
ABSTRACT

Van Laarhoven, R. J. (1985). The effects of a music stimulus on
heart rate, blood pressure, v02, duration, and perceived
exertion of performance at submaximal. M.S. in Adult Fitness
and Cardiac Rehabilitation. 51 pp. (Dr. Philip Wilson)

This study examined the effects of music on heart rate

response, blood pressure response, oxygen uptake, duration, and

perceived exertion of SUbjects during three submaximal exercise

tests. A music stimulus (fast tellPO and slow tempo) was

implemented during two of the tests. The third test had no music

stimulant. Twenty-five SUbjects (11 f_ales, 14 males)

participated in this study and randomly selected which order the

music stimulus or no-stimulant occurred. The data were analyzed

by an !NOVA with repeated measures. Significant interaotions were

further analyzed by a Scheffe post hoc test.

There was no significant difference (p. ( .05) in blood

pressure response between fast tElllpo mUSiC, slow tempo music and

no-music. Significant difference was indicated for duration as

determined by heart rate response, oxygen uptake with relation to

duration and perceived exertion. Significance at the p. ( .05

level showed that while SUbjects listened to slow tElllpo music,

they SUbmaximally exercised longer and used less oxygen during the

test. When compared to duration, the subjects perceived the

exercise test easier while listening to fast or slow tElllpo music.

It was concluded that slow tempo music has a physiological

effect while exercising submaximally. An indiVidual can exercise

longer while using less oxygen.
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CRAFl'ER 1

INTRODUCTION

There has been a considerable amount of literature written

and suggestions made by qualified professionals about the benefits

of exercise. '!'he physiological benefits stated include increased

maXimal oxygen uptake, lowered resting and submuimal heart rate

and systolic blood pressure, reduced adipose tissue, increased

percentage of lean body maas, favorable alterations in

concentration of serta insulin, glucagon, triglycerides and a

increased ratio of serla high density to low density lipoproteins.

ElIotional benefits include increased self-esteem, decrease in

amd.ety and a decrease in depression (Ball, Meyer, & Hellerstein,

1984). Through prOllotions of these benefits, one would prestae

more people would be involved in SOIle type of exercise program.

Presently, however, IDOst of the adul t population in this country

(about 55~) choose to be sedentary during their leisure time.

Additionally, half of these who consider themselves active,

exercise only twice a week or less and tor the most part the

activity is walking, while participation in vigorous actiVities is

auch less common (Wilson, Fardy, & Froelicher, 1981).

Apparently a majority of the general population finds it

difficult to involve themselves in an exercise progr_. '1'1Pically,

loss ot IIOtivation is an important factor (Wilson, et al. 1981).

Investigations on how to motivate individuals are presently being

studied by other researchers. An attempt of this stUdy was to



make the mode of exercise more enjoyable via the stimulus of

music. This may aid in motivating more indivduals in attaining or

maintaining an exercise program.

Music has touched each person's life in one way or another.

We have been aware of the benefits of music over the centuries and

have acknowledged this by writing music to: soothe cb1ldren (i.e.,

lullibies), motivate patriotism, Wset the !loodw for raaantic

interludes, make the envirolllllent in COIUIercial· - settings relaxed

and enjoyable (i.e., elevator music and departaent store music

available from colDlllercial vendors such as Kuailk), and relieve the

tension of patients and friends in hospitals and physician's

wai ting rooms.

WOur bodies are literally h\Dan instr\Dents and the sounds
in our environment exert a tr_endous influence over our
physical, psychological and spiritual state of being. Scme
can make us ill, some can enhance our feeling of well-being
by bringing us into Wtune" (Balpren, 1981) •

Today, music is being used in a n\Dber of llOdalities. Scme

include, relaxing patients who are mentally handicapped (Peretti &

Swenson, 1974), as an educational tool in arithmetic and grammar

courses (Wolf & Weiner, 1972), to initiate rhythms and t_pos for

children in physical education courses, as background music in

!laDy exercsie progrllDs, as a therapeutic device by speech

therapists and for the rehabilitation of the disabled elderly

(Phillips, 1980). Since !lusic has been used for a variety of

aspects in our lives, this study will att_pt to eX&lline its

possible physiological benefits in exercise.
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Purpose of Study

The effects of music on h\Dan behavior has been investigated

by both COIDJIIercial and academic institutions; however, conclusions

have been somewhat inconsistent. The influence of music can be

studied with n\Derous physiological and psychological parameters.

This study examined some physiological parameters during a

subaaximal exercise test while listening to lIus1c with a t-po

faster then 120 beats per minute, slower than 60 beats per III1nute

or DO-lDusic.

stat-ent of the Probl_

The probl_ of the study was to ascertain the effect that

lIusic with a t-po faster than 120 b.p.lI. or slower than 60 b.p.lD.

would have on heart rate in relation to the duration of the test,

blood pressure, oxygen uptake (V02), and perceived exertion of a

subaaximal exercise test.

Null Hypothesis

Listening to music with either a tempo faster than 120 b.p.m.

(FAST-TEMPO) or slower than 60 b. p. m. (SLCIl-TEHPO) during a

sutaaximal exercies test will not significantly (P. c, 05) affect

the subjects': 1) duration of the test as determined by heart

•



rate, 2) blood pressure, 3) VOl, or 4) perceivec1 exertion

following the test.

A8slBptions of the study

The researcher made the following assmptiona;

1. The sUbjects sampled representative of typical

undergrac1uate students (i.e., non-athletes, moderately

u-ained).

2. Subjects during each test consistently performed to the best

of their ability.

3. Subjects c11d not vary their u-ain1ng reg1llen or life style in

any way 80 as to influence their heart rates, blooc1 pressures,

VOl, and the duration of exercising sutllax1Jlally during the

perioc1 of testing.

4. Subjects were honest when giving their perceived exertion

following the completion of the sublllaximal test.

5. Subjects had the abll tiy to listen to the music through the

headphones.

Del1m1tationa

The delimitations of this study were;

1. Subjects used for the sample were volunteers, not randomly

selected.
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2. So that the testing procedure was not biased, randomization

was used to determine the order in which the tests were

undertaken.

3. The day of the week and time was beld coD81stent througbout

the experiment for each subject.

4. Subjects were undergraduate students traa the University ot

Wisconsin -La crosse.

L1II1tatioos

The following are limitations tor this study;

1. The sUbject's IIDOtiOnal status betore and during each test was

not evaluated.

2. The subject's prior music education was undetermined.

3. The subject's sensitivity to rbytIDI was unknown.

4. The subject's t_lliarity of music literature chosen not

determined.

5. The subject's d1ssappoinbDent wben there was no Ilusic

implllDented during one of the test was not evaluated.

•



Def'in1tions of Terms

The defintion of terms necessary for this study are;

BLOOD PRESSURE (BP) - Pressure exerted by the blood upon the walls

of the vessels and arteries varyins with the muscular eff'ic1ency

of the heart.

BECDWI METABOLIC MEASUREMENT CART (MMC) - An autOlllated machine

comprised of an 0H-11 oxygen sensor and LB-2 oarbon dioxide selUSor

which have the capability to analyze air which has been expired to

a aix1ns ohamber. After the expired air has been analyzed and

caloulated, the metabolio data are graphically printed.

DECIBEL (dB) - A unit for expressins the relative intensity of

sounds on a scale from zero (least preoeptible sound) to 130

(average pain level).

ELECTROCARDIOGRAM (ECG) - A graphio reoord of' heart contraotions

as recorded upon an eleotrocardiograph.

HEART BATE (8B) - '!'be number of tilles the heart beats during a

period of one II1nute. For the purpose of this study, heart beats

were determined frOlll a six-second eleotrocardiography heart rate

strip.

METRlJfOME - The devioe used to set a tempo, representing the beat

of' musio. The tempo is recorded as beats per ainute (b. p.m.).

oXYGa UPTAICE (V02) - Amount of' oxygen taken in by the body,

•



transported and utilized in a period of time. It is expressed in

milliliters per lcilogrliDs of body weight per minute (ml....lcg...min ­

1).

RATED PERCEIVED EXERTION (RPE) - A rated scale (7 being very, very

light to 20 being very, very bard) to quantity a person's

subjective estimate of work in a pyschological context (Borg,

1970).

SPL METER (SOund Pressure Level) - The device which aeasures the

sound levels, usually described in decibels (dB). The range

begins at 0 and can reach levels above 150. A whisper is measured

around 60 dB, conversation at 70-80 dB, d8llage to the eardrum

begins around 100-110 dB, and pain begins around 117 dB (ie., rock

bands 110-115 dB, and jet engines 140 dB).

SJBMAXIHAL TEST - For the purpose of this study, the sut.aximal

exercise test would mean 2 minute workloads at 3 m.P. b. at a 2.5%

grade, 5.5 m.p.h. at 2.5% grade, 5.5 m.p.h. at 5.0% grade, and 6.0

m.p.b. at 5.0% grade until the subject bas reached 60% of

predicted maximal heart rate. Karvonen's Formula (% x (220-RHR) +

RBR) was used to calculate heart rate for the termination of test

(RBR= Resting Heart Rate). An eX8llple for termination of a test

for a subject with a RBR = 75 b.p.m. is: (60% x (220-75) + 75) =

162 b.p.lI. The subject exercised until his/her heart rate reacbed

162 beats per minute.
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CHAPTER 2

REVIEW OF RELATED LITERA'roRE

Introduction

There have been a number of studies conducted on the

psychological benefits of music. Research prior to this study

have considered some physiological par.eters (HR, BP, skin

temperature), but a majority of the findings have been considered

non-conclusive (Geringer 1& Nelson, 1979). Studies that have

considered the erfects of music on human behavior, psychologically

and physiologcially, have been reviewed in this chapter.

Effects of Sound on the Brain and Peripheral Functions

The autonomic nervous system (ANS) aids in the control of the

heart. The ANS has two separate divisions; the sympathetic and

the parasympathetic. Stimulation of the sympathetic fibers causes

the rate and force of contraction of the heart to increase, while

stimulation of parasympathetic fibers causes the opposite to

occur. When sound is tran.itted through the ear (Via cochlea to

the auditory cortex of the brain), it travels through the

bulboreticular formation (which has as one of its functions, the

combination and coordination of motor intol'llation from the motor
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cortex) • The ANS 18 part of the motor portion of the nervous

syst_, and regulates many of the body's internal functions.

Sound activates tbe bulboreticular formation and at the same t1llle

affects the ANS, which controls tbe beart. It bas been

hypotbesized tbat music can effect tbe beart beat (Ruiz, 1979).

Psychological Studies

Tbe effect of background music on blaan bebavior bas been

investigated frequently. Responses to background music appear to

vary according to age, bebavioral cbaracteristics sucb as TYPE A

or B, education of tbe subjects, musical characteristios of the

background music and difficul ty of tbe task.

Comparisons _ong ages and levels of education bave given

inconsistent experlDlental results. COllege stUdents, sixtb

graders, and individuals wbo were considered retarded perfol'lled

more accurately on tasks in the presence of background !lusic (Wolf

,. Weiner, 1972). In otber stUdies, college students and bigh

school students (SIIl1tb ,. Morris, 1976) performed no differently on

tasks witb !lUsic tban witbout, wb1le high scbool students

(parente, 1976) and eightb graders (Fogelson, 1973) perfol'lled more

efficiently in silenoe.

DeJong, van Mourick, and Schellekens (1973) reported on a

study, researched by Lacey (1963), and found coDs1derable psycho­

physiological evidence to support the notion tbat pleasant stimuli
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(those that the organ1S11l wants to take in fraa the enviroJllent)

produced cardiac decelerations, whereas unp!!!asant stilluli (those

that the organiSlll wants to reject) produce cardiac acceleration.

This study lead to their experiment of explorins the possibilities

of muaic as an aesthetic stimuli. The subjects were presented

with nine pieces of music. The time period of each piece was one

minute in lensth. The nine pieces were split into three separate

catagories of t_po (adagio, lIIOderato, and allegro). Durins the

presentations, recordinss were made of heart rate, respiration

rate, and skin conductance. The scores of these measures were

compared to the subject I s ratings of the music on a scale that had

its extremes of "very beautiful" to avery ugly". There were three

groups of 15 SUbjects each, both feaale and lIale. Fast music was

lIore otten rated "beautiful" than slow muaic, and slow lDU8ic was

more often rated "ugly" than fast music. "Ugly" music did not

elic1t a cardiac acceleration, instead it elic1ted a _aller

deceleration than the "beautiful" lIusic. The authors recommended

that if one wants to investigate the influence of muaic on

autonomic par_eters, it is of prille lIIportance to take the t_po

of the music into consideration.

Blanchard (1919) examined the influenoe of background music

254 students durins final period. Blanchard

experimented with oo-music, rook n' roll, and classical llU8ic. He

concluded that the resul ts of the study (students earned higher

grades who bad music as an aCOOllpan1ment) suggested that music

10
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acts as a general factor in oritical thinking of students.

Students who had listened to classical lIlUSic in the background,

obtained the highest -mean- grades.

Behavioral characteristics of Type A individuals (coronary

heart diseased prone - CaD) and Type B (non-CHD prone) (Jenkins,

RoselllDann, & Zyzansld, 1914) have also been investigated. Type A

persons exhibit an exaggerated sense of t1JIe urgency and are

eas11y aroused, facilitating envirolllental control, particularly

in stressful situations. Type B persons are defined by the

relative absence of these characteristics (Matthews, 1982). A

study done by strube, Turner, Patrick, & Perrillo (1983), on

response by Type A and Type B individuals to an aesthetic stimulus

on the effects of mood and pertoraance, found that a pleasant

11

stimuli have a soothing (generally slow and sott) ,

_eliorative eftect on negative mood states. It an aesthetic

stimulus reduced a negative mOOd, the resulting state could lead

to increased perceived control (Alloy, Abr_son, & Viscusi, 1981)

and improved performance (seli.an, nein, & Miller, 1915).

Strube et 81. I S conclusions indicated that the tocused attention

style utilized by Type As is not completely adaptive tor dealing

with extraneous stimuli. only Type Bs benefited tl'Olll the presence

of the music stimuli which enhanced perfol'lUllce.

Music has been used as a healing modality tor elderly persons

in nursing homes. Music, with it rhythms, was utilized by nurses

as the .organizer and energizer- to help repattern altered

•



behavior manifestations of the elderly (Pbillips, 1980; Hinds,

1980) • Interaction of geriatrics in nursing bOllles ranges from

active engagement to withdrawal and isolation. Since music is

considered tbe most social of the arts (Alvin, 1975), it fosters

relationships among tbe elderly. One significant aging process in

elderly persona is a decrease in the ability to move through

space. Movement through space is enhanced through the use of the

rhythms of music as evidenced by band clapping and -toot tapping ot

persona confined to wheelchairs and danoing movements of persona

using walkers. Nurses have used these bebaviors to belp maintain

flexibility of fingers and joints and to prevent contractures

brought about by muscle disuse. Dancing to music baa been used to

give gace, poise, and a sense of security in walking while at the

same time improves circulation and muscle tone (Phillips, 1980) •

Also, music through its reminising capabilities, can stimulate

memory because of past associations with it (DoIIokos, et al.

1978).

Music is now being used in prenatal care. Marana (1981)

reported tbat Brazelton (1981) found prenatal infants not only

orient tbeselves to sound; they prefer the sound of a b~an

voice, especially the high pitch of the f_ale voice. Brazelton

claimed tbat this is a discovery in the sense that science is

beginning to recognize what sensitive motbers have suspected all

along.

12
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Physiological Studies

COleman (1921), observing a sUbject, tound that it was

possible to alter pulse by concentrating on a metronOllic beat.

The sUbject sat erect and poised while the metronome was set at a

rate 15-30 beats taster or 10-15 beats slower than the subject's

pulse. The sUbject's pulse was taken every 15 seconds. COleman

tound that the pulse rate ot the subject had becoae the same as

the rate ot the metronome.

COutts (1965) investigated the after-effect ot lDU8ic on pulse

rates (which are affected by emotions) and work output ot short

duration (which is involved in SOlIe athletic contests). The

SUbjects who participated in this study were 15 male students.

Three experimental conditions were administered 1) -stars and

Stripes Forever, by SOusa, 2) -The Swan- trQl carnival ot the

Animals, by saint-saens, and 3) no-lDU8ic. The testing consisted

ot taking the resting pulse rate after the SUbject sat quietly for

5 min. and then introducing the experimental condition scheduled

for that day. The music was played on a prerecorded tape at a

constant volume each time. The pulse rate was then retested to

observe any changes that mq have occurred as a resul t ot the

experimental conditions. COutts concluded that music did not have

a significant after-eftect on pulse rate•

.. Gorden, Kinney, McGinty, and MCSorley (1977) measured heart

rate of SUbjects listening to music. The subjects chose, from a

13



list ot 23 albulls, the ones they telt were physically st1lllulating.

The albulll classitications were; jazz, classiscal, popular,

country, and rock music. The 39 volunteers were between the ages

ot 18 and 73. Their tindings indicated that signiticant

ditterences tound between baseline readings in Situation A

(st1lllulative) and between baseline readings in Situation B

(sedative). The heart rate increased to st1lllulative music and

decreased to sedative music. ,..

Hi tkov t MOldovanska, and Roglev' s (1981) study eDll1ned the

eftect at music on brain electrical activity and its b_odynalllics.

Their study incorporated two exper1llents; one, eDlllin1ng tbe

influence ot pop music and the other, classical IIIUB1c.

Electroencepbalographic (BEG) cbanges occurred more otten in pop

llU8ic wb1le blood supply to tbe brain was signiticantly (P.<.OS)

greater by the influence ot clasaical llUSic. Pop music actually

reduced blood supply to the brain (p < .02). Hitkov et al.'s

concluded that the diverse nature ot changes observed under the

eftect or music points to the participation at both autonc:aic

nervous 81stem portions (sympathetic and parasympathetic) in the

positive emotions.

Blancbard's study (1979) on the eftect ot llUSic on beart rate

and blood pressure ot students taking tinal eDlllS, tound that

college students in the exper1lllental groups, acooapanied by music,

displayed excellent recuperative activity at the beart.
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Janiszewski (1979) studied 85 patients with pr1llary bJperteDS1on.

They were exposed to selected musical compositions (the musical

pieces were not g:l.ven) for 5 months. A significant decrease of

arterial blood pressure was observed. The changes were more

pronoUDced in SUbjects with higher levels of neurotic1_ and

introversion. A study done by I1bler and Rider (1983) examined

Progressive Muscle Reluation (PHR) techD1ques with or without

sedative music (M) on the influence of stress reduction, had shown

increased skin t_perature imediately following the treatments.

The ef'fects of combining PHR and M treatments increased the

positive influence even more (p < .0001) while PHR alone showed a

p < .01 and M alone indicated p < .001.

.. A more recent study was done by Miller (1984) on the eftects

music haa while a person runs. The study measured beta endorphins

(this is a chemical produced by the body and released into the

blood as a natural pain killer), production ot lactate in muscles,

respiratory rate and heart rate. In all cases, beta endorphin was

at a lower level in subjects listening to music than Without.

Measur_ents of the production ot lactate, respiratory and heart

rates r_ained unaftected, indicating that the runners worked at

the same level with the music as without it. 'The runners cla1Jlled

that the exercise was easier with musio rather than Without.

Miller attributed this to the possiblity that listening to music

prevented the runners trom hearing heavy breathing or the soUDd ot

15



their feet hitting the ground. Miller then stated;

·because it makes exercise seem easier, a person can do more
of it and increase the training effect without feeling as
tired" (Van, 1981l, pg.3).

Music has been used in many clinical settings. Listening to

relaxing music will decrease airway resistance (Metera, Metera, &

Warwas, 1975). In emergency centers having separate ·asthma

16

rooms·, relaxing sedating music, concurrent with the

adm1nstration or standard pharmocotherapy, has shown beneficial

erfects (Leonidas, 1981). In the palliative-care unit at the

Royal Victoria Hospi tal in Montreal, selected musical pieces have

improved the quality of life in patients with advanced malignant

conditions. Frequently, analgesics were discontinued and patients

were .treated. only with relaxation techniques and musical therapy

(Munro, "978). Gala (1976), reported on a study at DusznkachzdoJu

Medical Center in Poland, where twenty sessions each day or

symphonic music were played for six aonths. They showed a

sip1ficant decrease in the _ount of medication given to the

patients; therefore, such therapy prevented drug abuse. Surgeons

have used music while utilizing local anesthesia. Jacoba ( 1983)

has found stereo headphones useful in augmenting patient sedation

because or the relaxing erfect of music and it muffles background

operating roClll noise and comments from the surgical personnel. ~

Characteristics of music as a background have indicated that

tempos greater than 81l MH (Richman, 1976) and intensity levels

between 50 and 70 dB (Horton, 1972) appear to facilitate task

OF
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performance. The complexity of an aesthetic st1llluli may produce

different effects on the combination of mood and performance

(Geringer 61 Nelson, 1919). Increased volUlDes (above 95 dB) over

t1llle may 1IIlpair performance and becOllle even less soothing (Strube,

et al. 1983).

Music has been 1IIlplemented in facilitation of performances,

utilized as a therapeutic tool, for modification of emotions, and

incorporated in the relaxtion or sedation of patients. The

effects of music physiologically, has shown changes in blood

pressure, heart rate, and perceived exertion. The study on

runners, with general lDUSic as a background st1lllulus, showed non-

conclusive al terations in blood pressure and heart rate. Tbis

study will attempt to explore possible al terations by 1IIlpl_enting

different tempos (faster than 120 and slower than 60 b.p.m.) while

individuals were submax1lllally exercise test$d.

11
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CHAPTER 3

ME'l'HODS

Introduction

This investigation was designed to evaluate physiological and

perceptual responses following a submax1mal exercise test wb1le

listening to music. The individuals tested bad a background

stlllulant (music) 1) faster than 120 b. p.a. , 2) slover than 60

b.p.m., and 3) no-music.

The research methods for this study consisted of sample

Selections, Music selections, Test Mode seleotions, Test

Procedures, Data COllection and Statistical Treataents.

sample Selection

1• Twenty-five volunteers were obtained f~ the undergraduate

student body at the University of Wisconsin - La Crosse.

2. Subjects were excluded frca the study it:

a. audiological llIpairments existed.

b. physical disabilities and/or deficienoies that

would not allow th. to exercise.

b. audiological impairments

19
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3. Results of the characteristics of subjects (sex, age, Weight,

and height) were recorded on Data Sheets (Appendix A).

Music Selection

Music was selected for each category (faster than 120 beats

per IIinute and slower than 60 beats per IIinute) through the use of

a aetronClllle. Music chosen for the tapo taster than 120 b. p. a.

was from a Vangelis selection: (Pulstar). Musio slower than 60

b.p.a. was chosen from the satie seleotion: (Gpmoped7). The -t

decibel level was detel'llined using a SPL aeter (General Rad. '1982 ___

'0815) on an audiClllleter calibrator stand ('1982) and

calibrated with a General Rad, 1562-A (sound level calibrator).

The calibration was pertoraed in the Audiological Department at

Gunderson Clinic, La Crosse, Wisconsin. The right and lett phone

of the headphone set averaged 92 dB of ausio faster than 120

b. P. a. while the slower ausio t_po of below 60 b. P. a. had an

average of 90 dB. The ausia was recorded on a cassette and played

to the subjects on a portable cassette player with headphones

while they were exeroise tested.

20



Test Mode Selection

The treadmill was selected for this research due to studies

done by !strand (1971) and I_per and Vershcurr (1978). Testing

on the treadmill was reported to have a 5-10 J higher max VOl when

compared to tests done on the bicycle ergometer. Matthews and and

Fox (1976) also considered that cycling leads to localized fatigue

of muscles. This involves mainly the large muscles of the thigh.

Such fatique would occur prior to lIax1111ally stressing the

circulatory and respiratory syst_s, thus leading to a SIIIaller IIl8Jt

VOl.

Sublllax VOl was· used to calculate percentage of performance.

A study done by COst1l1, 'l'hc.uon, and Roberts (1973) showed that

there is individual variation in oxygen uptake values at a given

sublllax1mal running speed. They found sublllax VOl not totally

related to peak performance, but 11' expressed as a percentage of

max VOl, the relationship was r: .94 • Sublllaximal testing also

reduces the percentage of potential medical probl_s frc.

occurring because it is less taxing on the cardiovascular syst_

than max1lllal stress tests.

The submax walk/run protocol (Table 1) was chosen due to the

speed and grade typically paced during an exercise bout at 60J or

less ot maximal exercise. The duration (under 8 minutes) for a

submaximal exercise test is less than 8 minutes in length

(Matthews & Fox, 1976).

21
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TABLE 1

Sublaax Walk/Run Protocol

22

stage (2 min.) Speed

3.01l.p.h.

5.511.p.h.

5.5 lI.p.h.

6.0 m.p.h.

Grade

A Rated Perceived Exertion Soale was lIIpl_ented in this

study (Appendix C). The Wle at perceiVed exertion ratings is an

additional means by which exercise intensity can be monitored and

was developed by Borg (1970) • One use at perceived exertion

ratings is to help the participants subjectively evaluate the

eftort ot cardiovascular endurance training during the beginning

stages ot an exercise progr_. In this wq, individuals can

att_pt to "read" their bodies as a Ileana tor regulating intensity

(Falls, Bqlor, & Disbman, 1980).

Test Procedures

Equipaent utilized during the subeaxiaal test were:

Treadllllll (Quinton - Model 211-72)

Beckman Metabolic Measur_ent Cart - (V02)

Becklllan Instruments: Head Piece - Model 219665

Danial's Two-wq Valve

'",.:
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Large Rubber Mouth Piece

52.5 CIIl Corregated Tubing

Burdick Electrocardiograpb - (Eca)

Blood Pressure eurf/Stethoscope

Sanyo cassette Plqer - w/M_orex dB series cassettes

Rated Perceived Exertion Chart

An informed consent stat.ent (Appendix D) was signed and the

nature of the test was explained to each subject prior to the

adIa1nstration of the first subaaxiul test. Once the consent form

was obtained, the weight and the resting beart rates (RBI) ot

subjeots were recorded.

PRETEST SESSION: Each subject bad a practice session on the ~,"'IG

treadll1ll before the testing began. A d_onatration was given by

the researcher and included; 1) bow to pt on and off the

treadll1ll; 2) how to straddle the treadlllll wben the test was

COlIlplet8d; 3) the placeaent of the arms and positioning of the

bead during the treadll1ll run; 4) a verbal explanation of the

Borg Scale of Perceived Exertion (modified to include numbers 7

to 20) (Borg, 1970); and 5) a desoription of the electrode

placement.

SUBJECT PREPARATION: subjects were asked to report to the Human

Performanoe Laboratory after at least a two bour fast. Upon



arrival the subjects were asked to change into running shorts,

socks and shoes, and take their weight on a Continental Heal th-o­

Meter Scale. While the subjects were changing, the barOllletric

pressure was recorded in II1llimeters ot meroury (_ Bg) and the

oxygen (02) and carbon dioxide (C02) analyzers (Beckman

Instruments, Models OM 11 and LB 2 respeotively) were calibrated

with known gas mixtures determ1ned by the Miero Schoelander

technique.

'!'be sujeots were prepared tor electrocardiographio moni taring

via a three-lead arrangeDlent (CM5). The skin was cleaned with

alcohol pads betore the lead electrodes were positioned in place.

The leadwires were attached to the electrodes and hocked up to a

Marquette Electrocardiograph. Resting heart rate was determ1ned

at this time. Heart rate was determ1ned tl'Ql the last 15 seconds

ot each II1nute while a graphic recording was taken at subllaximal

exercise. '!'be method ot heart rate determination was recorded

trOll R-to-R complexes in a 6 second strip. This time was then

converted to beats per minute (b. P••• ). Blood pressure (BP)

taken prior to the test in a supine position and at the

tel'lllination ot the test (standing).

Following RBR de tel'lllination, a light weight plastic head

piece (BeclaDan Instruaent, Model 219665) vas titted on the

subjeot's head while a noseclip was applied. This head piece

supported a Danial' s two-wq valve and a larse rubber mouth

piece. '!'be outtlow port at the Danial's valve was connected to



the colllDon port or a low turbulence three way wyw valve by 52.5

OlD. of corrugated rubber tubing.

V02 CALIBRATION: The Beckman Metabolic Measurement cart (HMC) was

used to obtained the following intoNation: vol~e of expired air

(Ve) , volUllle of oxygen consumed (V02 in L"II1n-1 and lIl"lcg"lD1n-1) ,

respiratory exchanged ratio (RER), fraction of expired carbon

dioxide (FC02), and fraction of expired oxygen (F02). The Beckman

MltC was progr8llDled with the weight of each subject and adjusted

_bient temperature and pressure as needed. The OM 11 and LB 2

gas analyzers were calibrated against the Scholander gas prior to

and 1JDIaediately following each test. The MMC was progr8lllllled to

give print-outs every 60 seconds until the test had tel"ll1nated.

EXPERIMENTAL PROCEDURES: Each SUbject randomly selected (drawing

frCllll a container) which order the test occurred between the

experimental conditions. The decibel level was held constant (go

- 100 dB) during the music conditions wb1le roClll DOise during the

DO-music condition was 80 to 90 dB. This was calibrated using a

SPL meter. Implementation ot the conditions was done through the

use ot headphones attached to a Sanyo cassette Player. The three

conditions were tested over a tour week period. The day ot the

week and time ot the day ot tests were held as consistent to each

other, tor each subject, as possible ( i.e., 1st test - Monday at
/

6: 15, 2nd test - following Monday be tween 6: 00 to 6: 30, etc.).
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A 2 minute Wanll-UP period tor each subject was conducted

prior to each subaaxLJDal test. This was done in order that the

subject might become reacquainted with the treadmill and to allow

tor proper circulation ot blood to their body tissue. The scale

ot perceived exertion was reviewed at this time and the sequence

ot walking and running speeds that would be utilized during the

test were explained.

Subjects exercised on the treadmill at 2 IIinute workload

intervals ot 3.0 m.p.h. at 2.5S grade, 5.5 m.p.h. at 2.5S grade,

5.5 m.p.h. at 5.0S grade and 6.0 m.p.h. at 5.0S grade. The test

was tel'lllinated at 60s ot SUbjects predicted aaxiul heart rate.

This was acquired using Karvonen's Formula (S x (220-BRR) + BRR).

AD example ot a 20 year old with a resting heart rate (RBR) ot 70

b.p.a. is: 60s x (220-70) + 70 = 160. Their blood pressure was

1JaIDediately taken tollowing the tel'llliDation ot the test. Upon

completion, they were then asked tor their subjeotive perceived

exertion, which was obtained trom the Rated Perceived Exertion

Chart.

Data COllection

Data colleotion sheets (Appendix B) were designed to record

the physical characteristics ot the subjects; their heart rate,

blood pressure, V02, duration ot test, perceived exertion

tollowing the tests, and it they liked or disliked the music. The

26



data collected frQl each of the three tests taken by the subjects

were calculated and compared to each other using a Hewlett Packard

Series 11,000 access system.

Statistical Treatment

AD analysis of variance with repeated measures, covariance

with repeated measures, along with Scheffe's post-hoc test were

used to test significance of experimental treatments on subject's

performance. The level of significance was represented by a .

probability (p) value of .05 or less. Statistical analysis was

performed on the IBMVAX system with the SItS progr_s available

for use at the University of Wisconsin - La Crosse.
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alAPTER _

RESULTS AND DISCUSSION

Introduction

The purpose of this study was to eDlDine the erfects ot JIlU81c

stimuli on heart rate, blood pressure, V02, duration, and

perceived exertion ot pertol'lllance following a submax1lDal exeroise

test. This chapter was provided to present the research data

obtained following statistical analysis, and to discuss these

results.

Characteristics ot SUbjects

Twenty-tive untrained t.ales and .ales (11 f.ales, 1_ males)

participated in this study. 'l'be groups aean, standard deviation,

range of age, weight, and height ot the subjects 18 provided in

Table 2.

TABLE2

SUBJECT alARACTERISTICS (N =25)

I£AN

AGE (YR.) 19.6

WEIGHT (Kg) 73.9

HEIGHT (CIIl) 180.04

28

S.D.

1.99

11.94

10.110

RANGE

18 - 28

56.8 - 102.3

160.02 - 190.51



TEST RESULTS

Each subject (M = 25) completed three subllax1m8J. exercise

tests, two ot which were influenced by an experimental music

stimuli. Information gathered trom each group (tast-tEIDPO, slow-

tempo and no-music) were catagoried in group means and standard

deviations ot resting beart rate (RBR), resting blood pressure

(RBP) (systolic & diastolic), end ot test blood pressure' (EBP)

(systolic & diastolic), end ot test oJl1gen uptake (V02) , duration

ot test (seconds), rated perceived exertion (RPE) upon completion

of the test, sUbject's preference ot music (liked (11) or disliked

(12», and the ratio between duration and V02 (TABLE3).

TABLE 3

Heans and Standard Deviations tor Dependent Variables

29

Variable

RBR

RBP (systolic)

RBP (diastolic)

ESP (systolic)

Condition

1 Ro-IIJSIC
2 FAST-TEMPO
3 SL~-TEHPO

Heans +/- S.D.

70.0_ +/- 13.62
67.76 +/- 12._0
68._8 +/- 10.80

120._8 +/- 11.7_
120.56 +/- 11.97
118.6_ +/- 10.6_

69.36 +/- 12.51
66.16 +/- 10.75
61.0_ +/- 13.05

153.11 +/- 21.02
155.0_ +/- 20.31
15".08 +/- 19._3

•

TABLE 3 is continued on next page



TABLE 3 (con't)

Heans and Standard Deviations tor Dependent Variables

EBP (diastolic) 1 NC}-tlJSIC 75.8_ +/- 12.62
2 FAST-TEMPO 73.60 +/- 11.56
3 SLCIl-TEMPO 70.16 +/- 11._2

Duration (seconds) 2_9.87 +/- 76._2
2__.16 +/- 71.92

278.03 +/- 93.87

V02 (Ill/kg/min.) 31.22 +/- 7.56
29.96 +/- 5.57
29.66 +/- 7.18

RPI (Borg Scale) 11.60 +/- 2.08
11.28 +/- 1.90
11.60 +/- 2.22

LIlED OR DISLIKED 1.28 +/- ._6
(1) (2) 1.72 +/- ._6

RATIO IlORATION/V02 7.72 +/- 1.40
7.70 +/- 1.77
6.69 +/- 1.56

An analysis ot variance (ANOVA) with repeated measures was

pertormed and it showed that there were signiticant ditterences

among RBP (diastolic) and EBP (diastolic), duration, subject's

preference ot music, and the ratio between duration and V02

(indicated bY., next to the nUlllber in TABLE 4).
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TABLE 4 (con't)

ANALYSIS OF VARIANCE WITH REPEATED MEASURES
FOR DEPENDENT VARIABLES

VARIABLE SUM OF DEGREES OF MEAN PR<m. F
SQUARES FREEDOM SQUARES EXCEEDED

(DURATION)
MEAN 4961356.186 1 4981356.186 304.96
ERROR 390925.861 24 16288.518

REP. HEAS. 16441.040 2 8220.520 · 4.65 .0143
ERROR 84866.013 48 1168.043

(V02)
HEAN 68165.880 1 68165.880 164.22
ERROR 2158.513 24 89.892

REP. HEAS. 34.260 2 11.130 .68 .0590
ERROR 1200.401 48 25.008

(RPE)
HEAN 9901.253 1 9901.253 993.125
ERROR 239.413 24 9.916

REP. HEAS. 1.101 2 .853 .59 .5592
ERROR 69.621 48 1.450

(LIDD OR DISLIIED)
HEAN 112.500 1 112.500
ERROR 0.000 24 0.000

REP. HEAS. 2.420 2 2.420
ERROR 10.080 48 0.1120 · 5.16 .0245

(RATIO OORATION/V02)
HEAN 4077.019 1 4071.019 1041.13
ERROR 93.392 24 3.891

REP. HEAS. 11.291 2 8.646 · 4.82 .0130
ERROR 86.165 48 1.195

• - SIGNIFICANT AT THE P. < .05 LEVEL
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An analysis of covariance was performed and indicated that

there was no significant difference between RBP (diastolic) and

EBP (diastolic). 'Ibis statis1cal treatment did indicate

significant difference for duration, ratio between duration and

V02 and preference of music.

Following the JHOVA, a post-hoe Scheffe' s test was performed

and indicated that significant differences at the p. < .05 level

was found for duration between exper1lllental conditions of No-music

1& Slow-tempo, and ratio between duration and V02 of No-music 1&

Slow-tempo, and between Fast-tempo 1& Slow-tempo (TABLE 5).

TABLE 5

SaiEFFE'S TEST - POST-HOC AIIOVA

VARIABLE MBJH SQUARE

V02 (ml/kg/min.) _an (1) =31.22 25.008J17 .79353J10
_an (2) =29.96

(1) =31.22 25.00JlJl7 1.2163900
(3) =29.66

(2) =29.96 25.00Jl47 .OJlJl98JJ5
(3) =29.66

DURATION (seconds) (1) =2J19.872 1768.0Jl318 .2306720
(2) =2J1J1.160

(1) =2J19.872 1768.0Jl318 5.6063700
(3) =278.032

(2) =2J1J1.160 1768.0_318 -8.111_500
(3) =278.032

- - SIGNIFICANT AT '!'BE P. < .05 LEVEL

TABLE 5 COHTIHUTED ON '!'BE NElT PAGE
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SCGEFFE'S TEST - POST-HOC !NOVA

TABLE 5 (con't)

1.19511 -1.1230100

.00364481.19511

1.19511 -1.1244300

(1) = 1.1195
(2) = 1.1055

(1) = 1.1195
(3) = 6.6940

(2) = 1.1055
(3) = 6.6940

RATIO (DURATIOH/V02)

- - SIGHIFICAHT AT mE P. < .05 LEVEL

Discussion

From the previous statistical treatments, significant

differences (p. < .05) were concluded for the. following variables.

DURATIOH RELATIVE TO HEART RATE RESPOHSE

Duration relative to heart rate response between DO-music and

slow-tempo music indicated that subjects performed longer on a

submaximal exercise test listening to slow-tempo music. Ho

significant difference was found between DO-music & fast-tempo and

fast-tempo & slow-tempo music. The data indicated that the slow-

tempo music has a greater impact on heart rate (while listening to

slow-tempo music, the subject's heart rate progressed slower to

tera1nation of the test, thus obtaining a significant increase in

duration of the exercise test). This infol'llation disagreed with

the findings of Coutts (1968) and Hiller (1984), that music has DO

effect on pulse. It does, though, agree with the findings of



Gordon, KinDey, McGinty, and McSorley (1977), that stimulative

music (fast-tempo) increases beart rate wbile its counterpart,

sedative music (slow-tempo), decreases beart rate.

RATIO OF DURATION TO V02

Ratio ot duration to V02 between no-music and slow-tempo

music indicated tbat subjeots cons.ed less oxygen per time

period while listening to slow-tempo music. Tb1s was also found

between fast-tempo musio and slow-teapo musio, which indicated

that wb1le listening to slow-tempo .usio the subjects cons~ed

less oxygen per tiIIe period. No aigD1tioant ditterence was found

between DO-music and tast-teapo .usic. Tb1s intol'lllation

coinoides with Metera, Metera, and 'larvas's (1975) findings tbat

listening to relaxing musio decreases airway resistance. Tb1s

II&y relate to the reason tor leas oxygen being consUlled wbile

exercising submax1JDally. No s1gD1tioan08 was found between fut­

tempo music and no-music on tbese par_etars.

PREFERENCE OF MUSIC

The subjeot's preferenoe ot llUSio between fast-tempo music and

slow-tempo musio indicated that a s1gD1tioant maber of subjeots

preferred fast-tempo musio more than the slow-t_po music wb1le

exercising. Wben related to preferenoe of lIIU8io by tbe subjeots

in this study to beart rate response, the intol'lllation concurs with

the findings of DeJong, van Hourick, and Schellekens (1973). '!'he
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sUbjects wbo found the lIusic "Ugly" (slow-t.po) did not elicit

cardiac acceleration (increase heart rate), but actually caused a

deceleration in heart rate, as COllpared to "beautiful" lIusic

(fast-t8llpo) •

From the previous statistical treatment, no significant

difference (p. < .05) was concluded for the following variables.

BLOOD PRF.SSURE RESPOHSE

Ho significant difference was found between the blood pressure

response pertaining to systolic and diastolic lleasure of each

experlllental condition. As a result, the data obtained in this

study was supported by the findings of Miller (198!1) and Blanchard

(1979) , that listening to lIusic did not arfect noraal blood

pressure response.

PERCEIVED EXERTION RESPOHSE

Ho significant difference found among the perceived

exertion responses of all three experlllental conditiona. 'l'his

information disagreed with Miller's (198!1) study where bis

SUbjects perceived exercising easier wb1le listening to lIusic than

without.
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alAPTE! 5

SUMMARY AND CONCLUSION

SUMMARY

This study was conducted for the purpose of assessing tbe

erfects of music stimuli on beart rate, blood pressure, V02,

duration of test and perceived exertion on performance following a

subaaxlmal exercise test. The twenty-five subjects were

untrained, VOlunteer, undergraduate students at the University of

ViscoDB1n - La Crosse and were involved in tbree subllax1mal

exercise tests, two of which were experimentally treated with a

music stimuli beard tbrougb beadpbones. The other test was DOD­

treated (no- music).

The two exper:1llental cond1tiona cona1sted of mus1c with a

t_po faster than 120 beats per IR1nute and slower than 60 beats

per minute. In addition, subjects were asked if they liked or

disliked tbe music wblle exercising. Tb1a was done to compare it

liking or disliking the music bad an influence on the above

pbysiological par_eters and perceived exertion. The order of

administration of the test (Labeled: Ho-Music'1, Fast-T_po '2,

Slow-T_po '3) were randomly chosen by the subjects. 'l'be

subllax1mal test coDB1sted of a walk/run protocol with 2 minute

stages of 3.0 a.p.b.I2.5S grade, 5.5 m.p.b.12.5S grade, 5.5

m.p.b.1 5.0S grade, and 6.0 a.p.b./5.0S grade. The test was

tel'lll1nated wben the subject reached 60s of predicted maximal beart
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rate, calculated by using tbe Karvonen Formula (, x (220 - IlHB) +

IlHB = ?). Upon collpletion of tbe test, tbe blood pressure

taken and tbe perceived exertion obtained f'rom tbe subjects. The

oxygen and carbon cl10xide content was determined using

precalibrated BeclaDan OM-11 and LB-2 gas analyzers. Data for V02

(Ill/kg/min.) and duration (seconda) were recorded from tbe BeclaDan

Metabolic cart.

Statistical treatment on data obtained f'rom testing tbe

sUbjects included; lIeans, standard deviations, analysis of'

variance witb repeated lleasures, covariance witb repeated

measures, and Sobeff'e's Test post-boca These statistical

treatments were perf'ormed on tbe following variables: Besting

Heart Bate (RBB), Besting Blood Pressure (BBP, systolic and

cl1astolic), End Blood Pressure (ESP, systolic and cl1astolic),

Oxygen Uptake (V02), Duration of' tests, Bated Perceived Exertion

(BPE), subject's muaical pref'erence (liked or disliked the music),

and ratio between Duration and V02 of' tbe submax1mal exercise

test. Sign1f'icant cl1f'f'erences at tbe p. < .05 level were f'ound on

tbe variables of' duration of' test, pertereilce of' music, and ratio

between duration and V02.

COHa.USIOHS

The null bypotbesis of' this investigation was rejected. [NULL

HYPOTHESIS stat_ent: Listening to lIusic witb eitber at_po
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faster than 120 b.p.m. (FAST-TDfPO) OR slower than 60 b.p.m.

( SLCll-TEHPO) during a subllax1mal exercise test will not

significantly (P. < .Os) atfect tbe subjects': 1) duration of the

test as determined by beart rate, 2) blood pressure, 3} V02, or 4)

perceived exertion following tbe test]. '!'he data supported tbat

the presence of music does bave an effect on some physiological

parameters (beart rate and oxygen uptake) , but not on blood

pressure, during a subDax1ul exercise test.

DURATION RELATED TO HEART RATE RESPONSE

Tbe data indicated tbat the slow-t.po music bas a greater

impact on beart rate, wb1le listemng to slow-t_po music, tbe

sUbject's beart rate progressed slower to tbe termination of tbe

test, tbus obtaining a significant increase in duration of tbe

exercise test. Tbe results disagreed witb the findings of COutts

(1968) and Miller (1984), tbat music bas no effect on pulse. It

did bowever, agree with the Gordon, Kinney, McGinty, and Mcsorley

(1977) findings that stimulative music (fast-t_po) increases

beart rate wb1le its counterpart, sedative music (slow-t_po),

decreases beart rate. 'lbe discrepancy witb Miller's study may be

due to the tact that be did not consider t_po as a variable in

tbe study.

BLOOD PR~SORE R~PONSE

Tbe results f'raa the data accepts tbe null bypotbesis tbat
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music would not ettect blood pressure response while being

sutIDax1mally exercise tested. This was supported by Miller's

( 19M) and Blanchard's (1979) tindings that listening to music did

not aftect normal blood pressure responae.

DURATION AND V02 RELATIONSHIP

The data also supported the relationship between duration and

ox,ygen cona1.Dption (less ox,ygen was cona1Ded per tiae period while

listening to slow-teapo ausic OCIIIlp&red to ao-llU81c and tast-t_po

music). Tb1s information oo1ncides with the tindings ot Metera,

Metera, and Warwas (1975) that listening to relaxing aus10

decreases a1ZOWIQ' resistance. Tb1s mlQ' relate to the reason tor

less ox,ygen being conslaed while exercis1ng suIDax1JIally. No

s1sn1ticance was tound between tast-t_po music and no-aus1c on

any ot the 1nvestipted par_eters.

PERCEIVED EXERTION

Statistical treataent indicated that perceived exertion did

not ditter _ong the experimental conditiona. Because the

subjects exercised tor a longer tiae period while listening to

slow-t_po lIus1c, their perceiVed exertion would have also

increased. Therefore, this researcher conclUded that peroeived

exertion would have been lower on an equal uae basis between

slow-t_po lIusic and no- ausic. Since the resul ts showed no

s1sn1ticant ditterence between tast-t_po music and no-music on

-~
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duration, the statistical treatllent performed on perceived

exertion was correct. Therefore, by this interpretation, the data

would coincide with Miller's (1984) findings that while listening

to music (in this study - slow-tempo music), the subjects

perceived the exertion of running easier than with no-llUBic.

ADDITIONAL CONSIDERATIONS

The data on sUbject's preference of llUBic (liked or disliked)

indicated that while exercising the)" preferred fut-tempo music

over slow-tempo music and either oyer no-lIUS1c. They felt it was

easier to run to the fast-t_po auaic and that the tempo increased

there pace while running. Just the opposite was felt for slow­

tempo music. The subjects felt it was aore difficult to Ilaintain

a running r~tlDa with an increase in running pace.

When preference of muaic b1 the subjects in this study was

related to heart rate responae, the results concur with the

findings of DeJong, van Mourick, and Schellekens (1973). Who

found that "Ugly- (slow-tempo) llUSic did not elicit cardiac

acceleration (increased heart rate), but aotually caused a

deceleration in heart rate, as COIIpared to -beautiful- music

(fast-talpo) •



RECOIHmDATIOHS

The following are reeoaaaendationa as a resul t of this study:

1. The study should be replicated with a larger sample. The

experiment indicated a tendency for blood pressure responses to be

lower during exercise, however with a relatively _all sample.

2. Conaideration to test the sUbjects ID&X1mally i8

alternative to tb1s study. Observing V02, duration, and

perceived exertion could provide iD81gbt for competitve runners

wb1le listening to lBUSic (ie., 10E and Marathon events).

3. Another variation that should be considered is to increase

the range of subject saaples 1n age and education. Education and

I18.tur1ty are linked to the increase 1n ab1lity to concentrate

mus1c stimulation (Alloy, et ale 1981).

4. The exper1mental des1p should be altered to observe other

music stimul1, catagorized as; classical, country, jazz, new image

(no-tempo), new wave, punk, reggae, and rock and roll. Another

possibility would be to eX8111ne different t_pos of the mus1c

select10na offered above and/or the 1nfluence of their lyrics.
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5. Future studies should research sedative music in relation to

stress reduction and other therapeutic measures. sedative music

bas shown a decrease in the use ot pharmaceutical drugs in

bospitals (Gala, 1976).
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PHYSICAL CHARACTERISTICS OF SUBJECTS

SUBJECTS #

1­

2.

3.

4.

5.

6.

1.

8.

9.

10.

11.

12.

13.

14.

15.

16.

11.

18.

19.

20.

21.

22.

23.

211.

25.

AGE SEX HEIGHT MEAN WEIGHT
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SUBMAIIMAL WALK/RUH PROTOCOL DATA SHEET

HAHE DATE HT. _

WT.___ TF-ST I EXPERIMENT IMPLEMENTED __

RESTING (SUPINE) HEART RATE:___ BLOOD PRESSURE: _

TERHIHATIOH OF THE TF-ST: 6~ (220 - RBR) + RBR = _
(IARVClfEH'S FORIIlLA)

(2 MIN. )(M.P.H.) TD£ OF MUSIC
STAGE SPEED GRADE TF-ST V02 END BP P.E. LIIE DISLIIE

3.0 2.5S

5.5 2.5S

5.5 5.0S

6.0 5.0S

• 5 6.5 5.0S

• - Submaximal test should be ClOIIlpleted prior to Stage 5 (within
8 minutes). Stage 5 was 1IIIpl_ented only as a precaut10uary
measure.
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RATED PERCEIVED EXERTION aJART

VERY, VERY LIGHT

VERY LIGHT

10

11 FAIRLY LIGHT

12

13 StMEWBAT HARD

1J1

15 BARD

16

11 VERY HARD

18

19 VERY, VERY HARD

20

(BORG, 1910)

I

l_. .........--
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INFORMED CONSENT FORM

I, , .would like to

volunteer to participate in tbree submaximal treadmill tests.

The test will be terminated wben I approximately reach 6~ of my

Predicted Maximal Heart Rate. I agree to be evaluated for beart

rate, blood pressure and submax uptake (V02) during each test

wbile listening to music through beadpbones. During all the

exercise tests, beart rate will be monitored on an ECG, blood

pressure taken via a blood pressure cuff and exhaled air will be

collected using the Beckman Metabolic Measurement cart each

minute.

As with any exercise, there exists the possibility of adverse

changes occurring during the tests such as dizziness

irregularities in beart rates. However, every effort will be

made to minimize these occurrences and, if any abnormal

observations are noted, the test will be terminated immediately.

I also understand ~bat I may stop at any time during any of the

tests if I feel I cannot safely continue.

I consider myself to be in good beal th and to my knowledge I am

not infected with a contagious disease or any limiting physical

condition or disability, especially with respect to my beart,

that would preclude such tests.

I have read the foregoing and I understand it, and any

questions which may have occurred by me bave been answered to my

satisfaction. I, therefore, voluntarily consent to be a subject

in this study.

51

signed: _ date: _


