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Chapter 1
TIHTRODUCTION

The extent to which cmotional factors affect performances has been
a subject of much concern by investigators., Very little of this concern,
however, hos been channeled into constructive, well controlled research.

The use of cardiovascular perameters such as hecart rate for deter-
nining levels of physical fitness i1s a widely recognized practice.
Several tests such as the Hoxrvard Stiep Test, the Tuttle Pulse-Ratio Test,
the Sjostrand-¥ahlund F¥C-170, and thé Astrand-Ryhming prediction test
for maximzl oxygen uptake are being extensively employed with the lay
putlic as instruments for the evaluation of physical fitness levels and
capacities, The need for these tools has arisen from the need by clinicians
for a means of determining the heart's working capacity or reserve power,
The cardiologist especially, has recogiized that the capacity for physical
exercise is undoubtedly a valid criterion of the condition of heart
efTiceincy, because the capacity for exercisec depends largely on the
ability of the heart to incrcese its output (18). In these and most sub-
ma¥inal working capacity tests the heart rate response to a work load deter-
nmines the subject's working capacity or fitness level (4, 18), While it is
true that one's ability to perform wexk is, as a rule, determined by the
functional capacity of his heart, evidencc has suggested that emotional
factors may increase the heart rote, thus producing an erroncously low

value for the subjeci's Titness level,



Recent studiecs have also ciaimcd that the anticipatory response or
emotional stress felt by thersubject prior to exerclsc may subsequently
reflect itself in the heart rate response of the subject to the workload.
(2, &, 18, 32).

The need and importaxnce of this study was to increase the body of
knowledge concerning the response of the heart rate due to emotional
factors, specificaliy during submaximal exercise. The actual testing was
administered in a laboratory setting in a manner similar to that which
many researchers utilize in the administration of various tests of cardio-
vascular fltness.,

A careful review of the research has indicated that the validity
of such tests which employ heart rate as an index of physical fitness is
subject to question. The role of temperature, humidity, emotion and other
Tactors in Titness testing has not yet been delermined., Faulkner and
others (12) have suzzested the need for such research in clarification of
the amount of variance in heart rate due to these variables,

The implications of this study for future physical fitneés testing
arc primarily twofold. If other variables such as emotion do play a
significant role durling submaximel exercise tests, then physical educators
need to be made awvare of thz fact and adjust their physical fitness eval-
vations accordingly. Sceondly, assuming that external factors are
important during physical fitness end work capocity tests, to what exient
and by what means can the interplay be evaluzted?

This study is intended to provide some direction Tor future inves-
tigators concerned with the effects of emotional factors on heart rate

during exercise. This study will hopefully determine whether or not a
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sirmificant role is Tloyed by ermotlon durin~ subraminal work. To vhat

extent and by vhal neans those effzets moy be neasured nust be left to

future investirotions
STATILLT OF TiR PROSLTH

The »urposce of this stuwdy ves to detsrmine the efTects of an

L

emotional st

- K e

inuwlation on subnaiinal eercise heart rate. iore specificeally,
the objectives of this study vere:

1. to deternine iT emotionzl stinuletion affects heart rate
durinz subne:iinal exercise

2., 1o determine if different emotionzl stinmuli affect heart rate

during sutnmatinal erercise, and if so, to deiermine the varying effects of

3. to determine if differcnt emotionel stinuli have msjor effecctis

on the heart rotes of subjectis erexcisins at low, moderaiz and relatively

o

hizh subnsiingd woriklogds.
LI:TTATIONS

1. TInstructions iere given in resards to the procedures io e

%)

sessions. ilevertheless, it e

impossible wo coatrol the food inlele, rest, cnotional lovel or ouicicde

2. A roliadle and valifd ncons of deterninin- vhen a2 subject hed

Alteration of the subject's heart rate after application of the emciional

stimulus rey conseguently, have been due, in porit, to the physical dzmonés

of the activity.



DELIHITATIONS

1. This investigation vwas delimited to thirty college freshmen
females aged 17 to 19, all of whom werc attending Kansas State University
durins the Sprinz senester, 1974,

2, The subjects for this study were not randomly selected, but
were all medically fit volunteers who were enrolled in the basic physical
education classes at Kansas State University.

3. Only students who had experienced one prior exposure to the
Astrand-Ryhming prediction test for maximal oxygen uptake were accepted
as subjects for this study. This was an attempt by the author to reduce
some of the anticipatory anxieties accdmpanying the testing procedures
and to control for the Tamiliarization effect. The degree to which this
was accomplished could not be estimated,

L, The subjects were somewhat familiarized with the testing
apparatus and procedures, althoush the entire extent of the investigation
could not, obviously be revealed. This attempt to allay anxieties could

not be reasonably measured for its success.
DEFINITIOIS OF T=RiS

Anticipatory Tesponse

The difference between the resting heart rate and the heart rate
immediately prior to the stert of an exercise bout. This difference is

due to erotional, not physical factors.

Cardiovasculaor Fitness

A functional response of the body which is representative of the

cardiovascular systen (31).



Emotional Stimulation

A stimulus characterized by a strons, generallzed feeling of

psychical nature which may be reflected in the appearance of physiological

symptonms,

Restine Heart Rate

The 60-second sitting heart beat count taken before exercise.



Chapter 2
REVIDY OF TiS LITZRAVURE

The review of the literature for this investigation was divided
into three pajor catevories: (1) Heart rate and exercise, (2) The antici-

patory response, (3) The effects of various stimuli on heart rate during

H2ART RATE AND EXSRCISE

Astrand (%) has stated that "the sinplest and most extensively
applied way of testing the circulatory functional capacity is to determine
the heart rate during or after exercise." IHe added that there was a greater
reliabilitﬁ in teking the pulse rate during ths exercise bout as conpared ¢
measuring it after.

Several tests have Leen devised within the past Tfifty years using
the variable hcart rate as an index of cardiovascular Titness., Among these,
the Harvard Step Test, the mautimim cxyzen uptake treadmill test, and the
Astrand-Ryhning prediction test for naximal oxygen uptake have become pop-
Wlar instrumentis among physical educators and physieians alike,

Karpovich (18) has determined that the freguency of the heoart rate
during a pericd of exercise, particularly if a steady state is established,
is in linear relationship with the load of work. Astrand (5), in several
studies with co-workers also observed this phenonenon to be true. iozar (20)
recorced the heart rate data from a bishly skilled symnast performing on

several pleces of apparatus and fownd that the heart rate response was

s
o



apparcntly related to the difficuliy of the routine. Furner (33) studied
the heart rates duc to postural chanses in youns wonon and found then to
inereese durins prolon-ed stonding,

The mechanisns by which heart rate is increased during ciercise are
many ond veried, Astrand (4) has listed anacrobic poier, technigque and
especially motivation as likely Factors vhich may ecither linit or extend
the worliinz capacity of the individuzl,

Asmussen and fielsen (3), in a study on cardiac output during
nuscular york, cescribed the circulatory chonzes that occur at the tran-
sition fron rest to wozk:

A stimulus closely correlated to the intensity of work and

possibly of peripheral nervous orijin influences the circulatory
centers in such a way that a relative increase in sympathetic

tone is produced. As a result, the heart freguency is increased
and the enpiying of the heart becomes more complete, The hereby

==z
procucad inereasz in blood flow, fronm the hesrt throush the
dilated vessels of worliing muscles, resturns to the heart,
assisted only by the venous punp. It sescms thal an empiying of
venous blood denois is not nscessary in order to obtain the
increcese in the cardiasc output.

Asnussen and ifielsen's description indicates that the affecting
stimulus nay be of psychical nature, such as that associated 1ith the

anticipatory response. Further discussion of this phenomenon follous,
THE AUTPTCIPATORY RESPCIS3

The amticipatory response nay be defined as the difference, which
is due to emotional, not physicel factors, beiwsen. the resting heart rate
and the hoart rate imredictcly prior to the start of an exercise bout.
Several resecarchers vho utilinzed heart rate as o criterion variable did not
tolic into consideration the effects brousht about by the anticipatory

1y Ll

esponse.  As o resuli, Kerpovich (18) currested thot instead of restinz



<o

"stort" pulce should be used when denoting pre-ciiercise
heart rate. This "sitart" oulse was o combination of restinz heart rate and
tory response, iithin recent yeors, consicderable research con-
cerning the anticipotory resronse has been conducted in the physiecal edu-~
issertation, Yarbroush (39
presented a literature review relative ito the anticipatory resporse. Yor
an excellent discussion of this tomic, the reoder is referred to this source.

In 1952, Harmon and Johnson (15) completed a study in which they
rmeasured the anticipotory responses of the 42 menber 1942 Boston University
football tean just prior to sach of its sames, An average increase of
11.2 beats ovsr the restinsg heart wns reporied, indicating that the tean
¥as neasurably "up" for each zane.

Bropha and Heath (7), in a study concerning the reletionship be-
tireen resting heart rate and physicel fitness, observed that resting heart
rates before a treadnill test uere narkedly affected by enotional Tactors.
This observation led them to the conclusion thai enotionzl {actors are
larzely responsible for the hish pulse rates recorded during routine

medical exaninations. iHascey and others (21) concurred with these Tindings

(o
<
*

and added that tihrouch palpation a nore reliable resting heart rate could

be found,

*e

eab (22) conducted a study on 14 medical students and found that

before important exams, the mean resting heert rates rose 11 beats per

(V]

ninute., Tn a study on chanpion ireizht lifiers, lovesimikova (19) observed

s
o
=
]
,,
o)
s
%]
ok
cl-
g
D
5
oF
Je
o
i
]
4]
ci
@]
k4
e
1
¥
8]
0
)
4}
ey
H

cai-st prior to & very quick

"t such as the "snateh" and lowest prior to o slower 1iTt such as the



0

Menson ond Tabolin (14) Towmd thot skiers exhibited a most pro-

nouncced anticipatory response innediztely mrior to the competition, Skubic

g

the seme effects in tiro sgirls who participated

in =olf, temnis, oxchery, bedminton and boulinz, Antiecivatory rates in

this study werc approxinately 17 beais over the resting rates.

doxr II nany volunteer applicants for tliz Alr Force were
reporicd 1o have hod hisher pulse rates at the besinrin-~ of o medical cxan-
ination thaon al the end sthen they had rcjained composure. This led
Karpovich (18) to the generalization that, "The subject nay avpear rsloted,

=

wvhile his pulse rete tclls a different story." He also added that because
enotions accelerate pulse rate, it is sometimes very difficult and even
inpossible to obtain a normal resting pulse rete. Bowley and others (2&),
ter investigating beart rates during certain activities, comnented that
s ]

the act of tzking the pulse itself nay increase the resting rate,

In a study vtilizing radio telemetry, Hanson (13) found that the

heart rates of Little League baseball nlayers were hichest while at bat.
W211lin and Scher (“5) telenetered the hearts of niddle-azzed jozrsers and

observed a sharp increase from one to three minutes vrior to the stert of
an exercise period.

Yartroush (39) in a study on 24 nale colleze freshmen, Tound no
relationship betireen the anticipatory heart rate response and the level of

anxicty or physical fitness,

ALz an apt conclusion to this section Tells (33) commented that any

novelty, such as attachin; ZCG leads, causes an inereased anticivatory rate,
An explanation of the effect of anticioation on the heart rate was

offernd by larnovich (13). o statesd that the heart is soverned by tiwo
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sets of nerves fron ihe autoronic nervous cystem. The synpathetic system
causes accelerntion ol the hooxt beat while the parasympathetic inhibits
the acceleratory cifect. Anticination disrupis the honestatic nature of

the tvwo systems, causin~ inhibition of tho cardio-inhibitory center,

The rate of the hcart beat varies dus to nmany factors. Any review
of these factors should take into consideration the part played by antici-

pation,

T ._.‘Fl" "‘S 0” ',’AP_LO"" S“"IIIDLI oy

The effects of the anticivatory resnense on heart raote have been

-

clesxly docuncnizd, thethsr these emotioncl and other factors cause an
increase in heart rate after erercise hes bermn still is not well knowm
Hore and nore valuable resesrch has bheen conducted in this area, hovwever,
and it eppears thot the solution to this problem is not far off,

Vozel and ennon (3), in a study with dogs at hich altitude found
that the heart ratc response to erxercise as elevated above the noxmal
level. Stenters and others (29) concurred with these Tindinss in an inves-
tization of thc effects of altitude on heart rete during etercise, Ile con-

cluded that the cicessively hizh heart rates could bhe ztiributed to 2 lowe

oxysen conconiration in the inspired air resultinzg in an increased coxdiac

output.
Sozervall (23) made several personal obscrvotions roserdin- cardio-
vaseular oorcncters while elinbin< in the nei-hborhwod of 27,000 to
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23,000 feet. Amon: these, the heart rate durinz the actual motion upwards
was found to be beating 180 to 180 times per minute, resular in rhyihn and
of cood volunme,

"i1lians and others (37) conducted an investization of the effects

~

of exirecne heat on heart rete durin-g submatinal exercise. He noted that
"the nost siriking alteraiion in the circwlatory parameters durinz work in
heat is that of heart rate." lle also reported that the major chan~e in

hemodymanics associated with an increase in hearl rate was a corresponding

fall in the strole volune.
Brouvha (6) studied the effects of exercise on heart rate and oxysen
consundtion for cix male subjects =t moderately hizh temperature and

hunidity., The exrercise consisied of pedalins a bicycle ersoreter for 30
ninutes at subnexinel work, followed by a & nminute period of maximun woxl:.
Althouzh 2 steady state of oxyrcon consumption was reached at the lover
load, the heart rate continusd to increase.

Horton and Cabrielson (1£), in a study involvins swinmers observed
that expeosure to cold zquatic cornditions caused an increase in the pulse
rate, hovever, this incresse wos not sismificant,

In 1932, Scott and Tuttle (27) investizated the periodic Fluctuatlon
in physicel cfficiency durins the menstrual cycle. Ilenstruation was de-

ternined to cause no sirnificant olterations in the heart rate.

of the nuscles of these linbs czuscd an accoleration of the heart rate.
Teylor and others (32), in a study of subjects walking on a tread-

nill oboorved that excitenent coused an increase in the work pulse rate



Taylor noticod thot one subjeet, as he was cetting off thz {treadnill,
stumbled, ‘Vhen he resumed uvalizing, his pulse hnd increased 40 beats per
minute., The followins day the subject's work pulse rete was still above
nornzal. The theory was sugsested that ihe subjeet's new fecr of stunbling
reflected itself in his increased worl: mulse rate,

Howell and liaszrell (17) iavestizated the influence of cnmotionsl
teasion on specd of roaction tine and nmovement., One of the stressors used
to create emotional tension was the adninistration of an electric shock.
This shock caused a dranatic increase in the cubject's heart rate.

Fomenblat (25) studied the slecirocerdiorsrans of basketball players
during training sessions and observed that emotional Tactors played o
sirmificant role in the elevation of heart ratss to 180 beats per ninute
or higher.

Ramsey ard others (23), in a sinilior investisation with besketball
seconds provided opporiunity for physiological xrecovery in terms of sicni-
Ticant reductions in heart rate., This cecreass ilas not observed, houwever,
vhen the ployer was shooting a foul shot. Apparently the erotional in-
volvenent of tezking the free throwr, coupled with the physical stress from
previous zctiicn, were such thai the heoxrt rate shoved no sisificant re-
duction durins this period.

In a study using radio telemetry, Stockholn and Forris (30)
nonitored the heart rate of a collere fresihzien bascball pitcher,
Interesting to note was the Tact that the pitcher's heort rate exceeded
180 beats por minute several tines throuzhout the same due to the combined

effects of the physical oand emotional stress.



Antel and Cummin- (2) investicated the effccts of externally
adninistered enotional stimuli on heort rate durinzy subnasiimal eercise.
ine adolescent males, aced 13 to 15 years, orercised subnastimally on on
clectronic bicyecle ersoncter vhile their heart rates wvere recorded on an
electrocariiosraph, lhen a steady state wos attained in the resion of
110 to 130 beals per minute a stinmulus was used to create a hi~hly enotional
state within the subjecti. One stinvlus vas to administer an electrical
shock. Another was the threat of z blood sample as represented by a hypo-
dernic needle on & syringe which wvas brousht out during the test. The
resulis of the study indicated that emotional factors siznificantly altered
the heart rates of subjecis exercising submenimally. Also indicated was
the observation that heart rates of 170 beats per minute nay be further
increased by cnotion.

As.illustratcd in the review of literature, with the exeception of
the studies by Antel and Cumming (2) and Taylor and othexrs (32), very
little research has been conducied vhich has considered the effects of
enotional Tzctors on heart rates at working levels. [Horeover, thers have
been no studies reported in this area on wonmen. This study was, thersfore,

designed to investizate this topic while utilizing women as subjects.



Chapier 3

iZUTHODS AND PROCIDURCS

AUTTIORTZATTOL 70 SOLECT

T AT
‘i O.LIL. s

In order to conduct this investi-ction it wos Ffirst nccessary to

(’J

submit a written proposal to the Commiitec on Policy and Procedurecs Ior
Research with iimans at Hansas State University, This commitiee reoviewved

and subsequently approved this study,

SCLOCTION 07 SUZJLCYS

Thirty freshman celleze fenales, zged 17 to 19, served zs subjects
in this study. BSubjects were selected throush the solicitation of volun-

teers fron severzl of the basic physiecz2l =2ducation classes at Kensas State
University.,

Durin; these physical education classes, a descripiion of the study

V]

vas presented vo ihe students, and the eguizment to be used in the study
vas explained., It was particularly enrvhasized to the students that only
those with one previous erpsrience with ths Astrand bicycle test would be
eligible to participate as subjects. Followins this, each student wras

form which briefly outlined the purpose, pro-

i
3
5
i
F
o
3
2
0
S
5
@
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%
B

cedures, time and risk involved in the stuay.l The student then, if she
wished to participate in the study, £illed out the information blank

located ot tho boltom of the form.

15ea Apnpendiz A,
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Upon receipt of the informed consent Torms, the investizator
contacted each of the subjeoects to arran-e for testing dates and times., At
this tine the subjects uere Informed that they were notv to eat or parti-
cipate in exercise for 1 to 2 hours prior to the testins session., They
were also informed thot it would be necessary for then to wear some lype
of clothin~ which allowed Tor placement of three elesctrodes to the sub-
scapular recion of the back. A bathinz suit top or haliter top were
suzgestions,

Bach student provided proof of positive health or a statement of

their physical limitations signed by a physician., Since all of the subjects

ere in positive health at this tire it was deencd that physical exami-

nations woulé not be necessary.

The test was administered in the llotor Learninz Laboratory located
on the canpus of Kansas State Universiiy, Aside from the experimental
apparatus, contents of the roon included several tables and chairs and two
or threec storace cabinets., Windows were locatzsd at the far end of the room,
hotviever, only sky and trces could be observed by peerinz throush then.

Since the laboratory was air conditioned, the temperature remained rela-

tively constont ((8-72 derrees Fohwenheit)., A physiorreph wiit was

Tl

center of the room) the physiozraph, a lonzxk bicyele er;oneter was placed,

L

The ergometer Taced avny from the physiorraph so that visual cues in the

subject would not be trizgered by its presence., Approxinately 45 derrees



16

to the rirht and in front of the bieycle crroneter was placed o small

8 inch by 20 inch wmarked cabinet. The cabinet was nmounted on a table
for easy accessiblility and wos elosed but not locked, The cabirnet wes,
at all tipes, in full view of the subject.

Bach subject was met by the investi zior outside the door of the
liotor Learnin~ Laboratory. Upon entering the room the subject walked
imnediately to the bicycle ergometer and assumed a sitting position on it.
The seat hsight was then adjusted so that the les was almost at full

xtension when the pedal rccorded the lowest point of its revolution. The
subject then pedaled two or three revolutions at no resistance in order to
determine whether the seat heicht was in a confortable position.

The subjeoet was told that she would recelve ti0 sets of in-
structions, The first was to be ziven imnediately, and the second,-once

the subject had been connected, by neans of three electrodes to the physio-

d-

graph, The subject was informed thet she was ~oinz to ride the bieycle
erzoneter for six ninutes during which time hor heart rate would be recorded
on the physios=zph, She was told that she would have three electrodes
ettached to her lowver back and that she should not make unnecessary
movenents since these produced interference on the physiosrarh.

At this iine the necessary connections and preparations wers nade
including attachnent of the electrodcs to the subscapular and suprailiac
resions of the subject’s louer back.

The subject was then insirveted to pedal at 20 Ziloneters per hour

“4

(epproxinately 50 revolutions per minute) for a period of & minutes. The
investiszior conpleied the second set of instructions by statin~ o the

subjecct that she should not step pedalinz wntil she had been told %o do so.

]
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At this tine the subjeet uas asled if che undersiood 211 of the instructions
and if she had any gquestion

Prior 1o the becinning of the etercise bout, a resting heart rate
ras recorded Tor one ninute., The subjcet then began pedaling et a constant

rate of approximaicly 50 revoluiions per ninute. IResistance vas pro-

=

portioncd by the investigntor so that after a neriod of approxinately four

ninutes of continuous exercise, the subject's hoort rate had reesched ons

of threc levels (125 beats per minute, 140 beals per minute, 155 beats per

minute), A read out of heart rate was easily obtained throuch utilization'
of a cardiotachoneter, Once the desired heart rate level was achieved,

presentation ol the emotional stinulus occurred,

The subjecis were randonly divided so that each subject would

receive one of the iwo siinuli d in the study, Stimulus one involved
use of the eabinet which was located diaronally in front of zné to the
rizht of the subject. The investizator zopproached the cabincsti, opened the

door of it and took out a hypodermic necdle on & syringe, a smell pad of
cotton and a plastic bottle of isopropyl (rubbinz aleohol), Also located
within the cgbinet, but which was not removed, ias 2 tesl tube containing
a substance vhich appsared to be blood but was really red inlk, The red ink
was used to increase the anthenticity of the situation, The cotton pad

wes swebbed with the zlcohol and both it and thz hypodernic necdle were
brouzht to the subject's side, The subject was then inforned that if her

heart rate reachsd a certvain level, the syrinse iould be used to obiain a

sanple of blood, The needle was held in Full view of the subject for 15
seconds. Durin: this tine the subjecl's arm, in the re~ion of the brachial

artery, was clcaned with the snall cotton pad. Upon completion of the 15

second time period the investisator told the subjeet that her heart rate



had not rcoched the desired level and that a bleood sanple would not he
necessary. The hypoderpic necdle and cotton pad uwere returned to ths
cabinet and the door of the cabinet was closed, Shortly therealter, the

n the bicycle ercomcter iras removed and the subject "cooled

H
]
4]
s
(6]
=
b )
2
o
g
Q

dowm" by pedaling slowly for 1 minute in order to pronote venous blood
return to the heext.

The preseantation of stimulus itwo involved mainly a verbal attenpt
at creating a stressiul situation, When ths desired level of heart rate
-was reached the invesil-ator eiclaimed, "Somethins is wrong here, your
heart rate shouldn't be that hizh." Auditory cues ere then stinulated as

several suiiches and buttons on the physiozxraph were pushed as if to

%]

ugzgest that the error may have been mechanieal., Followlng this, the
subject was asked if she felt alricht or if she felt dizzy or nauscous.
The investizator turned back to the physiozraph and steted "Iverything's
alright now, the cardiotachomster was not recordinz properly; I have your
right heart rate now.," Approxinately one minute following this statement,
the resistance on the bicycle ercometer was removed and the subject
"cooled doim" for znother ninute before she was allowved to descend from
the erzoncter.

Durinz the subseguent unhoolring of clectrodes the subject wes

is s

&

informed of the iruec nature of tha study. She was asked not to diccuss
the events of the study with anyone so that succescive responses by subjects

would be spontaneous



TISTRUMGHTATION

Heart rates before and during the & minute bicycle er-oneter ride
were recorded on the physio-raph. This device has made it possible to
transait electrocardiozram sismazls from electiroles taped to the subject's
back. One eleccirode site wes approxinatcly 2 inches below the inferior
ridsze of the scapula and 3 to &4 inches to the left of the vertebral column.,
The second site was 3 to 4 inches to the ri-ht of the vertebral column and
- in the same position relative to the inferior scapula as the first elec-
trode site., The third site was slighily superior to the iliac crest of

the hip and about 5 to 7 inches to the left of the vertebral column,

Before attachins the clectrodes, the skin was cleaned with alcohol and was
as dry as possible, Electrocde pastic was used to improve contact and crezte
greater conductivity., A 2L inch clastic band was used to hold the elec-
trodes in place throughout the ride. Lead wires were then attached and
taped down at verious points to reduce any possible interference,

The clectrodes picked up the electrical sirmal of the heart and
converted it to a normal electrocardiosran which 1ras printed on paper with
a2 paper recorder in the form of R waves., Thus, it was possible to count
tﬁe R waves to determine the subject's heart rate response to the various
odhysical and ermotional stinmuli, A cardiotachometer was used in the vhysio-
graph so that the exporimenter could deternmine when the heart rate level

required for presentation of the stimmlus was reached,
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IIVISeIZATION PROCEDURLS

“his invesii -ation uas conducted beiween April 3 and April 24, 1974
at times which rrexe zrrans=d wlth the subject. Sach subject was contncted
by the investi-ztor appronimately 1 week prior to the subjeci's actual
participation in the study. At this tine the clothing to be worn and the
necessary preparatvions to be made were discuesed,

The subjects were randonly divided into % sroups with each cell
conﬁaining 5 subjects. The experinental format for this study included a
treatnent by levels desisn., Three levels of heart rate were used, all of
which required subnatimal effort to elicit. The threc levels were 125
beztis per ninute, 140 beasts per ninute, and 155 beats per minute,

As each subject entered the testinz arca, she was asked to tszke a
seat on the biecyele ersometer, The experimentsr aitenpted to make
subject Tcel at ease as nuch as possible by commenting about the weather
and school events. This was done to reduce the anticipatory response for
the actual bicycle ergoneter ride. The subjsct and ths experinenter were
the only persons present during the testing session and only one svbhjeet
vas tesied at =z tine.

Once the nscessary insiructions ant placement of elcctrodes were
conpleted, the subject®s resting heart rote was rccorded for approxinately
1 minuce. The subject then began nedalins ot about 20 Lilometers pex hour

ninute), The resistance was adjusted by the inves-

P
b

(50 revolutions me

]

ti~ator so that the subjeci's heoort rate would reach the desired level

(o)

- )

after aboub 4 minutes of enercise, Tor nost of the subjeets the workload

TrT—

on the bleycle ergonetsr ran—ed from 300 to J00 KFi. Once the desired

o

level of henrt rote was obitnined, introduction of either stimulus one or
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stinmulus tivo occurred, Approximately 1 minute later the resistance was
removed ond the subject cooled doim for another ninute before descending
fron the epparatus.

Heart rates in the subject were recorded at rest, immolintcly vrior
to prescntation of the stimulus, the five scconds immediately alfter appli-
catlon ol the stimulus, fron 5 to 10 scconds after stimulus injection, and

fron 10 to 15 seconds after iﬂtroduction of the stimlus,
STATISTICAL ALALYSIS

A complctely rendomimed 23 factorial analysis of variznce design
was used to analyse the following variables:

1. resiinz heart rate

=

2, differences belween heart rate 5 to 10 seconds after

stinulus presentation end heart raiss inmediately prior
to stinulus presentation

3. differcnces betiesn hezrt rales 10 to 15
stimulus presentation and heart rad )
1o stimulus precentation

Ly, differences betueen hishest heart rotes after stimulus
Presentation and heart rates immeclately prior to
stinulus preseintation

cl

To determine wheother the nean differences betwecon the heart rates before

nitreduction of the stimulus were sicmificent, the standard

o

1=

and after
error for cach nean difference was muliiplicd by a constant and the
resultant value conpered to the nean difference to determine its sirmi-
ficance at the .05 level, The constant volue used was students t

(21.’! d_‘f') =2, O'..l.l."o



Chapter &4

ATVALYSTIS OF TIE DATA

1is inves®isatilon are presented in the Tfollowinsy section,
In addition to presontation of sintistical anclysis, dzto are pressnted

rraphically and are discussed in order o &lloii conclusions to be droim,

PRESUEZATION OF THE DATA

Each subject's resiing heart rates was recorded on the physiosxraph

pricr to performance of the exercise bout., To deternine statistically

e

vhether, srong the cells, there was a significant difference in nean
restins rotes, =2n anslysis of variance was applied <o the data. Table 4,1

L

contains the resulis of this computation.

Analysis of Veari
foxr Resti Le

]
2
ta
i
hyy

Sovrece of Variance af S

Treatnent 1 235.20 225.20 1.13
Level 2 9,40 L, 80 0.02

Treaiment by Level 2 128,00 62.10 0.30

L

TroT 24 5011.2 203,80

=)

#St-nificont ot the .05 leve

o
o2
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Desults of the mnalysis of varionece lor resting heert rates oo pre-
sented in Table 4.1 indicate that the I ratios for treatment, level, and

treztnent by level were not sismificont at the .05 level, For the benefit

£y
{2
?‘J
1
o
H
w0
ck
(0]
8
6
e

of the reoder, the neans for resting 1lustraved graphically

in Firvxre 4.1,

A study of Fisuxe 4.1 reofTirms the lack of sirmificance of the
differences betirecen restinr heart rotes with respect to the treatnent

stinulus was oresented, and

5—"
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o
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applied, the leve
the treatment by level intersction. The fact that the linos diverze only

10 2 small ortont su—rests that the differences ere not simniflicent. Forx

cores Tor restins heart rates are
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Table 4,2

Ty T2 Level Totals

11 91,20 84,00 87.60
Lo 34,10 8¢ 10 84,50

Ufelu £9.%0 ol 00 8¢.580

Table 5.2 indicotes that, 235 einceted, there were no si~nificont

diffcrences botween the resting heart rotes of the vorlous oups.



M

sasuodsay ajey lieveH Hullsay ueay
Ty o4nbi4
13ATT

bq T

+

H NV

-
a

vy 1uv



Ea)
.

Differcnces
and Heort ﬂaL:

a |t
qa
o
=

peort Rates 0 o & Secoands MAfter S
S ~

—
“teuiatoly Prior to Ziimulus I're

LY

Due to lack of variability in heort rate responses at this level,
no analysis of variance was performed. The data relating to this portion

of the study 1will, consequently, not be presanted,

Differences Zaetween Heart Rates 5 1o 10 Scconds After S
L
U .

Snulus esentation
and lHeaxrt fates Innedichely Prior to 3tinulus resenta n

t
io

The results of the analysis of variance for the differences betueen

heart rates 5 to 10 seconds after stimulus presentation and heart rates

immediately prior to stinulus presentation are displayed in Table 4.3.
Table 4,3

L e
Heart Rates 5 to 10 Second inulus

s
Presentation and Heart Rates _nmeé ately
Prior to Stinuvlus Presentation

Analysis of Variznce Tor Dif?er S1CesS 3etHeen
] A 4
%.l

Source of Variance af 83 IS i
Treatnent 1 76,80 75 .60 2.00
Level 2 355.20 177.60 b, 432
Treatnent by Level 2 297.70 148,80 3,85%
Error 2l 921.40 38,40

s 2 s A .
“Significant at the ,05 lsvel,

Table 4.3 indicates that the differences betieen heart rate responses

anong the three levels of applicalion are sisnificant. A Duncan's nultiple
L

ranse test was administered to determine vhere these differcnces e:fist,

The resulis zre shoim in Table 4.,



[
Table L,b
Thmean's Iuliiple Ranse Test for the Dilfercnce
Betueen Levels of Foart Sates (5 to 10
Seconde Afisr Diimulus Frosentation)
Levcls of Zeart Rate
Ly L3 Lo
.05 level of o o
05 1o 10,80 .00 2,10
sirnificance
An observation of Table UL reveals a significant diffcrence
oceurred between the mean differences totals for levels one ond two. Thus,

the enotional stipulus hod o

1 o tregier effect of eleveting heart rate when

at level two. Thers wss no simnificant diff-

5 53
and thres,

or betwesn lev

interaction, llorthy of notice then, is the interpretation thot subjects
with heert rmtcs ot onc particulsr level, using one type of ireatnent,
showed sirnificantly -rester incresases in hsart rates over subjecis erer-

U another heart rate lovel, using the sazne or a different tyne of
treatment, A study of Tisure 6,2 illusirates vhere these differences lie,

Obsexrvation of Fi-ure 4,2 weveals that irecatment one, injeecied at
lowest level of heart rate, vas more effective in eleveoting heart rate
treatnont tvo., “his inference is suprorted by the large veriability

level one,

iah] g
T

(a1 iNC nean scores
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differcnces batieen heort rate at 5 to 10 sceconds after stinulus preson-

tation on’ heoxt rates immedialzly orior to stinwlus presentation ore

1

iteon Seoros Teblas
Heoxt Retes 5 i
Siirmdus Pregentat

Dates Inmaodss 5‘7
Stinulus

T1 T2 Level Totals

L, 2,10 2.1 2,40

Iy 4,20 P 6,002

Wiva ey o ’
“otae 8.,00° b.80% 6,10

- ; srand
Simificantly different fron 0 &t tha .05 level, llesn

Table %&,5 shows larce differences hetireen the mean scorss for

treatnents one and two, injected at level one. This accounts Yor the

)

significance of the treatment by level interactiion observed in the data.
Severzl of the mcan differences in heart rates presented in Yable
L.5 represent simnificant increnses due to the introduction of an enotional
stimulus. 2oth treatnents one aad o elicited sirnificant increasss
the prior state. In the case of {rcatnent onz, apprlication of this stimulus
at level one wes responsible for the overall si—mificance of the nean

increasc sines at no other level did o si—mificant difTercrce from the
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prior state erxist., Thug, ot the lorest lovel of heart rate, the injection
of treatment one produced a simificant elevntion in heart rate,

In reference to treatnent two, a sonewhot different vhenonenon iras
obscrved, Onee arain, the overall effect of the treatnent caused a girnif-
icent inerecass in heart rate fron the »rior conditicn. In this case,
however, the increase must be attributed ito the chonge in heoxt rote as a
result of the stimulugs being presenied at leovel three. In other words, at

the highest levzl of hesart rate, injection of irealment two produced a

jpo]

rearly as ;reat as the increszse observed for treatment onz at level one, .

however, it uwas sisnificant at the .05 leve

Differencoes - 2on Yaprt Fotes 10 to 15 S=conds After Stinulus Freseatoaiion
ang llenrt Dot ciigvely Zrior to Slinuvlus “reseniond

ri'

The analysis of veriance statlsiical technique was enploysed
deternine the ¢ifferences between heari rate resoonces 10 to 15 seconds
ter stimulus presentation and heart rates immediately prior to stimulus

presentation, The results of this znalysis are shown in Table 4.5,



“able b,%

Analysis of Voriance Teble for Differences

(2}
Bevucen Heart Dates 10 to 15 Seconds

G

Souree of Variance ol o] s I

Treatrment 1 120,00 i20.00

b
Lo}
9]

o

\ad
-
\n L
oo
w

o

Level 2 240,00 120,00
Treatment by Leve 2 355.20 177.£0

Error 24 1206 ,40 50,40

treztnernt by levels interaciion Ffor the data., Fipure 4,3 praphically
illustrotes where this sisnificent dlffsreonce exists,
The fact thot the lines in Firure 4,3 diverze rreatly at the low

level of hesrt rate suszests that a sinificani difference exisis at that
point., For the information of the reader, ithe nean scores for the dill-
erences beiween henrt rates 10 to 15 ceconds after stinulus presentation
and heart rotes immediately prior to stinulus presentation are shom in

1 -
L -

Table .7,
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ra

cs Table Tor DifTorencas Zetucen leart

llean Scoros Ta ; 3
Dates 10 Lo 15 Scceonds Alter Jtinulus Fresccon-
totion ond Feart ilntes Innediately Prior
o Stinulus Frascontation

Ly 12,807 L.80 | 10,807
L, 7.20% 2.0 4. 80

Ly 2.0 7.20% L,&0

Troatnent 2, a
otnle 8.c0* 4,50 6.80
5 Grand
Bimmificantly different fron 0 a2t the ,05 level, Len:

¢k
oy
9]
=]
o
iy
%]

is clearly reflected in the larze difTercnces in cores ag pre-
sented in Table 4,7, That is, treatment one vas mors effective in pro-
ducing an elevation in heort rate uhen used at the lovrest level of heaxt
rate than was treatment two. This effect yas not observed at other levels
of heart rate,

Table 4,7 also illustrates thai both treatments one znd two ere

elevations in heart ratos from the prior

Trectnent two, on the other hand, mnas offective in producin- si-nificont

elevations in heaxrt rate only ot hich heart rcie levels,



LI
)

Once =2in the -rectest inerecses in honrl rates vere caused by

the aprlication of treatnent one 2t low lovels of heoart rote,

e

Stinvlyg Progantation ond

used to statistically detornine the
btained after stinulus pres-

[re]

stinulus presentatvion. The

Analysis of Varianes Trble
Detween Eignasi - .
Stinulus Pressatation and demri

Hates IF wediatsly Prior
Stinulus Fresentation

Source of Vorianecs at 55 s »

[
co
ca

Treatnent 1 76,80 75,8

)
N

\n
@

Level . 2 29?./‘0 1!,!) 30

o~
-
L)
\n
]

Treatnent by Level 2 355520 177.¢0

#Sismivicant at the .05 level,
A simificant levels differsnce has obscrved for the data mrescnted
1 Teble 4.3, A Duneen's multinle ranre iest uas enployed to determine

vhere these diferences exist., The resulis arc 2isplayed in Table /1.9,



!

Teble 4,9

Duncan's Iultiple Fonwe T
Between Levals of Vear
Rates ATier Stinulu

est for the Di
Mates (iichest |
us Presentation)

ok -

Levels of Heart Rate

1 Ly Lg

05 1 el of 13.22 7,20 £..00

A study of Table 4.9 reaffirms that at lower levels of heart rate
a greater increase resulted from the application of the stimulus., This
is 11lustrated in the simificance of the differences batween the mean
difference totals for level onz as conpared with levels two and three.

Also significant at the .05 level was a treaitment by levels inter-
action. The construction of Figure 4.4 was done in order to determine
vhere these differences existed.

A study of Fizure 4. reveals an obvious difference between
treatments at level one. Treatment one was observzd to elicit z much
greater effect on hzart rate at this level than treatment two. In other
words, the injection of treatment one at a low level of workinz heart rate
procduced a sreater elevation than fhe injection of treatment two at the
sane level., TFor ths informstion of ths reader, the mcan scores for the
differences betwecen the hichest hezrt rates after stimulus presentation and
heart rates immediately prior to stimulus presentation are displayed in

Table 4.,10.
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Table 4.10

Mean Scores Vakle for Uiiferences Between
Hirhest Meart Rates &fter Stimulus
Presentution and Heart Rates Im-
nedlately Trior to Stimulus
Pregentation

T4 ' To Level Totals
Ly 19,207 7.20% 13.20%
L, 720" 4,80 6.00%
L Iy, 20 9,60% 7.20%
Treatnent a : a
{irand
®Sirnificantly different Trom 0 at the .05 level, Mean

The largze differences in nean scoxes as presented in Tablé i,10
indicates that ithere is a2 simmifican: diffe:ence beiveen treatiments when
enployed at low levels of heart rate. Ho differences in treatmenis were
observed for other lsvels of heart rate.

Several of the nean scores presented in Table 4;10 represented
signiTicant inercoses in heart responses from the prior condition,
Cenerally, both troatments produced simificant elevations in hear’ rates,
Treairment one caused increases at low and intermediate levels of heart ra
but not at hich levels., Treatment two, on the other hand, produced signif-
icant altecrations at loir and hizh levels of heart rate but not in the

internediats ranre.



DISUUSEI0N

On the basis of results as previously presented, discussion and
some interpretation of data seemed pertinent. Comments relating to the
specific objectives of the investication are presented in the following

section.

Specific Chisciive Cne

The Tirst specific objeciive of this investigation was to determine
iT emotional stimulation effccts hezrt rate during submaximal exercise,

Results of ths data indicate that at the .05 level, the injection
of either treaiment one or two resulted in an inecrease in heart rate which
was significantly different from the heart raie level immediately prior tc
stinulus presentation. That is, both types of treatments elicited simaif-
icant inereases in heart rate during submotimal exercise.

The reason for this incresase mey have bzen due to the mechanisn
deseribed by Xavnmovich {12). DReception of the emotional stinmulation ro-
duced a disruption of the noxrmal homeostalic belance of the autonémic
nervous systen. Zither or both of tro effsctis nay hove resulisd. The

ympathetic or cardio-accelerator sysiem may have incressed its tone ox

the parssympethetic or cardio-inhibitery center may have been inhibited.

2 accord witn the Findin-s of Autel =1 Curmines
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(2) who showed that the nrescnce of cmoilonal stiruli significanily alterz?d

the heart rates of subjects erereising subrasinelly,
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ic objeetive of this study wes to cdetecrmlns if
AiTferent cfmotioncl gtimll o7t hecxt role duvin : submosiine]l exercise,
and if so, Lo d-teymineg the voryln: effcels of the &
w date indicatoe thnt Doth Troes of tresinonis woro offective in

) s s [ Lo it s e ) PR T o L . A
i Ticont elovotions in heoxrt rohe dvring the exercise sicic.

profevnd efroct of this stinmuwlus on heest rate sthon injected at levol one,

= - = - o - B S - - EA = . Mo LY. = A n!
In reference to treciment iwo, the copplication of this stimulus ot hish

Fad

levels of heart rote ras responsible for the overcll si-miTiconce,

Althou~h the édiffercnecs was not si-nificent at th2 .05 level, it
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hertt rote then trestnont Ltwo, Lhis ras lilely duo
tive intensiiy of the two treatnenis. “reatmant one appeored
rrepter severity in the fzet thot not only auditory but vigual cues were

r its presence., The siZht of a hiypodermic needle o021 a syringe

tas apperently nore Srichienins thon verbclizaotion by the investi-olor as

to the subkjcet's abnormelly hi~h heaxrt rate resnoisc.

LAVE L NTSC

The third speeliiic objective of this investisation ias to doterninz
if diTferent enotionnal stinuli have nejor effects on the heart rates of

L) > - - »
subjeets aroreising at low, nofersie ond relotively hish subnoinal siork-
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h pextiedly influeneed the overall
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simificance of the heart rate (ifforences.
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FTurvhermore, thore is sone ovidences, o the bazis of the dotl
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obtained, to suggect that hi-h woxliin. heart rates uere inceresscd by tha

Introductiion of emotional siimudl. These Tindings oxre in supnort of the
ohservation ol Antel and Cumming (2) o noted. that heort rates of 170
peats ard hlcher were Further stinulated by emovlional factors. A stuwdy

rom the prior condition.

the incresses nary be atiribu

i

al

treatnent, In this case, the application of treatnent two resulied in the

elevation of the heart roic rostonszc,

ted at

L,2, 1.3 and .l revenls that the port ployed by treainent one, injec
level one, in deterninin~ the overall si-nificonce of the intcraction was

of najor prorzortions. In other words, the di
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oI the two types of trezinonts werc guite simmificant when the troatnents
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tore used alt low levels of heart roic, Tz onent 0a vas observesd to

level ore. I% cpnenrs that the combined ellects of +:o theorics may ox-

- 34 L
by its natursz,

Plain thls phenonenon. Treatnent oxe uas obmerved to bo,

of zreoter scverily then treatnent tivo. Sceondly, ot loir levels of heart
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the presentotion of the stinulus, however, si-niTicant elevalions Tron the

prior condition beeczme apporont. In other wonls, the offectsc of the

stinulus in elevating hezxt rate srore sonevhat latent in iheir appearonce.

Purither obscxvatlon xrevecols that simpilicant differences in heort

rior state eristed for treainent ore injsclcd 2t level tio

ol
n

viro injected ot level one, This noy be erplained in the

fact that vhen the hi-hest heart roic responses were emnloyed, sirmificant

L Ko ] L3

differences becane appareni., Thase élfferences did not, in sone cases,
exist durinz the 15 sscond time interval alter presentation of the stimulus.
L éifferences in hesrt rates from the prior condition

‘o other si-nifican

1ere observan.,



Chapter 5

SUITIARY, CONCLUSICIS, AND RECOIITIITATIONS

SUIZARY

The murposc of this investisgtion was to dotermine the effecis of
an enotional siinuleiion on subnesiinmal erercise heart rate, Hore
specifically, the obJectives of this stuly were:

1. %o determine if enotional siirulation affects heart r be duxring

subnexinal exercis

different emotionel stinull aifect heart rote

e
'y

2, to determine

during svbnaszinal erereise, and if so, to deteirmine the verying eflfacts of

“\J
0 L L . -
the AifTercnt trentasnis

o W]

3, to detemiiae 1T different enotionzl stimuli have major e’Tects
on the heart rates of subjects aiercising ot lowu, moderate and relatively
high subnaxizmal workloads.

Thirty Treshnan collese Temales, aged 17 to 19 served as subjectis
in this stuly. The subjects were selected throush the solicitation of
roical eduveation classes ot Lonses Stabte Uni-

voluntecsrs frox the basic »

versity, Only studoats s

subjoets were in positive
adninistered at the besimnin: o the secadcnic session.
The subjzetc vere rendomly divided into the folloiri:n~ rrouss uith

each ‘roun containing Tive subjecis:

b2



b3

1. onz - heart rotz level one
2y ore -~ heoart rate level tuo
B onn = heort roio level thoo
L, tro - hesrt rote laval one
5. tio = heort rate level oo
G, two - heaxrt rate lovel Lhxeoe

(90

Dach subject verformed a single ride on the bieycle cxrometer o
o resistonee uhich producaed the desired heert rave level, Upon attaining
this desirable level, the sudject wos then adninigtered an enoticnal
gstimilation., “he levels of heort rate envloyed cnéd the iypes of treatnecals

afnintstered zrs shoim in Appeadin 2, Subjects were told the purposc of

the tzst uns wo observe the coffects of verying woridloads on heort rate,
Hoart rote was monitored on the physiorrash throuzhout testing
ond recordeld o en electrocoxrdio zrmn, Rosting hesrt rates vhich ineluded

the anticipetory wesrongsce uwers recoxded immediztely prior to the actunl

cxerclse bous, ioart rete resnonsces irmedigi=sly prior vo stinmulus presen-—

mreseniation vere coletlated, Differcnces botireen heart mates afien

stinmudus

3
H
¢]
0
[
"
~le
&y
-
Paaad
o]
[=H
"J

i prior to stinuvlus prescntation vere detexrmined

Tor each of the five second intervals, Differcrnces betiesn the

4]
=
O
L}
@
Q
P
w

hishest henxrt rate responses and
Trescntaiion mxe also conpuitcd.
Results wers casliyned by o comdletely randonisad 2003 FTactoripl

enalysis of voxiones. To deternine vhether tho nmeon differonces betiicen

feomth, the gusndsre exp 2.5 nmultiplied by o

constant oad the reswliont velue wes compexred Lo the nean difference to



Stotisticel anrlysis revenlad o si-mivTicant differonce in heoxrt

rrte responscs bebireon heart roles imediatelyr nrior to stimulus proeson-

Totion and heprt reotes ofter introduction of tie shtinmuwlus, “notionol
Tactors sholwldd, thorefore, be tnlten into considerstion in tests whare

perrorned on the dote indicated o sl-riTicont txeainent by level inter-
cetion at the .05 level, The si-nificence ras atiributed nainly 4o the

R e 1 - . .

effects of the introduction of stimidus onz ot hezrt rate level one ond

() 1.

. Aoyminsd o :
[P chaAmalch i

w0 presented at lovel throe, Thug, ot losr and hish heart rates
the introductiion of particulexr tymas of cnotional stinuli hove sinificant

.

efTects on incxasing the heart rate,

On the hasis of dato obiaired end within the liniintions of this

tudy the folloring conclusions ernerr rarranteds
1. VlYoxliing heart sntes axe simmificontly inexeased by the intro-
duection of emolionsl siinuli.

2. Tmolionnl Factors cause srerter ircrcases in workin~ hearti

rates vhen apnlied i loter levals of heart Tato,

L. TFurther simiflecnt inereases in hish voritins hesrt ratos are

. .. . »

catised by vorbolisplion to sudjzets as to thaix

)

biornally i -h heart rotes

durdng subnaiiinal orereisa,
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RI00IZITMA TONS

Tesuwlts ord discussion of this study indicate the nesd Jor furthex
invegtisesion in the folloiring arces:
1. It is reccommended thot z ncons be devalomed to cssess the

ertert to ilvich enotionnd Tzeters efTect hcart rates durins subnasiinal

clereis

0
rr
.,Ll

2, Tt is rececommended that Turther investisotion be condu
involving the spolicaiion of one type of stimulus at onc particuler level
of hear: rote,

3¢ It is recomnmended that further siudles be conducted invosti-

Eal

mating the elfects of emotional stimdi on the heaxrt rates of vorious ose
levels during ciorcisa,
trdies bz conducted investi-

- L, TI% is rocommended thot furthor s

sating the offoets of the introduciion of smotlonsl stimuli oa heart rate

)

Zereising near nmociinally,
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APFENDIL A
INFORMED CONSENT OF SUBJECTS

ly pname is Jack Rutherford and I am a graduate student in Physical
Education at Kansas State University. I am presently working on my
Master®s Thesis and require the assistance of several students in order
to complete my research. Your help would be greatly appreciated.

Purpose:
The purpose of my study is to determine the effects of varying

work loads on exercise heart rates of college freshman females,

Procedures:

Each subject will ride the blcycle ergometer for six minutes during
which time her heart rate will be monitored by means of an electrocar-
diogram., ‘

Time Involved:

Each subject who volunteers for this study will be required to
attend only one testing session which should last approximately 20-30
‘minutes. .

Risk Tnvolved:

Ko subject will suffer physical, psycholosgical or other injury as
a result of participating in this study. It is to be understoed by all
persons volunteering for this study that participation may be terminated
at any time if so desired by the subject.

Compensation: :

Ho compensation will be afforded the subject other than the satis-
faction of knowing that she has contributed to the body of knowledse in
Physical Education.

Fill out the information blank below if you would like to participate in
this stvdy., FLEASEZ PRINT!

NAME AGE

ADDRESS PHOLE




APPZITIX B

RANDOMIZATION OF TREATHMSNT AND Lavil ADMINISTRATION

Subject Treatment Level of Heart Rate
& 2 1
2 2 2
3 2 2
L 2 3
5 1 1

-6 i 2
7 2 3
8 2 3
9 2 3

10 2 3
11 2 2
iz 2 2
13 2 1
L 2 1
15 2 1
16 1 3
17 1 3
18 1 3
19 i 2 :
20 1 2
21 i 2
22 1 2
23 1 i
2L 1 1
25 1 i
26 i 1
27 Z 2
28 Z 1
29 i 3
30 1 3

\n
<



APFENDIX C

SUBJECT HEART RATES AT RZST, PRIOR TO STIHULUS FRESFNTATION,
0 TO 5 SECONDS (A1), 5 TO 10 S3cOuDS (Ap), 10 TO 15
SZCONDS (As), AND HIGHIST AFTER
STINULUS PRESENTATION

Subject Resting Prior Ay Ao Aj Highest
1 108 132 132 132 144 144
2 84 144 156 144 144 156
3 8l 144 1l 132 i32 144
L 72 156 168 168 168 168
5 8l 120 120 132 i32 132
é 72 144 156 156 155 156
7 & 155 156 156 156 156
8 a4 156 168 168 1€8 168
9 72 156 156 168 156 168

10 96 156 156 155 168 168
11 84 144 1 144 144 144
i2 72 144 144 144 144 144
13 72 120 120 120 120 120
14 72 132 144 144 132 144
15 72 132 132 132 132 132
1€ 8k 156 156 158 156 156
17 72 156 156 156 156 156
18 120 156 168 168 168 168
19 108 - 144 i 144 144 14
20 84 1hh 140 144 156 156
21 72 14l 144 144 44 144
22 95 L 144 144 156 155
23 108 120 132 132 L7103 144
24 96 120 132 144 144 144
25 84y 120 132 144 144 144
26 84 120 132 132 120 132
27 108 132 144 144y 144 144
28 94 120 132 132 132 i32
29 96 156 156 156 156 156
30 84 154 156 168 156 168
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ATPZHDIX D

LTVELS OF H=ART RATES ZHPLOYZD AND
TYPES OF TREATIGHIS ADHINISTEZRED

Levels of Heart Rate

Level One - 125 beats per minute
Level Two - 140 beats per minute

Level Three - 155 beats per minute

Types of Treztments

Stimulus One - A hypodermic needle on a syrinse was produced and
the subject was informed that if her heart rate
reached a certain level the needle would be used
to obtain a2 sample of bleed.

Stimulus Two - The investigator informed the subject that her
hezrt rate was abnormally hish for the given work-
load. The subject was then asked if she fzlt

either dizzy or nauseous,.
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Abstract
The nffects of Lnmotional Stinmulation on Subnaximal
Txercise Heart Rate, (August 1974)
William John Rutherford, B.P,T., The University of lianitoba;

Directed by: Dr. Charles B, Corbin

Purpose

The purposé of this investigation was to determine the effects of
an émotional stirulation on submaximal exercise heart rate, liore
specifically, the objectives of this study were:

1. to determine if emotional stinulation affects heart rate
during submaxinal exercise

2. to deternine if different emotional stimuli affect heart rate
during subneximal exercise, and if so, to determine the varying effects
of the different treatments

3. to determine if different emotional stinuli have major effectis

on the heart rates of subjects exercising at low, moderate and relatively

high submaxinal workloads
Procedure

Thirty freshnan college fenales, aged 17 to 19, served as subjects
in this study. The subJects were selectad throush the solicitetion of
voluntecers from the basic physical education classes at Kansas State
University, Only students with one previous experience with the Astrand-
Ryhming bicycle test were accepted as participants in this study. The
subjects were rondonly divided into the following swoups with each group

containing five cubjects:



1. 1ireatment one-heart rate level one

2, trcatment one-heart rate level tuo

3. trcatment one-heart rate level three

L, treatment two-heart rate level one

5. treatnent tuo-heart rate level tuo

6. treatment tvo-heart rate level threce

Bach subject performed a single ride on the bicycle ergometer at
a resistance which produced the desired heart rate level. Upon attaining
this desirable level, the subject was then adninistered an emotional
stimulation. leart rate was monitored throushout testing and recorded
on an elccirocardiogram. Resting heart rates which included the antici-
batory response were recorded immediately prior to the actual exercise
bout. Heart rate responses immediately prior to stimulus presentation,
from 0 to 5 seconds afier stimulus presentation, from 5 to 10 seconds
after stimulus presentation, and from 10 to 15 seconds after stimulus
presentation were calculated. The differences between heart rates after
stimulus presentation and prior to stimulus presentation were determined
for cach of the five second intervals. Differences between the subjects!

highest hzart rate responses and rates immediately prior to stimulus

prescntation were also computed,
Results

A completely randomized 2 x 3 factorial analysis of variance
design vias used to analyse the following varizbles:

1. restinz heart rate .

2, differences betueen heart rates 5 to 10 seconds after stimulus
presentation and heart rates imnediately prior to stinulus
preczentation

3. differences between heart rates 10 to 15 seconds after stimulus

presentation and heort rates immediately prior to stimulus

presentation

differences between highest heaxrt rates after stimulus preo-

scntation and heart rates imnediately prior to stimulus pre-

scntation

=



Statisticel analysis revealed a sifnificant difference in heart
rate responses beziueen heart rates irmediately prior ito stimuluvs pre-
sentation and heart rates after introduction of the stimulus. ZImotional
faetors should, therefore, be taken into consideration in tests where
heart rate is used as the criterion, Further znalysis showed no statis-
tical sisnificance between the iypes of treatments (emotional stinmuli)
used, although both treatmenis produced significant elevations in heart
rates from the tinme immediately prior to the presentation of the stimulus
throughout the 15 second interval following the introduction of the
stinulus, Results of the analysis of veriance performed on the data
indicated a2 sigmificant tresaiment by level interaction at the ,05 level,
The significance was attributed mainly to the effecis of the introduction
of stinulus one at heart rate level one. Thus, at low heart rates the

~

Presentation of an epotional stimulus has a significant effect on the

heart rate,
Conclusions

Based on the conditions of this study, it was concluded that
working heart rates are significantly increased by the introduction of
emotional stimuli, ZImotional factors produced preater increases in heart
rates when applied at lower levels of heart rote., Unique combinations

of treatments znd levels of heart rate have sigificant effects on sub-

naximal exercise heart rates,





