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| ABSTRACT

F1fty -six male f1re f1ghter recru1ts (X'age 2 ji?years) from the;

Tﬂﬁiw SUbJECtS were

vaEdmonton F1re}Department part1c1pated in thz aﬁqdy
”%‘.tested before a nlne week phys1ca1 tra1n1mgdgwﬁ §§$¥§%y§§”%ducat1ona1
“Jprogram, after the nine week program, and after a nine week per1od of -
‘detra1n1ng . The test battehy 1nc1uded funct1ona1 performance tests,

'body conpos1t1on assessment, and a 11festy1e know]edge test Dur1ng\the

E n1ne weeks'of tra1n1ng, stat1st1ca]1y s1gn1f1cant pos1t1ve changes were

:'observed 1n the VOZmax shuttle run, percent body fat and know]edge
'quest1onna1re results. There was a ;1gn1f1cant negat1ve change 1n the
“}stand1ng ;ong Jump test The n1ne week per1od of detra1n1ng produced a ;
nes1gn1f1cant 1ncrease 1n both the shuttle run t1me and the. stand1ng 1ong
";Jump d1stance It was conc]uded that the n1ne week training program was
‘?rbenef1c1a1 in e11c1t1ng pos1t1ve f1tness changes that d1d not s1gn1f1cant1y*

[ R

,‘decrease Jn the n1ne week detra1n1ng per1od
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F1re f1ght1ng has been shown to be an occupat1on requ1r1ng near

- max1ma1 card1ac exert1ons for extended per1ods of time’ (Lemon and

rd

"_Hermlston 1977) The phys1caT attr1butes of a f1re f1ghter must be of

a suff1c1ent magn1tude to effect1ve1y withstand these 1ntense demands

e

AN :
e UnfortunateTy, the overaTT sedentary nature of the JOb is not condus1ve

o ;to -an opt1maT TeveT of card1ovascu1ar f1tness (V1ncent and Know]es, 1979)

<

- The Un1ted States Department of HeaTth Educat1on and WeTfare reported |

;that the death rate for aTT card1ovascu1ar d1sease was h1gher in f1re\

»viff1ghters than any other occupatwon (Barnard 1979) Heart attacks and

uffstrokes accounted “for, 44 percent (%) of aj] fire f1ghter deaths in the

s

' ?fUn1ted States in 1977 (Washburn and HarTow, 1977) Barnard (1975) found

L.a greater 1schenuc response in f1re f1ghters to near max1maT exerc1se,
' (

,",ment

‘[fthe 1nned1ate response was of 1ntense phys1ca1 arousaT A sudden strenu-

’T;;than 1n a group of: 1nsurance underwr1ters "CoTTect1veTy, th1s ev1dence fﬁ%f

e

V”.swas aTarm1ng because f1re f1ghters were generaTTy weTT screened by med1ca1

exam1nat1ons and phys1caT f1tness tests before enter1ng the f1re depart-‘ ’J-

. ;

BT1mk1e et aT (1977) compared the heart rate and catecho]am1ne»f“

B

LN

'»Tous effort w1th1n the benef1t of a pre11m1nary warm up has aTso been

ol '\

=ffound to eT1c1t 1schem1c card1ovascu1ar responses in heaTthy men (Barnard

17

: et aT 1975) Dav1s and Santa Mar1a (1974) reported that the energy cost

‘of wear1ng heavy cToth1ng and equ1pment was another factor that reduced

: twear1ng 52 pounds of equ1pment requ1red a 33% 1ncrease 1n energy

~§Gresponse of f}re f1ghters to a rea] and mock aTarm They d1scovered that e

iﬂ the effect1veness of the f1re f1ghter They found that a 164 pound man frv‘m



'.g(Dav1s and Santa Mar1a, 1975)

'feXpenditure'to‘perform'a moderaté amount of¢w0rk

Due to the strenuous nature of the1r JOb f1re f1ghters shoqu main-

tain a h1gh TeveT of phys1ca1 f1tness (Peabody, 1976) , Dav1s and Santa

:‘vMar1a (1‘75) found that most of the f1re fighters exam1ned were w1tj1n

the normaT range of- phys1ca1 f1tness for the North Amer1can popuTatlon

: However, the avedage mer1can maTe was cons1dered to be unfit and

incapabT of e fect1veTy f1ght1ng f1res (Lemon and Herm1ston, 1977)

f\ﬂ_‘The‘ma&1num oxygen uptake observed was in the v1c1n1ty of 40 m1TT1T1ters

per'kiTogram of body we1ght per: m1nute (mT kg ] f1)} The recommended f

-1

.V02max wias 45 mT kg -n%j or- better to meet the demands of f1re f1ght1ng hff

i

Dav1s et aT (1982) exam1ned the ab1]1ty of f1re f1ghters ‘to perform d

‘f_s1mu1ated f1re f1ght1ng tasks The h1gh heart rates 1n th1s study 1nd1—

\\

”hcated that the average aerob1c capac1ty of the f1re f1ghters was 1nade—,-"

| 'F‘quate to compTete typ1caT f1re f1ght1ng tasks ft:f ’“1 y ;1.5f75 - f;\s*'i

CRNRAY

ffhave been stud1ed creates a need for phys1ca1 tra1n1ng programs f' hfyﬂ7u

The poor phys1ca] f1tness TeveTS demonstrated by f1re f1ghters that i ,/

'53TPhys1caT tra1n1ng programs have been found to eT1c1t apprec1ab1e changes /

i VOzmax and body compos1t1on Wenger, 1976 and M1Tes1s et aT 1975)

R /-'__fft
g _»H1ckson (1976) observed a 44% 1ncrease 1n V02max (36 6 to 55 4|nT kg ] T);

pa xas a. requt of an. e1ght week h1gh 1ntens1ty tra1n1ng program . Once a
= qdeswred Teve] of f1tness was reached, 1t coqu be ma1nta1ned by fewer

L exerc1se perlods per week 1f the intens1ty was not reduced (Brynteson

\

:~and S1nn1ng, 1973) » VogeT (1978) tra1ned 254 army recru1ts for three
,7months and found a s]1ght 1ncrease in body we1ght an 8 6% decrease in

‘vbody fat and a 1 1 k1Togram (kg) 1ncrease 1n Tean mass

The 1mportance of phys1ca1 f1tness ‘in re]at1on to the occupat1on

";of f1re f1ght1ng 1s mu1t1 faceted ATthough there 1s no concTus1ve ]’



) - e o
ev1dence that exerc1se w1]T’decrease the chance of a heart attack .the
Amer1can Heart Assoc1at1on has taken the pos1t1on that it is at Teast
prudent to exerc1se (Zohman, ]974) L1m1ted ev1dence suggests that a y
phys1caT tra1n1ng program w1TT heTp‘to decrease the chance of hav1ng a a

wfataT heart attack and will enhance the recovery process from a. heart

attack The most benef1c1a] effect of a phys1ca1 tra1n1ng program is’ f'/

the enhanced capac1ty of a fire f1ghter to. accompT1sh strenuous occupa- g

,_Vk tfonaT tasks For examp]e, a f1re f1ghter W1TT be abTe to perform a e

g1ven amount of work w1th reduced card1ovascu1ar stress if a h1gh TeveT van

‘

: ~[ df phys1ca1 f1tness ex1sts Other beneffts from tra1n1ng 1nc1ude -a
deTay in the onset of fat1gue and a more‘rap1d recovery rate both of
: wh1ch w1TT decrease the f1re f1ghter s suscept1b1T1ty to acc1dents,1
(Peabody, 1976) F1naTTy, f1re f1ghters may perform better due to an i
1ncreased seTf—esteem wh1ch often resu]ts from be1ng phys1caTTy ab]e to i
handTe d1ff1cu]t phys1ca1 tasks (w1Tson, 1973) . e ;, ’;
The ev1dence of card1ovascu1ar d1sease and the poor phys1ca1 fttness
: of the average f1re flghter was the Just1f1cat1on for the foTTow1ng study
B | The Edmonton F1re Department 1n conJunct1on w1th the Facu]ty of S
Phys1ca] Educat1on of the Un1vers1ty of ATberta, deve]oped and 1mpTemented
'7 a n1ne week phy51ca1 tra1n1ng and T1festy1e educat1on program (Qu1nney,

1981) The ob3ect1ves of the program were as foT]ows

_ ,pTo deveTop and/or ma1nta1n a h1gh TeveT of _ri7
*vahys1caT f1tness . .

© To promote an act1ve and prudent T1festyTe ffi.fﬁt' S
~which will maintain. the h1gh level of phys1ca] SRR
Tf1tness.requ1red for/the1r occupat1on o

“To- 1ncrease the f1re f1ghter recru1t S knowTedge';f
" about. the components. of physical fitness and the"
- appropriate methods of ma1nta1n1nm a h1gh TeveT S
:,.of persona] f1tness : .

The tra1n1ng program 1ncorporated the components necessary to deve]op



Uy

e 1tness as it would app]y to the. work stresses 1nv01ved 1n the de{ands o
«'yIf fire f1ght1ng The program ‘was d1v1ded into four phaseSI ‘-up o "h
o anduf]exibiTﬁty exerc1ses, c1rcu1trtra1n1ng for muscu1ar4strengt and |
'endurance, aer0b1c endurance,land coo] down exerc1ses :Thecprog:am was

des1gned to 1nc1ude some bas1c tra1n1ng pr1nc1p1es

. _“The tra1n1ng durat1on was for one! hour per day,
w ’ f1ve days per week for n1ne weeks -

l
N\

~-The aerob1c endurance component Wa4 emphas1zed |
L due to its 1mportance in card1ovascu]ar health ‘*
B 'pand the ab111ty to rest fat1gue ! -

. The 1nc1us1on of flexibility, warm up, and coo]- R
- down phases a]lowed the physiological system to
~ adapt gradua]]y to the increase’ and decrease 1n o
“the exercise. stress. e v ‘/ L BRI
Ind1v1duals were ass1gned exercise 1ntens1ty,
: durat1on, and trequency prescr1pt1ons whenever
'sposs1b1e . . :

The. exerc1se rout1nes did not requ1r§ any‘eTab~.f~‘
y orate equ1pment o( fac111t1es TS A

Resource peop]e in the areas of exerc1se phys1o1ogy;jnutr1t1on, yi
\workman s compensat1on,‘stress management, and psycho]ogy lectured on :
/ 11festy1e mod1f1cat1on Th1s facet of the program was expected to
‘fh'enhance the f1re f1ghters profess1ona1 effect1veness and enJoyment of_z

_ +
'*the1r persona] 11festy1es The educat1ona1 top1cs were as fol]ows

“Ecomponents of f1tness and pr1nc1p1es of tra1n1ng, development of a:f S

v persona] f1tness program,,nutr1t1on and we1ght contro] body mechan1cs,;

U‘Posture and care of the back phys1ca1 and Psycholog1ca1 demands of flre\\

'.‘;f1ght1ng, 11festy1e and hea]th r1sk and persona] 11festy1e p]ann1ng for:f~

Y f1re f1ghters

. STATEMENT OF THE PROBLEM .
. The major purpose of this study was to determine the effectiveness.

DR N



“ ( ) - . . . ' ' N . k \ 4
-of;a n ne week tra1n1ng program 1n 1mprov1ng the f1tness 1eve1 of f1re

f1ghter recru1ts A secondary purpose was to determ1ne the degree - of

retentlon of fitness. aftef a n1he week per1od of detra\n1ng F1na11y, o
S | [ '
= an attempt was a]so made to ascerta1n.know]edge and arareness changes

[N PR
dur1ng the n1ne weeks of 11festy1e ed7tat1on and 1ts retent1on over the

;_L1ne week per1od of detra1n1ng

kel 5 SN

1

'/ DR ‘rf\“ LIMITATIpNS
‘It TMot1vat1on could not be contro]]ed in the testung sess1ons\

“nig"EIt Was not poss1b1e to exam1ne the subJects at the same t1me per1od'
-ffor a]l three tests, : _ J“ : !
' m3.;MThe samp]e s1ze was 11m1ted\to the f1re f1ghters who were w1111ng

T'Z'to return for a th1rd test

7df *43-‘It was not feas1b1e to use a contro] group\1n th1s study
T o _ S i, o -

- DELIMITATIONSNV-"' -

"-;1{f‘The subJects were de]1m1ted to 56 ma]e f1re f1ghter recru1ts‘

L

o

h"2; C]ass 83~(n 24) was tested on funct1ona]-performance, percent body

".fat changes, and know]edge retarned C]ass 84 ( 32) was testedmr

'E_;on percent body fat changes and know]edge ga1ned

v

‘13$"The funct1ona1 per ormance test battery was de]1m1ted to the tests o

des1gned by the Facu]ty of Phys1ca1 Educat1on Un1vers1ty of A]berta

| a»vDEFINITION OFrTERMS

R :f;,ffgl ;I;_l [

Q'fthe Edmonton F1re Department }'.d t,';"ann;;sz”;m rfna7 7;¢:j$\;\_y'f:

"Jbl.‘iMax1mum oxygen uptake and max1ma] aerob1c power are used synonymous]yiv'- o

”vfand both refer to\an 1ndTv1dua1 s max1mum capac1ty to consume trans-f

.'pport and ut111ze oxygen



| 2. Detra1n1ng 1s a per1od of no forma1 tra1n1ng o “ . )
3. Funct1onq]—performance tests are the battery of tests used to determ1ne -

the phys1ca1 f1tness changes o Coel



\ o . CHAPTER II + -
 REVIEW OF LITERATURE

g to the statement of the ptgb]em the Just1f1cat1on“o\ the study, and

8 Inc1dence of Card1ovascu1ar D1sease in. F1re F1ghtersv

) S o
© ‘the techn1ques used. 1n the coTTect1on of the data. - j o oy

"‘f'_‘.CARDIOVASCULAR ‘STRESS,OF FIRE FIGHTING D /

There are numerous hazards assoc1ated w1th the occupat1on of f1re*

f1ght1ng Some of these 1nc1ude ‘ smoke 1nha1at1on, burns, bu1]d1ng

A\

' coTTapse tox1c chem1ca1 exposure and e]ectrocut1on (Washburn, 1975)

_ However the greatest cause of on- the-Job f1re f1ghter death s card1o-

™

vascuTar d1sease (Peabody, 1976)

A stat1st1ca1 report by the Un1ted States Department of HeaTth Eduéa-'

t1on and WeTfare showed that the death rate for all card1ovascu1ar d1seases,

“'and 1n part1cu1ar atherosc]erot1c heart d1sease was h1gher in. f1re f1ghters

than 1n pub11c off1cers, Tongshoremen, Tumbermen, construct1on workers,

smeTters, and- furnacemen (Barnard, 1979) The death rates for the age

' groups 55 to 59 and 60 to 64 years were tw1ce as : h1gh in f1re f1ghters =

than the average for aTT the other groups Washburn and HarTow (1977)
reported that in the Un1ted States 1n 1977, the Tead1ng cause of fata]
1nJury 1n f1re f1ghters was«stress resu1t1ng from heart attacks, or “

stroke account1ng for 44 pErcent (%)'of all deaths The Internat1onaT*T

ff ASSoc1at1on of Fire F1ghters 1nvest1gated 101 on duty deaths between

September 22 1974 and December 31 1975 and d1scovered that 45 of these

deaths were re]ated to- heart attacks (McCTennan, 1976) 'These stat1st1cs,

are aTarm1ng because frre/?TaJters are generaTTy cons1dered to be a



select group. - L / , ' S

From January 1971 through December 1977 Thomas et al. (1979)

comp1Ted data on:13, 000 rn1t1a] and per1od1c rest1n' and exercise~eXamina—
\

' t1ons of coronary symptom free maTe T1feguards, f1u

f1ghters, and Taw ’
,-enforcement personneT in Los AngeTes County., They t en empToyed a.

»pred1ct1ve card1ac risk-index. to assess the chances f 4 066 of the initidl

R

‘empToyee exam1nat1ons atta1n1ng heart d1sease The components conta1ned ‘

.’1n(the 1ndex were: age, Sex, fam1Ty h1story, bTood pre55ure, choTesteroT‘
we1ght, smok1ng, and exerc1se all generaTTy assoc1ated w1th an increased
risk. of heart d1sease The f1re f1ghter group (n 1825) had 53 and 33
percent in the average and moderate]y h1gh r1sk categor1es respect1veTy
| Barnard et aT (T975) 1nvest1gated the eTectrocard1ograph1c—(ECG)
"'response to near max1maT exerc1se and docunented the bTood pressure, serum .'
schoTesteroT and smoklng hab1ts of 90 randomTy seTected f1re f1ghters a
'” between the ages of 40 and 59 A1T1 the resuTts were compared to a
- s1m11ar age group of 1nsurance underwr1ters they prev1ousTy stud1ed The ‘
'max1mum oxygen uptake (MOZmax) est1mated from the near max1ma1 exerc1se |
: rworkToad was . 49 9 mT kg ] on'] approx1mate1y 8% greater than the 1nsurance
| underwr1ters ATthough in th1s case the f1re f1ghters had a. 10wer card1ac risk’
‘ =1ndex they had a greater ev1dence of 1schem1c heart d1sease as’ compared o :
to the 1nsurance underwr1ters One mm of hor1zonta1 or down sTopUng ' |
depress1on of the S T segment observed e1ther dur1ng exerc1se or in. the'
' fave m1nutes post exercise per1od const1tuted a pos1t1ve 1schem1c ECG o

;.response

ATthough a f1re flghter S da1Ty rout1ne s generaTTy sedentary, the1r

)

"‘TeveT of act1v1ty certa1nTy exceeds many other occupat1ons S1nce a -

_”_sedentary T1festy1e 1s common]y assoc1ated with 1ncreased card1ovascu]ar

!
| o

’ r1sk why. do f1re f1ghters hive h1gher 1nc1dences (o} card1ovascu1ar , :;




disease as opposed to 1ess active’groups?‘ The ev1dence seems to suggest that
the cause is linked to a .combination of h1gh emot1ona1 stress 1evels, poor_ |

11festy1e habits andthe extreme phys1ca1 requqrements of.fire fighting.

: Resgonse of the CardioVasCu]ar gystem to Fire Fightfng ‘

Fire. f1ghters are often required to work at extremely h1gh heart

rates for extended per1ods of time, Barnard and Duncan (1975) stud1ed \

. the heart rate response of fire f1ghters dur1ng a norma] 24 hour work

day to d1scover the 1ntens1ty at which they worked , | ‘
The subJects were 35 f1r§ f1ghters aged 23 to 42 from the Los Ange]es

City and County Fire Departments,a Heart.rates were mon1torednby,an,(

Avionics Model 375 Mini Recorder. Fifteen to 30 seconds after the alarm,

a mean 1ncrease of 47 beats/m1nute (bpm) was observed. Whi]e on' rout

s

to the f1re the heart rates rema1ned on the average, 30 bpm h1gher than

5 that recorded before the a]arm During the actua] fire f1ght1ng a f w

g

’men exh1b1ted extreme heart rates for pro]onged per1ods of time. One

'Tf1re f1ghter had an average heart rate of 188 bpm for 15 m1nutes dur1ng
' A

-,-the 1n1t1a1 stages of a structural fire. Movement art1fact may have

'made some of tﬁese r%sponses s]1ght1y erroneous, however, it was ev1dent

.i that the- card1ovascu1ar system was often under 1mmense phys1ca1 stress

The h1gh heart rate responses to the@g]arms and the actual f1re f1ght1ng
was attr1buted to 1ncreased anx1ety coup]ed with heavy work 1n a hot
“lenv1ronment _ o | 'h )
One study attempted to separate the physical from the emot1ona1
Aresponse to the f1re alarm by’ compar1ng the heart. rate response to a rea]
~and mock a]arm (B]1mk1e et al. 1977) The mock a]arm was a verbal |

'command over the pub11c address system to which the subJects responsed

"as 1f a rea] f1re existed. A second purpose of th1s study was to'



describe catecholamine response to the fireﬁaJarm. The heart rate -

\

| 1ncreased 66.2 bpm 1(83.5 to 149.7 bpm) 4and 43,4 bpm (70.6 to 147 bpm)

in response to the\real and mock- atarms espectively The mock‘aTarm
1ncrease represented an 82 9% 1ncrease 1n'the heart rate observed 1n the
"f1rst 30 seconds of the real aTarm condition. Th1s 82. 9% heart rate

' response was attr1buted to the intense phys1ca1 act1v1ty d1sp]ayed by the
men runn1ng to the1r veh1c1es with the remaining 17.1% contr1buted to
anx1ety or other emotional factors assocJated with the’ aTarm Thére was
a s1gn1f1cant 1ncr4ase in- the catechoTam1 e levels which was. comparabTe
to the 1ncrease in heart rate- 1n response to the reaT aTarm It was
concTuded that the: maJor1ty of the respon%e to an aTarm was due to an

1

|
intense phys1caT arousa] w1th the emot1on§] component har1ng less effect. F/////
o >

The fire fighter's| occupat1on often demands sudden strenuous effort

‘vw1thout the benef1t f a pre11m1nary warm- up (Barnard et al. 1973) -

‘ Act1v1ty of th1s nat re has been found- to qromote sudden drast1c changes

E in the card1ovascu1ar system The purposeiof this study was to def1ne

the adequacy of the card ovascu]ar responsd of forty- four asymptomat1c

'maTes, aged 21 to 52 ‘ex osed to a br1ef per1od of h1gh 1ntens1ty work., ‘The

'h1gh 1ntens1ty work consisted of runn1ng‘on a treadm11] at 9 m1Tes per hour

.(mph) w1th a 30% grade for TO seconds, w1th%ut any pr1or warm- up. Due.to

‘movement artlfact the ECG response was only recorded 1mmed1ate1y after

:the exercise bout If %he ECG was normaT durlng the f1rst run, the

.subJect ran a second tlme for a durat1on of 15 seconds The same test

‘vprotoco] was repeated un another phase of the study, hOWever, this t1me |

‘the subJects were a]Tomed ‘a 2 m1nute Jog in- pTace to warm-up. R S : )
Of the 44 men who ran on the treadm1TT without pr1or warm- up, 30 :;

(68%) had S-T segment changes in the1r 1mmed1ate post’ exerc1se response

o The durat1on of. some/of these responses ranged from a few beats to 4 m1nutes



.gé

The heart rates for the 1ndividua1s with abnormal resp’nses increased
from 87 to 149 bpm and were not d1ss1m11ar to normal r sponses Of the

22 subjects with abnormal ECG responses who exerciseda secohd time, th1s

. time with a warm-up, ten men ‘Rad comp]ete]y normal r‘sponses and ten had
reduced SFT depression.. Two of the subjects stil} had significant §-T -
depression. ' |

Barnard et al. (1973) did a follow- ~up study to determine the cause

"o
/

-.lof Qhe abnormal ECG responses, Intya-arter1a] pressure and ECG's were
":precdrded dur1ng various types of ex%rt1se in 10 asymptomat1o men The
ratio: of the d1asto]1c pressure t1me 1ndex and the tension time index
(DPTI/TTI) was used to est1mate subendocard1a1 biood flow. The intense
' act1v1ty was a treadm111 run- for 20 S conds, at 10 mph, at a 24% grade.
The warm- up exerc1se was ; standard multi- stage ﬁreadm111 test” in wh1ch
.the subjects exerc1sed for 2 m1nutes at each work1oad until the1r heart
rates were near max1mum for the1r age range ;

After the sudden strenuous exerc1se w1thout a pr1or warm up, the
ECG s'of 6 subjects were’ abnorma] W1th the 1nc1ps1on of- the warm up
_exerc1se, 8 subJects had norma1 ECG 's th]e on]y 2 had’ m1nor S T!segment
changes The heart rate va]ues were s1gn1f1cant1y h1gher after exerc1se
>:w1th a pr1or warm- up as opposed to w1thout a warm up (158 3 to 164 8 bpm)
v.The DPTI/TTI rat1os for the subJects who had an abnormal ECG response to
r'sudded exercise w1thout pr1or warm up were be1ow 44 When the sudden »

"

'leXerc1se fo]]owed a’ warm up, the 8 subJects wi th normal 'ECG's had rat1os
above | 44 : f _ L o : 'ﬂi AR

ﬂhe ev1dence of the prev1ous two stud1es 1nd1cated that a sudden

burst of h1gh 1ntens1ty exerc1se w1thout pr1or warm-up resu]ted 1n 1schem1c-

v changes in the ECG response Pre-warm up exerc1ses seemed to e11m1nate or .

Cat least reduce th1s phenomenon

e

1‘\1

&.’i



o

" The energy cost of wearing heavy clothing and equipment in hazardous

environmental conditions was another factorthat reduced the effectiveness

of the fire fighter (Davis and Santa Maria, 1975) - Fire fighters were :
tested wa1k1ng on a motor driven treadm1TT, at a speed of 3.4 mph at a |
4% grade for Six m1nutes w1th and without thelr equ1pment The mean.

heart_rates'were 160 and 130 bpm respect1ve]y with cprrespond1ng mean

0xygen'consumption rates of 2.4 and 1.8 T1ters/m1nute Therefore the

- energy cost of wear1ng f1re flght1ng protect1ve equ1pment was - approx1mate1y

one- th1rd above the energy requ1red.to perform a moderate amount of work.

The data showed that a 184 pound flre fighter wear1ng 52 pounds of

equipment COUTd_expeCF rn 1ncrease in energy of 33% in carry1ng out his
~duties. . : l, | ] ’ |
‘ he former dlscusswon has 1nd1cated that the task of f1re f1ght1ng
gwtends to e11c1t h1gh card1ovascu1ar responses for extended periods of

time. Th1s phenomena may be one of the causes of the h1gh 1nc1dence of

carg1ovascu1ar d1sease in fire f1ghters o o | .

Physica'l Fitness Level of' Fire Fighters -
l

| Many of the: authors have 1nd1cated that due td the strenuous nature

:of fire f1ght1ng, a high Teve] of phys1ca1 f1tness coqu be a good pre-

."requ1s1te for all f1re f1ghters (Peabody, 1976; w1]son,‘1973 and Dav1s

and Santa Mar1a, 1975) _
Lemon and Herm1ston (1977) assessed the phys1ca1 character1st1cs, '

‘funct1ona1 capac1ty, and body compos1t1on of 45 ﬁrofess1ona1 f1re f1ghters

L

]'aged 23 to 49 years The average VOZmax vaTue was 40.5 ml. kg -1 .min ],_ There

1

-~ was a tendency of all the parameters as related to phys1ca1 f1tness VT
z’to decrease w1th anrincrease 1in age. Any Job re]ated tra1n1ng effect was

'not s1gn1f1cant to de]ay the rate of decline of Vo oMmax. with age Most of

12



, \ | 13
g ;. !
the fire fighters in this study were considered to be well within the
normal range of fitness for the North Ameriean population. However, this
status doesn't qualify them to be able to efficiently meet the strenuou%.
physiCa] requirements of fire fighting. The recommendations were that |
fire fighters should devote more time to deve1op ‘and maintain a higher \
.1eve1 of fitness, espec1a]]y older men who 5t111 part1c1pated in routine H
fire fighting. ' g |

{
|

The Fire Service Extension of the Un1vFrs1by of Maryland- conducted a
week long Smoke D1vers*tra1n1ng course for &O f1re “fighters from several
east coast states (Dav1s and Santa Mar1a\ 1975) Since the tra1n1ng was -

A quite strenuous, a]] the part1c1pants were requ1red to undertake an'
exercise treadm1]] test. ‘.The test was a treadm111 walk at 34 mph the
igrade of wh1ch was . 1ncreased 2% every 4 m1nutes depend1ng upon the heart

| rate observed by an ECG read1ng ~The pred1cted VOZmax for the 37 subJects
(n = 37) was 38.02 m1 jkg lzminfj with-a range of 24 to 49.5. Again the |
f1tness 1eve] of the f1re f1ghters was about the same as an average ‘

/Amer1can ma]e In conclus1on, it was fe]t that f1re f1ghters shou]d be in

- good “condi tion W1th .an average V02max in excess of -45 m] kg ] n'1 to

adequately meet the1r JOb requ1rements
- Davis~ et al. (1982) examined the re1ationship be een:simulated‘fire‘
f1ght1ng tasks and physical performance measures " The major objective of

{ P

the. study was to Jeterm1ne the phys1ca1 prof11eﬂnecessa - eet the

- phys1ca1 requ1rements of., fi ftghfﬁﬁf'/ﬁigfs1mu1ated f1re fighting tasks
“included: aaaaF/EQE;;;:;;fe;tandpwpe carry, hose pu]], s1mu1ated rescue,
_____ / l

and s1mu1ated forc1b1e entry The physical performénce measures were

d1v1ded 1nto three categor1es ' anthropometr1c measures, neuromuscu]ar

measures, and phys1o]og1ca1 measures at rest. ;UﬁijﬁﬁﬂzuxLiaﬂmr‘o complete \
the five simulated task was—seven'mTﬁutes/—ﬂ’he f1re f1ghters _average /’/////fif/

7




heart rate was lﬁﬂAléxm“ oéfbl.nx of the maximal heart rate. [t was
concluded that with an additional burden of heat stress placed on the
Cardiovascular system, the average fire fighter's aerobic capacity was
inadequate to complete typical fire fighting tasks at the pace obﬁurvud
in this study.

The high level of cardiovascular stress as evident by the inc{dence
of cardiovascular disease and the streﬁuous'nature of the fire fighting
Zask, reinforced the importance of having well conditioned fife fighters.
Unfortunate]y, many of the fitness studies observed did not indicate that
this was the case.

EFFECTS OF ENDURANCE TRAINING,. DETRAINING, AND
WARM-UP EXERCISES ON THE CARDIOVASCULAR SYSTEM

There are many phys1o]o?}ﬁ§i adaptations that can occur as a direct
©y
result of physical tra1ning {Saltin, 1969; Astrand 1976; and Clausen,
1977). . The major emphas1s‘ofAth1s section w111 be on cardiovascuiar thanges

‘with respect to physica training and éetraining. The effects of warm-up

exercise on the“resp se of the cardiovascular systemwill also be briefly

covered due to it relevance to the-fire fighting task.

Maxima] Oxy

n Uptake | ' , ; 1/A' '/ ////“iﬁk

: def"ed as ‘the highest oxygen uptake an 1Aj;zlgu61 can atta1n dur1ng phys1ca]
~“work wh1]e breath1ng at sea 1eve] (Astrand nd Rodahl," 1977) The determi -

nation of max1mai oxygen upfake is a enera]ly accepted method tQ”quantTfy

"cardiovascu1arvédaptations i//ph§(/ aT tra1n1ngfzag;e11,¢1979; and Saltin .,
__and RowelT, 1980). - | ) |
" The cohtrfbution of central and peripheral cf#ﬁu]atory adaptations toﬂ
a VOZmax has ‘been debated by numerous authors SB well, 1974; Clausen, 1977;
- ¢ Ve R .
S : ' S~

i » ’ "

14



Sa1t1n, 1977b, and SaTt1n and Rowe]] 1980) ' There was a common acceptance -

that both factors d1d 11m1t V02max, however there was no consensus on the

re]at1ve contr1but1on of ‘pach’ factor The most not1ceab1e 1nf]uences of ﬂ

e L

centra] and per1phera1 adaptatﬁons on VO max were an 1ncrease 1n

. max1ma1 card1ac output Q) and an 1ncrease in arter10-venous d1fference,

e respect1ve]y (Ekb]om 1968)

:j, augment max1ma] b]ood f]ow and i

In the past,‘1t was’ be]1eved that due to the stable nature of the :

E max1mum héart rate an 1ncrease in Qmax was a resu]t of an 1ncrease 1n

: 1ng the resu]ts of severa] stud1es that measured both Q and mean arter1al :

fe pressure postu]ated that a reduct1on 1n tota] per1phera1 res1stance cou]d

Q@

e d1fference was attr1buted to vasoonstr1ct1on in 1nact1ve areas wh1ch

L
R

skeleta] musc]e wh1ch a]]owed more t1me for oxygen ut111zat1on (Broda] et o

'sngred1ct1on of Max1mum 0xygen Uptake -

['the pr1nc1p1e beh1nd the Astrand/Ryhm1ng submax1ma1 bwcyc]e ergometer test _fv’-'

.i';(Astrand and Ryhm1ng, 1954)

1ncreased musc]e b]ood flow (Ekb]om 1968), 1ncreased cap111ary supp]y of

! 1 1977) and an 1ncreased amount of musc]e m1trochondr1a and myoglob1n

- whlch 1ncreased oxygen extract1on 1n the work1ng musc1es (Ho1]oszy, ]975)

L -gv

Max1mum oxygen uptake can be e1ther d1rect1y measured from an’ a]]—out

nilﬁexerc1se modes used w1th both methods are the treadm111 “the b1cyc1e

7ergometer and the step tests The purpose of th1s sect1on s to exam1ne

an

Th1s test re11es on the prem1se that heart rate and VO2 are 11near

;lviare ab]e to reach the1r max1ma] card1ac frequency for the1r sex: and age, o

.15

' the stroke vo]ume (Rowe]], ]974) However, C]ausen (1977), after exam1n- s

ncrease Qmax An 1ncrease in arter1o venOUSff'

. ]exhaust1ve effort or pred1cted from a submax1ma1 test The most commonff-?:*'

"5yup to near max1ma1 1eve]s of work and that a11 subJects under cons1derat1onﬂp



(Dav1es, 1968%5/ In actua] fact the heart rate and VO? re]at1onsh1p is .4'ﬁ
. asympto11c in nature that is’ 1t 1s on]y 11near between the heart rates _

_ of 120 and 170 bpm Th1s phenomenon accounts for a. 6% error 1n pred1ct1on
S of VOzmax (Astrand and Ryhm1ng, 1954, and Keren et a] 1980) S

G]assford et a] (1965) c0mpared three dlrect measures of VOZmax e

e w1th Astrand S pred1ct1ve test Stat1st1ca1 ana]ys1s showed that the

1ntercorre1at1ons between the four oxygen uptake tests were s1m11ar

(ranged fromc,63 to 82) A]so ‘the . corre]at1ons obta1ned between the

L pred1ct1ve test va1ues and those obta1ned 1n ‘the three d1rect tests were

w_,equ1va1ent to those obta1ned 1n the 1atter tests, therefore the re]at1on— g
o 4

' 735h1ps between the pred1ct1ve test and any ‘one d1rect test was- as good as

.:',the;relat1onsh1p between any “two-. d1rect tests De Vr1es (]965) found a h .

. fbf‘"\.- )
-corre]at1on of 736 (p < 0]) between the Astrand pred1cted test and a

7_‘V02max test on the b1cyc1e ergometer

Some advantages of submax1ma1 b1cyc1e tests are they are free from A

’rfthe error wh1ch may be 1ntroduced due to the need for mot1vat1on on the ?f'tv
A:fspart of the subJect (Burke 1976) the danger or r1sk is” reduced (Dav1s, :
“u31968), and the energy expend1ture can be pred1cted more accurate]y

.[’\

'vvj‘(Astrand and Rodah] 1967) ‘fgb{“ 3»35_;“; ‘.;:f;,t‘”' ‘-r‘a g:;;}Qf‘

_-gffAdaptat1ons w1th Tra1n1ng ;ff',f;;ft5k a7
. 1t11s 1mportant to conS1der the re]at1onsh1p between 1ncreases 1n :tv'

VOzmax and the 1n1t1a1 1eve1 of f1tness when assess1ng the true va1ue

":';of a tra1n1ng program Sharkey (]970) exam1ned pre and: post phys1ca1

ﬂftwork capac1ty tests w1th 1n1t1a1 f1tness and d1scovered a s1gn1f1cant

’j’1nverse re]at1onsh1p ( -“’539) w1th an: 1ncrease ‘in V02max |

If the purpose of a study 1s to exam1ne the 1ncreases 1n VOzmax as

'{Za resu]t of d1fferent tra1n1ng st1mu11, each tra1n1ng group shou1d be *{f_ '
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. equated in terms of phys1ca] f1tness (Wenger and MacNab 1975) They

1

'_exam1ned 36 maTes w1th a mean age of 27 9 years, who were volunteers

» from the Edmonton F1re Department ATT the subJects were g1ven pre a@d / —

' frpost training max1mum oxygen consumpt1on tests on the b1cyc1e ergomet r.
v The SUbJeCtS were ranked accord1ng to the1r VOZmax vaTues and then
,-:d1v1ded 1nto four bTocks w1th n1ne subJects 1n each bTock “The nine
A

'subJects from each bTock were then ass1gned to two tra1n1ng groups and

one contro] group Therefore there were 12 subJects in each group E o RE

;.-cons1st1ng of three subJects from each of the four f1tness groups Th1s '

”s1mp1e\procedure served to equate the three tra1n1ng groups on 1n1t1a1
_ff1tness as measured by VOzmax | S ' |

The reTat1onsh1p between the 1ntens1ty frequency, durat1on and mode Q‘;'

- fgof phys1ca1 tra1n1ng and the deveTopment of aerob1c power has been'

d1scussed by many authors (PoTTock et aT 1969 Dav1es and Kn1bbs, 1971

wif'fBrynteson and S1nn1ng, 1973 and M1Tes1s et aT > 1976)

Dav1es and Kn1bbs (1971) exam1ned the effects of var1ous reg1mes of .
A?yb1cyc1e ergometer exerc1se of var1ed 1ntens1ty, durat1on and frequency of'b
”f-;effort on d1rectTy measured V02max The subJects were 28 hea]thy maTes i‘*] »ef’f*

’ffaged 18 to 38 years The subJects were random]y aTTotted to one of 27

:*fprocedures w1th one subJect act1ng as a contro] Each’ subJect was :

A ‘.frequ1red to work at 80 50 or 30% of h1s V02max, for 20 TO or 5 m1nutes,' T
"tﬂf1ve three or one occas1on per week The SUbJECtS were tested max1maTTypa5i'rfm5
’eand submax1maTTy before and after the tra1n1ng program Due to the nature f
‘”.of the deS1gn 1t was 1gposs1b1e to make profound statements ‘about any |
';5s1n01e comb1nat1on of 1ntens1ty frequency and durat1on However, 1t ‘was’
’ t1mportant to note that there were no changes in aerobuc power in any of the
‘i:isubJects who exerc1sed be]ow 50% of the1r Voznmx, 1rrespect1ve of durat1on

bf.and frequency



S group rema1ned unchanged dur]ng th1s per1od (40 5 mT kg

.Wenger and MaCNab‘(1975) tra1ned the1r subJects at TOO and 60% of

| their pre tra1n1ng max1ma] workload. The pre and post tests cons1sted of
: max1ma1 oxygen consumpt1on test on the b1cyc1e ergometer In order to
equate the- 1ntens1ty of tra1n1ng w1th the durat1on ‘of tré1n1ng both
groups d1d exact]y the same amount of work per sess1on SubJects of
‘s1m11ar f1tness TeveT but 1n d1fferent groups were yoked together The»
“'totaT amount of work done by one subgect in the TOO% VOZmax group was
ass1gned to’ h1s matched partner 1n ‘the 60% V02max group Over the seven -
"4 week tra1n1ng program the V02max 1ncreased from 39 5 to 53.3 mT kg ] in
f1n the TOO% group and from 39 3 to 48 9 1n the 60% group The_contro] -

-1, "])" It was

'1,concTuded that the magn1tude of the reTat1ve 1ntens1ty was the cr1t1ca1

' factor in ach1ev1ng opt1maT 1ncreases 1n max1mum oxygen consumpt1on

| If the durat1on was the cr1t1ca1 factor the 60% V02max group shoqu have,.'f:Tv’

_gproduced better results If the tota] work done Was the cr1t1ca] factor"

'-“:then both groups shoqu have been. equaT

| M1Tes1s et aT (1970) attempted to equate changes in V02max w1th
'tra1n1ng programs of 15 30 and 45 m1nutes 1n durat1on performed three
1b;days per week at approx1mate1y 85 to- 90% of max1maT heart rate 'Thef

| subJects were 19 sedentary 1nmates, aged 20 to 35 years (X' 28 0 years)?

‘FT

T‘from a Ca11forn1a pr1son ' The cond1t1on1ng program 1nc]uded runn1ng and“l

”'5;1wa1k1ng approx1mate1y T 75 3 25, and 5 T mlTes for the 15 30 and 45

\

T“;m1nute groups, respect1ve1y The max1ma1 aerob1c power was\assessed by

"a cont1nuous mu]t1stage runn1ng treadm11] test to voTuntary exhaust1on
| f;'The 1mprovements 1n the VOZmax were 8. 5 16.], and 16 8% wh1ch were 1n :

':'proport1on to fhe duqat1on of runn1ng : The 1ncrease 1n V02max 1n each of

. fthe 3 exper1menta1 groups was s1gn1f1cant 1f compared to the contro]

‘Tl:group ' There was aTso a s1gn1f1cant d1fference between the 45 and 15

e



,'minute.groups. It was. conc]uded that a. program of 15 m1nutes in durat1on,
5 three times per week of moderate 1ntens1ty had cons1derab1e merit. However,
if t1me was not a cr1t1ca1 factor, a 30 m1nute program was preferabTe A
Atra1n1ng program of 45 m1nutes in durat1on was not recommended for beg1n-
ners because of the s1gn1f1cant1y greater percent of 1nJur1es

& N1neteen voTunteer men, with a mean age of 32 5 years, were randomTy

ass1gned to e1ther Group I who exerc1sed two days per week or Group II

"who exerc1sed 4 days per week - (PoTTock et a] 1969) “The twenty week L

‘tra1n1ng program cons1sted of 30 m1nutes of waTk1ng, Jogg1ng, or: r»nn1ng

20

Maximum oxygen.uptake was‘mea5ured'direct1y in reSponse to a'tread,'
run, at the beg1nn1ng, m1ddTe, and at the end of the program 'GrOup,I‘
: haq an overaTT 1ncrease in V02max from 37 7 to 44 0 mT kg N ‘n’], Group IIs
;had an overa]] 1ncrease from 36 7 to 49 3 mT kg ]‘ n']Q It was concTuded
Z_I that the four day per week program eT1c1ted s1gn1f1cant1y greater ga1ns
ii1n max1ma1 aerob1c power as compared to a. two day per week program

Brynteson and S1nn1ng (1973) determ1ned that once a part1cuTar TeveT

.'of aerob1c f1tness 1s atta1ned, 1t coqu be ma1nta1ned at a Tower frequency, s-t,f'

' ,,1f the 1ntens1ty rema1ned the same The purpose of” the1r study,was to

’,_ study the effects of tra1n1ng one, two, three, or four t1mes per week

' (5foTTow1ng a tra1n1ng program in wh1ch subgects exerc1sed f1ve t1mes per

v:;iweek The subJects were cwenty-one maTe voTunteers who ranged 1n age

from 20 to 28 years (X : 28) : Each subJect tra1ned at a heart rate equaT
~:to 807 of h1s max1mum for a durat]on of 30 m1nutes Max1ma] oxygen uptake
was determ1ned by a d1rect b1cyc1e ergometer test The 1mprovement 1n
‘;ﬂvthe V02max over the f1ve week tra1n1ng per1od was. 13% (42 3. to 47 6 :g-

‘ mT kg 1 ‘_J),: After an add1t1ona1 f1ve weeks of exerc1se, 1t was found
'fthat the V02max‘va1ues were ma1nta1ned 1f the subJect exerc1sed fdr at -"

'Teast three t1mes per week

R id
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When des1gn1ng a tra1n1ng program to 1ncrease max1ma1 aerob1c power,

v1t is important to cons1der the mode of exercise. S1nce the h1ghest TeveT
. of V02max is attained during exerc1se w1th large muscTe masses, it seems

Tog1ci1 that a subJect train in th1s capac1ty (CTausen, T977) : Substant1a1

b 1ncrements in max1maT aerob1c power has been ooserved as a. resu]t of J0091ng

"-4or runn1ng (W1Tmore‘et al., 1980 \and H1ckson et al. 1977)
.»Wdlmoreret al. (1980) exam1ned the phys1oTog1caT aTterat1ons conse-

quent to a 20 week program of b1cycT1ng, tenn1s, and Jogg1ng The

™

H.;subJects were 38 maTe empToyees of the C1ty of Dav1s and Un1vers1ty of
.CaT1forn1a, Dav1s PoT1ce and F1re Departments N1ne subJects were
_arandomTy ass1gned to each of three programs and one contro] group Thet"Tj
' r5exper1menta1 groups exerc1sed for 30 m1nutes per day, three days per 2 |

"”week SubJects in the Jogg1ng and b1cyc11ng»groups performed max1ma1*
o l

tests on the treadm1TT and the cycTe ergometer : There were s1gn1f1cant ff

3 |

";1ncreases in VOZmax for the Jogg1ng group (4262 to 47-8 ml. kg -1 m1n ]) and ;

i
. _ l
r1v1n the cyc11ng group (38 6 to 44 ‘3 mT kq ].min_?) S1nce there was noi

'vspec1f1c1ty of tra1n1ng”é??ect between the Jogg1ng and cyc]1ng modes, tf

: 1t was concTuded that both were comparabTef1n the deveTopment of card1o- E
lvascu]ar f1tness f{; - 5-1 o *""’. L :'T: }f.

" H1ckson et aT (1977) postuTated that 1f the tra1n1ng st1mu1us was
mkept constant reTat1ve to max1maT aerob1c capac1ty, endurance and aerob1c>:’
Tefpower woqu 1ncrease11near1y 1n1t1aTTy and then start to level off as the
.s'1nd1v1dua1 s VO, max began to approach 1ts genet1caTTy determ1ped upper

o limit, E1ght heaTthy but sedentary subJects,‘aged 20 to 42 Jears, .

.“exerc1sed s1x days per week for 10 weeks The tra1n1ng program conswsted'
ftfof runn1ng three days per week and b1cycT1ng on an ergometer on aTternate

\" ”Hdays lThgrunmng program cons1sted of cont1nuous runn1ng, as fast as

B 4poss1bTe for. 30 m1nutes per ‘day the f1rst week 35 minutes per day the,'!v

..
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second week, and 40 m1nutes or more for the subsequent weeks ,The
ergometer program cons1sted of s1x 5 m1nute 1ntervaTs of pedaTT1ng
aga1nst a res1stance strong enough to elicit V02max Each f1ve m1nute
bout was separated by a two minute recovery period dur1ng wh1ch the
subJect exerc1sed at 50 to 60% VO omax. ' The maximum oxygen uptake as
measured d1r°ct1y on the b1cyc1e ergometer, 1ncreased T1nearTy w1th ‘the
tra1n1ng st1mu1us throughout the ent1re 10 week per1od The4magn1tude
of the increase was from 38.6 to 56.4 ml.kg 1 h“, an 1ncrease of 449,
Dngener and Brooks (1978) observed the - effects of 1nterva1 tra1n1ng
on VOZmax and performance in the mile run. The subgects were 14 male'

voTunteers enroTTed at the Un1vers1ty of C1nc1nnat1 The SUbJECtS were

| randomTy d1v1ded 1ﬁto a cont1nuous group (CG) and an’ 1nterna] group (IG)

The tra1n1ng sess1ons were conducted 50 m1nutes per day, three t1mes per.
week The CG tra1ned one m11e the f1rst day,. one- and -a- quarter m1Tes"
the second day, and one- and -a- half m1Tes thereafter The running 1ntens1ty
was 1nd1v1dua11y adJusted to e11c1t 80%- of max1mum heart rate The IG

ran 1ntervaTs of 220 yards at max1ma1 speeds with a 220 yard waTk between

‘ each 1nterva1 The subJects ran 220 yards the . f1rst -day, ten t1mes 220 :

yards the second day, and tweTve t1mes 220 yards thereafter Max1mum

s ? oxygen uptake on the b1cyc1e ergometer and performance in a m1]e run

were tested before and after the six week per1od The max1mum oxygen

uptake 1ncreased from 35.5 to 40.8 mT kg - ]'andvfrom 39.3 to 43.6

- ml. kg I;minf] 1n 1G and CG respect1ve1y The €6 had an a]most 1dent1caT
‘.1mprovement 1n V02max as. compared to the 1G, however because two subJects ’

dropped out of CG the 1mprovement was, not s1gn1f1cant It was concTuded@'

that there was no cTear super1or1ty of either 1nterva1 tra1n1ng or

cont1nuous d1stance runn1ng in 1mprov1ng V02max or decreas1ng the t1me in -

o the m11e run

-

,‘»_(/’
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‘The purpose of a study by Knuttgen et al. (1973) was to eVaTuate
d1fferent forms of 1ntense 1nterva1 tra1n1ng upon certain phys1oTog1caT
. performance capac1t1es of young maTe subjects The subJects, m111tany

conscr1pts from the F1rst Swedish Commun1cat1ons Reg1ment were d1v1ded

 into three. tra1n1ng groups (see Table 2 2). Group I and Group II trained

'vfor a per1od of two. months wh11e Group III d1d not begin: tra1n1ng unt1T
after the : f1rst month ATT groups were tested on three occas1ons Test 1,
‘at the beg1nn1ng, Test 2, after the f1rst month, and Test 3, at the end
of: the program ‘The assessment of V02max was done submax1maTTy and
maR1maTTy on a eTectron1ca11y braked bicycle ergometer. Max1mum oxygen
'Tuptake s1gn1f1cant1y 1ncreased in aT] 3 groups from Test 1 to Test 2

(p < OT) and from Test 1 to Test 3 (p < .001). There was a s1gn1f1cant
',d1fference from Test.2 to Test 3 in Groups I and 111 (p < OOT) but not

_ for Group IT (p < .05) It was conc]uded that the concept of aTT—out o

TABLE 2.2
INTERVAL CONDITIONING PROGRAM

Growp N X Age - Intensity " Duration . Frequency

N S :20 : ‘20.6I 15 sec exercise TS.hin/session NIT session/day
: R e 15 sec:rest .~ | oo o 3 x/week |
119 . 2.2 .3 min exercise 15 min/session T‘Session/day

o \ - 3 min reSt'.‘ y B , 3 X/week q

o St S I - o S

IIT 8 *720.6 15 sec exercise 15 min/session -1 session/day

15 sec rest .~ . . . 5 x/week

— T —
knuttgen et al. (1973)



exerctse for'short intervals, with appropriate rest periods was a viable
method to bring about_a large increase in the transport and the;utiTiia- '
tion of oxygentin a short period of time, The'most impressive résu1ts
occurred‘in the subjects‘who.trained for 3 minutes with al3vminute;rest
interyaT;? E ."lm/g9f‘f/f’ o
’ T ) . ' e

-

e

Adaptations with DetraTning.
. From the previous review ot,yariousvtraining studies, it was obseryed ’
that the'human body has a tremendous abi]ity to physiologicaTTy adapt to° |
a structured program of exercise. UnfortUnateTy once the stimuTus is
/removed the body has a tendency to revert back to its or1g1na] status.
ATong w1th quant1fy1ng the phys1ca1 adaptat1ons to tra1n1ng, the

-measurement of VOzmax appears to be the onTy way to quant1fy, in funct1onal

,;terms, adaptat1ons to 1nact1v1ty (Sa1t1n and iRowell,  1980). ‘
M1yash1ta et a] (1978) evaTuated the pmys1olog1ca1 effects of both
"phys1ca1 tra1n1ng and detra1n1ng on ma(1ma1 aerob1c power The SUbJECtS
" were. eTeven 3apanese sedentary men aged 35 to 54 years. The tra1n1ng
‘ ~1nvo]ved walking for 10 m1nutes on a treadm1]1 at a constant speed of
. rTTO meters per m1nute and at a suff1c1ent grade to e11c1t 80A of V02max S
The tra1n1ng program was performed three days per week for a total of |
15 weeks ' Max1ma1 aerob1c power, measured via a max1ma1 treadm111 test,
f _?s1gn1f1cant1y 1ncreased from 36.9 to 41, 3 m] kg ] | “T, an average 1ncrease
’? v of 12% (p < ,001) After six nonths of detraining the V02max va]ue | __t

regressed to 38-3 ml. kg ]

_];‘a decrease of 7% (p < 00])- A s1gn1f1cantv‘
orrelat1on (r:= .952) was a]so found between the percent increase in
e VOZmax and the percent increase 1n max1ma1 card1ac output Converse]yg.: ;
;ﬁ,there was™a- corre]at1on (r,= 855) between both parameters as a result
’ "*of detra1njng, The mean ga1n in max1ma1 aerob1c power had not d1sappeared

f ' Y
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completely even after?six months of physita] detraining. . 1
Knuttgen et a1- (1973) were ab]e to test a certain. number of the1r
SUbJ%CtS from the or1g1na1 ‘groups, a fourth t1me e1ght months after the

cessat1on of tra1n1ng It was d1scovered that the f1tness Tevel of each

subgroup decreased s1gn1f1cant1y“and returned to 1eve15 not- d1fferent
| from 1n1t1a] “values. | |

| Cardiovascular changes were measured to determ1ne changes 1n phy51ca1
f1tness attr1butab1e to equa] e1ght work per1ods of tra1n1ng, non- tra1n1ng,
‘_and re- tra1n1ng (Cureton and Ph1111ps, 1964) Six vo]unteer ma]es and
four contro]s age 28 to 47, were the subjects for this exper1ment Theu
‘tra1n1ng program cons1sted of approx1mate1y f1fteen minutes of ca11sthen1cs,
fo]]owed by 30 to 50 m1nutes of cross country runn1ng and f1na11y 30 m1nutes
- of handba]] or squash. Abso]ute changes in f1tness ]eve]s were d1ff1cu1t
'to ascerta1n because the raw scores were on]y represented graph1ca1]y
However, 1t was’ ev1dent that the exper1menta1 group had a greater 1ncrease
‘1n f1tness as opposed to the control group as a result of the 1n1t1a1 e1ght
weeks of tra1n1ng Dur1ng the eight week per1od of non- tra1n1ng the
exper1menta1 group decreased 1n f1tness but not back to 1n1t1a1 1evels
A f1n41 e1ght weeks of more 1ntense exerc1se e]1c1ted the h1ghest 1eve]

of phys1ca] f1tness, in terms of gross max1ma1 oxygen uptake

Inf]uence of. Warm%up Exercise on CardiovasCu]ar Function

The adverse effects of sudden strenuous exerc1se on the card1ovascu1ar 2/
-system has been rev1ewed prev1ous]y (Barnard et al. , 1973). Research on - |
‘the effects of warm-up exerc1ses has found that they may have some pos1t1ve é
1nf1uences on the card1ovascu1ar response (Inger and Stromme, 1979; p i
"_’Mart1n et al., 1975; and Anzel, 1978). - 9

-

Fger and Stromme (]978) 1nvest1gated the- effects of act1ve pass1ve

N .
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or no warm-up on the physiological.response” to a max1mum aerob1c workToad

The act1ve warm-up was a run on/a treadm11] at. a submax1ma1 workToad of -

50 to 60% of V02max. The pag’sive warm-up consisted of s1tt1ng immersed

in water to the neck at temperature of 40°C, The criterion task

consisted-of running uphill, at a 3% grade for four minutes, atﬂspeed-

“requiring 100% VO ax. There was a significant 1ncrease in VOZmax after

an active war -up as compared to a pass1ve warm up or no warm-up (p < .05).

The authors concTuded that the results strong]y emphasized the benef1c1a1,mv' Do

///
o o

effects of an active warm- up on ath]etlc pérformance

2

The separat1on of the re]at1ve contr1&ut1ons of phys1oTog1caT and -
psycho]og1ca1 1nf1uence of warm- ups on VO max has been attempted by

Mart1n ‘et al. (1975) A n1nety second treadm11] run at 23.4. km/hour
-

up to a 2% grade was used as a criterion run £u1 the ruﬂsewere»precéedEd*’/#A\ '
by e1ther 30 m1nutes of rest or by e1ther of twor warm ups The f1rst
f'warm up was a 15 minute run, at 10 km/hour at a 2% grade The second S

warm up was s1m1Tar to the f1rst but d1fferent1ated by an 1ncTus1on of a

/

_ three m1nute per1od of rest before the cr1ter1on run. - The authors concTuded

that for V02max to be measured effect1ve1y an adequate per1od of warm- up ‘\\;
was - necessary | Since there were onTy two subjects in tﬁ1s study the1r o \\\\

/
{

conc]us1on was qu1te specuTat1ve
AndzeT (1978) exam1ned the effects of prior exerc1se and var1ed rest
fk1ntervaTs on card1oresp1ratory endurance performance 1th no pr1or warm~»'

up.  The pr1or.exerc1se was a two m]nute treameTT run des1gned to raise

-r-the heart ratevto'approximately:ThO ‘bpm. The subjects then rested for

g30 60, 90 and 120 seconds before encounter1ng an aTT out treadm1TT run
| to exhaust1on The best performance was after a pr1or warm- up eXerc1se
tw1th a 30 second rest before the crlter1on rén. The expTanat1on for th1s

-resu]t was that too Tong a- rest per1od caused a decrease 1n the oxygen’//
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mobilization process, after thelinitial‘wanneup increase. I
The effects ofﬁwarm—up on cardiovascular response may be different
in trained as opposed to untrained individuals (Know]ton et al., 1978).
Seven untra1ned male subJects were: studied to observe the effects of
- mild warm—up exerc1$e on oxygen consumpt1on. There were no differences
for the measured phys1olog1ca] var1ab1es between tests that had pr1or -

i warm- up act1v1ty or tests that had no pr1or warm -up, act1V1ty (p <: .05).

in card1ovascu1ar perfbrmance as a resu]t of warm-up exerc1se (Busutt11
and Ruh11ng, 1977, ‘and De Bruyn—Prevost 1980) However the authors
‘”d1d not rule out the p0551b]e pos1t1ve effects of warm-ups in the preven-

t1on of 1n3ury or reduced muscle: soreness | S T
~ EFFECTS OF ENDURANCE TRAINING'ON'BODYfCOMPOSITION_v

S1nce max1ma1 aerob1c power is a funct1on of body we1ght body
compos1t1on is an 1mportant factor to consider in tenns of phys1ca1 f]tness
*For.most purposes, body compos1t1on is divided into two fract1ons 1ean f;
,mass and ?at mass (Fox, 1979). - An increase in ]ean mass‘as a resth of
endurance tra1n1ng genera]]y has a pos1t1ve effect on V02max whereas an i”
1ncrease 1n percent body fat has an adverse effect A large amount of |
fat 1s detr1menta1 to performance in two,ways ' 1t costS’energy to move the |

fat and the excess fat does not contr1bute toward the energy product1on (Fox

and Mathews, 1976) | The apprgpr1ate amount of fat for Canadian ma]es,

.
~

: ages 20 to 29 years 1s 13. to 17% However, the average amount of fat for

\
‘th13<age,group is genera]]y in the range of 18 to 22% (Canadian PubTc

Hea]th Assoc1at1on 51978)



Prediction of Percent Body Fat

Some of the techniques for predicting percent body fat are: hydro -
static weighing, skinfolds, potassium—k~40, radiography, and ultrasound
techniques (Behnke and Wilmore, 1974).' The purpose of this section is to
offer some‘rationale for using the skinfold technique to estimate percent
body'fat and to outline some of the assumptions and principles involved
in this method.

The prob]em with height-weight charts for determining opt1muT weight
is their fa11ure to consider the relative components of lean andltat mass.
A highly trained profess1ona] football player is often considered to be
-over%Fight by this standard, although having a low percent of body fat

2(Adams. et al., 1982).: Conversely, a s]im”person may meet the weight
".standard for a_ particular height but have a 1arge‘pereent of fat nass_dUe
to a concomitant 1ow'pereent of lean mass. A better'way to classify an
individual's body composition status'would be to use the term overfat as |
| ,opposed to overejght.. The prediction of fat using the skinfo{d teohnique'
attempts to redefine this status o o

| A sk1nfo1d, measured by fat ca]ipers, conta1ns a double 1ayer of

skin and subcutaneous fat (F]etcher, 1961). Carefu1;app1icatjon,of the‘
Vealjgers must be nade‘so that no under]ying muscle is included -(Brozek and
Keys 195])."Thevuse of this procedure, depends on.the‘assumption that the)

subcutaneous fat'cogstitutes a constant or at 1east a predictable propor-

tion of the total body fat (Womersley and Durnin, 1977). Therefore a chande

'

in percent body fat is sign1f1ed by a change in subcutaneous fat measured

<

'

'1n m11]1meters . _ _ °
Most pred1ct1ve equat1ons or sk1nfo1d charts are based ‘on the relat1on-‘
sh1p between sk1nf01d th1ckness and body density (Brozek and Keys , 1951

Durn1n and Rahaman, 1967, and Durnin and WOmers1ey, 1973) Durnin and
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"_Rahaman (1967) found that th1s re1at1onsh1p was suff1c1ent1y un1form so'
‘that regress1on equat1ons and tab]es cou]d be constructed to ca]cu]ate o

prerceht body fat on. th1s bas1s in ado]escents and young adu]ts ‘ The

‘»correlat1on coefﬁ1c1ents for tota] sk1nfo]d th1ckness and body dens1ty xe”‘

" were - 835 and - 778 1n the young,men and women respect1ve1y ( 105

‘ma]es and 86 fema]es) A fo]]ow -up study on a more d1verse popu]at1on

’produced coeff1c1ents that ranged from e 7 to - 9 for the d1fferent age

°,'w~groups 1n bdth men and women (Durn1n and womersley, 1974) The genera1-"

o 1 :
f,conc1us1on from Hoth reports was that the sk1nfo1d techn1que cou]d assess

"”percent body fat W1th re]at1ve ease and reasonab]e accuracy

Body Compos1t1on Changes as a Resu]t of Phys1ca1 Tralntgg

'Vland body fat dur1ng anmy recru1t tfa1n1ng ' Two hundred and f1fty four

»ﬂ:\So]daers were tested at the beg1nn1ng and the end of a three month tra1n- L? -

h1ng program Body we1ght 1ncreased sllght1y but not 51gn1f1cant1y
”‘JiHowever body fat decreased by 8 6% and 1ean body mass 1ncreased by an’

"f_average of 1 1 k1lograms, both changes were s1gn1f1cant (p < 0. 001)

‘ﬂ'Body fat was. est1mated from the b1cep, tr1cep, supra111ac and subscapu]a SR

| f'sk1nfo1d s1tes The fac¢ that pe?cent body fat decreased whereas tota] ..ufff"

body we1ght rema1ned the same,‘re1nforces the va]ue of th1s measurement

LA

0bv1ous1y, for the we1ght to rema1n the same there must have been fat
‘f catabo11sm w1th concom1tant prote1n anabo]1sm ‘y - '
_ W11more et a] (1970) eva]uated body compos1t1on changes in 55 men
between the ages of 17 o 59 years after a- three day per week 20 week -+
:yiy’program.t The purpose of the study was to 1nvest1gate whether an exerc1se
program of Jogg1ng was of suff1c1ent 1ntens1ty to 1nduce s1gn1f1cant

2

changes 1n body compos1t1on Sk1nfo]d measurements were taken on '

e, e T S : . S . Do

Voge] et a1 (1978) exam1ned the re1at1onsh1p between aerob1c f1tness Sl
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8 r1ght s1de of the body us1ng the Lange sk1nfon caT1ber The seTected
’s1tes for th1s study were:- scapuTa, tr1ceps, chest m1dax111ary, supra- .

da111ac, abdomen and th1gh SmaTT but s1gn1f1cant reduct1ons 1n body -
‘;compos1t1on was observed (p ( .05) The percent body fat dropped from
118.9 to 17. 8. RN e . SRR

An attempt was made to quant1fy the effects of 15 30, and 45 m1nute§ -
\of cond1t1on1ng on max1maT performance, card1ovascu1ar f1tness var1ab1es, 2
bband body compos1t1on (M]Tes1s et aT > 1976) The methods and procedures

fyfhave been rev1ewed earT1er The anthropometr1c assessment 1nc1uded body

';_we1ght he1ght and sk1nfo]d fat measurements at the chest tr1ceps,
:abdomen supra1]1ac, and front th1gh The effect1vensss of the tra1n1ng |

‘ :programs in aTter1ng body compos1t1on was’ not ant1c1pated due to 1n1t1a1

, “lean cond1t1on of the subJects However there were s1gn1f1cant decreases

H‘jf‘1n percent fat 1n the 30 and 45 m1nute groups (14 2 to ]3 67 and 13 2 to"r

5]

A 12 0% respect1ve]y)

-3 .

””“ﬂ PoT]ock et a] (1969) observed the effects of frequency of tra1n1ng

Vfdfﬁ°" work1ng CapaCTty, card1ovascu1ar functlon and body compos1t1on of adu]t ‘.u‘.

v'men;' Body compos1t10n measurements 1ncTuded the sum of sk1nfons obta1ned

/

'vf-over the chest ax1]1a tr1ceps, abdomen, supra111ac, and front th1gh

ft'v;There were two exper1menta1 groups in th1s study Group I who exerc1sed

1",2 days per week and Group II who exerc1sed 4 days per week fo# a tota] f""»

A';of 20 weeks Group II showed a reduct1on in sk1nfo]ds from Test 1 to

;,_:Test 3 of 19 6 to 18 6% It was concTuded that a four day per week

,H'program e11c1ted a ‘more. s1gn1f1cant 1mprovement in body compos1t10n than S R

('éi

¥rtwo days per week L ";f?i_f7"711;133'7a,_f*nfu“r vlf--'
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: EFFECTS OF. CIRCUIT TRAINING ON-CARDIOVASCULAR

S B : STRENGTH AND BODY COMPOSITION CHANGES

ATthough c1rcu1t tra1n1ng appears to- be an effect1ve tra1n1ng
dtechn1que for aTterlng muscu]ar strength and endurance, its effect on
’card1oresp1ratory endurance is T1m1ted (Fox, 1979) The Tt&t]e research

”‘;that has been done on c1rcu1t tra1n1ng seems to focus mostTy on muscuTar

‘Zstnength and endurance

Gettman et aT (1978) exam1ned the effect of c1rcu1t we1ght tra1n1ng Qt

e:g“on strength,Acard1oresp1ratory functwon, and body compos1t1on of aduTt

v.'mé‘ The SUbJECtS were 70 voTunteer maTe po]1ce off1cers, aged 21 to 35

”*_;years Max1mum oxygen uptake was assessed before and after the tra1n1ng

_program by a max1ma1 treadm1TT test Body ,ompos1tnons were determ1ned by E

T”Tthe body dens1ty and sk1nfons Cybex 1sok1net1c test apparatus was : e

"f'used to assess muscuTar strength After the 1n1t1a1 test1ng was compIeted,; :H_zf,f

“the subJects were randomTy ass1gned to one of three groups ‘a c1rcu1t»_
;fjtwe1ght tra1n1ng group (CWT, n o= 20), a cont1nuous runn1ng group (CR,C:{ZEC
| 30), and’ a sedentary controT’group (C; 20) ; A standard wann -up -
G:Cper1od that 1nvoTved var1ous stretchIng and ca11sthen1c exerc1ses and |

wﬂlcycT1ng fbr two m1nutes at 900 k1Tograms per meter per m1nute was P
e )

: 5.performed in the f1rst 15 m1nutes of the workout The CWT program was

‘-constructed so that each subJect worked at 50% of the1r one. repet1t1on

1

.x"max1mum strength on Un1versa1 Gymn apparatus After an 1n1t1a1 per1od

"of adJustment 15 repet1t1ons per set were used as f“e standard for the

0
7

' ,rema1nder of the 20 week program The SUbJECtS moved cont1nuoust from ;

"“stat10n to stat1on w1th a 3O 25, and f1naTTy a 20 second rest per1od
T | , B
-f}fbetween stages The totaT c1rcu1t cons1sted of IO exerc15es that were

)

’j:repeated tw1ce in: the foTTow1ng sequence bench press, knee extens1on,

""'?ha"'smng C”’”e* b‘ceps CU” dips, eg press, sit-ups, shoulder press',»‘v

o3
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g Tat puT], and upr1ght row1ng The CwT was quant1f1ed by tota] workout t1me,

tota] work and we1ght res1stance re]at1ve to maX1mum strength, and heart

", rate 1ntens1ty

| The endurance program cons1sted of a comb1nat1on of wa1k1ng and Jogg1ng
~equa1 d1stances at f1rst;w1th gradua] 1ncreases in Jogglng made throughout
’the program The f1na] few weeks cons1sted of cont1nuous Jogg1ng for 30
| m1nutes The d1stances and the t1mes of each Jogg1ng and wa1k1ng segments_ :

.were recorded each workout to quant1fy the tra1n1ng of the runn1ng program

o

o The 1ntens1ty of'the CR was- reguTated at 85% of max1mum heart rate

The strength ga1ns were h1gher in the CWT group as compared to the
:RN group but the d1fference was not s1gn1f1cant The 1ncrease 1n VOZmax

“"was s1gn1f1cant1y h1gher 1n the CR group than theClT‘group, 41 3. to 47 6

r’;u:ml/kg/m1n and 40 0 to 41 4 m]/kg/m1n respect1ve1y The CR group 1ncreased

-}' 1.7 k1109rams in Tean body we1ght compared to an 1ncrease of 1. 0 kg in . ”:

tvfithe CWT group , In add1t1on, the CR group 10st more fat we1ght ( 2 2 kg)

w;:'than the CWT group ( 1 3 kg) The authors conc]uded that the c1r “
':we1ght tra1n1ng program was most spec1f1c 1n 1mprov1ng muscu]ar strength."“"
' and produced onTy a- smaTT aerobgc effect as measured by the}treadm111 »fﬁ"
a,runn1ng test "' "' *'5"V T | » F

.‘k"u; The ab111ty of a 10 week c1rcu1t we1ght tra1n1ng program to eT1c1t o

;_-spec1f1c phys1oTog1caT aTterat1ons was eva]uated oy W11more et aT (1978)

“.'Twenty four women and 26 men were randomTy ass1gned e1ther to. a c1rcu1t !ﬂ;’i'

ftwe1ght tra1n1ng program or a contro] group Body compos1t1on was assessed )

by the underwater we1gh1ng techn1que and by sk1nfo]d measurement Strength

Ttkwas assessed uslng one repet1t1on max1mum techn1que and the Cybex Max1mum

v oxygen uptake was measured v1a a treadm11] waTk run to exhaust1on "TTheaf

B ftra1n1ng program cons1sted of three 7 to 5 m1nute c1rcu1ts per day w1th'

. three sess1ons per week A]T exerc1ses were performed on: a Un1versa1 Gym



in. the foTTowinguorder bench press, 1ncT1ned s1t-ups Teg press, Tat'

‘-puTT back arch shoquer press, Teg extens1on, arm curl, Teg fTeX1on,

and uprwght row1ng ATT the subJects exerc1sed at 40 to 55% of the1r -

‘hmax1ma] strength and executed as many repet1t1ons as poss1bTe in 30 seconds

yThere was a 30 second rest per1od between exerc1ses to aTTow the 5ubJects ]
t1me to move to the next stat1on g

There was a s1gn1f1cant increase 1n Tean body we1ght for both men.

",and women and a s1gn1f1cant decrease 1n percent fat. for the women (28. 1

‘1j“to 26. 3%) The women aTso had a s1gn1f1cant 1ncrease 1n VOZmax from 35 5

to 39 3 mT kg ].m1n -1 The onTy s1gn1f1cant 1mprovement for the men was 1n N

\'striﬁgth ga1ns! The authors expTa1ned the sma]T 1ns1gn1f1cant decrease
'i1n fat we1ght by the fact that the controT group changed sT1ghtJy and
aﬁ.the durat1on of TO weeks may have been too short However they st1TT
"'concTuded that c1rcu1t we1ght tra1n1ng appeared to be an effect1ve method
'.to aTter body compos1t1ons, 1ncrease strength and 1ncrease endurance r'h‘v

. t
Sl t1me to exhaust1on

5 "FTRE FI'GHTER,TRATI}{-ING‘.PROGRI_\:MS" N S

In an attempt to reduce the 1nc1dence of card1ovascuTar d1sease and

o the number of JOb reTated 1n3ur1es 1n f1re f1ght1ng, some F1re Departments.gypyd-

’f}have 1n1t1ated phys1ca1 tra1n1ng programs for regu]ar staff as- weTT as
v'tra1nees l h | ,' ST f“ | b”
"V;, The Los Ange]es C1ty F1re Department 1nst1tuted a mandatory phys1ca1

,jf1tness program 1n 1971 for aTT 1ts 3 250 members (Barnard and Anthony,

33

‘1980) Each member had to meet the fOTTow1ng med1ca1 cr1ter1a to enter hbg :

?dthe program have rece1ved ‘a med1ca1 exam1nat1on w1th1n the preceed1ng
vﬂyear, be not more than 20% over the max1mum recommended we1ght have _"

S bTood pressure not 1n excess of 150/85, not be on a restr1cted or"



34
o rehab111tat1ve status ab1de by medlcaI restr1ct1ons set forth in a med1ca]
»report and not be under treatment or observat1on for card1ac abnorma11t1es
“ Only seven f1re f1ghters d1d not meet this cr1ter1a \ ' ‘
| : The program was conducted earTy in the morn1ng, the t1me at wh1ch the
‘:-men were Teast busy It was 45 m1nutes 1n duratlon and cons1sted of ‘

fTex1b111ty and warm-up exerc1ses, card1ovascu1ar exerc1ses, muscIe

v-cond1t1on1ng exerc1ses, and a cooT down per1od " The’ program was generaITy

o conducted in the f1re stat1on but occas1ona11y at schooI fac111t1es it

";'poor and very poor categortes Th1s percentage dropped to 12 7 and 9 0%

ﬁ‘r1n 1975 and 1978 respect1ve]y The hea]th ma1ntenance programs had no

,they were “in visual contact w1th the stat1on To evaTuate the effect1ve-i
3‘ness of the program, a. random sampIe of 300 per1od1c med1caI exam1nat1ons
:were stud1ed to determ1ne 1f there were any changes 1n cho]esterol bTood
pressure, and body we1ght A Kasch F1tness Index was used to determ1ne ‘ﬁ
'the changes 1n f1tness TeveI ' | | i s

’A In ]971 38 6% of the f1re f1ghters had f1tness score. vaIues 1n the -

:rs1gn1f1cant effects on bIood pressure but there was a s1gn1f1cant reduce:

’,t1on in bTood choIesteroT IeveIs _':: e ',;ﬁ+<¥?t’v?V$: v

| In concIu510n, the Los Ange]es F1re Department s hea]th ma1ntenance
.'program was benef1c1a4 1n 1ncreas1ng f1tness IeveIS and reduc1ng some |

'1 'rwsk factor assoc1ated w1th atherosc]erat1c heat d1sease It was aIso

_“iconcluded that the phys1o]og1ca] adaptat1onstappeared to. reduce the number
;s3of on the JOb f1re f1ghter 1nJur1es : Mea]ey (1979) reported that between
';1971 and 1972 the department Iogged 2 134 on duty 1nJur1es, but between |

'l;‘1977 and 1978 that number dropped to I 814 The tota] number of members : fﬁ
.Tln the department rema1ned the same ' ' o o L

The 1ncorp0rat1on of a f1tnesgxprggram 1nto a F1re Department takes

g vthe r1ght comb1nat1on of . support from the top and an adequate amount of
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\

funding to make it a realtty (Beam, 1979) Ch1ef Charles H. Ru]e of the

’

A]exandr1a F1re Department des1gned a. comm1ttee d1verse in expert1se and '

‘ profess1ona] 1nterests in order to accompl1sh th1s obJect1ve _The'x

\comm1ttee representat1ves were: a F1re Capta1n, Batta11on Ch1ef Personne1

'Analyst Aff1rmat1on Act1on Officer, and 2 Union. Representat1ve The

it

| comm1ttee s respons1b111ty was to examine the feas1b111ty of a fitness

-_program from mdhy perspect1ves, thus arrest1ng prob]ems that m1ght have ‘

' occurred dur1ng 1mp1ementat1on

X

Probab]y the most d1ff1cu1t task 1n estab11sh1ng the program was to
conv1nce the C1ty Counc11 that the program shou]d be- funded The1r

rat1ona1e was based on- the potent1a1 sav1ngs that cou]d be der1ved from

‘hav1ng hea]th1er f1re f1ghters Ear11er ev1dence of reduced s1ck 1eave

1n . f1tness group supported the1r c1a1m / A study in the A]exandr1a F1re '

Department found a 17% decrease in s1ck 1eave in a phys1ca] f1tness group

7over a two year per1od (1974 to 1976)

The program S obJect1ves were as fo]]ows

To improv every emp]oyee S phys1ca1‘f1tness, thus'k
reductng he annua] number of on- the JOb acc1dents
and 1nJur1es N
, To campai n- aga1nst smok1ng and reduce by 30% the
,number of persons 1n the f1re departnent who. smoke.

To ensure that a]] un1formed fire and emergency :
medical services personnel participate in ‘the phys1ca1
fitness program bnd achieve their prescr1bed persona]
*f1tness goalsv( 16) o

o The part1c1pants were requ1red to spend one hour each day, three days

*.)per week on phys1c 1 f1tness act1v1t1es ‘The program cons1sted of 10

‘m1nutes of: flex1b111ty ahd warm- up exerc1ses 20 m1nutes on strength R
v o
‘exerc1ses, and 30 mlnutes on card1ovascu1ar endurance A11 of the e1ght -

"‘Alexandrla f1re s'at1ons were equ1pped w1th a set of - we1ghts, bench

'_:stat1onary cyc]e Jump rope,_exerc1se mat and a doonway ch1p up bar i
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After the f1rst year of the mandatory program, each part1c1pant was .

tested for improved f1tness (see Table 2 3) Since two d1fferent moda]1t1es-

: Twere used. to assess the card1ovascu1ar changes, an accurate compar1son -
ycoqu not be made The body compos1t1on changes 1nd1cated an 1ncrease 1n
lean body mass and a decrease in percent ‘body fat The sk1nfon measure-
:‘ments or percent body fat dropped from 23. 8 to 18 0%. Th1s value repre-
‘ sented an 11 pound redbct1on 1n fat we1ght per person CoTTect1veTy,
all the part1c1pants in the program lost cTose to one ton' of fat The -
1ncrease in Tean body mass corresponded to ‘the genera] 1ncrease of aTT
the neuromuscu]ar parameters ‘. |

| The preT1m1nary ev1dence 1nd1cated that the ATexandr1a F1re Depart-
ment personne] were | beg1nn1ng to atta1n pos1t1ve phys1ca1 changes as a.
~ result of the1r f1tness program.. There was opt1m1sm that these payoffs
~would Tead to future reduct1on in costs of earTy d1sab111ty pens1on, Toss
'.of time* due to acc1dents, Tess use of d1sab111ty Teave and most . 1mportant1y,
l.a heaTth1er and more eff1c1ent f1re department
| Due to the tremendous cost to the county and c1ty agenc1es a pre-‘_‘
T1m1nary phys1ca1 tra1n1ng program was 1mp1emented to reduce the drop out
'Lrate of recru1ts dur1ng the tower tra1n1ng dr1TTs (P1pes,‘1977) e_ o
-purpose of th1s study was’ to 1nvest1gate the effect1veness of 1nterva]
runn1ng and c1rcu1t we1ght tra1n1ng as a means of 1ncreas1ng the phys1caT =
'bwork capac1ty of f1re f1ghter recru1ts ‘ The subJects of tb1c study were
:’27 male recru1ts from the Los AngeTes C1ty F1re Department aged 21 to 29

,years The 1nterva1 tra1n1ng con51sted of two m1nutes of runn1ng and oney

36

. m1nute of. waTk1ng for a tota] durat1on of 18 m1nutes, thCh progressed tof4_.'

<

- 45 m1nutes at the end of the program ’ ATT the SUbJECtS performed the
"c1rcu1t wewght tra1n1ng 10 m1nutes after the, 1nterva] runn1ng Thed

‘stat1ons 1nc1uded bench press, m111tary press , ‘Teg press, s1t ups, T gj
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E 11fts, b1ceps curl, pu11 downs,'back arch, dead 1ift, and rope climb.
The subJects exerc1sed at 50% of the1r one‘repét1t1on max1mum for 30 seconds,
with a ]5 second rest between stat1on AT] part1c1pants completed three,
‘8 m1nute c1rcu1ts Inc]ud1ng a 15 m1nute warm up and coo] down per1od
“the tota] program 1asted 90 minutes. - I
A]] of the subJects were given a battery of tests before and after
the 10 week tra1n1ng per1od The tests included a work capac1ty test on . i
. the b1cyc]e ergometer Six phys1ca] performance tests, dynam1c muscu]ar
strength tests, and an est1mate of percent body fat using sk1nfo1ds
o There were s1gn1f1cant 1ncreases -in the performance tests and the
dynam1c strength tests (p < 05) A]though there was not a s1gn1f1cant
"change in body we1ght the lean body weight 1ncreased s1gn1f1cant1y (26%)
and the abso]ute and re]at1ve body fat decreased s1gn1f1cant1y ( 13.4 and
l -13. 7% respect1ve1y) » . 1 ‘
The’ 1mproved phys1ca1 capac1ty of the recrU1ts appeared to. be an
.effect1ve means to 1ncrease the1r performance in the departmenta} r1gors
:of the tower dr11ls and to decrease the1r drop out cost
r“ The nature of the f1re f1ght1ng task 1mposes a substant1a1 amouht
Hitof card1ovascu1ar stress on the human . body It is 1mperat1ve that steps R
be taken to adequate]y prepare f1re f1ghters to meet the rlgors of the1r ‘ ';"
occupat1on . : - - _ o o , 51' - : ~\;\~



- 'CHAPTER 111
METHODOLOGY |

 SUBJECTS

The subgects were 56 male f1re f1ghter recru1ts between the ages
of 21 and 29 (Y'— 23.5, SD 2 1) yeams The subJects were from two
: separate recru1t tra1n1ng classes. CTass 83 (Group A, n = 24) commenced'
tra1n1ng October 19111981 and class 84 (Group B, n = 32), February 18,
A1982 The training prog&ims were approximateTf nine weeks in durattoh.
» | ; S R - ; v
' ~ EXPERIMENTAL DESIGN v

'Threevteetiné sessions'weré oéed'to collect the data. Test one was -
E administered before the n1ne week tra1n1ng program?’test two. 1mmed1ate1y
1foTTow1ng the program, and test three, approx1mate1y nine weeks after a

vper1od of detra1n1ng The test parameters were divided 1nto three"
"‘sect1ons: functjonaT-performance,tests, body composition assessment;"
~and & khOWTedge test."Group A-and‘GroUp é were not'eqUaTTy invoTVed
in a11 theftest sectibns (see~TabTe'371) Both ~groups were equated on
R the bas1s that every subJect was requ1red to be above the 70th percentlle
on the1r comb1ned funct1onaT performance test scores to'qua11fy for the

recruit training program The ‘cent1Te rank was in compar1son to all.

. the app]1cant{scores from paSt'f1re fi ' ervtest]hg (approx1mate1y 2,500

4

- men).
PROCEDURE

Functional-Performance Tests o o

AThelfunctﬁohalfperformance tests were-designed<by the faculty of



TABLE 3.1
EXPERIMENTAL DESIGN

Test Paraméters T L T, AT
' S * before 9 wks. tr. = after 9 wks. tr. after 9 WES, detr.

4

functional- - Group A . Group A | - Group A
performance , Group B B ’ : '
tests , ‘ : ‘
_body composition , o Group B Group A~ , Group A
assessment S . -GrowpB ,

" knowledge test - - Group B " Grow B~ . ~ Group A

_Phys1ca1 Educat1on, Un1vers1ty of A]berta to screen potent1a] f1re f1ghter
recruits. -The tests focused on the phys1ca1 requ1rements that were.
be11eved to be necessary to effectively accomp11sh ‘the f1re f1ghter s task
Upon arrival, the subJects"were,f1rst reg1stered and we1ghed.. Then
'tthe_subJects systematigaﬂ1y went§threugh'therfollowing functionéperformanCe*v
! test battery | | ‘ - |

-

'1} pred1cted two stage b1cyc1e ergometer V02max test (Astrand and

‘ Ryhmmg nomogram 1954) @

2. tota1”d1ps~-

3. _total chin-ups
4.. standing long jump

\'5.'_Stair run L o
6. gag111ty shutt]e run |

These tests. are descr1bed wn Append1x A

: Body Composition Assessment\»

The sk1nfb1d techn1que was used to est1mate percent body fat. The

Harpenden ca]1per was emp]oyed to measure the skinfold th1ckness The



[

g1

skinfold sites inc]uded:' the‘triceps, biceps, suprailiac, and subscapU1arb

sites. .The standardization proceddre‘is described in Appendix’ B. )

KnowTedge Test

, , , S
A questionnaire was formulated to ascerta1n the changes in knowledge -

or aWareness dur1ng the equal nine week periods o% tra1n1ng and detrain-
ing. . Nineteen mu1t1p1e choice quest1ons were obta1ned from qua11f1ed
personne] who lectured on topics related to the fire f1ghter occupation.

/

The qualified peop]e and their respect1ve top1cs were:

Dr A Qu1nney, components of f1éness and pr1nc1p]es of tra1n1ng

Dr A Bolle: stress management

K. Hipkin: ' psycholog1ca1 damgge, smoke , and heat

- B. 'HanSOn' . nutr1t1on and weight contro]
The knowledge quest1onna1re 1s pre':nted in Append1x C.
,‘TRAIu%Ne~RRoGﬁAn*
The: subJects trarned approx1mate1y 50 m1nutes per day, f1ve days e
per week for approx1mate1y nine - weeks. /Ihe phys1ca1 training program
1nc1uded . warm-up and f]ex1b111ty e5er;1ses, muscu]ar strength and
endurance c1rcu1ts ap,aerob1c component (runn1ng), and cool-down exer-
© cises. Cr1ter1on m11e runs were held at “the end of the third, sixth, |
and njnth weeks. eGrou‘iB a]so had a pre-program mj]efrun. A desdription

of the training progra is presented in Appendix,D.

x&§TAT1$TICAL‘ANALYS}S

A one-way ana]ys1s of variance with repeated measures (xder' programf'

"par - anov 14) was used to determ1ne the s1gn1f1cance of . d1fferences

The program was mod1f1ed s]1ght1y between the c]ass 83 tra1n1ng session
and the ¢lass 84 training sess1on . e



I
between the means for thetfo]]ohing dependent variables: VOzmax, dips,
standing 1eng Jump, stair run, and the agility shuttle run. The Newman-

Keuls post hoc comparison of means'test was used if a significant F ratio

!
|-
|

was-obtained. ‘ ' | ,
A correlated t-test was used tq”determine‘the sdgnificance of differ-

ence‘betheen‘the means for the fo11ohing variables: we1ght, percent body

fat, and the‘knowledge questionhaire An 1ndependent t- test was used as

a test for s1gn1f1cance between the questionnaire means for Group A and

Group B. L /
arleans and standard dev1ations were used to compare the differences in
the mile t1mes for ‘the cr1ter1on run. 4 ' o

F1na11y, an add1t1ona1 padred t-test was xed‘to determine if the:

attr1t1on of 12 subJects b1ased the samp]e;l
An a]pha 1eve1 of p was 1ess than .05, wﬁgie p was the probab111ty

that no’ d1fference ex1sts between the means, was estab11shed prior to

I L , .
the ana]ys1s | ' : S fav o ) b
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”‘~: component (V02maxD

CCoHPTER IV
'RESULTS AND DISCUSSION '

Sy v L , :
The resu]ts dhd d1scuss1on are presented 1n three sect1ons
_ffunct1onal performance changes, body compos1t1on changes, and knowTedge

1changes The more 1mportant components as they reTatebto the purpose of
' /

_.th1smstudy are 1ntegrated 1n a. general/dlscﬁss1on at the end of the

R

‘chapter

)
"\\

AT] data reported in th1s sect1on are’ 1n terms of mean data Tab]es

T of raw data are Tocated 1n Appendlx F The stat1st1ca] IeveT of S1gn1f1-

fﬂiacance was estab11shed prev1ous]y (p < 05) The subJects were tested

on three separate occas1ons befbre the tra1n1ng program, after n1ne =
"j weeks of tra1n1ng, and after arn1ne week per1od of detra1n1ng ) |
L The d1scuss1%n of the resu}ts is mawnly d1rected towards the n1ne

' f? week tra1n1ng program w1th the emphas1s on the aerob1c endurance o

1
I

| 'FUNtTIONéPIER‘FQ'RMANCE-"EHANQF‘S.f o
The subJects]were de11m1ted to the f1re ﬁ1ghters who returned for
‘.the f1na1 test An 1ndependent t- test compar1ng the means of the o
T_T 1n1t1a1 SUbJECtS (n # 36) and the samp]e of test subJects (n # 240
‘J’showed no. s1gn1f1cant d1fference, 1nd1cat1ng that the test subJects were
t?fa representat1ve sampTe of the totaT group Tab]e 4 T represents a k*
‘d_h-summary of the functaona] performance resuTts R
“';Pred1cted VOomax hv,_f;hzv ff; ip,d:!}:;ugpsvur,- : % 'Lffh)“35~ %gﬁ
: T TT

A s1gn1f1 ant 1ncrease 1n VO max from 49 0 to 57 6 mT kg

’{j}was observed’o er\the n1ne week tra1n1ng per1od (F1gure 4 I) S1m11ar

l
’ ‘ ) : . Q

(TSA)

\Zv*é v



| "**faéiiityffg'ﬁ
Sis hu_tﬂe'_‘vrun e

 55.4 ml. kg

o e TABLE . 1 P
. FUNCfIONAL PERFORMANCE CHANGES |

B . Ve
dod : g » °

o Funét{oneif fPre;Tra{ning’ --Post-Training Post-Detraining Significance
~ performance T, "~ T ,‘T3 R .'b.< 05

I

St % s X e X sp

Voumax .. 89.0 21 . 57.6 82  56.8 7.6 T, to T,

(m1.hg']fmin']) T to'T3

" total dips  17.0 4.4 . 19.6 -7.1 - 19.0 8.0 = . |
e(rep) S R S K 3} ‘ S - :

total . 12,1 2.5 114 3.1 1.7 2.6

~chin-ups R I L T e T

| fh?tand1n9" 9.0 5.4 926 6.7, ‘946 44 T toT,

- long Jump L e L ST BT S
o fsta1r run ;fv,'.3;27h‘0_20fr 3'29_ ,O;IZhL d.3‘27' 0.19'.o[v"

12 05 1.9 17 TitoT,

’program 1ncPud

: f1ncreases have been found by Knuttgen (]970) and M1]es1s (1975)3fwhod1

f both fbund 1ncrea§es of 16% 1n Vbzmax in thewr subJects

i3

The resu]ts are pred1cted VOzmax values w1th the1r 1nherent error: e

t-»f +6% as cgmpared to the d1rect V02max scores (Astrand and Ryhm1ng, ,:d '

v 54; and Keren et a1 O 1980) s N :
| Hickson (1977) reported the 1argest 1ncrease 1n VOzmax from 38 6 to ':;y

] J,/an 1ncrease of 44% , The subJects in: th1s study were S

v"rjhealthy but seden'ary before the 1n1t1at1on of the 10 week program :The N

‘ h1gh 1ntens1ty runn1ng a]ternated W1th b1cyc1e ergometer',

"A'ftra1n1ng s1x days per week for a- durat1on of approx1mate1y 40 m1nutes 'zuh‘t' et
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per day

The evaTuat1on of the- effect1veness of a. tra1n1ng program 1n terms'

.of 1ncreases in VOZmax may 1ntroduce spur1ous concTus1ons Wenger and

MacNab (]975) emphas1zed the importance of equat1ng 1n1t1aT f1tness when

"compar1ng d1fferent tra1n1ng programs Sharkey (1970) found that ‘the.

*

’prev1ous Tevel of f1tness y1ered a h1ghTy s1gn1f1cant negat1ve correTa-

tion w1th changes 1naV02max The 1n1t1a] Teve] of f1tness of the present

subJects was, h1gh 1n comparlson to th

‘ ‘the 1ncrease of. 15% in V02max appeared to be substant1a1

Frequency, durat1on, and 1ntens1ty are 1mportant cons1derat1ons 1n

r

J‘ des1gn1ng a tra1n1ng program (PoTTock et aT 1969 and Brynteson and ‘
- S1nn1ng, 1973) ATthough the 1ntens1ty was not mon1tored 1n the present

‘7_study, 1t appeared that the 1ntens1ty, durat1on, and frequency of the f

scuTar adaptat1ons The heart rate was occas1ona11y mon1tored ‘

of n1ne weeks P : '.[":g R ,:f.v‘;,.ffyl }7;'.f-f'ﬂl'—'

The card1ovascu1ar component of the tra1n1ng program emphas1zed

v aerob1c runnlng The subJectSIran from one : to three m11es per day,

"'1ng program A one m1Te crwteruon run was performed at the beg1nn1ng

'f.-(Group A), and at the th1rd,_s1xth, and n1nth week of tra1n1ng (Group A

-,‘and Group B) These resuTts can be seen in F1gure 4 2 Not1ceab1e

._'-decreases in the m1Te t1mes were observed 1n both Group B (5 59 to 5: 31

'ar‘found a decrease 1n m1Te t1mes after a s1x week runn1ng program from 6 22 L

| m1n sec) and in. Group A (6 01 o 5t 40 m1n sec) : Dngener (1978) aTso

v'fj‘to 5:55 m1n sec

16

ﬁtud1es observed Therefore,f

\Kerag1ng approx1mate]y 1. o m1Tes per day for\%he durat1on.of ‘the: tra1n- e":"‘
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| There was no s1gn1f1cant d1fference in the predicted V02max scores
after a nine week per1od of detra1n1ng (see Figure 4.1). The_vaTues
decreased s1ightly from 57.6 to 56.8 mlvkg™ .min=. © .
‘ Brynteson and S1nn1ng (1973) stud1ed the effects of tra1n1ng one,
two, ‘three, and four t1mes per week on the retent1on of V02max _The‘
subJects were 1n1t1aTTy tralned f1ve t1mes per week for a per1od of f1ve
?weeks The average 1ncrease 1n V02max was from 42.3 to 47.6 ml. kg ] n'];
V,TThe group of subJects who tra1ned once a week for an: add1t1ona1 five
weeks demonstrated a decrease 1n VOZmax from 46 8 to 45. 5 ml. kg ].mfnfi;
v wh1ch was s1m1Tar to the decrease observed in the present study
gTh1s ev1dence suggests that the subJects in the present study woqu havel
’ had to tra1n aerob1ca11y at Teast once a week dur1ng the detra1n1ng
‘per1od to- prevent a s1gn1f1cant decrease in the1r card1ovascuTar fltness‘,:'
.as observed 4 ”T‘.-f f,l' S o
The rema1n1ng funct1ona] performance test resuTts are performance
N1nd1cators of var1ous phys1caT parameters The detra1n1ng changes are
'd1scussed as a whoTe at the end of th1s sect1on The means and standard’ -

»‘dev1at1ons are presented in TabTe 4 1

' ‘TotaT Dgps and Ch1n ups _ )
No s1gn1f1cant changes were found for totaT number of d1ps or ch1n-‘3

'ups at the end of the n1ne week tra1n1ng program The totaT d1ps

"'1ncreased from 17 to 19 6 repet1t1ons (see F1gure 4, 3), ‘Whereas the totaT

number of ch1n ups decreased from 12 1 to 11 4 repet1t1ons (see F1gure 4. 4) T

: The’ muscuTar strength and endurance c1rcu1t of the tra1n1ng program

",';l1ncTuded exerc1ses that were s1m1Tar to the d1p test‘i These exerc1ses

a;also stressed the tr1ceps musc]e group wh1ch may have accounted for the d

‘,sT1ght 1ncrease 1n d1ps | Converse]y, the tra1n1ng program d1d not L
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e

contain any exercises that stressed the biceps muSCIe group. Therefore

it was not surprising that a change in the'chin-up score did'not occur.

Stand1ng Long Jump

1

~ factor which caused them: to 1ose t1me

The stand1ng 1ong Jump (SLaY test was a performance 1nd1cator of the

subJects ab111ty to generate Tower extrem1ty power (K1rkenda11 1980)

- ‘The resu]ts demonstrated a s1gn1f1cant decrease in d1stance from 96.0
L I
' to 92.6 inches. at the end of the n1ne week tra1n1ng per1od (see F1gure
.4.5). Th1s part1cu1ar result was d1ff1cu]t to explain since the c1rcu1t

~train1ng.]nc]uded,eferc1ses to develop strength and power in the 1ower-

extremity. 'The'SLd was very difficult- to standardize in terms of motiva-

tion and posSib]y_this factorkhad an effect on the'resu]t.:‘

Stair Run . e

: S : v A o . - ‘ :
. Thelstair. run was used to estimate e%p{osive power.. There was not

a signiffcant change from-test'one to test two. The time'tor the run
" . was essent1a11y the same from the pre- tra1n1ng to. post tra1n1ng tests

'(see F1gure 4 6) Th1s resu]t was somewhat surpr1s1ng s1nce thé fire-

f1ghters were requ1red to do Sstair- runn1ng w1th1n the1r c1rcu1t tra1n1ng

However, the stalr run test 1nvo1ved running two f11ghts of sta1rs w1th

3 corner be tween each f11ght wh11e the tra1n1ng 1nvolved ‘running
,stra1ght f]1ghts Therefore, the SUbJBCtS were unaccustomed to turn1ng

and it appeared that the spec1f1c techn1que requ1red may have been the

\\Ag111ty Shutt]e Run

- The ag111ty shutt]e run t1me decreased from 12. 0 to 11.3 dur1ng the

nine week tra1n1ng program (see Figure 4.7). Each subJect in this test '

" was requ1red to’start,from a push-up position, Perhaps-the push-up_and$

7 ..

]
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¢ the physaca] components that a fire f1ghter wou]d need perhaps some

(82]
(82

.~

the burpee-six-count exercises performed in the nine week training program

~ enhanced the subjects' starting ability. EXercises such as the stair—runs,“

bench hops, and vertical jumps, that were perfonned'in the training pnoi

gram may have developed leg: power, which wou]d a]so help in decrea51ng

the shutt]e run time. |
N

| i
Detraining Changes ’

The detraining changes have been. presented in Tab]e 4 1 and Figures
4.3 to 4.7 and w111 now be br1ef1y d1scussed .
A s1gn1f1cant range in the detraining phase was obserued on]y‘in
vthe SLJ and the ag111ty shutt]e run tests. The SLJ s1gn1f1cant1y 1ncreased
from 92, 6 to 94.6 inches. This resu]t was. unexpected s1nce the SLJ score
. decreased over . the tra1n1ng per1od As’ prev1ous]y stated there were
| prob]ems w1th the mot1vat1on in the Sfd test

The t1me increased significantly in the ag111ty shutt]e run from

. 11. 3 to 11 9 seconds Th1s 1ncrease cou]d be attr1bufed to the w1th-

drawal of the tra1n1ng st1mu1us »

As w1th most performance or1ented tests, the 1nf1uence of mot1va
t1on may have affected the resu]ts of the tests in the present study
For example, thehsubgects were -tested. w1th approx1mate1y 150 othev

‘t

potent1a1 fire fighter recru1ts in test one. Due to this h1gh1y

were not stressed suff1c1ent1y dur1ng the phys1ca1 training program.

‘I
3

For,examp]e, a mod1f1ed chin-up exerc1se was 1nc1uded}1n class 84"

training program.



'

[t should also be noted that the training program was designed to

|
maintain or increase the fitness level of the fire fighter, since the. |
o ' |
people who enter the recruit training program already possess a high ;
|

level of fitness. Therefore, changes in functional-performance scores

»

were hard to elicit.

\ © " BODY COMPOSITION CHANGES

N i ‘ .
: y  The skinfold technique was used to monitor changes in body composi-|

tfpn. Th1s technique prov1ded an estimate of an 1nd1v1dua1 S percent

body fat Body weTEhE‘was also measured to determine the relat1onsh1p
w1th the percent body fat changes.

Q.; The subJects in Group B (n = 32) weregtested before and after their

respect1ve n1ne week training program. The subjects in Group A {n
were tested before and after a n1ne week period of detraining. Both

groups were subJected to a s1m11ar training st1mu1us, although the tota]

oy o

""% , durat1on of Group B's program was s11ght1y 1ess
, A .'1 3\ ; }}

o

und with no change in body weight during the n1ne-week tra1n1ng'

'

A'L in percent body fat (48. 6%) *during a 12 week army recruit tra1n1ng
B { peJ1od Again, there was no s1gnr;fcant change in body we1ght The
deqrease in body- fat w1th no change 1nd1cates ‘an increase in lean tissue.
Wilmore et al. (1970) evaluated the body compos1t1on changesvas a
‘ resu]t of a Jogg1ng program of similar duration to the present study
(10 weeks ). The purpose of the study was. to determ1ne the effect1veness
of joggingr1n 1nduc1ng body compos1t1on changes. A small but s1gn1f1cant
| - ’ ) ;

change in body‘composjtdon was observed. The percent.body fat of their‘

" subjects dropped from 18.9 to 17.8%.

it
~N
(o8
S
I

oA s1gn1f1cant decrease in percent body fat from ]5 8 to 14. 8% 456.5).\

adrisee Table 4.2). Vogel-(1978) a1so\observed a s1gn1f1cant decrease




B L R

7'_f1n body we1ght

2“:;1ng program

= ”purpose of the quest1on

[::1"concerned w1th

TABLE 4 2

Ehe Tra1n1ng Post Tra1n1ng Post Detra1n1ng S1gn1f1cance

.'GrOUp' :
SRR ‘f hoo 1~;_4T2: T3 g s 3

o XN SD X sDe X0 8D ) ay
; {zGroup B I L R
- body fat (%) | |l15.8. 4.1 14.8" 3.5 K T
body wt. (rbs) 17220001010 17201 10.8 SR
body fat () |0 L as.3 4.1, 162 4.5 SR
body wt. (1_bs)L Lo 164.5.15.7  164.3 15.7 Fe
5 .'j‘g : SRS .“ RS . e

The present _tudy found a&s1gn1f1cant 1ncrease in percent body fat /// ~'é¥aibﬁ

e

A knowTedg

|

I
|

d

o know1edge in the fo]TOW1ng areas

: There was a s1gn1f1cant 1ncrease 1nrthe 5now1edge quest1onna1re score

5Tbe ruTed out as another 1nf]uenc1ng factor ;]~"'T'

i:*KNONLEDGEf;HANGES}eL.._

A
L

However, the poss1b111ty of 1ncreased caTor1c 1n

quest1onpa1re was adm1n1stered to the subJects before

- _and after the ere flghter recru1t educat1ona1 and tra1n1ng c]asses

;5(Group B) and n%ne)weekd/f0110w1ng a’per1od of detra1n1ng (Group A)

[N

' 'Twe1ght controT and nutr1t1on stress and occupat1onaJ heaTth r1sk

t cannot:,

f%a-

'vljufrom 15 3 to 16 2% from test two to test three w1th no s1gn1f1cant change
f;The act1v1ty Teve] of the subJects dur1ng the detra)/1ng

‘~Zper1od may have 'ecreased suff1c1ent1y to reverse the effects<§f the tra1n—r

‘o,;‘

The“»v

aire was to determ1ne 1f the average f1re f1ghter
: ',Tbecomes more aware of certa1n top1c§ that they shou‘d be part1cu1ar1y T; ’5:9?'
The 1u st1onna1re was des1gned to assess changes 1n

phys1ca1 f1tness, tra1n1ng, pr1nc1p1es,



o from 57. 9 to 67 91 over: the tra1n1ng per1od (see Table 4, 3) The order

\'t‘ﬂ of the quest1ons and the mu1t1p1e cho1ce answers were shuff]ed but the

*two tests rema1ned essent1a11y the same Therefore the subitﬂﬁc~appeared
7 vv ‘ 1 ‘ ’T the recru1t
trainingﬁproéram | It was poss1b1e, however that some of the quest1ons"
'may have been remembered from the f1rst test | |

| Group A had a score of 58 9% on the know]edge quest1onna1re at theb‘
\ '-.end of the detra1n1ng per1od wh1ch was: not 51gn1f1cant1y d1f?erent from
’the Group B pre tra1n1ng score (57 9%) : If 1t coqu be assumed"that

'?ﬂ‘Group A was not s1gn1f1cant]y d1fferent from Group B at pre tra1n1ng and

.t'_spme know]edge changes occurred that by n1ne weeks the spec1f1c 1nformat1on

e Jas not reta1ned ‘ It 1s unknown,:however the exgent to wh1ch th1s j"
:“}d_know1edge change was a resu]t of _he educat1ona1 component of the tra1n~*

-‘;*=1ng program
GENER&¥/DISCUSSIOV

The maJor purpose of th1s' tudy was to determ1ne 1f the n1ne week i

v'{ftra1n1ng program enhanced phys’ca] f1tness The card1ovascu1ar componentrs

ing - POst—Detrafning‘ S1gn1f1cance

T,
oy g g <o

. Group. . Pre-Training -
S ST

Group 8 57 9 1.7 6.9 050, x

L et T T e o
L | (%) #a‘}- -;Qj,‘:ft:f A ff“f}t S :~xu;§'ﬂnijg}7’*°

/< grade outfof]19irepresented,injpercent’i ey g't ﬁfj;hf."rt i

I
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' v‘spec1f1ca11y VO max was emphas1zed as. the most 1mportanﬁyéspect of
2

phys1ca1 f1tness and was stressed in the tra1n1ng program @pdy compos1—l» ‘

ft1on has been found to have a. strong 1nf1uence on VOZmax (Fox and Mathews,

: ff1976) Therefore pos1t1ve changes 1n V02max and body compos1t1on wou]d

‘heTp to estab11sh the effect1veness of a phys1ca1 tra1n1ng program.

¢ ‘
S1gn1f1cant aTterat1ons 1n VOzmax and body compos1t1on have been

13

‘”vhobserved 1n the subJects of the present study dur1ng the n1ne week tra1n-

o -«,

- 1ng per1od ' S1m11ar observat1ons have been found by other authors '

_(PoTTock et aT 1969 W1Tmore et a] s 1976 and Gettman et aT , 1978)

Po]]ock et a] (1969) observed the effects of 1nterva1 runn1ng

vand wa1k1ng on card1ovascu1ar f1tness var1ab1es and body compos1t1ons \

fhdur1ng a 20 week program The group of subJects who exerc1sed four R

S t1mes per week demonstrated a 26A 1ncrease in V02max A concom1tant

E7 o

"s1gn1f1cant decrease 1n body compos1t1on fr0m 19 6 to 18 6% body fat was
‘T'_'aTso observed In compar1son the subJects of the present study who |

’dexerc1sed f1ve t1mes per week had a 15 1ncrease in V02max | The decrease “

59

: ;1n percent body fat was s1m11ar The Tonger totaT d%{at1on (1 e. ZO‘f }"

d.j;weeks) and the Tower 1n1t1a1 f1tness Teve] of the subgects 1n PoTTock s "

'»f'study may have caused th1s d1fference between the present'sgééy

Gettman et aT (1978) compared a’ c1rcu1t we1ght tra1n1ng group

‘“:(CWT) and a. cont1nuous runn1ng group (CR) 1n terms of card1ovascu1ar _ﬁ';h T

approx1mate1y 25 m1nutes Pper. day, three times per week for a tota]

/ ;;duratTon of 20 weeks The CR group produced the onTy s1gn1f1cant changes

Ti1n V02max from 41 3 to 47 6 mT kg

,.1ncrease in V02max

1 =l
The CR group aTso had a s1gn1f1cant decrease 1n fat

':;we1ght as: opposed t{ the CNT The onTy area where the CWT group surpassed

-;gthe CR group was i

terms of strength ga1ns However th1s resuTt was o

. i
'+

g

‘funct1ons, body comp751t1on, and strength changes - The SUbJECtS tra1ned S

The CWT produced on]y a sma]] fhp e ;‘

e



per exercise

- not s1gn1f1cant1y beﬁter than the CR group

The present study had a c1rcu1t tra1n1ng component in 1ts tra1n1ng

viprogram Th1s component d1ffered from the ch group in Gettman sostudy o
“in that it used muscu]ar strength and endurance exerc1ses as opposed to

,a‘untversal gym Both stud1es emphas1zed 1arge numbers of repet1t1ons

»

“The change in. the V02max was greater 1n the present study Some O

probable reasons cou]d 1n51ude a greater tra1n1ng 1ntens1ty and/or a
greater frequency oﬁ\t:ZLnlng S1nce the present study 1nc]uded an -

\average of 15 m1nutes 0 aerob1c runn1ng and 15 m1nutes of strength and

mﬁ

'7'endurance c1rcu1t, 1t was postu1ated that the hlgh 1nten51ty c1rcu1t

flf_component may have had a pos1t1ve 1nf]uence on VOZmax

t B

There was not a s1gn1f1cant decrease in V02max dur1ng the n1ne week

x«?e:jperlod of detra1n1ng 1n the present study Perhaps the subJects had an:

5fbthem to keep up the1r f1tness 1eve1s It shou]d be noted however that

; tﬁsaerob1c f1tness ‘is more eas11y ma1nta1ned than the rate at wh1ch 1t is

60

ﬂ1ncreased awareness of the 1mportance of phys1ca1 fwtness that encouraged o

-»_ga1ned Once a part1cu1ar 1eve1 of f1tness 1s observed it can be ma1n-t’fv"

‘_Elevelsry

T
i

,‘ta1ned w1th sma]]er amounts of tmi1n1ng than was reqUTred—to~eause the

'not be ma1nta1ned 1ndef1n1te1y It appeared that there was a trend for ‘,'

(ﬂ

'L:some of the test va1ues to. begwn to revert back to post tra1n1ng ]eve1s

‘anuttgen et a] (1973) were, ab]e to test a number of prev1ous tra1n1ng

\ .

'7,‘subJects (tra1ned for 2 months) after an e1ght monuh per1od of detra1n1ng
Kt

'They d1scovered that the1r subJects decreased baok to or1g1na1 f1tness

It was not poss1b]e to 1nc]ude a contr01 group 1n the gresent study

’;,rTherefore the f1tness ga1ns observed were re]ated to the changes between i

: ‘_.Q D

.

'1ncrease in the f1rst p1ace (Fox, 1979) However, th1s f1tness 1eve1 can ;}'“}fﬂ’bﬁ




‘the 1nd1v1dua1 shbJects In essence fheTSLbjectS acted as their‘own.

contro]s e
_ e

Wenger and MacNab (1975) stud1ed the effect of endurance tra1n1ng
on. Edmontdn f1re f1ghters They 1nc1uded a contro] group of 12 subJects
“in the1r observat1on The VOzmax of the contro] group. remaened unchanged

dur1ng the 7 week tra1n1ng program Other authors have also fa11ed to

\xobserve s1gn1f1cant changes in: Mﬂzmax 1n contro1 SUbJECtS as compared o

o to’ the exper1menta1 subJects (M11es1s et a] ,,197q,vand‘Po1logk et‘aT;,

‘959) \.




~ CHAPTERV - |
~ SUMMARY AND CONCLUSIONS

SUMMARY .

The subjects of ‘the present study were . fire'ftghter recrUits5from
if”the Edmonton'Fire Department : Group A cons1sted of 24 maTe subJects
?v‘from cTass 83 and Group B cons1sted of 32 maTe subJects from c]ass 84

ﬂ‘Group A was. tested befbre a n1ne week tra1n1ng program (funct1ona1—

‘ f’}performance tests), after n1ne weeks of tra1n1ng (funct1onaT performance

'.vjand body compos1t1on tests), and after a n1ne ‘week per1od of detra1n1ng

*;n(funct1ona1 performance body compos1t1on and generaT know]edge tests)

Group B was tested before a n1ne week tra1n1ng program (body compos1t1on

: and generaT knowTedge test) and’ after n1ne weeks of tra1n1ng (body

5

n'.compos1t1on and generaT knowTedge tests)

The phys1ca1 tra1n1ng program 1nc1uded | fTex1b1T1ty and warm up

'"exerc1ses, muscuTar strength and endurance c1rcu1t endurance runn1ng

’fﬂgand a cooT down perlod The program was conducted 50 m1nutes per day,vb

’.:'f1ve t1mes per week for a totaT durat1on of n1ne weeks) The TTfestyTe o

7._'educat1ona1 component of the program 1nc1uded Tectures on the foTTow1ng '

'toplcs - components of f1tness and pr1nc1p]es of tra1n1ng, deve]opment |
: of a personaT f1tness program nutr1t1on and we1ght controT body ?i ,”f : ,*; 7
'mechan1cs, posture and care of the back phys1ca1 and psychoTog1ca1 T | |
'?‘;demands of f1re f1ght1ng, T1festy1e and heaTth r1sk and personal T1fe-
stYTe pTann1ng for f1re f1ghters : ,. B ;’_ n h -}f.‘cg‘ 'f7e'o7‘af';:p‘1ﬂ“
The funct1ona1 performance test Battery 1nc1uded VO max total L

id1ps, totaT ch1n ups stand1ng Tong 3ump, sta1r run and ag111ty shuttTe]'”

\ vwf‘

fhrun tests Body compos1t1on evaTuat1on was node b&fthf" Sess

62 / E2



N .” ' N R : ( ' . . .. .
body fat using a skinfold measurement technique. The genera1 knowledge -
test was a quest1onna1re that 1nc1uded n1neteen quest1ons from the }1fe-
style educat1ona1 resource peop]e

4‘ ‘“\

Dur1ng the nine weekQJéﬁ tra1n1ng significant pos1t1ve changes were

hfobserved in VGZmax, shutt]e run, percent body: fat, and know]edge question-

o
na1re resu]ts There was a significant decrease in the . stand1ng lpng
Jump test The rema1nder of the test battery resu]t d1d not change' )
'gs1gn1f1cant1y | |

The n1ne week period.of. detra1n1ng produced s1gn1f1cant changes in

E 2rthe shutt]e run and the stand1ng Tong Jump The t}me for the shutt]e_run

’1ncreased as d1d the Tong Jump d1stance

‘.CONCLUSI,ON'S‘ S
1. .The n1ne week Edmonton F1re Department phys1ca1 tra1n1ng program was
| effect1ve 1n deve10p1ng and/or ma1nta1n1ng a h1gh 1eve1 of phys1ca1

. bff1tness in- f1re f1ghter recru1ts

1

e 2, :The most s1gn1f1cant ga1ns were found 1n card1ovascu1ar f1tness, the o

| component wh1ch was thought to be the most 1mportant for a f1re o
Yy

o

| Lf1ghter to adequately perform the f1re f1ghter task

_'43.3'The s1gn1f1cant pos1t1ve change in body comp051t1on of the average

»;flghter a]so probab]y enhanced the1r aerob1c capac1ty

4, A not1ceab1e decrease in the f1tness ga1ns was not observed in- the

n1ne week per1od of detra1n1ng

3

o 5:",The 11festy1e educat1ona1 component of the program appeared to e11c1t

:”pos1t1ve changes 1n 11festy1e know]edg%ﬁgmer the n1ne week tra1n1ng

h';bprogram but th1s know]edge was not retatned

B . '4‘ :
- e S e el }"ﬁ -

. o
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Lo ‘ | /
- ( RECOMNENDATIONS .

Further study is needed to determ1ne t e long term effect1veness of

A
L

the tra1 ning program, o | "l e

. _Steps should be taken to estab11sh an ongo1ng tra1n1ng program that

would 1nc1ude a]] the fwre f1ghters now emp]oyed by the Edmonton

F1re Department ‘ v |

The. recru1t tra1n1ng program shou]d be cont1nua11y updated as more

‘1ns1ght ‘of the fire f1ght1ng task 1s-gavned |
|

C
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FUNCTIONAL-PERFORMANCE TESTS

Pred1cted V02max

The V02max test was used to est1mate card1ovascu1ar endurance The-““

,,Astrand Ryhm1ng nomogram (1959) was:used to pred1ct,the»V02max from the .

heart rate and work]oad

OV VI -

‘aggaratu ‘~' e R L /'
.;'Monarch blcyc]e ergometers _f'“ ' e
. Health-O-Meter weigh scale ’ R
.. labordtory timer - T
revolution counter (m1co—sw1tch) BRI
stethescope . -
. stop watch S
R ‘ ff‘%’iq:f

‘,i,standard1zat1on procedure
’I.,‘The b1cyc1e ergometers were. callbrat d 'r1or to each test1ng sess1on

v2,ﬂ'The subJect was we1ghed ,plﬂn 1n‘s orts and socks The'we1ght was

,'recorded to’ the closest 5 of adpoun';h

f:3;esThe b1cyc]e seat was adJusted to leg 1ength

"4sd;The test was descr1bed to the subJe t and a short or1entat1on r1de was

'perm1tted T ‘???5

5n:5.i:The subJect then peda]]ed cont1nuousld
:*_‘?at 1. 5 k11opond res1stance (kp) and fo r m1nutes at 3. 0 kp res1stance

o ésftThe metronome was set at 50 rpms and the revolutlons were recorded |

e :efor the 1ast s1x m1nutes

‘4‘7;LiThe heart rate was measured by a 30 beat count at the end. of the f1rst

L ;.”"workldad and for gach of the 1ast two mwnutes

L

= 8;ffThe mean of the 1ast two measurements of heart rate were recorded

for e1ght m1nutes, four m1nutes,'

74«_
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‘f-strength

- apparatus

1. two parallel bars

BRI

-Tota] Dips

The dip test was. used on]y as a performance 1nd1cator of upper body

Yo

= standardization—proCedure'

1. The apparatus was des1gned to a]]ow a subJect to: descend between two

;.paralle] bars to a pos1t1on of 90 degrees at the e]bow ,wa '

f‘é.ﬂ‘The subJect then extended the arms back to the start1ng pos1t1on for

-y

:xfnTotal Ghan ups -; v "f’ ;'l : »tt o ;,'w?"édgi'\Lr :“ﬁ""ff‘v"

_»body strength
a pparatus - o
T a free sw1ng1ng hor1zonta1 bar, suspended from the ce111ng

'»Standard1zat1on procedure

. e,:x . ,5‘.‘

ccccc

e - Ba o
¢ RE S s,

3

B T
]

Lo

',I;p The subJect started fromxa fu]]y extended arm pos1t1on.

\

L2 'The subJect s feet were not a]]owed to touch the f]oor at any t1me

'over the bar from a fu]] arm exten51on

_ fexerc1se spec1f1c to upper body movement._.~ L
Y. V‘Q)

F,The max1mum number of repet1t1ons\Was recorded

~

o 7o

f'4.vrThe exceés*ﬁe sw1ng1ng was control]ed by the exam1ner to keep the =

7rvg3;rf0ne repet1t1on was recorded each t1me the ch1n was brought comp]ete]y 'f;

75 .
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Standing Long Jump el

The standihg‘longMJUmp was the performance test used to indicate the
“subjects' abi]ityrto gener te. Tower egtremity power.

o . ‘ 5 .
aggaratu :

1. measur1ng tape L .
S 2. yardst1ck to- mark the d1stance

'> : o T

standard1zat10n Qrocedure o ‘
].»«The subJects began w1th the1r feet shou1der w1dth apart and ' hAt

toes beh1nd the zero mark on the measurlng tape ‘[ . '«5', . ;s f @

- eand Jump as far as they cou]d
3. The exam1ner marked and recorded (to

"longest of two Jumps

to the back of the closest heel
',[1 Stair.Ruhd .:V' | . .
_A‘stair run was used as an ihdicatOrfof-explosiVe;p&ﬁer,“

. aggaratus"“
1.  two 1mpu15e mats

‘} 2. “an automaticytimeryyn . -
3. two f11ghts of sta1rs (11 sta1rs per f11ght)

ey

dstandard1zat1on procedure

—

"Ti.: The. subJect was requ1red to Tun bgth f11ghts as qu1ck1y as poss1b1e
| ‘:tr1gger1ng the 1mpu1se mat%éet the bottom and top of ‘the run. _
,?ﬁi A 51ng]e tr1a1 was d1qua11 1ed 1f the handra11 or wa]] was used for i','_

a551stance. }, '~'-;_ 'gaf;

3.._Two tr1als were a]]owed w1th the fastest t1me recorded to the nearest‘fvx

s o1 of a second lsﬂ;fil 7'uekhhli“4?fe,’“ tz‘17r%; e“'f | '.:"}‘if.h -

S0



.Ag111ty Shutt]e Run

The ag111ty shutt1e run was a test of speed and agility.

‘apparatus
1. two rectangu]ar blocks . S L
2. stop watch ’ o ‘ :

standardizatiOnpprocedurél L

T. The SubJECt started from a sup1ne pos1t1on with. hands under the
“_pshoulders and head behind the start1ng Tine.
‘é.gnOn command, the subJect Jumped up and ran a d1stance of 36 feet,
: p1cked up the f1rst block ‘ran. back and p]aced 1t on thexstartang
| line, retunned and picked up. the second block and spr1nted over th
}f1n{sh 11ne e A o 4
‘3{'.The subJect was d1squa11f1ed if a wa]] was touched or the block was .
'f thrown as opposed to p]aced on the start1ng 11ne .
. 4.’VThe f1rst t1me of two' t;ta;swto the nearest 1,of,a,sec0nd"nase

5:/\.-

. recorded.
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' BODY COMPOSITION ASSESSMENT

The sk1nfon techn1que was used to assess body compos1t1on The

.l

sum of skinfolds chart that was used to determ1ne the’ est1mated percent :
of body fat was f1rst’dev1sed by Durnin and Rahaman (1967).and further

deve]opedbby Durnin and Womersley (1973).

skinfold -calipers

W

The Harpenden-skinfo]d caTiper has been'found to be a reliable

instrument to measure sklnf Tdﬂth1ckness (EdWards et aT sy 1952; and

'SToan_and §hap1ro, 1972) The Harpenden ca11pers were used 1n this

Ci;_ii“study'. S . é/\ , . i L

N

standardlzat1on procedure ;’52 e

.1. ”The sk1nf01d sites were 10cated and marked on the" r1ght 51de of the
body only. | ” ,,

2;v The sk1nfon was p1cked up f1rmTy by the thumb and 1ndex f1nger and

. puTTed away from the underlytng muscTe and facia. | ‘

}'ét .The sk1nfold caT1pers were p]aced one“cent1meter from the f1ngers

4. Each s1te was measured at least twice or unt11 two measurements
d1ffered Tess than 0.4 m1111meters | |

5. The mean of the cTosest pa1r of measurements was recorded'

6."The sk1nfon measurements were taken in the foTTow1ng order triceps,

-Ab1ceps, subscapu]ar, and supra111ac ',,i

,tr1ceps sk1nfon

-The s1te was Tocated over: the tr1ceps muscTe at a p01nt han—way
‘ between the acrom1on and’ oTecrvon process The r1§ht arm of the.

TsubJect was fTexed at 90 degrees The sk1nfo1d was measured paraTTeT

- to- the Tong ax1s of the upper arm. The subJect s.arm was extended

:;:by the r1ght s1de of the body 1n a reTaxed state

v/-



- 80

biceps skinfd]d

The site was located over the biceps muscle d1rect]y opposite the
triceps site. The sk1nfo]d was measured para11e1 to the long axis of

the;upper arm.

sQQrai]iac sﬁ?@fb]d‘

The site was,located.approximate]y two centimeters above the i]iac .

- crestatthe mid line, The skinfold sloped slightly towards the crest.

3

ubscagula

The s1te was 1ocated approx1mate1y two cent1meters 1atera1 to the
inferior angle of the scapu]a, at an angle of'45'degree§ to the verticle .

&

plane.

—
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FIREFIGHTERS QUESTIONNAIRE

.1, The best method ,to decrease the amount of fat in the abdominal area would
be to:

a)‘,reduce the number of calories 1ngested per day to
three hundred. 0

b) do fifty or more sit-ups per day

c) have a surgeon remove the fat

d) run fifteen minutes or more, three to five times " a
¢ i a wekk. ’
e} -A&B

2. The "General Adaptation Syndrome" (G.A.S.)‘describes-

a) the manner in whlch a human belng develops new coping skills
b)' how an individual can "smile in the face of adver51ty"
c) why we feel- uneasy when upset.
d) why we sometimes are unable to react properly to stress
e) how the body responds to stress.
3. What type of physical act1v1ty would be the best to provide a tralnlng
effect for the cardlo—vascular system? ! .

- @) sessts | \
- b) weight training : ‘ ‘
c) cycling R . ’ | |
d) swimming < . . . ' . A J\‘ ‘.
e) A, C, or D: : ) " ;
4. What is the most common gaseous hazard at fires? : o | \
RN R . S , ‘ . | ; \
o a) 1isocyantes ' ‘ o s T o ol \
’ " b) oxides of nitrogen e T oW

,v ' ' ¢) carbon monoxide _ o “
" d) carbon dioxide ‘ o ' 7 . ' .
e) hydroge7 cyanide N : '

¢ o o

5. As an adult gets older his/her need for energy (calorles) from food
usually ; : : . ‘
) : a) increases’and then decreases after age 65
, b) decreases and then.i creases after age 65 .
c) decreases gradually L ‘ o L
~d) increases gradually L S T
. e) stays the same. SN ' R VR

6. A good way to ‘lose some'weighfgis: -§\

v . . o . .
a) ‘do 10, push-ups per day

'b)" to use protein pills . A T |
c) to go on-a ‘grapefruit and steak diet: O B %
d) to follow a semsible diet and increase:exercise o o
e)“tgigo on’ a fast (not eatlng) for one day a. Week

’



Firefighter Questionnaire y> -2-

a

7. With respect to exercise and training the term aerobic refers to:
a) high intensity interval training
b) with oxygen
c) skeletal muscle strength .
‘ d) physical activity of a long, lower intensity nature whlch
- affects the cardiovascular system.
L e) "B &D :

v

8. Flexibility exercises are important exercises only if the following principles
are considered: : : .

a)  the exercises should be done: slowly, utlllzfﬁgda/;;;;;um

range of motion
. b) . each exercise should be done forclbly in order to get a.
-~ maximum benefit. ,
c) . the exercises should be done before and after rlgorous
activity (ie running or welght tralnlng) ’
d) Asc
e) A &B .

§

9. A Warm—up for a normal_tfaining session should include:
N i . -.‘Y . ' \ S . AT*L,} . o .
a)  flexibility exercngé\\n : o
b)  exercises. to slightly Increase the heart rate
~ c¢) strength and endurance exercises .
d) A&B - - \ .

e) .all of the above. . . ‘1' A

2

10. Whlch of the following are risk Iactors for coronary heart disease?

) a) high psychological stress i o
" b) lack of exercise : e
¢) smoking - o
o : d) poor nutritiom
| R e) all of the above
11. \It is felt that the changes in our tradltional values and ivstitu : nsf*//ﬂ//f//
. in recent” times ' . SR . Co T .

. a) ‘has’ created a great/unc rtalnty within us.
.- b) has led to-a- Toss of psychological support

‘ )V“has led to a loss of an tradltional means. of coping
3 q@ with streSs .
“had left us much more vulnerable\to the ravages of stress.
all of the above. :

P , WA v -
) hpash can“often be relieved by: .~ .7 ;

S o | ) S : i B Bt
,{ '\ : ',“a) strengthenlng the abdominal muscles = - . e s
’ VoL b)* increasing the flexibility of the hips and 10wer back

) ~¢). doing hyperextensor exercises for the lower back
d) . decreasing fat deposites around tbe abdomen

"e)( A, B & D.

E-7\,X )
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Firefighter Questionnaire S =3
13, Stress is defined as: o
R a) a reaction to the body to anvunpleaxant atimu]ua. g
Coh b) an increase is self-‘awareness o )
T '¢) an alarm reaction v ' i
: - d) a controlled’ normal bodily function !
e ‘€)' an increase insthe rate of breathing

14. SYmptoﬁ(s)'of

-

heat related illness inqlude:

L\ &) fast paunding heart rate

' ~b)" nausea and vomiting C

: ¢) pain in the abdomen, arms, and legs laQtlng up to

‘ o three minutes _ : ,

\"‘z. d) AscC :

\, e) ,311 of the above ‘
15. “Whicb ‘is not a common charactefistlc of a physically fit individual. !

. a) less- susceptlble to weight gain and muscle #traln b
‘ bff running- long distances. evexy day
‘ c): absence of fatigue -
' ~d) better sleep habits i co L

a . \’\,
. o

{

16. 1In order for an ind1v1dua1 to 1ncrease in muscuyar strength che gx ) :

v '\ ' N .
17. The subgect‘of potentlal 1nhalation hazards in a flreflghtl
is complex ‘because: ‘ ] -/ . :

e)

o follow1ng prlnciple(s) must be con51dered Lo Lo

a)>

b)

c)
d) B

e)

hy

b))
)

a)

e)

. a.gradual incremse in the amount of weight

.many gases have poor warning’ Propertiés-

greater control of stfess Sicuatij%s at home or work, L
[ ’ |

|

l L

exercise as frequently as p0551ble : ’ o

e,

a. gradual increase in. the number of. repetltlons"f -
B C
All of the above

environgent

-~ J- N VJ
the number,,identlty and quantlty of dlfferent alrborne
tontaminants is difficult to-determine. '.Q/“\\/~\\t ‘

oy 9
toxic'gases may linger after the fire has_been extlngulshed
two gases, relatively" harmless when indepéndent of each | °
other/may form an extremely " tox1c ‘contaminant when mixed,

all of the above. . [ //_ Co K

-

Lo A S N . - | [P
R ¥ PEPAREEEN N e

3%

N o
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.. trunk;twister T ‘; gro1antretch 3
gack OVers ,w L 12.. ach111es stﬁetch
8 yadr1cepts stretch‘ i _
9. seated" hamst__ng v
r}-Q;“sqretch t
ﬁt;hu d]e stretch

,;apbefbre each tra1ning session the subJeéts engaged ‘"‘anfGXiméfe1y““
f10 m1nutes of marching e e S TR T




ing - j ‘
,vert1cal Jumps
bench ho'

qua _ les 5 ank1e rotatlonsf'*
“‘hurdler's - stretch e ~5s easy: Qr1dge
'ach111es stretch~ “*;back overs -
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