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Abstract

"p'Qne_ hundred and three (51 ‘males. and ﬂ52i females)

: sub;ects__ranglng__gn__age__trom_a7 69__years_~performed_the_ 57

fﬂ‘Canadlan Home' Fltness Test (CHFT) il temperatures ,of 121 Cp[f“"'”

B - 24° C 27°C and 30°C, w1th ‘the relative hum1d1ty at JO% The?_f

' subjects were categorlzed by sex and age ’1nto ten groups.f

v‘, :
The data of. each group -was subjected to separate statlstlcal\

¢

analys1s. o - o e

‘Heart'rate showed a‘progressive rise during exercise in

‘all. age groups. Differences. = in " heart rate = between.

'temperadires tended ' to  increase 'with'.time, however,.'

‘statistical‘.analysis 'showed this to reach stat1st1cal

'51gn1f1cance (p<0. 05) in- only three groups.'

I3

',f' Amblent temperature vas found to have 11ttle effect onb

_arterlal blood pressure. SYStOllC blood pressure 1ncreased

with exerc1se, :but;_was‘ npt"affected by the ambient

ttemperatureuA D1ast011c blood pressure showed llttle change;

'_durlng exerc1se and 51gn1£1cant (p<0 05) dlfferences between p

/

o temperatures were observed in .only one'_group. Althoughb

statlstlcal tests carrled out ~on ;this :group showed that'
dlastolrc blood pressure decreased sllghtly as temperature'
increased,. th1s trend was not observed ln any other grOUp.'°'

. v"

.“COre temperature showed a“ progress1ve 1ncrease w1th

*_-work rate and 51gn1f1cant (p<0 05) dlfferences were observed:*

,between“ temperatures 1n three groups.‘Statlstlcal analy51s

of these groups falled to reveal any trend .whlch, could be

’f*attrlbuted to the ambient temperatureﬂ



’Théi amblent. temperature,. within thé range examined

Vdees not appear to have any effect on, scores obtalned on the

», -

‘fCHFTI Incon51stency‘uof’:statlstical s1gn1f1cance suggests

that 11tt1e dlfference actually ex1sts» betweeny the scores

‘ obtalned at the varlous temperatures. e L,
£~ - =
. ’ -"‘, A . : T ]
N K T‘ , : . P -
\ o
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1. INTRODUCTION . - o
'A method of estimating maximal oxygen consumption (VO, -
max.) based‘von heart rate and work rate during .an.exercise .

test that  does not require a subject to exercise to. -

exhaust1on (Submaxlmal test) was flrst proposed by Astrand

| and Rhyming (1954), These authors concluded that submaximal

‘o

»tests - could 'provide rellableflnformatlon about a person's_‘

capac1ty to perform work “as is reflected by the rate of his

oxygen uptake, 'but~‘w1thout the 1nconven1ence or stress of

" undertaking a maximal exercise test a var1ety of submax1mal'7

tests -have  been: widely\ used to estlmate VOzmax. However,

_Astrand ‘and Ryhming'and others, 1ncludlng"Dav1es (1968);

Lindemann etial (1973) “Rowell et al. (1964) and Taylor et

'al; (1963) po1nted out that these ‘tests haue :limitations..'
For example, Taylor et al (1963) 1nd1cated that these tests :
~are affected by env1ronmental cond1t1ons, fpod ilntake._and

'heavy physical act1v1ty pr1or to testlng

_The Canadlan Home Fitness Test (CHFT) fise"o e’ such -

Asubmax1mal test developed in -1975 as ‘a. safe and 51mple‘

ftest Cto prov1de : a'ﬂ rellable .\means to ] evaluate,'

ardloresperatory fltness (Canadlan Home Fltness Test Leader

,,Manual 1975) f-As‘ w1th other , submax1mal 3 1nd1rect‘
i(pred1ct1ve) f1tness tests,_the CHFT utlllzes heart rate atf

fa glven exerc1se rate to: estlmate VOzmax.

vy

-Heart rate ,15‘ 1nfluenced by many factors, and as-

'submax1ma1 tests are based on the response of hbart rate tOL'f

;work rate, the1r pred1ct1b1l1ty could be affected Among the‘ .



number of factors examined by Taylor et al. (19633 was the
:amblent temperature at whlch the te t was carrled out. Upon'
the  examination of .studies in which ‘the- effects of .

- temperature " on the~prediction of‘VO§max. vere 1nvestlgated

tney‘concluded that“ambient““temperature——could“—alter——the———““
_relatlonsh;p f‘ submaximal heart rate to the VOzmax. High .
environmental temperatures tended to produce - values . lower
than "those obtained. when measured atdlowerlenvironmental
temperatures. |

'Extremely warm cond1t1ons have been recognlzed to alter_
many phy51olog1cal funct1ons both‘ at "rest and dur1ng
exercise. Pandolf et al. (1974), “in freview of previous
studies; suggested that 1n an effort'to,pmaintaln- a normal“ .
. lnternal body temperature .5 ~,hot :enuﬁronments,' heat is
Atransported from- the _central coéé' to‘\the- skin'-by. the‘

c1rcu1atory system and thlS results in an increased burden

c,.on the- Cchulatory system. Nadel et -al v'(1979) postulated-_’

-

'fthat,|_dur1ng exerc1se,i cardlac output must be part1t1oned.
-”bétgeen_ ;he“ contract1ng muscles to meet thelr oxygenb;
requ1rements, and thef'skin to meethther'heatettransfer L
.requ1rements of the temperature 'regulatory system.“ During
:exerc1se"in‘ thed heat both the. sk1n and muscle requirement’
”for the blood flow are" h1gh and as the heart lmust~'prov1de’
}suff1c1ent c1rculat10n to both vascular beds cardlac output
t1s 1ncreased Intreased :heart rate is the’ most. ‘ev1dent

:c1rculatory change- caused by a,het env1ronment ' This has

n'been well establ1shed For example, W1111ams et al;.‘(1962)



demOnstqated that this was acparent~,at all levels .of
’exerciseiup_to and near the maximum.

The aimhcf the present study was to evaluate the eiteht
to whlch heart rate is affected by ambient temperatures over

——range——i1keiy——tO—ube——encountered__an__varlous___testlng___

locations when. the_ CHFT is administered. It has . been
'postulated ‘that should heart rate response seen in the CHFT
be '51gn1f1cant1y: hlgher in the hotter env1ronments, then -
this influence would4,have ‘to- be  taken into account ‘iu
evaiuating ~cardio—respiratory fitness._ In addition to its
effect oh.heart rate; the effect "of the elevated_ ambient
temperature on arterial blood pressure ‘(systciic and
diastolic) "and core temperature was determined, as these
couid: he,~inaicative of mechanismsvunderlyingfdifferences
which. might jhecome 'eqident:has 4a  reSulth.Q;.' increaSed
temperaturer. Added_'stress. imposed on the.Cardicvascular‘
-system by higﬁér temperatures may' be hhaZardous .tch‘some
“participants} and shculdhtherefore,be avoiaedg “

-’YA ~Statement of the Problem

The' CHFT eisf used extensively, and ~in" various

- env1ronmental condltlons. As there'is a lack of information'

‘and a poss1b111ty of error 1n the scorlng of the CHFT due to'
these’ environmental” varlatlons,"thev data obtained were
'subjectedf to. statistiCai analysis 'in order to determine
3 whether or not 51gn1f1cant differences exist 'between the

results obtalned at dlfferent amblent temperatures.



.

B. Limitations

Findings of the present study may have been limited’ by .

the féllowing‘factorsﬁ

1.

The test sample was not truly random as all

'Cs Delimitations

technigues were used.

SUbjectS were voiunpeers and, as such,' probably

had a higher“fitness level than the* general

population.

. There was no control of the subjects'’ nutritional

o:'physical]aCtivify.bat;erns'prior.to testing.

The time of day at which éubjects were. tested was

not uniform.

Deep ‘body temperature wa§ not measured by tﬁe same

~ means in-all subjects; esophageal, rectal and oral

e

.1

%

Findings of the present study were delimited by the

”fbliowing ¥actors:

Only"jsubjectﬂg sufficiently“fit to complete at

least tWoAstégvg (see.Methods) of the fCHFT_"were,-.

. included in the\study.

+

‘Each subject-f*had -‘to"beA'tested undér"fpﬁ}, .

environmental conditions within a 14 day period to -

avoid possible chahges in théig_fitness level.



Most subjects were staff or students from the

Faculty of Physical Education at the University of

‘Alberta. The people ﬁaking up the 'éample' were’

likely more fit than thefpophlation as a whole.

The subjects - were exposed to each of the test,
temperatures for only a. short period of time (less

than 10 minqtes) prior to testing.

D. Independent.and Dependent Variables

The independent variables of this study were:

1.

2.

3. ..

Y]

temperature
sex

age

whereas the dependent (measured) variables were:

1,

2.

3.

"E. Definition- of Terms

"heart rate - - -

efteriai'pressure (systolic and diastolic)

core body temperature.

_Max1mal oxygen Consumpt1on (VOzmax )

. The max1mal rate of oxygen uptake wh1ch can be attalned

_'durlng exercmse. T




SR

Pré&dicted Maximal Oxygen Consumption ’ SNy
" : o N : , o

v ) . . s ".‘ . . A i '’ - . !
£ The indirect assessment-of ‘maximal oxygen’consumption.
. . [N . ) S o
. - T, [ .
JIt ist calculated from the cardiac response to .a submaximal
. . ) » - . ¥
" . work rate. - ., : A Lo,
k3 . ) o - g o e LT
" -]
m .;:" rﬁ- y . : . - .
Core Temperaturfe . oo
e . ‘ 9 ! o

P

‘The temperature of the»core-portioniéﬁ'ths body. For
this stndy'réctél or esophageal temperature were prefereq}as
a méaéure_-of . core températUre, Howévéf in some instaﬁces 
such measurements were not possible and oral tempe;atures'

were measured as a substitute. T X



I1. Review of Literature
A. Introduction
Man's responses. to work in the heat has long been of |

interest, .not only from the scientific aspect but also from

TR

'the industrial aspect. Concern for the welfare of workers in.
adversen‘env1ronments and their product1v1ty has motlvated

much of this interest. Under normal condltlons exerc1se

~produces. an - increase in heart rate, an increase in mean

arterial pressure (with systolic pressure showing an

increase and diastolic pressure.showing a slight decrease or = '

'no change) - and an 1ncrease_ in' core 'tEmperature."Such

responses to exerc1se are well descrlbed ‘in many studles,
1nclud1ng those of Bruce et al (1974)' Comess and Fenster
(1981)-'.Dav1es (1979’c) Chapman (1954) SnelrenAkTéﬁé)vand
Wolthu1s et al. (1977) ‘ Exposure,iyto 1morep, extreme’
env1ronments, such as -h1gh or low temperaturesr.appear'to'
‘accentuate these phy51ologlcal responses to "exerciSe; Thé,
follow1ng .ﬁev1ew is pr1mar11y dlrected ‘to:the“effect of -
exerc1se at hlgh (27 C or greater) amblent’ temperature._on
heart - rate,» »arterxal blood pressuref‘ }systoiic 'and‘
diastoliC), core temperature and other factors'fwhich. may
_influence the cardlovascular and thermoregulatorydfesponsesk.

to exercise in the heat.



. B. .Effect of Envrronmental Temperature on. Heart Rate
There appears to be consistent. agreement that heart‘
ufa;é‘ is: 51gn1f1cantly 1ncreased by 1ncrea51ng env1ronmental

temperature,~ both at<Arest_ and dur1ng - exercise. Many

researchers, including Grollman (1930) “and Koroxenides, -

, Shepherd _andu Marshall' (1961) have . found [signiﬁicant
‘increases in .resting',heart rates dUring'exposUres to”high‘:
. ambientatemperaturesr Other studies haVe shown s1gn1f1cantﬁ'
“increases ”in exercise heartdrates during e;posures.to hlgh‘
ambient_temperatures.'ln his review»Saltln (1964) commented
that “duringd“restingi condltlons exposure to heat causes'anj
'1ncrease ‘in cardlac output (30 75%) wh1chvls reflected by”’
1ncreased -héart rate. The heart .rate at a given rate of‘

oxygen uptake (percent Vozmax ) 1s hlgher jifiithe work ‘is
_performed in a hot env1ronment as compared w1th a cool one.
e vThe 1ncrease in heart rate seen dur1ng exerc1se’.ing,ar'
hot environment reflects both the 1ncreased need for blood'
flow,by the muscles, to meet 1ncreased oxygen requ1rements,"
' and‘ 1ncreased blood flow to the skin . for heat d1551pat10n.'i

. /
" This was. suggested by Kamon and Beld1ng (1971) and "later"

hiNadel et -al. (1979)- ThlS comb1ned need of the actlve_~'

'_muscles and skln for. blood flow, they suggest super1mposes d
thAn extra work load on’ the c1rculatory system durlng exerc1seaf
-1n ‘the heat.li. | T
The ?dded‘.hééd fogihéif¢Ulationito the'skin'ov¢r and”d
~ above thAtléo»mﬁs?lés;.as.Appenaeller ~and Atklnson ’(198151

fexplained;;uis'determinedznot.only-bypdeep hody.temperature,



but also appears to be related tp aVerage sk1n temperature,
whichN&s in. turn related to env&ronmental temperature.

During' strenuous exerc1se 1n hlgh amblent temperatures,-the

~ ©

cichlatory demands are con51derablv 1ncreased "The heart

-must .then prov1de suff1c1ent blood flow to both- muscles and

b sk1n or compromlse dellvery of blood to one or the other To
"prevent compromlsed blood flow to muscles, sk;n ‘or any other
" tissue during‘eXercise; particularly'in " the heat, .cardiac

output must 1ncrease contlnuously

-The compet1tlon between skln ahd muscle dblood ‘flowv'
'-hdurlng 'exerc1se ,in malntenance of - body temperature w1th1n-
the normal range is further compllcated by poollng of blood>

ln'_ cutanesus venous reservo1rs-: durlng elevated bodym

‘temperature..Thls 1ncrease they thought to be due 1n part to

,1ncreased compl1ance (reduced tone) of the ve1ns of the sk1n
'whlch resulted from 'an 1ncreased thermoregulatory dr1ve.'

:Increased venous blood in- the skln’IS generally con51dered~

!

to fac111tate heat transfer because of decreased veloc1ty of'

'flow 'and 1ncreased t1me for heat exchange between the blood

and skln. Appenzeller and Atklnson (1981) 1nterpreted this.’

i

‘as . an. 1nd1cat10n of"lncreased perlpheral blood- volume-".’-

reduc1ng central volume' and Vit,'fini turn reduc1ng theﬂ
'“cardlac fllllng thus potentlally compromls1ng cardlac strokefl
d7volume. Such a reductlon in stroke'~volume; would e11c1t Ea::'
"compenstatory 1ncrease in heart rate so that cardlac outputk-
-could be malnta1ned As: can' be seen-“inr Table J: several .

stud1es have shown: that there appears to be 11ttle doubt F



Cwith fever to. .’ 1ncrease cutaneous venous d1lat10n Elght

10

that»'exercise 'heart 'rateb is"’significantly increased by

ralslng the, amblent temperature above normal condltlons. -In

thls connectlon, ermby and Nllsson (1963) 1nduced subjects,

‘heaithy 'male subjects' rested and then worked on a blcycbe

'~ergometer at succe551vely greater work rates of 49_0"““98 0

higher.

’and 147 0 watts for 8 mlnutes each w1thout 1nterrupt10n._'
Q'Thelr tests were performed f1rst under normal cond1t10ns and"
then repeated fthe: same day after 1n3ectlon of a bacter1al‘
B pyrogen (Pyrexal) Heart rate was found to be .s1gn1f1cantlyv.
fhlgher durlng the 'flush' phase (coollng phase when dllatlon:
“;occurs) of the fever than dur1ng normal condltlons.‘ Iti.was}
’fon-the average‘30 b-mln ' hlghervdurlng fever as‘compared t°-,f;

‘the non fever condltlons at the 49 0 and’ 98‘0 .watt'fworkfm»

A .ot <8
. B

*“rates,; while at the 147 0 watt work rate 1t was 17 b m1n"f7fr“
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C. Effect of Environmental Temperature on Blood Pressure .

' C s ' v . -
Under normal conditions mean arterlal blood pressure

vy

'lduring exercise increaseS‘ (systole increases and ‘there is

llttle or no change in d1astole) This response- has been

Comess a

observed in ___many__studies: Bruce et al,
Eenster?k1981); Fraser and Chapman (19540;.and wOlthlus et
al. (1977). I | |

The"problemk of melntalnifg blood pressure during.
exerc1se combined. with' heat s{ress was addressed in a rev1er
by Rowell (1977), He.vconcluded that _blood pressure- is
normallyv well maintained or 1s»increased'during‘ehercisej
despite 'masslvei:vasodilétlon in -skeletal muscle,';by-ra
1ncrease in cardiac -output‘ and by ‘regional' (renal,and'
'splanchnlc) vasoconstr1ct1on. Rowell (1977) felt that heat

1»stress augments\ the' sympathet1c nervous stlmulation ~of

.certain organs, resulting in~ increased vasocontrlctlon,'in'

¢

p‘these organs durlng exerc1se Such 1ncreased vasoconstrlctor :

activity 1is. d1rected toward the ~renal '_splanchnlc Jand;
cutaneous' vascular -beds Rowell (1977) suggested that - thlS
pattern of sympathetlc nervous act1v1ty not only 'opt1m1zes
”'lthe . d1str1but10n 'of_'cardlac output but also“controls‘
,per1pheral dlsplacement of. blood volume ptherebyglmlnimizingv_
reductlons '1n central blood volume, strdkeiVolume'and hlood
pressure. | N . \

Exper1mental ‘ev1dence, ‘esj seen in Table’? indicates
‘“that mod1f1cat10ns in blood pressure durlng exerc1sehlfnr ar.p

‘hotnlenv1ronment reflect the work rate more than the effect



of . the ambient temperature. Several researchers .haVé
~reported statisfically significant decreases in systdlic and
diastolic blood préssure during, rest at high- ambient

‘temperatures  (see Table 3). The arterial_ blood preésure"<

IChangeé which occur auring exercisé iﬁ the heét, hOwevér,
vdiffer li;tle. from the arterial blood pressure changes
‘occuring * during exercise at normal - cdndifibns}b The
,environmédtalptémperathré appeafs'to have little effebtf‘on_
:bléodvi gréséuréf: dqring"ekerciSe 'althoﬁgh statis£ically'
"significént”gﬁanges'haQe béen bﬁserveafin some studies '<sée

. Table '3).
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'rD Effect of Env1ronmental Temperature on Core Temperature

.It is: well ‘known that vwhen' ‘man exerc1ses hls core‘t

. temperatUré tendSQto rlse ThlS was fmrmly establlshed by}éf.

those - of Snellen (1969) and Wyndham (1973) Nadel (1980)

: vNielsen (1938) and'-in many subsequent studles 1nc1ud1ngg.h
R - : .

hlS rev1ew p01nts fout',that w1th the onset ot exerc1se a

v _large amount 'of' energy~01sf converted ‘to’,heat and. thlsﬁ_

’fmetabollc heat productlon xncréaseéf FO]Va ,rate; that 1s,’*‘”'

'Hproportlonal to the exerc1se 1nten51ty ifrfit' exceeds 'thea
ni_on901ng -rate of heat d1551pat10n the core temperature rlsesf
df_as heat is stored To balance the rate of heat productlon o

krbvh heat loss mechanlsms. (1ncreased sk1n blood flow and;:

i

disweatlng rate) are actlvated suff1c1ently to ;malntaln vbodygff""

ntemperature.

There 1s some confllct between Vthef;lnterpretatlon bybpc"'

‘-varlous .1nvestlgators ‘aS'Ato” whether core temperature is

D)

"ﬁ1ndependent of amblent temperature or 5' Nlelsen (1938)”
afconcluded that fth level atf wh1ch body temperature 1smfﬁﬁ
| hregulated 1ncreases w1th work rate' and-- Qf1ndependent ffuiﬁjfnﬁ

env1ronmental condltlons as long as thermal equ111br1um w1thfﬁ?u

gstress exceeds the capac1ty of the heat loss mechanlsms thelpp;
I;i‘core temperature rlses. In rev1ew1ng studles Snellen (1969)fvt,f

‘;concluded that there_.1s a very close relat10nsh1p betheniij
core temperature and metabollc rate,- Wh1ch 5‘ 1argelyi;kf3f

_1ndependent vof amblent temperatures.g‘Studles by other'i

Tresearhers such as* L1nd (1963) Wyndham et (1953)

'”rdthe env1ronment can be ma1nta1ned When he, env1ronmental,'7 o



A
-

Wyndham et al (1965) concluded that core’ temperature .;s .
::never entlrely 1ndependent of env1ronmental temperature. The
/heat loss mechan1sms, dependlng Tthe_;work__rate;f arepj
”,adequate p tbf 5" certa1n amblent temperature;'ilf'thls

»,temperature 1s exceeded the core temperature rlses. Thus the

core- _temperatUre jisf'nu longer——determlned—“solely—by the————~

;metabollc rate.,Thls 1s qu1te apparent in several ‘stud;es

‘11sted in: Table 4

-

The degree *toi whlch core temperature 1is}iincreased a

-'h?durlng ‘exerc1se i the heat depends pr1mar11y on the work

’rate;'and to a lesser extent ‘ffthe' amblent temperature.
H:H1gh amblent temperatures have llttle ,effect ;on core
.;-;temperature dur1ng 11ght work The core temperature appears
vrlfto be s1gn1f1cantly affected by the amb1ent temperature only
‘T’when both the amblent temperature and work rate hlgh

’?fThlsimf1 partlcularly ev1dent in condltlons where’fthegpf_t

T'Tfhum1d1ty is. hlgh | humld env1ronment th.* effect fofti-f

;7f:amb1ent temperature *f' pronounced as the effectlveness of

‘”fthe evaporat1ve heat loss mechanlsm 1s reduced

9v'~
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' . . R L ‘ , _
" E. Factors Which May Influence the ‘Cardiovascular and

Thermoregulatory Responses to Exercise in the Heat

Several . factors inn addltlonblto the environmental.

temperatureghave been found to influence one's response to

, . i
exercise; -These include. sex and age which were taken into

account in the present study and therefore require further.

dlscusslon, IR - : Co !

-

DifferenceS'Attributable to Sex

- There' appears7‘tot be no, dlfference between males and
vfemales in the thermoregulatory responses that occur durlng 

fexerc1se at . normal cond1t1ons (approxlmately 22 C) when

\

_exposed per unit body size. This .was’ demonstrated by Saltln‘
and Hermansen (1966) who found that there .was no dlfferencegrb

Vbetween the 1ncrease of deep body temperature }of' male" nd‘i

u%emale subjects dur1ng exerc1se at amblent temperatures that

range from 19 0 C and 22 0 C

.Asf 1s ev1dent 1n Table 5 the results ‘are’ 1ncon51stent

among studles in wh1ch the d1fference in ‘responses .of the-”'

e

sexes was . measured dur1ng exerc1se -at ‘high ambient‘
pltemperatures. Most of those studles rev1ewed had shown that.ff

_females had cons1stently hlgher heart rates than men dur1ng~v'

.work at hlgh temperatures‘fBrouha'et al‘ (1960)'found~ that

f;n_'sﬁité 'of llghter work rates, the cardlac cost for _women.

,'was greater and the1r card1ac output smaller than that of

‘

men: durlng exerc1se ‘in the heat

'
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There has been a great ~deal of variation among the

findings of previous studies in regard to differences in
. ’ Y ' . '
core temperature between males and females during exercise

in the heat. This point‘iS'evident in Table 5 where .some

'studies have shown core temperature’to”be higher in females,
J;others higher‘ in males and still others’ exhibit  no’

dlfference between the sexes durlng exerc1se at h1gh amblent'

‘temperatures.
Blood pressure was considered‘;in onfg two of the

studles rev1ewed and the conclu51ons of these did not agree.

'Brouha*»et (1960) concluded that both sexes had 51m11ar;

1ncreases in systollc blood pressure w1th exerc1se. However,

as th females exerc1sed at a lower work' rate the1r

increases were not as great Morimoto'et'al; (13967) reported__

_that SYStOllC blood pressure '1ncreased sl1ghtly more 1n

‘fema}es than bin males,;'buti‘only at thed.two:' hottest

conditions;~ They also found1that"diastolic blood pressure'

decreased 51gn1f1cantly 1n males in. all test conditions

whereas in females the decrease was 51gn1f1cant only at the'

hfhlghest temperature.i‘

It . appears that under heat stress women generally showh;-”

.relat1ve1y,more perlpheral’ blood poollng,”_greaterj.heart,’;

o

rate ninorease;' 1ower maxlmal sweat - rates, hlgher' SRin.'
temperature with greater bodyu heat storage,'land- poorer'

' maintenance of ‘c1rculat1ng blood volume w1th more'impact‘

from dehydratlon . These are the conclu51ons drawn-by Burse

(1979) based fa"rev1ew vof‘ prev1ous studles. However,

s ngars b e R G 25
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Wyhdham et al. (1965)'cdncLudéd from their'étudy that once
acclimatized Ehe,temperature and circulatory reactions of
both sexes aré_ very similar, except that females tend to

sweat less than males.
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biﬁferences Attributable to Age A
It 1s well recognlzed ‘that makimal‘ attalnable _heart

rate decreases w1th age. For example, in a study by Wolthu1s

&

.;.et al (1977) 704 healthy men: aged 25 to 34 years Walked on:y.*

in grade each mlnute untll al maxlmum effort was 'reached.'

They observed that max1mal attalnable heart rate decreaseSt

~

w1th age.
| The effect of age on the elevatlon of arter1al pressure

w1th exerc1se was -also .1nvest1gated by Wolthu1s fetf al.

(1977) They foundw“that; max1ma1 SYStOllC blood pressure - o

showed 11ttle change wheras maxzmal dlastollc blood pressure

1ncreased ‘ sllghtly ' w1th age. F?he 1ncrease in’ rectal
temperature dur1ng exerc1se does not.appear to change wlthf
1ncreas1ng age. Dav1es (1979c) concluded on the basrs of hlS .
study that there were no d1fferences 1n rectal temperaturef
durlng exerc1se between younger and older subjects prov1ded :

they worked at the same relatlve work rate‘(l e. at the samey“

~o

percentage of the1r VOzmax )

The heart rate 1ncrease durlng exerc1se at . hlgh amblent

'temperatures tends “to, be hlgher in older 1nd1v1duals. Thls;f
was the conclu51on of Hellon et al (1956) and Pandolf et
:al; (1975) Hellon et al..compared two groups of 18 men, one' ;;k

- mlth a. mean age of 26 years and’a second\w1th a mean age .fo'.f

43 years. Both groups performed a four hour work routlnebg

whlch cons1sted of alternat1ng per1ods of work and rest (10Rif

30w_ 30Rr 30W 30R 30W 60R 20W) in an env1ronment of 37 8 C,

a“—threadm1ll——at—a speéd—of 528 kmrhrit—w1th—awﬂ%—ancreascf

SO RORLIE P SOPe=I S

Cou
4
X .
X
3
5.
L
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.56% relatlve humldlty w1th an air: speed of -30.5 m- sec"'iThe_v:T

work con31sted of stepplng on and off a 30x5\cm. hlgh stool‘

%

at  a rate of 12 steps per m1nute. They observed the older

‘”group to have greater heart rates and sllghtly hlgher rectal"

L

——~temperatures——than——the——younger group——Pandolf—et—al—(197
ﬂhad 10 male subjects aged 18 to 26 years pedal ;“ blcycle
ergometerq,fatxl'40%_i the1r Vozmax.;uf‘ 30 m1nutes ‘in”7 :“_Vfl ;ﬁ"
Itemperaturesvof 24?C 44 C and 54 C. They also found that at | '

;high -ambient- temperatures, the heart_ rate 1ncrease was
X . C . e '~.“>L;\

«i'greater angd- the heat tolerance lower lih: older‘ 1nd1v1duals S
than 1n younger ones.u _ . vv | A o
Ch1ldren and older adults appear to be more susceptlble
‘i:to‘ heat- stress 'than mlddle aged 'adults. Drlnkwater and

.J*Horvath (1979) 1nterpreted prev1ous flndlngs as'.suggestlng ';“l

that 1nadequate sweatlng rate is prlmalrly respon51ble )
‘jgfor thelr low tolerance._ ' thelr 1nvest1gat10n 38 'women
i / R e

naaged 1? to 68 years were examlned It was concluded that the ’
'Trlow tolerance of those at the extremes 1s the result of heudf
”1nstab111ty .'fd'ranth 1mmature cardlovascular; system 'id;
‘hfchlldren, while in- older adults it ilsv assoc1ated w1th a
udmarked decrement in Vozmax. S ‘, .‘ e
";»i n'gppears that, duflngffékef&isejfa hlgh amb1ent
emperatures, older'“lnd1v1duals have greater 1ncreases 1n

sheart rate and sllghtly h1gher 1ncreases 1n core temperature ‘i.ffj lﬂﬁﬂﬁ;

;Q’than younger 1nd1v1duals. - bh_713,;l; ;i‘._f”}g.ﬁaf“

PSR LT SHVSRTE AT S




"«,111'.. Methods . | |
hundred and three (51 male, 52 female) subjectsplf
ranélng‘1n an age from 7 to 69 years were ,1ncluded cin ,theﬁf“
present study They were arranged 1n flve age groups, v 1§}y;

____JA_J8r_J9_29r~30_45_and_45 Gg_yeans_wtth_ten males_aand

"females 1n each age group, except for both 30 45 age groups
inand the 19 28 female grouP wh1ch had 11 subjects each - Each-iau
;f;SUbJECt performed the Canadlan Home Fltness Test (CHFT) atiiff
'rfour dlfferent temperatures, 21 C 24 C 27 c and 30 c’ 1n a“ff%h,f'
hz;env1ronmental test chamber w1th relatlve hum1d1ty set to:d
t-f70% As the temperature of the chamber could not be\”changed"
Ad;_qulckly¢b tests carrled tt jon any one day ‘were the same'.“'
'M,Jtemperature. SUbjeCtS Were a551gned 1n random order'ﬂtOthhe}mp;5
‘tempertature condltlons. Tests ‘ any n SUbJeCt Wereia

fﬁc0mpleted w1th1n 4~ 14 days._Subjects were not requlred te;ﬂ;ff;p;deij

':alter their 1evel of phy51cal act1v1ty or’ pattern of foodpﬂyn}ffdi_§}f
| Lﬁlntake over the perlod of the study They were asked not gbff5;Cj; j:a;f{
fddrlnk “teé;':coffee-;é. alcohol1c beverages,'smoke or eat af;d“d‘&'ﬁb 5t
'frlarge amount of food txo hours prlor testlng.: Beforeffy1f7
j;ﬂundertak;ng h‘ tests subjects were asked to read and 51gnﬁg*sﬁfﬁ-?‘&'
.fpfan;:1nformed consent ;and 3 phy51cal Act1v1ty Readlnesspfg{ Eif”a_;~7

= Questlonnalre (Par Q)

Dur1ng test1ng the CHFT p;otocol ‘was followed w1th thetdi'l'
irexceptlon that heart rate, and body core temperature werett'“
3nmon1tored every mlnute 'throughout'othef n1ne mlnute' testdfif7ﬁ

hhfiperlod and for a reCOVery perlod of f1ve mlnutes. Heart rate»hf?

V-and core temperature were determlned from the recordlngs lat;,',;;“_ i

,40f37f3'



e

rest before the exerc1se and‘et each minute 1nterval fqr the:

"duratlon of the test and recovery perlod Arterlal blbodﬂ |

Q

pressure was also mon1tored It was determlned at rest ardv»
_ . | )
durlng the pause between exerc1se 1nten51ty levels, at- the |

Zthzrd 51xth and nlnth mlnute durlng the exerc1se and evéry

_mlnute dur1ng recovery ’f;i‘p . . ;.”'h; L ?
L . . i 4

“A. Canadlan Home FLtness Test r}.. ;‘g."v*e 1 _ [r

N The CHFT 1s a step test 1n whlch part1c1pantsu Step JUPf

'v,and down two 20 3 cm. steps at a predetermzned cadence gor4
| wfthelr age group. Stepplng rate 1s governed by the rhythm-{’f
'simu51c prov1ded by a cassette tape . or record played dur?ng,‘ ‘.;_iy“

orthe test. The test con51sts of three stages of progre551ve1y

»

dllncreas1ng rates of stepplng Wlth each stage being of three;
‘_rimlnutes followed by a@'ten second pause. Maxlmal oiv?en'
consumptlon ratem-i predlcted from a regressrop equatnon.
1based .on the average energy expendltures durlng 'the_ l.st 3

’

‘,;stagefg"f_ exerc1se, the‘ postexerc1se heart rate and the'

.G subect ] age and welght The equatlon developed bY Jette %eﬁﬂ : t

- "vcma;?.-_ 42, 5+16 s(vo ) 0. 12(w) o 12(H)~o 24(A) }
f”;where» VOz s the average oxygen cosf of the 1ast completed,;iv ‘ _-g'
’;Hpexerc1se stage (1n l mln") W i's the body welght (1n ; Kga ), ) r'@f
h-;H ‘is the post exerc1se heart rate (1n b mln“) and A 1s‘theeuf;ﬁ féf

t'r.‘age (1n years)

T T RN RV

TR A S

;_1}; %




_B. Apparatus

- T _ : . ' ‘.fﬁi
Lo e . Y

Env1ronmental Cond4t1ons 5 L o .m

'ﬂeartyRate'

'“he—tests ~were— carried- out—an‘an~env1ronmental——chamber'
v ) \x .
located 1in the Medlcal Sc1ences Bu&ldlng at the Unlver51ty

of. Alberta. The temperature could be controlled fto w1th1n

1° C and relatlve—humldlty to. w1th1n 5%

-
Jen

)aﬂ' Heart rates were obtalned using ‘a cardiotachOmeter

(Card1on1cs Ab, Stockholm) and an electrocardxograph (Model

‘QfSOO VlSO Cardlette, Sandborn Instruments Co. ) with the 1nput

'; of the two 1nstruments in parallel The ECG :was plcked 'up'

@

';applled to the chest (at the fifth 1ntercoStal space on ‘the ,

51ng dlsposable electrodes (Hewlett Packard Model 14445¢) -

- tr )
"anterlor ax1llary 11ne) with a- groundlng electrode on the

.back (medlal to and sllghtly below the scaﬁhla)

>~

Core Temgerature

* Core temperature was determlned in one of '3 ways'

'.w¢esophagea1 ~rectalfor oral USlng thermocouples made up into

fModel BAT 8)

‘probes of SUitable confrgurat1ons for each mode’-u51ng'g

plasticv (Tygon) tublng, " The temperatures‘ were displayed;

u51ng //dlgltal readout dev1ce (Balley Instruments Co.;7

"
H

Each sub]ect was asked to f1rst swallow an _esophageal

0. .

probe (40 cm long and 0 24 cm. - 1n»d1ameter);-lf’theyfwerev; L




‘4

i

; ..43

BN [ .

'to‘in ert a rectal probe (10 cm. long_ and 0. 40 cm. in

diameter). For subjects unable to'carry out each of these -

Lt 0, swallow the esophageal probe they were requested L

proceduresecore~temperatUre—was4determined—»by-—mean5w¥ofw—* ‘

small thermocouple held subllngually ThlS latter method wan'

used excly51vely for- subjects 7—13 Years of age.‘ .

Blood Pressure

' Blood - pressure .was’ determined't by ‘a modified

‘auscultatory ‘method using an: electronlc sphygmomanometer‘l/

dev1ce (Gulf Western,‘SD 500) Blood pressure udurlng ‘the;;

Nt .

'»1n1t1a; rest1ng phase was recorded w1th the subject seated:
;’and'durlng the exercise phase, at the brlef 1nterval;betweend
"hstages .ofv,the dtest~ with the_SUbject,standing; Duringbthe,f"

tfinal 'recovery phase pressures 'weré fobtained _with».the

SUbJect in ﬁiseated p051t1on._ 4 L' o

C Stat15t1ca1 Analysls J“ '.>:i e

=I . . - ’ ®y

& Datar'recorded for each of the phy51ologlcal functlonsﬂ»

- <

was subjected to separate statlstlcal analys1s. A two “way

-analy51s of‘ varlance (ANOVA) wlth repeated measures on[

temperature and t1me was carrled out:to determlne whether or

not . 'ifgn1f1cant dlfferences exlsted w1tth each of the

' varlables measured ~  a- consequence f dlfferences

's,.,

amb1ent temperaturn. ‘he na1y51s was applled on*the data ofﬂ

7

each sex age (sex X ag., group at tt _rd 51xth and n1nth

m;nutes.u_f> the,‘test. The.ba51c.stati

des1gn can beﬂfr
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seen -in Figure 1. The difference between selected means was

- tested for  statistiéal~:significance by ”a'_Newman-Kéuls'

- multiple-range teét' on “a _posteriori basis - (Bruning and

__ Rintz, 1977).

'TEMPERATURE

CTIME

“21°c  24°C  27°C 30°C .

..min 3 -

© min 6

min- 9

 '¥i1”':; X12'; -xfi . Ry

{kzaﬁf ' xzé-5> xéa_.fi'X}p

'7 x;1 _-‘~xé§j: ;Xﬁ@ SRR ST

FIGU

REI1.:Eipé?imental;Design:f{f’Tlufv»' e ~ :Qbf ST

LT



IV. Results

A. Heart Rate |

' Heart rate showed-a progressiVe rise'during.exercise in' N

.
Y

all tests. ‘The extent of this rise was 51m11ar across all
v".'agevgroups and both sexes. As 1llustrated in Flgures 2 and 3
w1th : .e“honset,;ofv:exerc1se the mean heart rate’ showed an.‘f
ﬁimmediate inerease‘-followed by a_f further .- progress1ve.'
?increase throughout ,the ”exenc1se per1od On cessatlon of
exerc1se the heart rate dropped rap1dly w1th1n_ the'-flrstadd
"mlnute followed by dad further progress:ve,fall durlng the
succeedlng 4 mlnutes. The mean heart ‘rate had vnot“returned-
"pdfto pre exerc1se\ﬁevels 5. mlnutes after the cessatlon of the
'?4;exerc1se,'when the last measurement was made.
| ViThe:d mean= heart,w rates fassoc1ated w1th ‘the fourb
temperatures tended to d1verge w1th t1me, as 1s ev1denced 1n "
Flgures 2 and 3 Statlst1cal examlnatlon of the heart rates
at the thlrd 51xth and n1nth m1nutes“0f exerc1se, howemer,.
.”'showed thlS dlvergence to be 51gn1f1cant ‘in only 3 groups;
g”;;(see~Tables:§, 7 and 8 Append1x A)

)

| B Systolxc Blood Pressure _
.' ‘ SyStollc Blood Pressure showed ‘f 51m11ar' pattern;;tohﬁj»”7
that fof heart rate. 1 demonstrated in Flgures 4 and 5,

"; SYStOllC blood pressure;j progre551vely -1ncreased w1th

'-exerc1se' and progress¥ve11y fell 1n the flrst m1nute after

3§
isfissss .,.&st.;‘,a,.. e e

Ad
i‘iﬂ;@;’;{;"i,ﬁ;@:&ﬂ{;ﬁ»j sirf

the cessatlon of exerc1se,_and 1n the ensurng 4 m1nutes 3to

.

R

S
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o

near pre-exercise levels by the last_minute'of'measurement.

Temperature_had””little'for no effect" bh; systolic blood

; presSure.7Statistical analysis at the'third,.sixthfand ninth

'~lminute‘of' exercise 'showed no 'significant”.difference' in
_systolic: blood pressure with, temperature for any sex-age
_ T 4 . . : o

ay

“”C'7Diastolic'BlOodzPressure

'As 111ustrated in Flgures 3sﬁ.aha 7, d1astol1c fbioOd:eh

‘pressure' gradually decreased or showed llttle change dur1ng

””the exerc1se perlod and was not 1nfluenced by he ambient

{temperature.t Slgnlflcant dlfferences d1astollc blood_ :

pressure between temperatures were observed fin‘ only ,one

'»sex-age/-group (see Table 9 Appendlx A) No trend wh1ch

1“could be. attrlbuted to the amblent temperature iwas"foundi

: however,, when_ stat1st;cal tests 'were carrled out on thlsj T

"group. i

R

: D Core Temperature

Core’ temperature showed a progreSS1ve Yincrease‘ddurfng
texerc1se in all age groups and both sexes. As can be seen 15-,
.'T Flgures 8 and 9 w1th the onset of . exerc1se all subjectsi:

‘3idemonstrated a progre551ve 1pcrease -{ﬁ» core temperaturef

"7ethroughout the exerczse perlod The core temperature dropped-ﬁ

.D"

gradually >W1th hp’ cessatlon of"exerc1se and had t:dfi”
'returned to pre exerc1se levels 5 m1nutes after exerc1se had}_”’"f

3ceased.‘. hef amblent temperature' had _ effect on core ——

)

arad s Pt e
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. . W
"temperature.

- ¢

Statistical analysis at . the _third, sixth' .and ' ninth
_minute Aqf exercise showed no significant difference in core

témperatﬁre-with_temperatﬁre jn'all”bet J3Q'Bex?age\ groqpsd"

g*(sée”-Tablés 10;.11-and’JZ,VAppendix‘A);»Furtherﬂanalysis“of o
these-groups however, -did not reveal any pattern which could

' be attributed to differences in ambient temperature.
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| .V.mbiscussion | /

sThe- 'predominant flnd;ngs .pof the; present study,;”
L concernlng heart. rate, appear in contrast to. those of other‘\ W
—f———studlesr—wheremthe phys1orogrcat—response—to—heat—stress,was ;. I;[i
rtglnvestlgated (see Table 1) _ fa;tor contrlbutlng to’ithe'hf -~?'

;:*"dlfference 1n the f1nd1ngs of thlS study and those in- whlch_ _f DN

o

'mthe effect\of temperature was 1nvestlgated 1s that subjects

in such studles were requ1red 't exercise for much longer

1

'ffperzods than was. requ1red fbr subjects to complete the -CHFTf '
. o v _ . ‘ R &
+ .in- -the- present study: ESubjects- in many- of the studles L g :

S . o~ T

'frey1ewed were exposed to each temperature for 30 m1nutes or

_longer.qlrn'“th present study subjects were tested shortlys

“fafter enter1ng the envaronmental chamber and %h ' tlme th?& A
;elapsed from when‘ they'entered to when they completed the

<

lastrmlnute of the test was seldom more than 12 15 m1nutes.;'

ty

o ‘ In actual test condltrpns,ssubjects under901ng the CHFT
e, ’ ¥y @ R

‘at hlgh amb1ent temperatures would have begn exposed to- such

ntemperatures—_for' maay hours before the %est and in effectfa=

'J’would already be heat stressed and thus respond dlfferentiy'“‘.

r-l‘r b > . j; . . ‘... 1_
oéthe test. Several studles w;th exerc1se duratlons 51m11ar
. s A - 3 t "'

B

,-%

4£ .CHFT have shown 51gmgf1cant 1ncreases 1n hear%xfrate

in 'amb1ent temperature. For examplep_'

,A wer s 5;13,’3.‘ -

~study by Mlller and de' V.- Martln (1975)(see |

"a T

for;.12 m;nutes and-

A . @ e s TGN

. e AL 0 .



'A‘ﬁ;hour‘ before-'mevingf'tq the'iergemeter.iwhere~they<sat'andh .
jfi%iirested for 'a further iO ”minutes‘ﬂbefore commenc;ng tp .
_f;lf‘e;ercdse; Simllarly, 1n‘a study by Myhre et al (1979) (sée.

:fi:ﬂ Tabil 7‘1} a—~51gn1facant»—increase-an—_heart "r*t*’ wi-th— ‘,';;é_

4 't_ tqmperature was. al§6 pbsenyed 1n §Tbjects who had exerc1sed | |

; 16 82% Vozmax.'1;:t§mper%§;;§sypf 23 C ‘éd;“33 43°C ffor _'p ,lb.

-fir"bnly " 10 'mlgutesffjfh’ sub]ectsh performed “a7fi6 m1nute l ‘”7_:
igjéffrgdéété%étest“ ; ”;mlyjaftéf a. 15 mlnute walk in the fsame o
%;fﬁrenurronm;nt;‘t i) ‘ '
L;“fyihégeﬁﬁgéquéér ﬂ: J 3 f

' mote thattdsom Cof ;the'j _”" i
?> L/studles arg’dfeater than those ’dig*the' present 'study, 'or; ;
;_.‘-those llke}y to he.encountered 1n varlous test1ng locatlons
;g'f where the CHFT may be admlnlstered :l;':-l ;f . hf'tf:’l "iaﬁ#u“,g&

| Extrapolat1on from the'data 1n Flgures 2 and 3 suggest L A"h”d éf

ithat 1f the perrod %f’ ererc1se sf extended 51gn1f1cant . '531_:32
qdlfferences-v inv heart rate~ betweep 'temperaturesf would»t ;_:

h&l develep It appears that 1ncreases in heart rate wh1ch occur Lo
"b;w;thﬁrne;eastng temperature are not as great rf‘the tlme*one--' " 1'T
'tﬁhls subJected to_those temperatures 15'%455 than 30h.m1nutes.5 . ;

ﬂFdr example;i\rt az?study by Pandolf et al (1975) (se !7;_'7@ ?
‘1Table1) SUbJects exerc1§§d at. 40% VOzmax.-ln temperatures of":d{f ’?',;

;} D 24 C | 449C and 5¥°C on a blcygle ergbmeter ﬁor\30*m1nutes~d':ﬁrﬁﬁai%i

after a three m1nute pre exerc1se perxod They observed a_ Tidilft»;3t%

beat-mln“' 1ncrease 1n heart rate f0r each 1 C 1ncrease 1ng

amblent>temperature aboxé 24° C' They Concluded that thef,.kﬁ
& : ,
B hqgrt *ate.‘lﬂ@reaSew;fEr exerc}se duratlons leés than 30 v

Lo

@ : ’ s R ’ e
= * B RN i . . . K ’

e o . P
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m1nutes are sllghtly lower.
e . :
\From the above ev1dence it appears that if the subjects .
in thls study ‘had contlnued to .work, or wére exposed to the - 2,§§b'
’ ) - "’r i E
———~—~var10t$ *emperaturesnfOEmlo , ————-1ods oﬁ—tlme~ 51gn1f1cant*>“$" -

d1fferences in | heart rate would have developed. Theﬂﬁ¥§§

51gn1f1cant dlfference between heart ‘rates,_observed'.ihp,3‘ »:}‘
mgroups"in_pthls study :aref p0551b1e - a reflectioniotdthis_r t;
trend The fact that 2 out of‘theseq3 zgroups re childrenp7_ B : .
and- adolescents, however,f may'.have'some-bearlhgonetheseﬁ ;g-ﬁ. i
{f ’ observatlons.n | ‘ o ; | s .ﬁt;i ;_ff
x-l-.<g :The major factor which: influences"systelic:vblood:;fv1: it
"pressure durlng workf?n the heat 'appears t n'be"‘the",worhl?f%%“
rate. Increases 1n systollc pressure durlng exerc1se at hlgh 3Ev;“ii
amblent temperatures observed 1n thlS and’ other studles (see %}
. . L :
: Table'h2)' a;e the result of the work rate, or 1nten51ty of:'-‘,ﬁ;” <
:°} «exerc1se. The amblent temperature dw 1¥% O, have ho"' “
.effect on systol1c blood pressure.f . f,iw'
'.fjfi D1asgol1c blood pressure has beeh observed*nh moét 1fw' g
b‘iftlnot all) stud1es- of exerc1se to show thtle change durlng _

_ Y exercxseH:Thls lack of dramatlc‘changet x: d1astol1c. blood . ‘{ i
it pressure durlng exerc1se is caused by’a fall 1n per1pheral v‘l;jf{' ?
& i"‘re51stance due,to the floy<poﬁr blood from the :arter1al“ | ?

%t system.,p Th .‘preseht.hstudvf‘waéh" keeplng w1th these;ilr .;
flndlngs. :':?gaxﬁdé{iffi}pff@fﬁviilfv”u’% %;'Qifu;:sft;V'ji“;ixflfé
SRR appears that any""differehces that developed in ;f’frﬂhwsf§
d1astol1c blood pressure dur1ng exercqse 1n the heat are, asld{ﬂpe:fulé
w1th systollg blood pfessure, a product of the work rate and | 1fi, é

.'ﬁ-f’ifr.i"?“ﬁ.,:;vq*aT,A*?gﬁy*‘f'.«p"j p'ﬁ. B l;zﬁ“f*ﬂf.g?zf:hT"bdfjf:f%
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not the amblent temperature. These flndlngs are in agreement,

w1th those of. prev1ous studles (see Table 3)

.
v - %

o The 1ncreases _in, core; temperature observed 1n this

oSN

_____study are_anmagreement w;th_the f1nd1ngs of prev1ous studles_

where the 1nf1uence of amblent temperature on'"core

“temperature was 1nvest1gated (see Table 4). During' etercisef‘"'

at hlgh amblent temperatures 1ncreases 1n core temperature_-,.,__,_~
. AR RER BN
are pr1mar11y dependent _on..thegework rate,. The' amblent~ !

temperature :1nfluence$ Oore temperature»_only when Ty
'amb1ent temperature 1s hlgh ‘and "’ the work rate severe.

‘The.‘varxatlon? in temperature, in thlS study, de noti
impose- sufficient stress upon.-the subjects :'to?’ cause&

"alterationS';in; their core temperatures. They mlght have‘

developed some degree of heat stress 1f they had »exerc1sedf*

:longer, the exerc1se had been more severe or they been. ) Y
uprev1ously exposed to some" dégree of heat stress. Alé@ﬁh as'hc :"Fji‘

prev1ously 1nd1cated it' is p0551b1e that the subjects in
'thls study vere. qu1te f1t and dould therefote . better'
.',.. a L v E .

tolerate the h1gher temperatures.

The 1ncon51stency of statlstical 51gn1f1cancenfsuggestsll

—_ ‘

that »the; amblent temperature,, w1th1n the range examlned

‘j'does not . appear to have any effect on the CHFT




VI. SUMMARY AND CONCLUSIONS
- e Tt
" A. Purpose - R e

-.The purpose of study wasrto'determlme whether or notf~‘ﬁu

different amblent temperatures 51gn1f1cantly affect

'rresults obtalned on the Canadlan Home Fltness Test - (CHFT)

AN

.the

.; o :,‘ . :,I‘_‘ . ".
e

" B. Procedures l' o R ‘ | . o
All subjects (N 103) performed 'tnej‘CﬁFTtat‘amoientt?f' ’
. temperatures of 21 C 24 C, 27 °C -and “Ogc,f Tﬁ;‘ relatlveﬁ
hum1d1ty held constant at 70% in all temperatures.:_ w .,
ySubjects were arranged by sex. and age’ 1nto 10 groups. | . farie
Heart rate, arter1al blood pressure (systollc and\ R {”‘4
d1astollc) .and” core temperature were recorded at ,varlousyf’ -g

é,.tlmes through@ht he course of--thef~test;' Eachj‘of
Tdependent varlables was subjected fseparate,;statist
uhanaly31s."' |

."'

A two way analysﬁs of varlance w1th repeated meas

Y

Af7°on temperature and t1me was used to analyze the data of

SN
'-sex age}group. Newman Keuls omult1ple range tests were
<L S et [

fgto compqn& selected~méans.»_ n,E“d ©

o " . . “‘v L

the

ical. -

ures

each

Cused




"Heart Rate

£

The he rt rate’ inoreased progre551vely w1th exerc1se . R

-

and the dlffer nce . in- heart rate between temperatures tended

to 1ncreaSe wfth t1me hOWever, statlstlcal analy51s showed

ti'and ,51gn1glcant (p<0 05) dlfferences :were' found between:

thlS to be s1gn1;}€§;t (p<0 05) in only 3 groups.'~j7f '“: . i_b ;fihff

.»Systol1C\Blood Pressure 4 e . R '.'f'f
Systollc blood pressure 1ncreased w1th work rate,; butv
"was not affected by amblent temperature.
. D1astol1c Blood Pressure’ l's‘sl;hf‘} B ‘f:>“ o fd :f ©
D1ast011c blood 'pressure showed llttle change durlng 'rf'“‘"

‘exerc1se. Statlstlcal ana1y51s revealed 51gn1f1cant (p<0 05) ef§;7h

_dlfferences 1n dlastollc blood pressure between temperaturesy

.;n’only one'group..Howeverﬂ now observed wh1ch .

'ﬂdouldf jbe" attrlbuted rhf Z, d1ffeﬁences inf-amblent-wj, ;'

t > \...-_

"ﬂ5temperature. m,giﬁﬂﬂﬁj”:;_'f’=’~v; ~*j’f'ff -?5’”'

RICIPEN

v, . .
. \! . X .

”}:Core Temperature fﬁftwig.l t}ﬂ-., ﬁb

. . » ) .. "' .
Core temperature 1ncreased wath 1ncrea51ng work‘ rate

B

R e

-temperatures 1n; 3 groups.-No pattern was ev1dent from these7 .

U
—

':drfferencesst_wh;oh‘ could be attrlbuted 'to;vthe' amblent '*qf>?-

EIRE L . ) oo S A

o sy

S temperature. ...

3
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~ D. Conclusions. o 4~_hf., s .
EERT Within = the limits of this'~study,"the',folloWing“?:“
‘conclusfons_habeﬂbeen.made: e S

4

There~appeared*to-be~a trend—in—heart——rate——wh1ch

_suggests_n.that if "the. perlod of exerc1se vOr.

”expOSureywere'extended 51gn1f1cant“d1fferences in’

:heart rate between temperatures would develop

iy

)

‘2._;;Amb1ent temperature had llttle or no effect on-

1‘é? arter1al blood pressure (systolrg and d;astol1c)
3{v'mAmb1ent temperature had predomlnatply llttle
u%eﬁfeat on . ;’CGEes”

Slgduflcant

PR SH . P
:dlfferences observded 1n core temperature between

‘7

.;temperatures falled‘ to__reveal any trend wh1ch

i3

;ecould be 'attrlbuted “"to dlfferences in: amblent.

'~;a-‘?'5temperature.=ﬁﬁ_f_“‘
haeé.z;ﬂﬁhe‘ amblent temperature appeared to have llttle’
’ effect on’ scores obtalned“on the CHFT

PRSP

RN . . . . . o R Lo P o - P,
. P e . . . AT . - .
{‘ .' by . . [ ART ot ) - L v . .

._HE Recommendatl.o,{.s | -.f;?:d ol
Further research 1s reQUlred o determlne what effect

‘1ncrea51ng the length of t1me one 1s exposed to the varlous

' %temperatures w0uld have bn the results. Subjects ~should be

."’7.‘

~th test emperature for 30

A ._‘>

1lowed gto fequ111brate

..L,f - EEES

I _m1nutes or more prlor to. test1ng. The. - CHFT should also be

'carrledn I t_ at varlous ;relatave“ humidltles'.ln order'to'f.3
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- 'obse}ye péSsibie.diffepenqes that
‘*humidity, Furf@ér‘ihVéétigation.on

temperature on the Canadian

recommended.
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may occur with increasing
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DEPARTFﬂﬂTT OF FHXS“:AL EDUCAJHDN

" FACULTY OF, PHYSK‘.AI. EDUCATION AND. 'RECREATION
THE UNIVERSITY OF ALIEITA. EDHON‘YON CMADA m I

May 18 1982

Dear Sir/Madam.

The University of Alberta Physical Education Department is conducting
research on the effects of ‘'various temperatures on fitness evaluationy This

study will provide information on the Canadian Home Fitness Test (CHFT), which

is criticel to the interpretation of Canada Fitness Survey results.'

The CHFT is a step test performed oh. two 20. 3 cm. steps., Participants
' move up and down the steps at a given speed for their age group for.a. total
of 9 minutes with a ten second pause every 3 minutes.: -Following the test

- they will be monitored for'a 5 minute recovery period. Therefore, the total .

- test time is 14 minutes.

Heart rate, bloo escure and ‘core temperature will be monitored con-

. 'tinually throughout the test period. Subjects taking. part will be required -

. to perform the test at four different. environmental- temperatures, 21, 24, 27
.. ‘and 309C, vith relative humidity held constant at 701. Testing will be done
on | four- different days. : : .

Although the risk associated vith this test is minimal every effort Hill
be made to minimize discomfort and pgtential risk. All information Hill be
,.'held in strict confidence. R L . q-.-“ .

If you have any questions o: require further informaﬁion please contact i»f

* Allan HacDougall at 632—5503 or 425-8865 (evenings).-
Thank you “for your' cooperation. '

Sincerely,__"

¢2ﬁ3&-- ’Zlyu:.EEZp4a1ydllf

Allan anDougall

Mlev - o S R

3 it 2 AN a8 5o ey T iy £ a0 St s
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Developed by (e Bitish Columtis Ministry. of Heantn Ci c
Teanslotion, teptoduction apd: usg n It entisety " '_ _~‘ .'y whilten per " only. Not 1o be used lor commercial
Bvertiang wn’0rder 10 S0hCH Dusness Srom The Dubk " . - P -

Reterence -Mvmmmmwmam ‘e

N

boaoao

o

_il!ywhmmtncnuydom-o.couw-ml.

- BEFORE incressing phyﬂal .ctMty snd/or
 taking a fitness test. ‘I’ou him what questions you -
X mvnmd YES on PAR»O or lhowhlm youreopy .

programs ovmcomplntypumlyboundmﬂon:

Aftor  medical - evaluation. seek m-co nom your
»:_phpd-\u 1o your wub-uty for:

I ‘ _ R s
Standardised Tost of Fitness | . : ‘e

Physical Activity Readiness = . R ' .
Quesllonnalro(PAR O) o TR AT AT KT ICATION. )

PAR-Qis o.ugmd lo hclp you help yourseif. mny bnllh bondln lm nnodatod vdm rogulnr

sxercise, and the completion of PAR-Q i3 'a sensible. _ﬁm nop lo nn L you are punnlng to

'lncnuolm' ‘ol,_,' t ",myouvlih

For mdst people p ) activity' should not pose any pvoblom or hazard. PAR-O has been

' designed to ldcnn!y lho umll number of aduits for whom ‘physical actiyity might be inappropriate -
._or those who shouid hm modlcal uMeo com:-mmg mo typo of ndMIy mod sullabh for them. .

Common ssnse h your bnl qutdo in msmoq lhno few quuliom Pi«u read lhlm

"'.'uumuymacn.cu(\/)m-OVESocuuo PPosite the question i it s loyou.
Cyes N0 T T = ‘

0 D 1 l-hayomoodonmuidyouhmhunuoubu?m-'“

"lollonan.cuvltymunmuyoumhd\o? -
310 vigorout ise?

=] 7 Anyouo\mmunndnol

YES to one or more questions NO to all questions

B K ) H you answered PAR-Q.accuratety, you have
’ bn:sombh of ywr p unubuw
e A GRADUATED EXERC!SE PROGRAM < A

- gradusl increase in' proper exercise pro-
7. motes. good mncu dcvclopmml ‘while

or .
. o - N ‘e AN EXERCISE TEST - Simph tests ol fitness,
L . ‘ 727 (such_as the, Canadian Home Fitness Test)

#f you 30 desire.
postpone

,' ® restricied or' supervised .clivlly 10 m your .
: ; :poeulic no.d. at ltul on .an initisl - besis.

phy y. . .onr

<

.ltywmllmmlllmmua

lorwd o or

and ¢t by the

'hmwnawm&wmdwmmmmammlwm

a .\z Dowaroquonuyhmpdmmmhcmmdcnuﬂ .
D 3. Doyouofmbdldn!umwlsofmdiuhm1
0 s m.mma&dwmwmnmm'ﬂoﬁ? R .
DA 5 msmmwmtddyoulhalywmabomotwmpvouomwch
DRI umhmhlhnthubnnmnvlhdbyomdu,ocmigmb.mm .
;L wonommnurdn? - . . D )
:D 8. lnhonugoodphydcdrmnoi ot ‘M-W.you noutd not

y Advisory Bosid on Exercise (MABE). .
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CONSENT FORM

I . e T __— U give my consent to

136

take-part—in— the cm:'r study—being conducted t"the University of“Albert:a. -

T understand thatuI will have heart rate, blood preasure and _
fbody temperature measured for the duration of the test period The test
j‘»protocol ‘has been thoroughly explained to me_ and I have had the opportunity

" o ask questiona about the project. I realize that there is some ‘risk in -

-undertaking this series of‘jests but every effort han been. mnde to minimizei'

potential hazards and at any time I experience unusual diacomfort I will

"aok to discontinue the test. I underetand that'I amlfr?i to vithdrav from -

"che study at any time and to discontinue the test at any time. j;_

In agreeing to such an examination, I walve any 1ega1 recourae againat“

"~.3the University of Alberta from any and all claims resulting from this

”"fitness test.

DATE: . . -~ .- ' STUDENI: ,
. .. - . E - N .. ‘_' (stgnac“‘e) -: v .

CWITNESS: i T

Must be signed by parent or: guardian 1f pnrticipant is less than 18 years i ‘

“of age.

L

f“u(sigodture or. parent or'guordian)_:{



- . . DATA.SHEET
. PERSONAL DATA:-" T

NAME PR

 AGE S

| RMBTENT CONDITIONS: -~ . .. .

© TEWPERATURE (C)____ .~ . RELATIVE HUMIDITY (%)____

_TEST DATA:-

- TIMETWIN.J [ W.R.TBPW.] [ B.P-(SVS.T [ B6.7.(DIA.J | CORE TEWP.(CI

1 1 - I -

T

-f
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