
Abstract 

Smith, Karen L. The Effects of Contemporary Rock and Roll Music on Heart 
Rate. Blood Pressure. V02. Perceived Exertion and Duration in Females aged 
18 - 31 vears. M. S. inmAdult Fitness/Cardiac Rehabilitation, 1987. 5 9  pp 
(Dr. Philip Buckenmeyer) 

Three submaximal exercise tests were performed on a sample of 27 
graduate and undergraduate level students to determine the effects of fast 
and slow rock and roll music on certain physiological parameters. Oxygen 
consumption (VO ) and duration (D) were measured with the assistance of a 
Beckmann ~etabofic Measurement Cart (BMMC). A modified CMS lead system 
was used and heart rate (HR) was recorded on a Burdick electrocardjogrrn. 
Rated Perceived Exertion-(RPE) was indicated by a Borg perceived exertion 
scale and blood pressure (BP) was determined using a mercury 
sphygmomanometer. The three experimental conditions were no music (NM), 
slow rock and roll music (SRM), and fast rock and roll music (FRM). One 
condition was randomly assigned for each test. The subjects ran on a 
treadmill until they reached 80% of their age-predicted maximum HR. The 
variables were analyzed by a one way ANOVA with repeated measures at the 
pc.05 level of significance. A Scheffe' test was used when significant 
F-ratios were obtained to determine which pairs of treatment groups 
differed. HR was significantly higher during the second and fifth 
stages of the exercise protocol in the FRM condition compared to the SRM 
condition. VO was significantly lower during the fourth stage in the SRM 

2 
conditioi~ con.pa;et :c, i i ~ e  LJi i~nditiu~l. .'inally, D w a s  high;] signiii~ailt 
with the Ss running longer during the SRM condition than either the FRM or 
NM conditions. Future studies need to be done in this area to determine 
how different types of music and different test termination points 
influence these physiological parameters. 
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studies done on the effects of music, was that they did not use 

contemporary music. The type of music that was used most often was 

classical music and marches. To evaluate how music affects people, 

psychologically or physiologically, more studies need to be performed on 

the music utilized by people during activity. 

This study was designed to investigate the effects of fast and slow 

rock and roll music on selected physiological parameters and the physical 

performance of females. 

Purpsse of the Study - -. 
The purpose of this study was to determine if contemporary rock and 

roll music could change physiological parameters and increase the physical 

performance of females. 

Statement of the Problem 

8 v 

The problem of this study was to establish the effects of fast 

(LeLweei; 144 b.p.m. aud ijL b.p.m.) a.ld s l ~ w  ( ~ e c w r m  6J b.p.a. anu 60 

b.p.m.) contemporary rock and roll music on duration, heart rate, blood 

pressure, V02, and perceived exertion of females aged 18 to 31 years 

during a submaximal exercise. 

Null Hypothesis 

Contemporary rock and roll music will not affect exercise duration, 
' 

heart rate, blood pressure, oxygen consumption, or rated perceived 

exertion of females aged 18 to 31 years during a submaximal execcise test. 



Need for the Study 

Most of the studies conducted on the effects of music on 

physiological parameters have resulted in nonsignificant differences 

(p<.05). No studies have been done specifically on how music affects 

females, although Peretti and Swenson (1974) found that females were more 

influenced by the calming, soothing music than were males. Sears (1960) 

found that music was more successful in changing muscle tension in females 

than in males. These studies indicated that statistically significant 

results might be attained if females exercised while listening to 

contempor.ry rock and roll mrtsic. This st-ldy wi?l emphasize two Ereas 

that are lacking in the literature, one being a study on females and the 

second using contemporary rock and roll music as a factor. 

1. The subjects answered the activity questionnaire honestly. 

2.  The subjects regularly exercised, as defined by this study. 

3 .  Ihe subjects were representatsve of the female student population at 

the University of Wisconsin - La Crosse. 

4 .  The subjects performed to the best of their ability. 

5. The subjects had no hearing or sensory impairments. 



Delimitations 

2. The order in which the tests were given was randomized. 

t 
1 3 .  All of the subjects were females between the npes nf 1 R  2nd 31 t.~hfi 

4 .  Due to a time factor, the subjects were not able to perform each test 

at the same time of day. 

i 
i Limitations 
I 
1 

1 1. The emotional state of the subject was not determined before each test. 
i 

2. The subject's previous music background was not established. 

i 
1 3 .  The subject's disappointment when no music was presented was not measured. 



Definitions of Ter-rns 

BECFL'IAN METABOLIC HEASUREMENT CART: Programmable computer that analyzes 

respiratory and metabolic measurements on exercising subjects while they 

are breathing room air. 

CONTEMPORARY ROCK AND ROLL MUSIC: Fast or slow rock and roll music that 

is frequently played on radio stations. 

DECIBEL (dB): Numerical expression of the relative loudness of a sound. 

: ELECTROCARDIOGRAM (EKG): Measures the electrical activity of the heart 
t 
t 

I and produces a graphic display of the heart beat over a specified period 
I 

I of time. Electrodes are plazed in a xrodified CM5 position. 
I 

METRONOME: A clockwork device with an inverted pendulum that is used to 

determine the tempo of music. It determines the number of beats per 

minute. 

i RATED PERCEIVED EXERTION (RPE) : Determines how the subject mentally rates 
i I 
1 the effort of work at each stage on the treadmill. Subject's perception 

1 of how hard they are working. 

1 REGULAR EXERCISE: Exercise four o; more times a week, for 30 minutes, at 
r 

i 75 percent or more of rnaxirqum heart rate. 

/ SUBMAXIMAL EXERCISE: Exercise at a predetermined protocol until subject 

reached 80 percent of maximum heart rate (80 percent of maximum heart rate 

i was determined by the formula [ (220-age) x ,801). 

V02 : Volume of oxygen per minute utilized by the working muscles for 

; energy. It is expressed in milliliters per kilogram of body weight per 

I minute (ml-kg -min ) .  



CHAPTER I1 

REVIEW OF LITERATURE 

In t roduct ion 

Many s t u d i e s  have been done t o  examine the  e f f e c t s  of music on the  

human body both psychological ly and phys io log ica l ly .  The s t u d i e s  reviewed 

i n  t h i s  chapter  have been divided i n t o  t h r e e  ca tegor ies :  music therapy,  

music i n  psychology, and music i n  physiology. 

Music Therapy 

Music therapy was developed t o  t r e a t  people ' s  ai lments with music, 

r a the r  than drugs. I t  has found some success i n  t h e  h o s p i t a l  s e t t i n g .  

P ickre l l  (1950), c i t e d  by Taylor (1981), s t a t e d  t h a t  music was he lp fu l  i n  

three phases of a  h o s p i t a l  v i s i t .  During t h e  admission phase, music 

helped t o  soothe and comfort the  p a t i e n t ;  dur ing the  s u r g i c a l  phase, the  

music helped t o  d i s t r a c t  the  patient_ from t h e  no i se  of the  s u r g i c a l  t o o l s  

and the  conversat ion o f  the  opera t ion;  and dur ing t h e  p o s t  opera t ive  

s tage ,  the  music helped t o  d i s t r a c t  the  p a t i e n t  from any p a i n  o r  

discomfort.  Morgan (1975) noted t h a t  when a musical s t imulus was 

presented the  p a t i e n t  concentrated on the  music r a t h e r  than personal  

problems. Music was used t o  keep the  p a t i e n t  occupied during the  day and 

as a s l e e p  a i d  a t  n igh t  (Taylor, 1981). 

Music has  been found t o  change physiological  processes such a s  body 

metabolism, pulse and blood pressure  (Morgan, 1975); along with cardiac  



output, respiration rate and volume, rind b o d i l y  secretiolls (Light, Love , 

Benxon, & Morch, 1 9 5 4 ) ,  as cited by Taylor ( 1 9 8 1 ) .  

Another branch of the medical environment that uses music is 

anesthesiology. Lewis, Burris-Meyer, & Cardinell (1947) as cited by 

Taylor (1981), found that when semiclassical music was used to assist the 

medication needed. This helped the patient to recover more rapidly with 

less confusion (Light et al. 1954; Pickrell, 1950;, both cited by Taylor, 

1981). The researchers emphasized the importance of selecting music that 

was calming to the patient. 

Soothing music is commonly used in the dentist's office. Best 

could only focus on one stimulus at a time when many stimuli were 

presented. Other studies, Guer (1960) and Gardner (1960), as cited by 

Nelson (1963), found that soothing music was used by dentists to ease 

anxiety and relax the patient by diverting attention. The music buffered 

the sounds of the dental equipment and diverted the patient's mind from 

. the anticipation of pain. This type of anesthesia, pain killiing by 

sound, was referred to as , "audio-analgesian (Nelson & Finch. 1962. 

, . ,  

: r . .  

" ;,: 3. 

I 

,: \ ! 
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3 

Tanner and OfBriant (1980) found that music was beneficial to the 

elderly patient mentally, physically, and socially. Music was used 

successfully to soothe patients, stimulate them to greater activity, and 

increase their memory span and concentration. By participating in making 

music, the patients got the greatest benefits. Singing motivated the 
\ 
1 
1 

patient to sit up straight and breathe deeply. Rhythmical music inspired 



the clapping of hands and tapping of toes, which exercised the muscles and 

rnolred the stiff joints. Cotiducting the group music session developed 

leadership qualities, self-confidence and coordination while releasing 

tension, and esercising the large muscle groups of the arms and shoulders. 

Music therapy has also been used when working with the mentally 

retarded. According to Alvin  (1978), music therapy possesses a 

therapeutic value. "Music is a basic need, compulsion, people who cannot 

react to any other stimulus often react to musicn (Jones, 1976, p. 14). 

This could be due to the fact that music was found to be perceived on the h 

f i  
right side of the brain. A person does not need a high '.evel of :! 1 

w t !  

intelligence to listen to music (Alvin, 1978). 

Music in Psychology 

In thirteen studies,(Anshel & Marisi, 1978; Blanchard, 1979; Carver., P h f  : 

Coleman,& Glass, 1976; Diserens, 1923; Etaugh & Ptasnik, 1982; Hilliard & 

Nzlson, 1363 ; lielsoli, 1962; ?alenee, 1Ymf6; Strube, Turner, Patrick, & 

Perrillo, 1983; and Van, 1984), various types of music (jazz, classical, 

instrumental, rock and roll; etc.) were played as a background stimulus to 

see how subjects performed on different tasks. The general focus was to 

determine if music was helpful or distracting to the subject. 

Etaugh and Ptasnik (1982) found that subjects who studied with music ; 

performed better with music present, and subjects who studied without 

music performed better without the presence of music. Hilliard and Tolin 

(1979) stated that the familiarity of the music was an important variable. 

It was noted that the subjects performed better on reading comprehension 



tests when famil iar  background music was p layed .  The unfamiliar 

background music had a detrimental effect on the subjects' per formances .  

In a study by Parente ( 1 9 7 6 ) ,  music was found to be no more 

distracting than quiet while taking a test. Contemporary music 

selections were used from which each subject chose a least and most 

preferred piece. The control group took the test with no music and the 

two experimental groups took the test listening to either the most 

preferred selection or the least preferred selection. The two 

experimental groups were found to score higher than the control group at 

the .002 level of significance. i [ 
$ 1  I '  

Blanchard (1979) used no music, rock and roll music and classical 'c 1 il 
; I !I 

music as a background stimulus while university students took an 11;' 2:' 

d 

examination. With both music conditions there was a very slight change in i t  

the pulse rate and with no music there was a significant increase in pulse 

rate. The same response was true for blood pressure. This indicated that 
I 

the music reduced the stress of the students during the exams. 

Anshel and Marisi (1978) used no' music and popular rock music with a 

rhythm between 125 and 135 beats Der minute, The subiectq y f i a ~  h : * - r - l a  

i 
ergometer synchronously and asynchronously with the music. The results 

indicated that the subjects performed significantly longer when they 

performed in synchronization with the music rather than asynchronously or . I. 

in the absence of music. 

Nelson (1962) and Nelson (1963) observed how three types of music 

stimulus (fast march, orchestra music, and white sound - resembles Niagra 
Falls) affected performance. It was found that strength and endurance 



were not significantly affected by music (Nelson, 1962) nor was 

pel-formnnce (Nelson, 1963). 

Strube et al. (1983), Carver, Coleman, & Glass (1976), and Matthews & 

Burnson (1979), studied type A and type B personalities. According to 

Carver, Coleman, and Glass (1976), a person with a type A personality 

worked harder on a treadmill test and reported fewer symptoms of fatigue 

than a type B personality. For a type A personality, admittance of 

fatigue appeared to interfere with the completion of the task. This 

explained why type A's, who put more attention on the task than type B's, 

outperform~d t y e  B's. Type B's usuzl-!.y gave more attentic11 to othor 

stimulants, such as the music, that may have been irrelevant to the task 

at hand (Matthews & Brunson, 1979). 

Strube et al. (1983) stated that prior research found pleasant 

stimuli as having a soothing effect on negative moods and increased the 

performance of a task. The results of this study indicated that simplex 

(simple and predictable) music was only able to alleviate the negative 

mood of type B ' s  (p<.05). ~herefore,only type B personalities benefited 

from stimuli that increased performance. 

Tarchanoff (1895), as cited by Diserens (1923), made the following 

conclusion about the effect of music on performance: 

When a subject is completely fatigued by working on the ergograph 
and can no longer raise the weight, gay music of rapid movement 
causes the fatigue to vanish for a variable time, and the subjects 
are able to raise the weight once more; i.e., do additional work. 
Sad, slow music in the minor key produces the opposite effect (p. 180). 



J,Iusic in Physiology 

Although very little experimental evidence can justify such a 

procedure, attempts have been made to use music in a pregame situation to 

increase phys ica l  performance (Coutts, 1 9 6 5 ) .  

Three studies that were done to determine the physiological effects 

associated with music revealed insignificant results. Nelson (1963) found 

that music did not have a favorable or unfavorable effect on endurance 

performance. Anshel and Marisi (1978) found that music may have an effect 

on prolonging fatigue but differences in the physical work capacity were 

insignificant. Lasrly, Coi1t:s (1965) an? Nelsm ('-963) fcund no 

significant difference in music on heart rate, or on the speed of a 

bicycle ergometer ride. Therefore, Nelson (1963) concluded that music may 

increase muscular endurance at a submaximal level, rather than a maximal 

level. 

Faster music tended to make people feel better and find training more 

enjoyable (Nelson, 1963; Miller, 1984, as cited by Van. 1984). Exercise 

done to music that the subject enjofed was less stressful. It reduced the 

anxiety levels of the subjects (Peretti & Swenson, 1974). In the studies 

by Peretti and Swenson (1974) and Sears (1960), females were found to be 

influenced by music in reducing anxiety levels more than men. Kibler and 

Rider (1983) noted that other studies ( i . e . ,  Sears, 1960) had found slow, 

sedative music to be effective in stress reduction, as measured by 

physiological changes. 

Blanchard (1979) conducted a study on the effects of background music 

on exam anxiety of university students. The results suggested that music 

tended to minimize nervousness, and the subjects with the background music 



(the exp e r imen t a l  g roups)  go t  h i g h e r  g r ades  on the  e s p e r i ~ n e n t a l  exam. In  

t h e  r e s u l t s  the mean blood p r e s s u r e  and mean h e a r t  r a t e  of the c o n t r o l  

I, group (group with no music) went up sharply .  The mean blood pressure and 

t h a t  the con t ro l  group had a slower recovery of the h e a r t  back t o  the  

( performance. Many s t u d i e s  have t r i e d  t o  examine this. A study by Anshel j 

i and Marisi  (1.978) s t a t e d  that m~lsic i n h i 5 i t s  p s y c h o l ~ g i c z l  feedback 8 i  ( $ ;  I 

1. assoc ia ted  with phys ica l  exer t ion  and f a t i g u e .  Mil ler  (1984) , a s  repor ted  5 1 ii 

1 sub jec t s  i n  the  physiological  s t u d i e s  d id  f e e l  t h a t  the  perceived exer t ion  'I. It* t ; 

Nine s t u d i e s  attempted t o  exp la in  the  e f f e c t s  of d i f f e r e n t  types .of 

musical s t i m u l i  on physiological  p a r w e t e r s .  A common conclusion w a s  t h a t  

Anshel and Marisi  (1978) used music from the  popular rock category on the  

premise t h a t  it would e l i c i t  a maximum e f f o r t  and prolong t h e  performance 

time of  u n i v e r s i t y  aged s u b j e c t s .  Landreth and Landreth (1974) noted t h a t  

physiological  responses of the  l i s t e n e r  could be a f f e c t e d  by the  s u b j e c t ' s  

knowledge and understanding of the  musical score .  Konecni and Sargent-  

Pollock (1976) s t a t e d  t h a t  t h e  type of music a person chose t o  l i s t e n  t o  

might depend on t h e  type of a c t i v i t y .  An experiment by Weld (1912)  found 



t h a t  there was no correlation between tempo and change in heart rate. 

ilyde and Scalapino (1918) indicated that the heart rate increased or 

decreased depending on the type of music played. Podolsky (1954) 

discovered that soft, soothing music in the minor key decreased blood 

pressure. Sears (1954), as cited by Coutts (1965), reported that pulse 

rates increased with stimulating, lively music and decreased with slow, 

sedative music. Landreth and Landreth (1974) found, at the .001 level of 

significance, that heart rate increased when driving and forceful music 

was played, and decreased when music with softer changes in rhythm, 

texture and dynamics war pl n:-ei. In cortrast, Nelrcn r ~ d  Finch (19G2) 

revealed no significant difference on physiological parameters between a 

fast march, slow music, or white sound (noise resembling moving water). 

Most women exercise at a submaximal level. This present study used a 

submaximal test to produce a realistic situation. Advantages of a 

submaximal test in this study include reduced chance of subject dropout 

and lesser risk to the subject (Wilmore, 1975). A study by Washburn and 

Montoye (1985) indicated that the reliability of heart rate response to 

submaximal leg cycling is high (r-.91) and remained relatively constant 

over various workloads. Since this was not a diagnostic test nor a test 

to determine maximal values, a maximal test was not necessary. 

Summary 

Music is a therapeutic tool. It is felt by people who otherwise 

cannot communicate, it is helpful in blocking pain for patients in the 

hospital, and it-is relaxing and motivating. Physiologically, the 

literature indicated that music altered heart rate, blood pressure and 



p e r c e i l ~ e d  e s e r t i o ~ l .  The type? o f  music chosen.  f a v o r a b l e  o r  a v e r s i v e ,  was 

important  t o  t h e  r e s u l t s  o f  t he  s t u d y .  I t  was t h e  purpose o f  t h i s  p r e s e n t  

s tudy t o  examine how two types  of  contemporary rock  and r o l l  music ,  f a s t  

(between 144 b.p.m.  and 192 b .p .m . )  and slow (between 60 b .p .m.  and 66 

b.p.m.) would a f f e c t  s e l e c t e d  p h y s i o l o g i c a l  parameters  o f  a  female  s u b j e c t  

dur ing a submaximal e x e r c i s e  t e s t .  



CHAPTER I11 

METHODOLOGY 

Introduction 

This study examined the effects of fast and slow contemporary rock 

and roll music on selected physiological parameters of females aged 18 - 
31 years during a submaximal exercise test. This chapter describes the 

instrumentation, subject selection, music selection, and the statistical 

treatment of the dat~. . 

Instrumentation 

The following test instruments were used to collect the data for this 

study. Each instrument was calibrated and checked prior to each test to 

make sure it was in proper working order. 

Treadmill (Quinton - model 2 4 - 7 2 )  

Burdick Electrocardiograph ( M  - 2 0 0 )  

Beckman Metabolic Measurement Cart 

Beckman Instruments : ~ead~i-ece - for Randolph valves, model #2726 

Rudolph two-way valve #2700 

Rudolph rubber valves 

#2708 Large Rubber Mouthpiece 

5 2 . 5  cm Corregated Tubing 

Blood Pressure Cuff 

Mercury Sphygmomanometer 

Stethoscope 



Elec t rodes  - Offset D x ,  Silver/Silver Chloride 

Electrode Belt 

Sanyo Stereo/Cassette Player 

Two Memorex dB - 60 minute Cassette Tapes 

Rated Perceived Exertion Scale (Borg) (see APPENDIX A) 

Stopwatch 

Ban - Quet Tourniquets (to support the corregated tubing, 

electrocardiogram cable and portable stereo/cassette player) 

Subj ect Selection 

Twenty-seven female volunteers, who were regular exercisers, were 

obtained from the student body at the University of Wisconsin - La Crosse. 

An activity questionnaire (see APPENDIX B) was completed by every 

volunteer, and was used as a screening device. Subjects were excluded , 

from the study if they had an audiological impairment; were not regular 
. 

exercisers, (exercise four or more times a week for at least 30 minutes at 

75% or more or' maximum heart rate), or had a physical handicap of the 

lower extremities. The researcher randomly assigned (by a random drawing) 

the order in which the musical stimuli (fast, slow, or no music) would be 

presented. All three experimental conditions were presented to each 

subject. 

Music Selection 

The following three experimental conditions were given to each 

subject: a) no music; b) fast music (with a tempo between 144 b.p.m. and 

192 b.p.m.); c) slow music (with a tempo between 60 b.p.m. and 66 b.p.m.); 

in a randomized order. The tempo of the music in beats per minute 





averaged 9 2  d B A ,  the second song averaged 91 dBA and the  t h i r d  song 

averaged 85 dBA.  The average sotind level for the "slow music" tape was 

84.66 dBA measured with a single phone and extrapolated to 8 7 . 6 6  dBA in 

t h e  two phones (as it would be worn). The average level for the "fast 

music" tape was 8 9 . 3  dBA as measured on a single phone and extrapolated to 

92.3 dBA using two phones. The difference between the "slow music' tape 

and the Itfast music" tape was determined to be 4.7 dBA with the faster 

music being louder. 

Experimental Treatment 

Prior to the test each subject filled out an informed consent form 

(see APPENDIX C) and attended a practice session. At the practice I ; !' " 
session, the researcher showed the subjects: 1) where the electrodes were 

> i 

placed; 2) gave a verbal explanation of the Borg perceived exertion scale.; 1' 1 

3) how to get on and off the treadmill; and 4 )  where to hold the head and 

hands during the test. Each subject got on the treadmill and was hooked 

up LO the beckman headgear. 

On the day of the test, the subject was asked to refrain from eating 

for at least two hours prior to the test, and to report to the Human 

Performance Lab in a t-shirt, shorts or sweat pants, and jogging shoes. 

Be£ ore every test the ~eckman was calibrated. Weight measurements were 

I ,  

taken when the subject arrived. * 

The subject was prepared with a three lead arrangement (modified CM5) 

for electrocardiograph monitoring. The manubrium electrode was placed to 

the right side at the manubrium level, midclavicular. Preparing the 

subject consisted of cleaning the skin with gauze pads and alcohol, two 



q u i c k  swipes w i t h  a s k i n  p r e p  s c o u r  pad ,  and  one Inore rub with the 

a l c o h o l .  The lead elect l-odes were put i n t o  place as described above. 

Lead wires were a t t ached  t o  the electrodes and were connected t o  the  

Burdick e lec t rocardiograph machine. Af ter  two minutes (supine p o s i t i o n ) ,  

the r e s t i n g  h e a r t  r a t e  and blood pressure  were taken. Af te r  t h i s  was 

done, the s u b j e c t  walked over t o  the  t r eadmi l l .  The l e a d  wires were 

secured t o  the  s u b j e c t ' s  wais t  by a ve lc ro  b e l t ,  the  Beckman headpiece was 

f i t t e d  onto t h e i r  head, a  nose c l i p  was app l i ed ,  and the  earphones were 

adjusted t o  the  s u b j e c t s  e a r s .  The Beckman Metabolic Measurement Car t  was 

programmeducing t h e  sub. iec t t s  weight. k b ? o o d p : : ? s s ~ r e  was ~ a k e n .  Tha  

subject  s t r a d d l e d  the  t r eadmi l l ,  the  t r eadmi l l  was s t a r t e d  and a two 

minute warm up per iod (walking) began which allowed t h e  s u b j e c t  t o  become 

re-acquainted wi th  t h e  t r eadmi l l .  This s tudy used a modified Balke 

treadmill  p ro toco l  ( s e e  APPENDIX D). The music was begun a t  the  beginning 

of the two minute warm up. A r a t i n g  of t h e i r  perceived e x e r t i o n  was taken 

a t  the end of every s t a g e .  F i f t een  second e lec t rocardiograph r e c o r d i . n ~ r  

were taken dur ing the  last 15  second; o f  each minute throughout the  t e s t .  

The t e s t  was terminated when t h e  s u b j e c t  reached 80 pe rcen t  of  t h e i r  age 

predicted maximal h e a r t  r a t e .  This was c a l c u l a t e d  by us ing  the  formula 

(80% x [ (220  -age) (Ge tche l l ,  1983). A blood p ressure  w a s  taken 

immediately a f t e r  the  s u b j e c t  stopped running. The t r e a d m i l l  was' re turned 

t o  the warm up s t a g e .  The sub jec t  recovered (walked) on t h e  t r eadmi l l  f o r  

four minutes, an EKG s t r i p  was taken during the  l a s t  15 seconds of each 

minute. A blood p ressure  was taken a t  the  end of the  four  minute recovery 

while the  s u b j e c t  was s tanding.  Af te r  the  t e s t ,  t h e  s u b j e c t  was asked i f  

they l i k e d  o r  d i s l i k e d  the  music and how i t  made them f e e l .  This was 





CHAPTER IV 

RESULTS AND DISCUSSION 

Introduction 

This study examined how contemporary rock and.rol1 music affected the 

performance of females. It evaluated heart rate, V02, blood pressure, 

rated perceived exertion, and duration responses during a submaximal 

exercise test . 

This c.haptqr includes the resul~; a r l  discu:sion af t:l: data attai~lsd 

in this study as compared to the related literature. 

Statistical Treatment of the Data 

A one way analysis of variance (ANOVA) with repeated measures was 

performed on all of the parameters under all three experimental 

conditions. A post-hoc Scheffe' test was applied to all significant 

results ac che p< .05 level. This chapter presents the ANOVA tables, 

Scheffe' tests, and tables of means and standard errors for all of the 

variables. 

Descriptive Analysis of Subiects 

As shown in Table 1 the mean age of the 27 subjects was 23.8 -years 

with a standard error of 0.124. The mean weight of the subjects was 

133.9 pounds with a standard error of 0.60. 



Table  1 

Mean and  S t a n d a r d  E r r o r s  for Ape and Weicht - - 

Sample n Mean S tandard 
Error 

Age (years) 27 23.8 0.12 

Weight (lbs) 27 133.9 0.60 

Table 2 presents the heart rate and blood pressure responses while 

the subject was in the supine and standing position. A music stimulus was 

not played during either position. The mean supine and standing heart 

rate was the highest prior to the fast music condition (supine - 65.222, 
standing - 77.115). The mean systolic bl.cod pressures in the r upine and 

standing positions remained fairly consistant throughout all three tests 

with a variability of about 1mmHg. Likewise, the mean diastolic blood 

pressures, supine and standing, were found to be fairly consistant with a 

variability of about four beats. 



Table 2 

Means and Standard Errors for Demographic variables 
while s u p i n e  and Standina 

No Music Slow Music Fast Music 
n blean S tandard Mean Standard Mean Standard 

Esror Error Error 

HEART RATE 
SP 27 61.444 1.339 63.667 1.754 65.222 1.897 
St 26 74.115 2.244 75.500 2.050 77.115 2.582 

SYSTOLIC BLOOD PRESSURE 
SP 22 100.500 1.468 101.273 1.427 102.728 2.193 
St 22 106.182 1.960 106.364 2.360 105.364 2.345 

DIASTOLIC BLOOD PRESSURE 
SP 22 60.273 1.682. 64.818* 1.682 64.273 1.6.25 
St 22 71.455 1.781 74.000 1.706 72.909 1.510 

* - Significantly different compared to the no music condition 
at the p< .05 level 

Sp - Supine 
St - Standing 
Table 3 indicated that there were no significant differences in heart 

rate or systolic blood pressure in either the supine or standing position, 

but there was a significant difference in the supine diastolic blood 

pressure. 



T a b l e  3 

One Way Analysis o f  Var iance  with Repea ted  Measures 
f o r  V a l u e s  O b t a i n e d  P r i o r  t o  Music Stimulus 

Variable Sum o f  Degrees of >lean F F Probability 
S q u a r e s  Freedom S q u a r e  Value Critical 

Supine HR 194.667 2 
Error 2396.667 52 

Standing HR 117.231 2 
Error 3617.436 50 

SupineSBP 56.273 2 
Error 1364.394 42 

Standing SBP 12.485 2 
Error . 2027.515 42 

Supine DBP 271.030 2 
Error 1283.636 42 

Standing DBP 71.758 2 35.879 0.95 3.22 0.395 
Error 1586.909 42 37.784 

* - Significant Difference at p< .05 level 
HR - Heart Rate 
SBP -. Systolic Blood Pressure 
DBP - Diastolic Blood Pressure 

A ScheffeO test was applied (Table 4) and significance was found 

between the no music and slow music condition. Prior to the slow music 

condition the subjects mean blood pressure was approximately 4mmHg higher 

than the no music condition. This finding is questionable in light of the 

high standard error. This cannot be attributed to a music stimulus since 

none was employed at the time. * 



Table 4 

Scheffe' Test 

Variable Population Observed Mean Scheffe' Critical 
Comparison Difference Value 

DBP 

- * - Significant Difference at p< .05 level 
DBP - Diastolic Blood Pressure 
A = No Music Condition 
B = Slow Music Condition 
C = F u t  Music Condition 

Table 5 indicated that the highest mean systolic and diastolic blood 

pressures during exercise were found during the fast music condition 

(systolic - 143.815mmHg, diastolic - 75.636mmHg). In the recovery period, 

the mean systolic blood pressure was also the highest during the fast 

music condition (118.273mmHg) but the diastolic was highest during the 

slov n.?:ic conlitlon (75.C3.jHgj. Althdugh tha~e b t r e  some variatiorls in 

the obtained values, no significant differences were found. 

Table 5 

Means and Standard Errors of Systolic and Diastolic 
Blood Pressures during Exercise and Recoverv 

No Music Slow Music Fast Music 
n Mean Standard Mean Standard Mean Standard 

Error Error Error 
SYSTOLIC BP 
Ex 22 142.818 0.527 140.455 3.386 143.818 3.089 
Rec 22 112.364 2.012 114.545 2.890 118.273 3.008 

DIASTOLIC BP 
EX 22 73.818 1.726 73.545 1.907, 75.636 2.338 
Rec 22 72.364 1.798 75.636 1.566 73.908 1.390 
No Significant Differences  were ohsel-l~ecl a t  p< . 0 5  l e v e l  
Es = Exerc ise  
Kec = Recovery 





T a b l e  7 

Means and Standard Errors for Heart  Rate 
at Each Stape 

No Music Slow Music Fast Music 
n Mean Standard Mean Standard Elean Standard 

E r r o r  E r r o r  E r r o r  
Stage 

* - Significantly different compared to the slow music condition 
at the p< .05 level 

Table 8 indicates that although there was variability in the mean 

heart rates, only the heart rates in the second and fifth stages were 

significant. The Scheffe' test (Table 9) found the significant difference 

to be ba+t0eer t\e f ~ t  rls!c. (~eco2d r.taL{ - 140.59?b.?.m , fifth st&&: : I  

..- 
159.167b.p.m.) and slow music (second stage - 136.185b.p.m.. fifth stage - 
152.667b.p.m.) conditions-for both stages. 



T a b l e  8 

One Way Analysis  o f  Var iance  with Repeated Measures 
fol- Hear- t  r n  t e  

Var i ab l e  Sum o f  Degrees o f  EIean F F Probability 
S q u a r e s  Freedom Square va lue  C r i t i c a l  

HR 1 205.728 2 102.864 2 . 3 0  3.18 0.112 
E r r o r  2327.604 52 44.761 

HR 2 515.346 2 257.673 3.95* 3.18 0.025 
E r r o r  3395.654 52 65.301 

HR 3 454.144 2 227.072 2 . 7 1  3 .25  0.080 
E r r o r  3185 -411  38 83.827 

HF. 4 55.590 2 32.-'95 1 . 0 3  : .40  0 .371  
E r r o r  761.077 24 31.712 

HR 5 127.000 2 63.500 6.88* 4 .10  0.013 
Error 92.333 10 9.233 

* - S i g n i f i c a n t  D i f f e r ence  a t  p< .05 l e v e l  
HR 1 - Heart Rate  a t  s t a g e  1 

Table  9 

Schef fe '  Test 
- - - . - - - I  - . - _ I - - - - . - _ . . - - - *  -----.- - - - , . I - -  

V a r i a b l e  Popu la t i on  Observed Mean Sche f f e '  C r i t i c a l  
Comparison Di f f e rence  Value 

-;i = S i g n i f i c a ~ ~ ;  ! ) i f f c x ~ - ( b l l ~ . i a  i i t  1 ) s :  . [ I ! ;  l t l * . . t  I 
A = No Music ( : o ~ l ( l i  t i o ~ !  

. ,  . 
I n l  A S l  ow PI{I : ,  i ,  . I : ! , : :  : I c f v ,  

, .  . 
1 - 1,';i:;t b I \ i > ; i i  ! . < :  i : ' 

! i ; :  * )  ] { ( , [ i , . ;  , , ,  . . !  , . $  . . I  , * , , . :  
I 



In Table 10, the mean oxygen consumption (VO ) increased slightly 2 

with each stage. The highest values were obtained during the fast music 

condition for the first two stages (stage 1 = 0.802L/min., stage 2 = 

1.560L/min.), and during the no music condition (stage 3 - 1.828L/min., 
stage 4 - 2.083L/min., stage 5 - 2.329L/min.) for the last three stages. 
In the fifth stage the V02 value was the lowest during the fast music 

condition (2.132L/min.) as compared to the slow music condition 

(2.218L/min.) and the no music condition (2.329L/min). 

Table 10 

Means and Standard Errors for VO 
at Each Stane 

2 

No Music Slow Mus ic Fast Music 
n Mean Standard Mean Standard Mean Standard 

Error Error Error 
Stage 

* = Significantly different compared to the no music condition 
at the p< .05 level 

According to Table 11, the only significant difference in-VO was 2 

during the fourth stage. A Scheffe' test (Table 12) indicated that the 

difference was between the no music condition (mean = 2.083 L/min) and 

Ill ' 6 ,  
Ill' , 1 
nn 

4 

I 

~1 

the slow music condition (mean - 1.926 L/min). 



Table 11 

One Way Analysis of Variance with Repeated Measures 
for V02 - 

Variable Sum of Degrees of Mean F F Probabilitv 
4 

Squares Freedom Square value Critical 

V02 1 0.010 2 0.005 0.76 3.18 0.473 
Error 0.349 52 0.006 

V02 2 0.042 2 0.021 1.19 
Error 0.910 52 0.018 

V02 3 0.055 2 0.027 1.39 
Error 0.749 38 0.020 

V02 4 3.170 ? 
Error 0.550 24 

V02 5 0.116 2 0.058 2.02 4.10 0.183 
Error 0.288 10 0.029 

* - Significant Difference at p< .05 level 
V02 1 - Oxygen Consumption at stage 1 

Table 12 

Scheffe' Test 
-- - - -  --.- - .- --- . - 
Variable Population Observed Mean. Scheffe' Critical 

Com~arison Difference Value . 

- - 
XB .- Xc -0.113 0.155 

* - Significant Difference at p< .05 level 
A - No Music Condition 

* 
B - Slow Music Condition 
C - Fast Music Condition 
V02 4 - Oxygen Consumption at the fourth stage 

Table 13 indicated that as the stages progressed and the exercise 

became more difficult, the mean perceived esertion increased by 

approsirnately one n~i111Lel- per stage. The liiglrrst. IlleaIl pel-ceivrd exe r t i o l ,  





Table 14 

One Way Analysis of Variance with Repeated Measures 
for Rated Perceived Exertion - 

- 
Variable Sum of Degrees of Mean F F Probability 

Squares Freedom Square value Critical - 

RPE 1 0.222 2 0.111 0.13 3.18 0.880 
Error 45.111 52 0.868 

RPE 2 
Error 

RPE 3 1.633 2 
Error 47.700 38 

RPE 4 Q.389 2 3 194 0.22  3 fa.[: 0.806 
Error 19.611 22 0.891 

RPE 5 2.333 2 1.167 2.69 4.10 0.116 
Error 4.333 10 0.433 

No Significant Differences were observed at p< .05 level 
RPE 1 - Rated Perceived Exertion at stage 1 

Table 15 indicated that the mean recovery heart rate was highest 

during the fast music condition (110.407b.p.m.) as compared to the slow 

(109.222b.p.m.) and no music condition (108.148b.p.m.). However, as Table . 
16 indicated, these were not found to be significant. The mean recovery 

V02 for the fast music ( 0.913L/min) was slightly higher then the no music 

condition (0.911L/min) and both the fast and no music conditions were 

higher than the slow music condition ( 0.887L/min). Again, no significant 

differences were found. 



Table 14 

One Way Analysis of Variance with Repeated Measures 
for Rated Perceived Exertion 

Variable Sum of Degrees of Mean F F Probability 
Squares Freedom Square value Critical 

RPE 1 0.222 2 
Error 45.111 52 

RPE 2 
Error 

RPE 3 1.633 2 
Error 47.700 38 

RPE 4 0.389 2 
Error 19.611 22 

RPE 5 2.333 2 1.167 2.69 
Error 

4.10 
4.333 10 

0.116 
0.433 

No Significant Differences were observed at p< .05 level 
RPE 1 - Rated Perceived Exertion at stage 1 

Table 15 indicated that the mean recovery heart rate was highest 
. 1 

during the fast music condition (110.407b.p.m.) as compared to the slow 

(109.222b.p.m.) ar.d nu music ~onCitiax~ (108.1485 .p.a. ) . h'oxuver , ilb YaAe 

16 indicated, these were not found to be significant. The mean recovery 

VO for the fast music ( -0.913L/min) was slightly higher then the no music 
- 2 

condition (0.911L/min) and both the fast and no music conditions were 

higher than the slow music condition ( 0.887L/min). Again, no significant 

differences were found. . 







l e v e l  of  s i g n i f i c a n c e .  Heart  r a t e ,  oxygen consumption (VO ) , and d u r a t i o n  
2 

g v a r i a b l e s  t h a t  were measured 

Hear t  r a t e  appears  t o  be i n f 1 1 1 ~ n r p A  hv n m i l c i r 3 1  c t i m r T l r r c  T- +L:- 

t o  t h e  s l o w  musical  cond i t ion .  For t h e  same s t a g e ,  the heart r a t e s  dur ing  

when calming;, soothing, music was olaved. 

Blood pressure d i d  n o t  seem t o  be a f f e c t e d  by a musical  s t imu lus .  

The s i g n i f i c a n c e  tha t 'was  found i n  the  s w i n e  d i a s t o l i c  blood Dressure 

would be p resen ted .  Because many of  t h e  s u b j e c t s  were c lassmates  of  t he  

i n v e s t i g a t o r  and each o t h e r ,  t he  t h r e e  experimental  t r ea tmen t s  were 

pressures ~ - e ~ l l ; ? i i ~ ~ - d  f n i r l y  cons i s  :ant t I i r o u ~ , h o u t  a l l  t h l - c b e  t e s t s .  I'Jc.causr 

o! c h i s  c o n s i s t  n n c v  1 1 o 1 1 c ~  ~ c t ~ l - 1 -  t c l : l ! ~ c !  t o t)i. s i ~ n i  f i c - i , ~ ~ :  . Li  l i ~ w i  sc>.  t - l i c .  n l c ~ i ~ : ~  



d i a s t o l i c  blood pressures were found t o  be f a i r l y  cons i s t an t  with a  

v a r i a b i l i t y  o f  about four b e a t s .  These r e s u l t s  c o n f l i c t e d  with Blanchard 

(1979) who found t h a t  blood pressures  were s i g n i f i c a n t l y  lower than t h e  

c o n t r o l  (no music) when both rock and r o l l  and c l a s s i c a l  music were played 

i n  t h e  background. The d i f fe rence  between t h i s  p resen t  s tudy and 

Blanchard (1979) was t h a t  the  s u b j e c t s  i n  t h i s  s tudy exerc ised t o  t h e  

music and the  sub jec t s  i n  Blanchards study were taking an examination. 

Oxygen Consumption 

The oxygen consumption (VO ) appeared t o  influenced by the  presence 
2 

of slow music. When slow music was played the  VO was s i g n i f i c a n t l y  lower 2 

during t h e  four th  s tage  of exerc i se  than it was when the  sub jec t s  

exerc i sed  without any music. This ind ica ted  t h a t  slow music was more 

i n f l u e n t i a l  on oxygen consumption i n  the  l a t e r  s t ages  of exerc i se .  

Rated Perceived Exertion 

Rated perceived exer t ion  was no t  a f f e c t e d  by music i n  t h i s  s tudy.  If 

tne  t e s t  had been a  little longer a significant d i f fe rence  may have . 
occurred.  Many of the s u b j e c t s  d i d  no t  run f o r  more than f i v e  minutes and 

t h e r e f o r e  d i d  n o t  wbrk a t -  a h igher  exerc i se  i n t e n s i t y .  Although the  

r e s u l t s  of t h e i r  s tudy were no t  s i g n i f i c a n t ,  Nelson and Finch (1962) 
# 

suggested t h a t  the  sub jec t s  f e l t  t h a t  the  perceived exer t ion  was lower 

when they l i s t e n e d  t o  a f a s t  march a t  a maximal e f f o r t .  If t h i s p r e s e n t  
' 

s tudy had included a  maximal e s e r c i s e  t e s t  a s i g n i f i c a n t  d i f fe rence  i n  

r a t e d  perceived exer t ion  might have been observed. 

D ~ I - n  t i on  

Duration \;;is f o u ~ i c l  to Itc : ; i , q ~ l i f i c a i t  nf'fcct-cld by  the  esperimcntnl 



ran longer than when fast music or no music was played. As indicated by 

this present study, heart rate was lower when slow music was played. 

Since the termination point of this test was 80% of the age-predicted 

maximum heart rate, it appeared that the subjects ran longer with the 

slower music because it took longer for them to reach the termination 

heart rate. Nelson (1963) and Anshel and Marisi (1978) found that music 

did not significantly affect endurance of the subjects. Nelson (1963) had 

used a maximal effort and concluded that music may increase muscular 

endurance at a submaximal level, rather than a maximal level. This study 

found that music increased endurance at a submaximal exercise level. 

There were no significant differences in heart rate or VO during 2 

recovery. When reviewing the data of heart rate and VO some variations 2 

did exist; again, these were insignificant. Mean heart rate was found to 

be the highest during the fast music condition while mean V02 was the 

lowest during the slow music condgtion. 

80% of Ane Predicted Maximum Heart Rate 

There were no *significant differences at 80% of age predicted maximal 

heart rate (termination point). The heart rate during all three . 
conditions was very similiar because the subject age range was very small. 

The VO was highest during the no music condition and the lowest during 
2 

the fast music condition; again, these were insignificant. This suggests 

that the subjects were using oxygen more efficiently while the fast music 

was played. The perceived eser-tion was also insignificant but there was 

some variation. The lowest rated pel-ce ived exertion w a s  dur-ing the  East- 

music condi ti O I I  w i ~ i c l l  i i ! ; i - t - t b d  \.:i : ? ]  : 110 s t  ~ c l ; , ~  ;'<el :;or) i 1 (!(,?) wllc)  s ; u ~ , ~ , i ~ : , ;  t ' c l  

I 



that perceived exertion was lower while the subjects listened to a fast 

march at a maximal effort. If the test had been terminated by a different 

method, a significant difference in perceived exertion may have been 

found. 

Summary 

In this study, significance was found for heart rate, V02, and 

duration. Heart rate was significant in the second and fifth stage of 

exercise with the lowest heart rate occurring during the slow music 

condition and the highest heart rate value occurring during the fast music 

condition. Since the termination point of the test was 80% of age- 

predicted maximum heart rate, the subjects ran for a longer duration when 

the slow music was played. This led to a significantly longer duration 

when the slow music was played. Significance was also found for VO in 
2 

stage four with the lowest value occurring in the slow music condition and 

the highest during the no music condition. Rated perceived exertion and 

blood pressure, were noc signiticancly aifkcted by music dtring any pait 
% 

of the test. 

The results of' this indicated that slow tempo rock 

and roll music compared to fast tempo rock and roll music will enhance 
\ 

duration of performance. In addition, heart rate and oxygen consumption 

(V02) may be affected by musical stimuli, dependent upon the musical tempo . . * 

utilized. 



CHAPTER 5 

SUkDLIRY, CONCLUSIONS, AND RECOMMENDATIONS 

With the popularity of jogging with a portable stereo/cassette 

player, studies need to be done to determine which type of music is the 

most beneficial to a person's performance. This study tested females who 

ran on a treadmill while listening to three musical stimuli. This study 

simulated, as closely as possible, the intensity of exercise women would 

do on a regular basis. 

A statistical analysis of the data revealed that heart rate, V02 and 

duration were affected by the musical stimuli. During the slower musical 

condition the values for heart rate and VO were the lowest and the 
> '  2 

duration was the longest compared to fast music condition. The data from 

this study suggested that jogging to slower music would increase the 

length of performance. 

The heart rate during the slow music was consistantly lower than the 

fast or no music conditions. The VO was lower during the slow music 2 

condition until the subjects approached the later stages of exercise (as 

the intensity became more difficult). This suggested that slower music is. 

better to use during submaximal esercise (less than 80% of maximal heart 

rate). To exercise at a greater intensity (80% or greater of maximal 

heart rate), this study indicated t h a t  one would be able to u s e  oxygen 

Inore c f f  iciently w h i l e  l i s t e ~ l i t ~ ~ ,  t o  a f i i ~ t f ' l -  n ~ u s i c n l  sc .1  clct iorl 



Conclusions 

Based upon the limitations of this study, the following conclusions 

were made: 

1. There was no significant difference in rated perceived exertion or 

blood pressure during a submaximal exercise test while listening to fast 

or slow contemporary rock and roll music. 

2. Heart rate was significantly lower during the second and fifth stages 

of exercise while slow rock and roll music was played as compared to fast 

rock and roll music. 

3 .  Oxygen consumption during the fourth stage of exercise was 

significantly lower during the slow rock and roll music condition than it 

was when no music was played. 

4 .  Duration was significantly longer while the slow music and no music 

conditions were played than when the fast music condition was present. 
, '  

. 5 .  None of the physiological or psychological factors measured in this 

study were significantly affected by the musical stimuli during recovery. 



Recommendations 

The results of this study warrant the following recommendations for 

future studies: 

1. A similiar study with a larger sample size may produce different 

results . 

2.  A study using a different termination point, such as rated perceived 

exertion, may elicit different results. 

3. A study comparing different types of music such as jazz, classical, 

country, etc. may produce different results compared to the present 

investigation. 

4 .  Using a maximal rather than a submaximal exercise test while listening 

to music may offer more significant data. 

5.  Calibration of the volume of the music so that it is consistant . 

throughout all of the musical selections will decrease the likelihood 
, ' 

of volume being an extraneous factor in the study. 

6. A similiar study with a male population might.help differentiate 

responses between the male and female gender. 
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RATED P E R C E I V E D  EXERTION CHART 

7 VERY, VERY L I G H T  

8 

9 VERY L I G H T  

10 

11 F A I R L Y  L I G H T  

12 

13 SOMEWHAT HARD 

14 

1 5  HARD 

16 

1 7  VERY HARD 

1 9  VERY, VERY HARD 

Borg ( 1 9 7 0 )  
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APPENDIX C 



1, , hereby authorize Karen Leanne Smith, a 

graduate student at the University of Wisconsin - La Crosse, to include me 

in her thesis study of the effects of music on physiological parameters. 

It has been explained to me that I will be required to complete an 

activity questionnaire and perform a submaximal test on the treadmill 

until I reach 80% of my predicted maximal heart rate, at which time the 
t 

test will be terminated. I agree to have my blood pressure, heart rate, I 

and VO ( the amount of oxygen that is used by the muscles for energy per 
I 

minute), evaluated by a cuff and stethescope, electrocardiograph, and 

i 
Beckman Metabolic Measurement Cart, respectfully, while I listen to music @ 

through headphones. 

I understand that the test may cause dizziness, sweating and 

irregular heart rates due to the exercise. However, every effort will , 
I 

be made to minimize these occurances and if any abnormal observations 

are noted the test will be terminated immediately.. I also understand 

that I will be bene'fiting the study of the effects of music on females. 

I understand that I have the right to refuse to participate in, or to 

withdraw from, this research at any time without penalty. Also, the 

researcher may stop the study at any time. 

I hereby acknowledge that no representations, warranties, guarantees 

or assurances of any k i n d  pertaining to the procedure have been made to 

me by the University of Wisconsin  - La Crosse, the officers, 

nd~llinistrntion, <~mployePs o r  1):. ;in!-onc acting on btlhal f of a n y  of thcn!. 
I 

I unclcl-s t n l l d  : 11;l: i t 1 1 1 2 \ 7 c ~  f u r :  111.1-  LIPS t ions , c o ~ i t l ~ i t ~ ~ ~ t  :: , o r  c o ~ ~ c c l - n r ;  
I 



about the study or the informed consent process, I may write or call 

Karen Leanne Smith at home: 226 West Ave. N., La Crosse, WI 54601, 

e l :  7 8 2 - 8 3 0 4 .  I acknowledge that I have received a copy of this form. 

Signed at this day of 

, 19 , in the presence of the witness whose signature 

appears below opposite my signature. 

Witnessed by: 

(signature) 





RAW DATA 

VARIABLES 
I D  HR1  HR2 H R 3  H R 4  HR5 H R 6  V 0 1  V 0 2  V 0 3  V 0 4  V 0 5  V 0 6  B P I  E P 2  

B P 3  B P 4  P E 1  P E 2  PE3 P E 4  P E 5  P E 6  DUR RHR RVO SUHR S T H R  H R 8 0  V 0 8 0  PE80 L'T >.C:C 








