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ABSTRACT '

The immediate response of stress to aerobic exercise
was measured by utilizing the Palmar Sweat Index (PS1) and the
State-Trait Anxiety Inventory (STAI). Forty subjects (20 male and 20

.female) from the ages of 18-30 sustained a single bout of aerobic
activity for 30 minutes at 60 percent of their maximum heart rate.
Pre-treatment procedures included administration of the STAI and
obtaining a finger print for determining enumeration of open sweat
pores. Each subject's resting heart rate was then derermined so that
the treadmill could be adjusted until the target heart rate was
reached. After the half-hour exercise period, the STAI was
readministered to each subject, and a second fingerprint was taken to
meacure the number of open sweat pores. Results showed a significant
decrease in both psychological stress as measured by the STAI and in
physiological stress as measured by the PSI, (JM)
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THE ACUTF EFFECT OF AEROHIC EXERCISE ON MEASURES OF STRESS - )

Inzs L+ Fort
Center for Interactive Technolosy
University of Arkansas
Fawetteviller ArKansas

The lifestule of the aversdge American is_filled with stress
and different reorle react to stress in different waws. . JThe body
requires 3 certain amount of stress for motivation and o
satiszfaction of needss but excessive nesztive stress can have s
detrimental effect on hezlth, Fositive forms of stress can
counteract. the negative forhs ands more and mores reorle have
been using exercise to helr them core with the démandﬁ of deilw
living in = fast—raced societw, Fhusical scltivits has been
freauentis ereseribed 85 & means of reducing tension.d There isy
howevery a lack of informations s?ecificallu concerning intensitw
and durstiony relating to Lhe scute effects of exercise on

: Jhay
feelinzgs of stress.10

Stress h;s been messured from both & rhusiological and &
Psséhological etandroint. One such rhusiological measure has been
tihe Falmar Sweat Indewxs which recosnizes twovyaﬁfc tures of

. 3
sweating —— thermal and mental. Thermal'ﬁw@ékinﬂ occurs an all
skir surfaces excert the =alms of the hends &nd"th@ siles of the
feet., 'Sweating 26 2 result of temrerature chanses or exercize and
sweating in the ralms gﬁd édlen as a resull of mentsl or emotionel

Indexy develored by Harrison and Mackinnons wields the number of

functioning suweat Flands in & four seuare millimeter area nghﬂu

N
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N,

stimuli are distinct rhusiologicsl resronses.8 The Melmner Sweat ‘
the central whorl of the finser tir.é Seversl investisstors have 1
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>"UQ9d this method to messure stress. 2911513715 Rerceated srints
have been taKen from subdects iesg than & minuté srart with
significant chandes. F&8I scares sre exrressed ge changes Trom
Frevious sCoress dgviationé from an jndividual’a’mean: or
deviations from a bsseline. Although a rhusiclodgics] indjcntér
such as the P81 cahnot describe the subtleties of & rewchological
state as comrletelw &z honest concertusl exrressions the Falmar
Guwest Index maw detect chanses which a subdect mas not reveasl
verballu.”7

Stress maw also be reflected reucholoedically as andiolus

which is defined as & troubled feeling or 2 sense of dreed or feer
to 5 real or imasined situation that imroses mnlnne’sfm@ntal»ar

rhusical well-being.l4  The State-Trail Anxiety ITnventops was

i

develored to messure the two distinet comwon@nté of state a&ndg
trait anxietwy., SGtste snxielw is 8 temrorasry condition of
self-rerceived fTeelinss of Lension which flgwtuate in intensityw
over a periéd of time, It refers tg 2 resction talling rloce ol &
rarticular moint in time. In contrasts trajt angi@tw it & more
stabhle "anxietlw Pronen-aqqifiararteriatic of the individueal l?

The STAI has been reviewed a% one of the h@%tyvif not ihe bests of
standardized messures.4 Several investigators have utilized the

STAT before and afier reriocds of shusicel aeitivite 1s2:0

FURFOSE OF STUDY

The rurrose of this studs was Lo investisgate the tmneclate
resronse of stress es meazured bx the Falmer Swest Indest end the
Sitate-Trait Anmietuy Inventorw Lo & single boutl of cerobic sctivity

custained Tor 30 minutes at &0% of the maximum heart rate,

%
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RESEARCH FROCETURES

Subdects_uere_40 volunteers —— 20 males é;d 20 Tewmales -
from the ases of 18 to 20. Fotential subldects were rrovided with
an exrlanation of #rocedures and & written informed consent, Eaph
subdect rrovided iﬁformation 25 to the lurey duretion and
freaquency of hig or her rhusical acltivite slus details concerning
the use of prescriptioh drugss cigareties and alcohol.

FPre~trestment rrocedures included administrstion af the
State-Trait Anxietw Inventorw (Forms X-1 and X~2)s ewslained as a
self evaluation euestionnaires and obtaihinﬁ a #Pint from the
third finder of the nondominant hand for the enumeration of oren
sweat Pofeg. Subde&ts Wwere then connected h# five leads Lo @&
RBurdick FEKG and sat euietlw for & meriod of five minutes to
determine restins heart rate. Each subdect thén hegan exercise on
the treadmill to last for & reriod of 30 minutes &l & heart rales
which was determined hw subtracting the resting rate from the
asegpredicted masimum heapt ratey'multinlminﬁ w S04 and adding
the value of the resting rate., The sreed of the treadmill wes

adJusted according. te the EKG readout of the heart rste of the

subdects so that esch rerson reached his or her rredetermined

target heart Péte within 3 to 4 minutes from the stert of
exercise. That level was maintained within =luz or minus O beats
during lhe entirerexercise reriod. & heert rate 804 of the wew
between ihe resting and maximal rate iz considered the critical
threshold value for intensits in order to schieve an aeroblce
training effect, This rrocedure Was desidned Lo teke intm‘awﬂmunt
eéch individual‘s level of fitness so thel he or she was

wet 2lan

o

evercising at a heart rate comratible with that level on

4




rrovide 3 consistent standard for all subdects. H@art rate wa
constantly monitored and & corresronding chaﬁﬁ@ in the sreed of
the treadmill was made, These values were recorded evers 5
minutes during the evercise Feriod.

Fallowing a hrief rest after exerciger the 8TAT (Forms X-1

‘
t and X=2) was readminiatered. A second Tingersrrinl dmrressi
| ther, made for the enpmeratinn of aren sweasl FOPES.
Consiating of 40 brief steatements —- 20 to assess & rerson’s
feelinde at & rarticular moment and 20 to assesn senerel feelindss
the items of the State-Trail Anxiety Inventorw are rresented in
counterhalanced order relative to snxietw. The scoring Ko
reverse the direction of the nmn”anxietu.it@mm s thet o hisin
i score imrlies high state or trait enxietw, Beoreo fér pach forim
can range from 20 ta 80,
For the Pnumpratﬁon of aren sweat POPéﬁv Lhe rins Tinger tie
of the nohdominént hand was wired with o tissue to vemové poesiduael

swealb, A thin lawer of & solution of roluvinugl Farmals hutwel

ehthalater cemi-callaidal dierersion of drarhite in

trichloethulene and ethuwlene dichloride wes arrlied from Lhe

container Wwith & sinsle dgeh of the storrer, Aflor the solution

drieds the finger was covered witﬂ # eiece of Scoteh "Magic"

transrarent tare arrlied and removed rroimal to distel. The tare

was then rlaced directlu on.a micrascaric slide., For scorings Lhe

erint was enlarSed 10 diam@tefﬁ wilth & microsradector. 0 white

scoring temelate of rrorer sizre to rerresent & 4 s&. mm. ares of

skin surface was rositioned under the central whorl, Adctive sweat .
Qlénds; which arFrear a8 aren Fores along the ridges af’ the

fingersrinty were counted.
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The Stalistics]l FacKkasie for the Bocial Scionces {GPES) wen

utilized to rerform all statistical Caleulation;. Significance
was Lested ai the .05 1e§el; A t-test for d@nend@nt camrles wes
comeuted to determine differences within the entire sraur from
Fre-axercise té rost-eMercise on the varishles of stale snxietus
trait anx}ets; and numhervof oren sweat rores. A uFtwﬁi for
inderendent samrles was comruled Lo d@t@rmin@vif any hetween—-sex
differences‘occurredy :
RESULTE AND DISCUSETON

Exerciée data is rresented in Tahle 1. Felales had an
aversde resting heart rate of 70.1 and & mean tardel heart rsle of
144,92 hests rer minute. The.avEPGSQ recting hesrtl rate Tor males
was 60.8 wilth a8 mean targetl Pat@‘df 142,90 heats rer minule.
Averasde evercising heart rate for hoth males and Temales wos
within one bheat of the tarsget. Restings largel end sverage
exercising heart rates &li indicated 2 signifTicent difference
hetween the sexes. Females éveraﬁed 4.4 meh of tréesdmill sroed
while males avera;ed g signiticantly faster 5.0 meh.

Table 1
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Evercise Hata

Males Femsles

RHR ‘ 40.8 19,4 70,1 8,9 3,02 0.01
Target HR 1420 ) 146.1 4.6 2,83 0.01
Av Ex HR 142,9 4.3 146,79 4.8 B.74 0,01

Av MPH 3.0 0.7 4.4 0.7 273 0.0l

N = 20 Males and 20 Females
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The dats concerning the Falmsr Sweat Indexs utilized as &
ehusiological indicstor of stressy is rresented in Table 2. The
decresse in the FSI for the grour as & whole from & mesn of G98. 3
oren sweat rores’ before exercise to a8 mean of 42.9 immediatels
after exercise was statisticsllw sisnificant. The reduction of
i oren sweat rores for both females (57.7 to 47.1) and malez (38.9
{ to 44.6) from =re~ to rost-exercisze was sidnificant,
' , Table 2
' Falmar Swest Index
v N o Sa " Se .. t Frob
T Grre Fre 28,3 15.0 2.4 )
39 2,38 0.00
F'OSL 4?09 |.302 ?01
Femzles Fre 577 144 I.7
‘ 19 ' 5 &30 Q.00
Fost 1.1 10.0 2.2
Males Fre 5R.9 12.9 3.1
20 P 5.48 Q.00
F'OQ'L 4‘40\‘& 1.\.108 305
No evidence could he fouhd on investidations comraring Lhe
number of oren sweal rores as meassured bw the Fslmar Sweal Index
hefore and after exercise. The entire grour a8s well as males and
females significantlw decressed the number of oren sweatl rores
after exercise., Thusy if the Falmar Sweast Index can he, ysed as 8
rhusioclogical measure of sbresss exercise effectively reduced
stress for bhoth sexes and to s slightle greater desree for
females.
Feelinsgs of rsuchological stress were measured he Lhe
State-Trait Anwiety Inventors. For tbhe entire #srouss atate
ERIC | TeT
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amaety (Tehle 3)s or the tension rerceived and expressed hw the

indivigdua. at 2 rarticular reint in times decreessed from & mean of

34,8 to 29.2y which wes sisnificant., Females decreased from 34.1

to 30.2 in the numbher of oren sweat rores Trom hefore and after

‘ewercise while males showed & larser decresse from 35.%5 to 28.4,
I

Althoush the decresses Tor bolh males and females from rre- to

raul—-exercise were significants différences hetween the soxes on:

state anxiety hefore or after eyercise were not.

Y
v

able 3
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State Anxietu

N ~ x oBd Se t e ah

T Gre  Fre - 34,8 7.9 1,2 ’ |
40 4,71 0,00
F‘OSL 2903 707 10? ' v

Femsles Fre - . 34,1 7.4 1.4
20 . : 2.19 Q.04

Fost 30.3 9.4 2.
Mzles Fra Kt 8.5 1.9

20 | 4.0 0,00
Fost 28.4 " X

i
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The =rour as o whole a5 well 85 hoth males and fTemales
cignificsentls reduced stale anxietwr or stress fell at thst

rarticular times a5 messured bw the STAI Form X-1. These Tindings

il

of reduced stale andietw sfler 2 sindle e&grcise seriod were
ponsistent'with findings by Morsan snd others 1015250

On the more stahle traitl anxietw op general "anxietu
rroneness” characteristic mf.the individual (Tahle 4)5 the entire

drour decreased slighbtly from & mean of 32,46 hefore exercise Lo &
I

mean of 31.3 after exercise (F0.00), Femasles did nol chense

ERIC -+ 9
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ﬁignificanxlw‘in treit anxiety Wwhile the reﬁucﬂibn for males from
32.0't6 30,4 was sisnificant. Fven thousgh staticticallw
significants Lhese changeg were verslgmall @nd wﬁmbablw do not
hold 2 grest desl of rsucholosical ﬁignifica;&@ considering &
50-roint rande of rosaible soores, There were no gjﬁnifjé&ni
dinePenceé hetween the ﬁemeg‘in Lthe rpre- and-wmgtwexmvnge'data
of tréit snxiety charact@rj%ticg.

Table 4
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Trait Anxiety

N H S Ge t s oh
‘T Gre Fre 324 5.7 - D9

490 ‘ - 2447 0.02
Fogt 31.3 &4 1.0 '

Femzles Fre 33,2 S 1.3
20 Polé Q.26
Fost 3241 7.8 1.7

Mzles Fre 32,0 5, X 1.1
20
PQ%L 3004 503 191

i
"
~

0.01

The fsct that both males and females sverased onlw one best
shove tars.ct heart rate durinsg eggrcige imrlies that the sub.ects
were working st the minimum zerobice threshold and that benefits
derived zs indicated in the results were o%tain@d from epsy Lo
moderste exercise. Masles digrlaved a lower averase h@&rﬂ prate
&uriné evercice at & faster sreed which was sisnificantlu
different from femsles.

Within the limitations and design of this studwy it wes

concluded that stress is effectivelw roduced throudgh & single

20-minute reriod of exercise at the minimum aerchic threshold.
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