deveopsan exercise programspecific to the needs of each
subject.

3. Minimizesrisksto individuaswith physica limitations.

4. Providesincentiveand motivation for adherenceand
improvement.

5. Providesredisticexpectationsfor improvement.

Scoring and Point Ranges of Fitness Tests

Davisand Dotson, (1991a) recommended testing methodsfor each of thefive
physiologica components of fitnessand developed an On-Target method of calculating
pointsfrom the raw scores obtained in each physiological component category. Theraw
scorefor each physiologica component isdetermined by performancelevelsattained on
testsof each component. Theraw score attained in each component is equated to aring
vaue. Thering vaueis multiplied by aconstant multiplier assgned to the component, the
resulting product is the total pointsobtained for that category. Thesum o thefive
categoriesiscalled the On-Target Scorel?. A firefighter'sfimessleve is rated upon point
range categories. Refer to Table 2.5 and Exhibit 4.1 for further explanationdf standards

for measuring and scoring physiological components.

13Referred to asthe tatd fitnesssoorefor the purposes of thisresearch.
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Table 2.514
Standards of Testing, Measurement, and Scoring of Physiological Components
Physiological Test Caegory Raw Score Range
mponent Maes Females
Aerchic Step Test Excdlent > 549 > 439
Capeci Good 420 - 549 340 - 439
b4 Avaae 350 - 419 280 - 339
Far 300 - 349 240 - 279
Poor < 30.0 < 240
Muscular Hand Grip Excdlent >118.9 > 539
Strength (Lbs.) Good 1099 - 1189 494 - 539
Avaae 104.0 - 1089 472 - 493
Far 940 - 103.9 426 -47.1
Poor <940 < 42.6
Muscular Averaged Excdlent > 399 > 299
Endurance Max. Number Good 340 - 399 250 - 299
o Sit-Ups & Average 260 - 339 190 - 249
Total Number of Fair 170 - 259 120 - 189
Push-Ups in Poor < 170 <12
Body Neck/Abdomen Excdlent < 160% < 22.0%
Composition Ratio Good 160 - 180 % 20 - 24.0%
Avaage 181 - 22.0% 24.1 - 28.0%
Fair 22.1 - 250% 28.1 - 31.0%
Poor > 25.0% > 31.0%
Flexibility St-and Reech Excellent > 44.9" > +6.9"
Test Good +2.0 - 449" 440 - +6.9"
Average 0.0 -+19" +2.0 - +3.9"
Far 20 --0.1" 0.0 - +1.9"
Poor <-2.0 <0.0

Testing Methods

Aerobic Capacity

Davis and Dotson, (1991a, 4-3, 4-6) recommended mile-and-a-half run/walk tests,
dep tests, bicycleergometer, or aone mile walking test to measure aerobic capacity. The
one milewalking test isrecommended for "...individuals who might not be capable of

completing the 1.5 mile run" (Davis and Dotson, 1991a, p. 4-7).

l4g0urce: Davis, P. O. & Dotson, CO. (1991a), Certified FitnessCoordinator Training Program. ARA
Humen Factors, 10th Ed., 1-2 thru 11-27.



Muscular Strength

Muscular strength can be measured using thefollowing tests: (1) hand grip, (2) pull
down, (3) bench press, and (4) leg press. The hand grip test correlates highly with an
individualsoveral body strength - it representsand individud 'sability to move an object.
A hand dynamometersis used for this test.

Muscle Endurance

Muscle enduranceis messured by cdculating theaverage o the naxi num number
d push-upsan individua can do and thetotal number of St-upsand individual can doin
two minutes. (Davisand Dotson, 1991a, p. 4-22)

Body Composition

Body compostionisestimated by using oneor acombination of techniques
including skinfold thickness, body circumferenceor hydrostatic weighing. Typeand
number of measurements usad depends upon the time and financid resourcesdof the

department.

Flexibility

Muscular flexibility is messured by the Sit-and-reach test (Davis and Dotson,
1991a, p. 4-21) Theindividua sitson thefloor, back and hipsagainst the wall, knees on
thefloor, feetflexed at aright angleto thelegs, and amsextended. Thetoesare
consdered the zero point. Theinchesan individua can reech past the normal extension of
the amis the measurement. The greeter the distance past thetoes the better the score.

Lower-back and hamstring muscleflexibility isthe primary consderation in this test



Fitnessin aerobic capacity, muscular strength, muscular endurance, body
composition, and flexibility are necessary for attaining acceptablelevelsdf performancean
the combat test.

The Combat Test

Thecombat test is consdered the mog comprehensiveand objective assessment of
the physical fithess o firefighters. In fire departmentsthat measure physical fimess, it is
the primary mode d measurement. Tasksof the combat tes encompassall of the
aforementioned physiologica componentsd fitness.

Thecombat test isreferred to in theliterature by various names. combat test,
criterion task test, and physical performanceassessment are the most common. For
purposesof thisresearch, theterm ‘combat test’ will be used. No matter what the test is
caled the goasare the same - to objectively assess afirefighter'sability to perform her/his
job based on activitiesthat Smulatethose required in actud firefighting Situations.

Components of Combat Test

The basic componentsd the combat test are; (1) stair climb, (2) hoisting, (3)
forcibleentry, (4) hose advance, and (5) victim rescue. Thetest is performed wearing full
turn out gear and SCBA. Thecomponentsare done in sequencewith no pauses between
events. Participantsmust observe the same safety precautionsas required in ared
fireground Situation. Theevent is scored by thetotd timeto accomplishdl eventsin
sequence. An acceptabletimeon thetest is7:00 minutes, an excdlent timeis 5:00 minutes
or less (Davisand Dotson, 1991b, p. 3)



Stair Climb

Thestair climb isdone carrying three sectionsof 1.5inch hose, nozzle and gated
wye up theequivalent of fiveflightsof high-rise stairs(Davis and Dotson, 1991b, p. 1).
Davisand Dotson (1991b, pp. 1.2) recommend thefollowing procedurefor the stair

climb:

Thefree hand may be used to assistin the climb by pulling on the
handrails. The event starts when thefirefighter picks up the hose
load, and ends when the hose load is depositedin the circle
marked on thefifth floor. ... Not unlike the scene of an actual fire,
the firefighter needsto pace to ensure that sufficient reserveis
maintained to perform once at thefloor of thefireor on the
subsequent tasks.

Hoisting
Hoisting is usually done when the participant reaches thefifth floor landing. In
most instances alarge section of hoseis hoisted up five stories. Davisand Dotson,

(1991b, p. 2) recommend thefollowing procedurefor hoisting

With theaid of one-half inch utility line, pull with a hand over hand
motion the equivalent weight of afly section of an extension ladder,
fan or 50" section of 2.5" hose. Distance to be pulled will depend
upon the department's SOPfor such tasks. Redlistically, four or
five stories would be maximum height of such an evolution.
Incorporatinga pulley placed in thelentil of the window on the top
floor Is an appropriaterepresentation of the physical demands
routinely required for hoisting activity. ... When thisevolution is
complete enter the stairway for the return to the ground level. Walk
down the stairs, making contact with every step. No skipping of
stepsisallowed on the way down.

Forcible Entry
Forcibleentry issimulated by drivingan "I" beam five feet by striking theend of
the girder with a specia 9 pound sledge hammer (Davisand Dotson, 1991b, p. 2).



Hose Advance

Davisand Dotson, (1991b, p. 2), recommend the following procedure
for the hose advance:
After walking the required distance of 140 feet, pick-up the
marked portion of the hose and moveit to the"X" mark on the
ground (30 to theleft). Next take the nozzleend of the 150 foot

charged 1.5 " line and advanceit 40' to the box marked on the
pavement where you will crack the nozzle and discharge water.

Victim Rescue

Victim rescueissimulated by liftingor dragging a 175 pound simulated victim a
distance of 100 feet. Both the participant and the victim must cross the finish line (Davis
and Dotson, 1991b, p. 2).

The National Fire Protection Association (1995, p. 192) comments on the victim
rescue component of the combat test asfollows:

The most critical task expected of fire fightersisthe rescue of a
member of the community or a fire suppression crew member. The
importance of thistask transcendsall othersand isdirectly
responsive to themission of thefire service; the protection of life
and property. Thistask represents an essential function as defined
in the ADA and isone of the most demanding required of fire
fighters.

Most fire departments that do combat testsfollow the basic design of Davis and
Dotson, There aredlight variations usually attributable to financial constraints. For
example, some departments may improvise what they use to simulate avictim. F they
don't have an actual dummy they may use 175 pounds of tirestied to arope asa substitute.

A national competition is held every year in which fire departments from across the
United States participate in combat tests based on Davisand Dotson's design. F i
departments that win these competitionsdo not necessarily have fitness programsin place.

They may have selected one or moreindividualswhotraind| year to compete.



Combat Test - Abilities & Training Required

The Nationa F i Protection Association has included abilitiesrequired and task-
specific training recommendations for each component of thecombat test in itssub
committee recommendations on physical performanceassessment. The components,
abilitiesrequired, and training recommendationsare presented in Table 2.5.

Thecombat test iscomprehensive and includesdl thecomponentsof physical
fitness. F i fighting usesalmost all of the mgjor muscle groupsand requires a well-

planned fitness program to ensure that training is thorough and comprehensive.

Frequency of Combat Test

Although the combat test isconsidered the "gold standard of physical fitness
measurement for fire fighters, testing of the individual physiological componentsshould be
doneregularly to determinefitnesslevelsin specific categories. Assessment of the
individual categories provides useful information for evaluation of individual exercise plans

and overall program design.

Scoring the Combat Test

The combat testis atimed test and is scored in minutes and seconds. An excellent
timeis 5:00 minutesor less and a acceptable timeis 7:00 minutes (Davis and Dotson,
1991b, p.3). The San Marcos. Texas i re Department requiresa minimum score of 7
minutes 30 seconds on the combat tes.

Scores on each of thefive physiological components, asdescribed in theliterature,
and the combat test will be assessed based on scoresof individualswho participated in the
mandatory exercise and fitness requirement program from itsinception thru August, 1995.
Scoreswill beanalyzed to determineif the scores attained fall within acceptable ranges.
based upon the On-Target guidelines. Scores, after elimination of the rigid exercise format,



will be andyzed to determinethe impact on scoresdf totd fitness, the physiologica
components, and the combat test.

Conclusion

Theliteraturereview and conversationswith fire department administratorsand fire
service professionds provide the basisfor the research and contribute to the devel opment
o the conceptua framework. It isgpparentin theliteraturereview Ehat thereisalack of
descriptiveand explanatory information on theimpact o mandator; physica fitness
requirementsin fire departments. Thereis adequate information to assessthe physica
fimesslevelsd fire fightersin tota fitness, thefive physiologica components, and
performance on the combat test. Thefollowing chapter, Chapter Three - The Research
Setting, will describethe San Marcos Fire Department, the geographica setting, the
structured the city government, the evolution of thefitness program, the physical fimess
policy of the San Marcos Fire Department, and includestranscripts of an interview with
Dan O'Leary, Fire Chief and Todd Derkacz, Assstant Fire Chief.



Chapter Three - The Research Setting

Introduction

The San Marcos Fire Department islocated in the city of San Marcos, Hays
County, Texas. Thecity iscondgdered the Gateway to the Texas Hill Country and is
located twenty-9x milessouth of Austin, the State Capital, and forty-five miles north of
San Antonioon TH 35. Southwest Texas State University islocated in San Marcos. Itisa
growing state supported univerdty and has an average sudent populationdf gpproximately
21, 000students. Theresident population of San Marcosis 37, 500, excluding the student
population of Southwest Texas State University. San Marcosis the county seat of Hays
County. Geographically the city encompasses seventeen square milesand isgoverned by a

council-city manager system that includes six elected council members and a mayor. 15

San Mar cos Fire Department

The San MarcosFire Department provides fire protection and rescue servicesfor
thecity d San Marcos. It providesfire protection and rescue servicesto some outlying
communities based upon mutud ad agreements. 1t providesthese servicesto Southwest
TexasState University. |n addition, it providesemergency rescue servicesto Southwest
TexasState Univeraity upon request. The department maintains three fire stationslocated
within thecity limits. It maintains1 ladder truck, 1 rescuetruck, 2 brush trucks, 4
engines, acaptain'scar, 1 sedan, and 2 pick-up trucks. The San Marcos Fire Department
iscomprised o thirty-threefire service professona sincluding one fire marshall, onefire
chief, one assistant fire chief, three captains, Sx lieutenants, twelveengineers, ninefire
fighters, and fifteen volunteer firefighters. The department employees one department
secretary.

158ource of information in this paragraph is from Century Telephone, November 1995 Telephone Book.
Information provided to Century Telephoneby the San Marcos Area Chamber of Commerce.



Evolution of the Mandatory Fitness Program.

The mandatory exercise participation and fitness sandardsprogram evolved
casudly in the 1980's. TheFire Chief a that time was afitness advocate and he set the
stagefor the current fitness program. Hedid so by moddling fitness behavior and by
alowing thefirefightersto exercise as part o their norma work routine. By theend of his
tenure there was genera acceptanced the importance of exercisefor firefighters. In the
early 1990's, the program became moreformal. A new Fire Chief, Dan O'Leary, redlized
theefficacy and necessity d physical fitnessfor firefightersand implemented aformal
fitness program.

An interview with Fire Chief, Dan O'Leary and Assstant Fire Chief, Todd Derkacz
givesingght into the evolution of the mandatory fitnessprogram and into the world o the

professional fire fighter.

Interview With Fire Chief and Assistant Fire Chief

Thefollowing was transcribed from atagped interview with the Fire Chief and
Assigtant Fire Chiegf of the Sen Marcos Fire Department!6, Theinterview isinsightful both
from a public administration and human perspective. It giveslife and emotion to the
literature review, validatesmuch o the current literature; and, shows how programs,
policies, and procedures often evolve and come to fruition in the public sector.

FireChief: Mogt fire firefighter injuriesthat occur are due to heart
attacks. Heréswhy -- | think that isgeneraly true, at night, atypical call in
the middled the night, -- it isthree o'clock in the morning, aguy isdead
adeep -- totaly relaxed, when the darm goesoff he getsout of bed, putson
about sixty poundsdf gear, jumps on abuck, screamsto a fire, gets there,
and when he gets there, people are usudly in apanic, screaming at him, and
he's having to drag hose, and, and laddersand axes, and heisgoing into a
house that is probably 700" to 800" degrees and he can't see, everybody is
screaming a him, total, total maxed out. And al that happens within
about four minutes. That'swhy most o them kedl over -- the body just
can't handleit -- it istoo much. 1t goesfrom atota State of relaxation to
totally maxed out in four minutes. |n no other Situation have | ever seen has
that happened to anybody. You know, professiona athletes warm up

16personal communication, interview, February 19. 1996.
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before they play and thiqfire fighting) isa situation where the body goes
from totally asleep to totally maxed out in four minutes. And itscausesalot
of peopleto keel over, just from heart attacks. So that was really what
started us thinking -- you can't do thisunlessyou'rein fairly good shape --
you've got to bein better shape than the average person. We've been
fortunate herein that we haven't had anybody havea heart attack at afire
but there have been department'saround us that have. And we've know
fire fighters that have gonetofiresand had heart attackswhen they arrived.
But, usually, what killsfire fightersis that -- going from that total relaxation
to totally stressed out. That isusually what doesthemin -- itistheleading
cause of death In fire fightersat afire.

Interviewer: What goes through your mind, is it exciting, is it
fear?

FireChief: Itisal that - your adrenaine starts flowing right away,
you're out of bed, you put your bucket gear on and everybody elseis
moving fast. You're getting on the truck, you're nervous, you're scared,
you turn around you see the fire, people running around. It'sjust an
adrenaline rush.

Interviewer: What do you think about? What do fire fighters
think about at this point?

FireChief: They think about all the thingsthat they have to do, what
jobsdo | havetodoin the next ten minutes. What is my role here? What is
my assignment? Y ou know fire fighterskind of learn real quickly todo
what | call disassociate, they are ableto step out of themselves. They just
go on automatic and put al their feelings, emotions, al that on hold. That's
the only way they can deal with the mangled bodiesthey seeand al that
stuff. You learn real quickly as afire fighter how to do that. You just turm
your humanity off, so to speak, and do what you have to do and, you start
that process. You get ready for that, you get ready for what's about to
happen, kind of begin to disassociate. Itiskind of scary, it realy is. But
when they come back to the station they have to deal with that. They have
todeal with all thoseemoations. They till have to deal with what they saw.
But, they do it when they come back to the station, after it isall over with.
Usually the way they do that is they Sit around and talk with the guys and,
ah, you know they make sick jokes about stuff. I'vefound, in talking with
psychologiststhat is pretty normal. The same thingsthat veterans of wars
to through, same thing, you kind of disassociate yourself with the reality of
what's going on and do your job and then deal with all that stuff later.

Interviewer: Do they ever suffer from post-traumatic stress
syndrome?

Fire Chief: Sure.

Interviewer: What's the average duration? Or can you even
say there is an average duration?



Fire Chief: Thereis not an averageduration. They have to deal with it
one way or the other. And if they don't, it manifestsitself and they have
problemsat home. Fiefighter's have high divorcerates. It's hard, it's
hard to deal with. Y ou know, when | go home and one of my kids has hurt
her finger that day, I'm probably not as sympathetic as most fathers might
be because | just saw somebody that had their head cut off that day. So, it's
just different. And not alot of people can handlethat, they are not able to
come back from that reality and step back into their own world and bea
normal person. So that's one way it manifestsitself. | think depressionis
another way, guysget depressed real easily. But we'rereal good about
dealing withit. Wecome back hereand wetalk about it. | mean everybody
talks about what's happened. Every time we have a major incident we get
everybody together and talk about what happened, what wedid. Wecall it
acritique and we talk about the process we went through, how could we do
it better type thing. But it also servesthefunction of getting guys to tak
about the experiences they went through. And that helps. So most of them
are pretty good at dealing with it that way. They live here with the other
guys so they come back here and sit around the coffee table and talk about
what they just saw.

Interviewer: So everybody is free, if they want to make a sick
joke they can do that - it's real open?

Fire Chief: Oh yes. Everybody understands what's going on and that's
how they deal withit. But wefound that beingin shape and being in good
physical condition helpsall that too. Helpsin your performance, you know
that you were able todo the best you could at that time. When | first
became Chief here there were guyswho within ten minutesof beinginafire
were passed out and | had to ship them off to a hospital. It was just sheer
exhaustion, no one had a heart attack, they just couldn't go any more. They
were passed out lying on the ground trying to catch their breath, dehydrated
and everything else. What we noticed when we started getting guysin
shape was that that ended, we don't have that any more. They know how
to pace themselves, they understand what is going on with their body, they
understand if they are feeling bad what's going on, they know they need to
go get someliquids or rest, or whatever. So that has been a big benefit. It
wasreal common, before we started thisprogram, for me to have at |east
two guy's| would haveto send to the hospital and they would be in there
for acouple of daysrecovering.

Anyway, itis hard to describe what theemotionsare that guys experience
when they are going to afire but, it isevery emaotion you can think of. It's
the adrenaline, it's an adrenaline rush. Y ou're running pure adrenaline.

Y our body ismaxed out over and above what it normally does, and it's
exciting. You're fearful, you're nervous, you're scared you're going to
mess up, you're walking into a situation and you have no idea what's going
on. You're showing up and peopleare expecting you to intervenein a
crisis, and you know, you may have just been in bed three minutes ago.

Also, our guys usea self contained breathing apparatus. Those things are
designed, 1n optimum conditions, to last thirty minutesof breathing time.
You get to afireand you'rereally excited and if you'reout of shape you



can suck that air out of therein about seven minutes, and some guys would.
| noticed after one bottle of oxygen they'd belying on the %round, they
wereso tired. And we have noticed over the years (since the
implementation of thefitness program) the guys are ableto go a whole
bottle, the bottledoesn't last seven minutesnow it lastsfifteen to twenty
minutes. They come back, they put another bottle on and they go back in
again. So we saw a big differencein that.

Interviewer: Did the exercise program start informally in the
1980's?

Assstant Fire Chief: Thefirst year we actually started running on duty
wasasfar back asabout 1980, but it went in wavesand that wasjust the
first timeweactually took a fire truck to alocationfor the purpose of
exercising. It wasjust whoever wanted to go could go.

Fire Chief: But, it wason duty and that was something.

Assgant Fire Chief: Yeah, that was actually pretty remarkable
considering the idea of exercising on duty had just sort of come out in the
fire service as being even possible.

FireChief: It was a culture change that slowly happened over the years.
Even in thefire service country-wide | think there are probably somefire
departments that don't dlow their guysto do any PT. | think thereare very
few but there may be sometill out there.

Assistant Fire Chief: That's true, just for fear of workers comp
problems. But it usually ends up being kind of an excuse or akind of cover
because those people that ar e putting that law down don't want to have to
confront that whole matter of physical fitnessor getting in shape.

Fire Chief: They areableto consider it acost and not worth it.

Assistance Fire Chief: But, like Dan was saying, it isa rea
productivity gain when you can havetwo bottles per person and have them
last fifteen minutes. Manpower isabig issueduring alarge alarm because
we don't have that many peoplein our department even when everybody
shows up, reserves included. It takesalot of peopleto seealarge alarm all
the way through. You havetofight thefire, you havetoreload all the
equipment, you have to do the overhaul and salvage, itisalot of heavy
lifting, moving, and you're working through the night, perhaps. So it's
like having more people on the sceneif they can work another hour, two
hours, and recover and go back and do it again

Interviewer: In an average fire what's the duration from the
time the alarm goes off until the over-haul and salvage is
complete?

Fire Chief: Somewhere in the neighborhood of two hours. And usually,

if you watch them, when they are picking up they aredragging. They have
already spent al their adrenaline, thereis no excitement left, it isdark and
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usually cold, wet, dirty and stinky. The crowd isgone and they are there
having to roll hose and they aredragging - they can barely function.

Assgant Fire Chief; During the 80's the program came and went, we
may have told you that Dan's predecessor was at least afitnessnut. He
planted a good idea, it never really got off the ground but in away it got us
ready. People became awarethat the issue wasout there, that fimess counts
for something, so | think everybody kind of knew that it was supposed to
happen. By that time Chief made a seriouseffort to see that the program got
started.

FireChief: Oncethefirefighters decided it wasagood ideathe rest of it
waseasy. What sold it (physical fitness) to me was when | became Chief.
Therewasoneincident, | still remember it today. Therewasafireat
Allenwood Homes, and there were seven guyson duty that day, daytime
fire. And we went to thisfire and we paced out and we got very few of our
volunteersto comein because most of them have jobs, most of our off-duty
guyswereout of pocket. So weended up having only about 8 or 9 guys
totally for this house fire. Within fifteen minutesafter we were there| had
four of the eight guyslying on the ground, they were just gone. And this
placeisstill on fire and | had no onefightingfire. Somebody ran the pump,
somebody in charge, there was nobody squirting water on thefire. |
realized then we werein troubleif these guyscan't go more than 10 or 15
minutes. At thetimel became Chief everybody wanted more training and

dl of asudden it occurred to meit doesn't matter how well trained you are if
your legs can't carry you you're no good. If your legscan't alow you to
useyour training it's useless. | remember that time, | said "Man, we've go
to do something. Thisisgoingtokill us" That's the one issue or one
incident | can remember where that redly hit hometo me.

Interviewer: |s that the point when you decided there would
be a fithess program?

Fire Chief: That's when | knew, that's when | said "We've got to,
we've got to make thisasimportant asany kind of trainingwedo”. It
doesn't matter how good the guys are, how effectivethey are in what they
do, if they can't carry it out it isridiculous. | mean, it seems to be so basic
that it just hit home. All of asudden, | realized thisjust hasto beacritical
part of what we do.

Interviewer: What did you do from that point? Did you just
show up and say "Hey we have to do this?"

Fire Chief: No, | knew that wouldn't work either. It had to be, as weve
said here, anytimeyou start a program like that the guys have to agree and
buy into it. Wedidn't even sit down and plan it out, we just ....

Assistant Fire Chief: We provided the information. There was
structure to it but what really makesit happen is when they know it's going
to happen and they buy intoit. I not every last one of them at least the vast
majority. Itislikeacritical masswherethe momentumwill carry it. But
you still have to be thereevery day to habituateeverybody becauseif you



aren't there providing motivation to get them out in the bay to do
calisthenics or whatever it won't succeed.

FireChief: After theincident at Allenwood Homes is when we started

doing calisthenics. | actually got out thereand lead them and | wasin worse

shape than they were. | definitely helpswhen we get out there and work

out with them, there's no doubt about it. And then we had to deal with the

politics and the community. Peoplein thecommunity weren't used to

seeing firemen working out. We had to deal with theletters to the editor -

"Why arethe fire trucksparked behind the San Marcos Athletic Club?'.

The public posed questions such as"Is that what these guysdo for aliving

come to work and get to work-out?' But | had the support of thecity

manger, Larry Gilley. He knew what we were doing and was willing to

take the hits. After whilethat died out, peoplegot used toit. Now itisa

part of their culture too -- firemen, one thing they do is they work out, keep

In shape. At the time we had aradio station and they had a talk show and |

could go on radio explain what wasgoing on. Theguy that ran the radio

program was afitness type guy, and he understood what was going on too.

We haven't heard acomplaint in about three or four years now.

Assistant Fire Chief: And most people do expect to have a physically

fit fire department. That has becomepart of their image of us.

From acasua and intermittent beginningemerged an organized physical fitness
programfor the San Marcos e Department. Prior to theimplementation of the
mandatory fitness program the Assistant e Chief Received formal training from ARA
Human/Factors. Thetrainingincludedall aspectsof establishing and maintaining fitness
programsfor thefire serviceindustry. The programformally beganin 1991 with the

implementation of a structured exerciseformat -- structured both in activitiesand time.

Structured Mandatory ' Exer ciseFor mat

Theimplementationof the structuredexerciseformat marked the beginning of the
mandatory fitness programin 1991. Theformat required that d| those employed in
professional fire service positions participate. Each individual was required to exercise
every week day they were on duty - which averaged approximately 2.23 days per week.
Theformat included one hour of aerobicexerciseat alocal aerobicfacility, followed by
forty minutes of weight-liftingalso at alocal facility. The structured work out continued
until January 1993. At that time Chief O'Leary noticed that people seemed to be getting



bored with the structured routines. He decided to abolish the structured routines at this
point. Thisdid notimpact the mandatory aspect of thefitness program, it smply allowed
more personal freedom in theformat of theexercise. January 1993, marked the beginning

of the unstructured exercise format which continuestoday.

Unstructured Mandatory Exercise Format

The unstructured mandatory exerciseformat allowstota discretion as to the type of
exercisethey engagein. Thefrequency of exerciseisstill 2.23 days per week. Each
individual exercises 1.25 hourson theaverage. Thecity hasarranged for thefirefightersto
usefacilities at Southwest Texas State University and The San MarcosAthletic Club for
their exercise activities. Based upon the survey!? they engagein avariety of exercises.
Theresponsesto the question "l routinely engage in thefollowing exercises' appear in
Table 3.2.

Thirty-oneindividuals responded to the survey and of those 77% exercise when
they are not on duty, 97% said they enjoy exercising, and 77% think mandatory fitness
programs are necessary requirementsfor professional fire fighters. It appears that Chief
O'Leary iscorrect in hisbelief that physical fitnessisa part of the culture of the San
Marcos FHre Department. Even though the mgjority of thefire fighters support the fitness
program the mandatory aspects have not been relaxed. The physical fitnesspolicy is
official and mandatory. Chief O'Leary isdedicated to making the fitness environment
supportive and non-threatening. He believesthat isthe only way to make the program a
success. However, the department has a policy that recognizesthe value and necessity of

physical fitness for firefighters and provides the means to enforce the policy if necessary.

17gee Appendix forswey.



Table 3.2
ExercisesSan Marcos Fire Fighters
Routinely Engage In

Activity Number of

Responses
Aerobics 2
Basketball 19
Bicycling 10
Drinking Beer 8
Hiking 7
Jogging 11
Lifting Weights 21
Physical Labor 3
Racquetball 13
Sex 1
Soccer 3
Stair Climbing 2
Stairmaster 4
Swimming 5
Tennis 2
Volleyball 1
Walking 13
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San Mar cos Fire Department Physical Fitness Policy
Thefollowingistheofficia physicd fitness palicy of the San Marcos Fire
Department: (Source: The San Marcos Fire Department, document dated 11-28-94)
18.00 San Marcos Fire Department Physcal Fitness Policy

18.01 Membersare required to maintain the necessary degree of
physical fimessto perform the required dutiesof their position and
participate in physcal training and fimess programsprescribed by the
Department.

18.02 Theofficersof the San Marcos Fre Department recognizethe
hazardousand physical nature of fire fighting and assumesresponsibility
for deploying a firefighting force that iswell skilled and possessesthe
physical capacity to perform the arduoustasks of fire combat with
efficiency and minimal risk. The San Marcos Fire Department will not
deploy an individua who is physicaly unfit todo the job. Thecitizens
we serve expect and deserveno less.

18.03 Thepurposed the department physica fimess policy isto put in
place asystem that ensuresa high level of physical fimessamong
department personnd 0 that every deployableindividua can do thejob as
sately and efficiently as possible. Thispolicy establishesphysical
performance standards for department personnel, outlines the procedures
for measuring compliance with sandards, definesthe consequencesdo
non-complianceand explainsthe physical fitnesstraining procedures.

18.04 Itisthepolicy d thisdepartment that, asacondition of
employment, memberswill maintain astate of physical conditioning so
thet at all timesthey can met the physicd performancestandard. The
standard is the successful completion o the Combat Test o the
departmentin saven (7) minutesand 30 seconds or less. Thereare no
adjustments to the department physica performancestandard for age,
gender, or rank in theclassfied service.

18.05 Thispolicy appliesto al classfied employeesd the department
who areor be required to wear a Salf-Contained Breathing
Apparatus, unless specifically exempted by the Fire Chief and then only
for medical reasons.

18.06 Department officers areresponsiblefor ensuring that each
individua under their command meets physical performance requirements
and complies with the provisonsd thispalicy.

18.07 TheCombat Test will be given for theofficial record two timesa
year for al personne according to a schedule devel oped by the
department. General physica fithess assessments may be given at the
Chiefsdiscretion. Thefitness record documenting each individua's
performancewill be maintained an aconfidential bass.



18.08 Individualswho do not meet the minimum physical performance
standard of seven minutesand thirty secondson the Combat Test will
havetheir record flagged as not in compliancewith department physical
performance standards. These memberswill not beeligible for favorable
personnel actionsincluding:

a. Vacation and Holiday leaves must be taken in periods no
less than 72 hours when approved;

b. Noexchangeof shiftswith other department members
alowed;

c. Returningfrom all sick leave, theemployee must provide
proof of sicknessaf employee or family member;

d. Employeeisineligiblefor acting positionsexcept in
emergency Situationsassigned by the supervisor;

e. Employeeisineligiblefor overtime projectsor low
manpower except in emergency situation as assigned by
the employee's supervisor;

f. Employeeisingligiblefor special out of department
trainingor navel at department expense.

Further, the employee will be required to undergo assessment and
counseling by the Assistant Fire Chief and participatein a mandatory
physical fitness program designed by the Department designee.

Individualswill haveat least 9 days beforethey are required to take a
second Combat Test. The 90 day period providestimefor theindividual
toimprove their fitnessto the level needed to meet minimum
requirements. Individuals who meet the standard at the next test will have
the flag removed from their record and be reinstated to good standing.
Individualswhofail to meet the performancestandard at their second test
will be removed from combat duty and placed on standard 8 to 5 duty.
An employee at thistime may berequired to attend rehabilitation training.
A third combat test will bescheduled dter the second test, but before six
months from the date of the second failed Combat Test. Failureto meet
the required standard on the third attempt will result in the Fire Chiefs
questioning the physical fitnessof the employee and enacting Section
143.081 of Local Government Code 143 entitled " Determination of
Physical or Mental Fitness'. A finding of the Civil Service commission
of unfitnesswill result in termination. The Fire Chief may extend the
Combat Testing periodsto allow for rehabilitationof injuries, but only in
consultation with physiciansof physical therapists.

18.09 Atthedirectionof the Fire Chief, all personnel will undergo at
least one general fitness assessment per year. Other physical fitness
assessments may berequired asdeemed appropriate by the Fi e Chief.

38.10 Unlessotherwiseindicated, individualsin full duty statusare
assumed to be apparently healthy and capable of performing the physically
demanding tasks associated with firefighting. Assuch, they are also
assumed to be capable of participatingin physical fitness assessments and
EXErcise programs.



18.11 Fitnesstrainingisconsidered suppression training and shift

officerswill incorporatefitnesstraining activities into thedaily schedule.

At no timewill physica traininginterferewith a shift's responsibility to

respond to emergency calls. Participationin training exercises scheduled

by the chain of command that involvesfire suppressionevolutions (drills)

for the purpose of improving physical performanceis mandatory for all

personnel, including practice on the Combat Test

Thereisadual natureto thispolicy, initiated by Chief Dan O'Leary. One

component isa mandatory requirementthat is an incentiveto score adequately on the
combat test The second element isa program that makesexercise mandatory, whileon

duty. Eachindividual isrequired to exerciseabout 1.25 hours while on duty.

Other Aspects& Componentsof the Fitness Program

All new hiresare given a complete physical fimessexam and advised of their fitness
capabilities. All individualswho sustain injuriesare provided rehabilitation. Thefire
department contracts with a privatecompany to provideseminars on proper exercise
techniques and injury management. Customized exerciseroutinesare made available for
those who need them. The department also providescurrent literature on fitness and

healthy lifestyles.

Conclusion

Each fire department isunique. Each hasitsown culture. The importance of
understanding the setting, the organization, and the importanceof physical fitness of fire
fightersisseenin thischapter. There are many influenceson thelives of firefighters: the
community, the city, the political environment, the department, the nature of their job, their

level of physical fitness, their personality, and their family environment, to name afew.



Oned the most important pointsin thischapter is theimportance of physical fimessinfire
fighter safety and performance. Physical fimessisimportant not only for the individual fire
fighter but for their co-workersand the communitiesthey serve. The methodsused to

assess the mandatory fitnessrequirementsof the San Marcos Fire Department are presented

in Chapter Four - Methodol ogy.
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Chapter Four - Methodology

Methods

The methodology used to test the hypothesesisreflexivedesign utilizing the one-
group pretest-posttest. Thedataar e derived from archival records. Thisstudy will focus
on Sx fitnessscores o 25 firefighterswho have been in the mandatory fimess program
from October 1991 through August 1995.

In addition to the reflexivedesign the scores o theseindividualswi  be compared
to physica performance standardsscores developed by Paul O. Davis, Ph.D., president
and founder o ARA/Human Factors. Dr. Davisisarecognizedexpert in the area of
physical performance standardsfor both public and private sector organizations. He
created the Firefighter Combat Challenge® (combat test) and has significant fue service
expertise. The mandatory fitnessprogran o the San Marcos, Texas Fire Depatment is
basad upon the ARA/Human Factors program and standardsfor thefire service.

Theliterature review described the physiologica componentsaf physical fitness
(aerobic capacity, body composition, flexibility, muscular endurance, muscular strength,
and the combat tet) for fire fighters. Theliterature providesaprofile d the testing and
measurement standardsfor each component and judtificationfor the use o fithess programs

in thefirefighting profession.

Reflexive Design

Reflexivedesign isaformd quas-experimenta design. Babbie (1995, p. 344)
definesquasi-experimenta designsasthosethat ...are distinguished from 'true
experimentsprimarily by thelack d random assgnmentdf subjects to an experimental and
acontrol group.” In areflexivedesgn thetarget group isitsown control (Bingham and

Felbinger, 1989, p. 173). Reflexivedesignsare often referred to as before and after
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studies. Theone-group pretest-posttest form o reflexive design will be used for this
applied research project.

Bingham and Felbinger, (1989, p. 173) dtated that the one-group pretest-posttest
design isappropriatewhend!| subjects participatein the program and it isimpossibleto
locate non-participating individuals. Themandatory nature of the San MarcosFire
Department'sphysicd fitness program meetsthesecriteria

Theessential judtification for use d the one-group pretest-posttestdesign isdefined
by Bingham and Felbinger (1989, p. 173) asa Stuation in which "...it isreasonable to
believe thetargetsremain identica in relevant ways before and after the program.” Because
thisresearch project is an assessment o the physica fitnessof individua swithin onefire
department, the one-group pretest-posttest is gppropriate. Thisstudy is uniquein that there
isnot atrue before and after Stuation because the programis ongoing. However, itis
reasonable to assume that theseindividualswereidentica in relevant ways prior to the
inception of the mandatory fitness program and are currently identical in relevant ways.
These assumptions appear vaid basad upon thefirefighterscontinuity o training,
continuing education, working conditions, and performance standardsand measurement.
Thevdidity of thisassumptionisfurther reinforced by the smilarity of living conditions
whileon duty. In addition, each individua'sfitness scores are measured, recorded, and
maintained in identical fashion. Analyssd thosefitnessscoresisthefocusaof this

research project.

Document Analysis - Archival Records

Data derived from archiva records W be usad in thisresearch. Thearchiva
records to be used are quantitativereports of individua fimess scoresin thefive
physiologica categoriesand the combat testsfrom 1991 to 1995. Document analysisdf

archiva recordsisthe only availabledata sourcethereforetriangulation is not possible.



Yin, (1994, p. 80) cited the following as weaknessesof document analysis-archival

records:
 retrivability - can be low
e Dbiased selectivity, if collectionisincomplete
e reporting bias - reflects unknown bias of author
» access- may bedeliberately blocked
accessibility dueto privacy reasons

While these weaknesses of archival recordsare applicablein some settings the weaknesses
are not a major obstacle to thisresearch project.

Retrivability is high because al recordscan be accessed by authorized fire
department personnel, thefilesare maintained in close proximity to where authorized
personnel work, all eligible participantschoose to participate, and individual fitness scores
are part of theemployee's permanent personnel file. Remvability can be accomplished by a
telephonecall. Only authorized personnel view the personnel files and record the fitness
data. Eachfileisassigned acase number and that case number isindicated on theform
provided for therecording of data. OnsTarget scores of body composition, flexibility,
muscular endurance, muscular strength, and aerobic capacity are recorded for each fitness
test from October 1991, through August 1995. Scoreson combat testsfrom 1992 through
1995 are provided.

Biased selectivity due to incompletecollection of dataisnot a problemfor this
applied research project becausedata collectioniscomplete. A reporting bias reflecting the
unknown bias of the author will not impact thisresearch because the data collected are
precise and quantitative and therefore, not subject to contamination by author bias.

The author does not havedirect access to personnel files due to privacy reasons.
Accessibility to fitness scoresis via authorized fire department personnel. Any questions
or questionable data can bediscussed and/or vaidated by fire department administrative
personnel without impinging upon the privacy of theindividual fire fighters.



Yin (1994, p. 80) cited the advantages of documentationdf archival records as

follows:
» gable- can bereviewed repeatedly
e unobtrusive- not created asaresult o the case sudy
» exact - containsexact names, referencesand detailsof an event
* broad coverage - long span o time, many events, and many Settings
e preciseand quantitative

All of Yin'sadvantagesar e applicableto thefitnessdata collected from personnd filesfor
this study except the use of theindividua's names.

Population/Statistics

Babbie (1995, p. 103) defined population as™...that group (usually of people)
about whom we want to be able to draw conclusons.” The population for thisapplied
research project is the professiond fire fightersemployed by the San Marcos, TexasFire
Department who have been in the mandatory fitness program from itsinception through
August, 1995. Theseindividualscomprise theentire population for this study.

All summary datistics such as means and percent distributionsar e population
parameters not estimates (based upon arandom sample). Hence, Satistical tests of
sgnificance are unnecessary Snceall parametersare true parametersand all differencesare
true differences. In addition, normsof externa validity are nat redlly relevantin thisstudy.
The San Marcosleadership is not interested in whether thesefindings will generdize
beyond San Marcos. They are interested in thefitnessdf thelr fire fighters.

Unfortunately, in somecases, the data were not available, asindicated by "NA".
Somed the scoresare 00.0 and were assigned to an individua who scored so poorly that
no other score represented their performance. Scoresdf zero were usad in calculating the
mean. When the stati sti cal averages were computed they were computed without the data.
Thisproblem will be dedt with in more detail in Chapter Six - Summary and

Recommendations.



Operationalization of Hypotheses

The dependent variables are aerobic capacity, body composition, flexibility,
muscular endurance, muscular strength, total score of physiological components, and the
scores on the combat test. The population will be measured and eval uated based upon
ARA Human Factors On-Target scoresfor the physiological components and the combat
test.

Thefirst hypothesis (H1) and the sub-hypothesesof thisapplied research project
deal with theeffects of the mandatory exercise participation and fitness requirements
program from itsinception to August 1995. Specifically, what effects the application of the
mandatory fitness program had on the August 1995 scoresof physical fitness. Physical
fitness is measured by scoresaf aerobic capacity, body composition, flexibility, muscular
endurance, muscular strength, total fitness score, and the combat test. HypothesisH1 and
the sub-hypotheses are as follows:

H1:  August1995 total fitness scoreswill meet or
exceed acceptablestandards.

Hla:  August1995 scoresaf aerobic capacity will meet
or exceed acceptable standards.

Hlb:  August 1995 scoresof body composition will
meet or exceed acceptablestandards.

Hlc:  August1995 scores of flexibility will meet or
exceed acceptablestandards.

Hld: August 1995 scoresof muscular endurance will
meet or exceed acceptablestandards.

Hle: August1995 scores of muscular strength will
meet or exceed acceptable standards.

HIf:  August1995 scoreson the combat test will meet
of exceed acceptable standards.
Theindependent variablesfor hypothesesH2 and H3 are the mandatory physical

fitness requirements. Theindependent variablesare: (1) theresultsof the structured



mandatory exerciseformat from October 1991 to January 1993, and (2) theresultsd the
suspension of the structured aspectsdof the mandatory exercise format from January 1993
to August 1995. Hypothesis two (H2) dedls with fimess scores from the inception of the
mandatory exercise participation and fitness sandards programduring the period of time
that a structured exerciseformat wasin placefrom October 1991 to January 1993. The
dependent variablesare scoresof totd fitness, aerobic capacity, body composition,
flexibility, muscular endurance, muscular strength, and the scoreson thecombat test Itis
anticipated that the structured mandatory exerciseformat will result in improved meen
fitnessscoresthat fall within acceptableestablished ranges. Evidence usad to support the
hypothesisisa positivedifferencein the scores. It should be noted that thisdifference
must be large enough to be adminigtratively significant. Adminigtrativesignificanceisa
judgment call. Hypothesistwo (H2) and the sub-hypothesesare asfollows:

H2.  Thereisa pogtiverelationship between the
structured mandatory exer cise format and total
fitness scores.

H2a: Thereisa pogtiverdationshipbetweenthe
structured mandatory exer cise format and aerobic

capacity.

H2b: Thereisa postivereationship betweenthe
structured mandatory exer cise format and body
composition.

H2c: Thereisa pogtivereationship betweenthe
structured mandatory exer cise format and
flexibility.

H2d: Thereisa podtivereationship betweenthe
structured mandatoryexer cise format and
muscular endurance.

H2e: Thereisa postiverelationshipbetweenthe
structured mandatory exercise format and
muscular strength.

H2f: Thereisa pogtivereationship between the
structured mandatory exer cise format and
performance on the combat test.



Hypothesis three (H3) and the sub-hypotheses ded with the period of time from the
elimination of the structured exercise format, January 1993 to August 1995. Again, the
differencesin scores between 1993 and 1995 will be used to support this hypothesis. It is
anticipated that the mean fitmess scores will show adecline but remain within acceptable
ranges. Hypothesis three (H3) and the sub-hypotheses are as follows:

H3:  Thereisa negativerelationship between
elimnation of the Sructured mandatory
exerciseand total fitnessscores.

H3a: Thereisa nggative relationship between
dimnationd the structured mandatory
exerciseformat and aerobic capacity.

H3b: Thereisa negativereationship berween
dimnationa the structured mandatory
exercise format and body composition.

H3c: Thereisa negativereationship between
elimnation o the structured mandatory
exerciseformat and flexibility.

H3d: Thereisa nggative relationship between
eimnation o the structured mandatory
exercise format and muscular endurance.

H3e: Thereisa n?ative relationship between
elimination of the tructured mandatory
exerciseformat and muscular strength.

H3f: Thereisa ng;ative relationship between
eimnation of the structured mandatory
exerciseformat and performanceon the
combat test.

Table4.1 isa summary of the hypotheses and operationalization of the variables for
clarification. Exhibit 4.1 is ARA/Human Factors, Inc. OnsTarget scoring system and is
reproduced with the permission of ARA/Human Factors, Inc.

The fire fighters will be measured based upon the dependent variables. For
example, each individual will be assessed on performancein each of thefive physiological

components and the sum of pointsattainedind| fivecategoriesand the combat test.
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Survey

A survey (Appendix A) was devel oped and adminigtered to thirty-onefirefighters
in the San Marcos Fire Department. Participation in the survey was on avoluntary basis,
Thirty-onefirefightersparticipated. Thissurvey wasdeveoped to assess attitudes
regarding the mandatory aspectsd the fitness program, the combat test, life-styleand
hedlth habits, and suggestionsregarding thefitness program. Thesurvey is primarily an
information tool for fire department administrativepersonnd. Results o the survey may be
referred to in the Results and Summary and Conclusion chapters. The survey and results

appear in Appendix A.

Concluson

The purposed thisresearch is to determine whether the physical fimess scores of
thefirefightersimproved after the implementation d the mandatory exercise participation
and fitness standards program and where those scoresfall on the continuum of fimess
scores. In addition, thisdesign can determineif the physicd fitnessd the firefighters
declined after the elimination o the structured exerciseformat and where those physica
fitnessscoresfall on the continuum d fitness scores.

By determining the effects o the mandatory exercise participation and fitness
standards requirementson the physical fitnesslevelsd thefirefighters, thisresearch hopes
to lay thefoundation for the justification, design, and implementation o mandatory
physical fimess programsin firedepartments. Thefindings o the data analysiswill be
presentedin the following chapter, Chapter Five - Results. Chapter Six - Summary and
Recommendationswill provideasummary d conclusionsthat can be drawn from the

findings.
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