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Abstract

N v . \\\‘.A‘ . ’.‘\ ) {: ‘»
i L : I ; o .
' The purpose of this study was to evaluate the effect ol relaxmg muslc on EMG

g 5

and ﬁnger temperature measures of tension reductlon in a group of college students

v

{N=40) who are not professlonal musnaans and do not have a history ol tension
headaches that is, a normal sample Partrcularly. the purpose was to evaluate whether or
| not dlflerences could be seen between and among four types of musnc that have been
found inthe llterature to be relaxmg, and a no musrc condition. There were lour music
canditions consnstlng of entramment musnc (Mark Rlder) Steven Halpem s muslc
~Baroque (Pachelbel) music, jazz (Pat Metheny) musnc and a no music oondltlon The
tape- lnstenmg procedure consisted of these five music condmor\s presented in one ol
five dltferent orders fo randomly aSS|gned subjects lnterspersed between the music
condltcons were five types of wsual-spat:al puzzles The effects of the music on the
relaxatlon response of each volunteer were measured by EMG and tinger temperature
readmgs The pnmary statlstncal analysis used was a one-way ANOVA with repeated
measures Analyses of vananoe examining the mean and slopewalues of EMG and finger
' temperature revealed that there was no s:gnrtlcant difference among the music

condmons The criterion for judgmg sughrf cance-was an F-ratio atfp- 05 Companng the

four music condltlons wrth the no music condition using the Scheffe test also revealed no

T

ditference betwmegroup of four music conditions an'd'No Music. PostHoc
comparisons using between group t-tests indicated that the music by both Mark Rider and
Pat Metheny was tound to be sugmﬁcantly less relaxing (p< 05) than Steven Halpem' s or

Pachelbet's music and the no musnc condxtion usmg EMG mean as a measure. When Pat

xa



Metheny S musuc WCompmw to the other music conditions using EMG slope asa-

\m) p

: 'measure ot rate ot relaxatron it was found that Pat Metheny S music relaxed people ata

taster rate (p<.05) than the other music oonditions. Using t'wer temperature mean as a .

" measure ofcreiaxauon Pat Metheny s music raised finger temperature toa hlgher level

p<. 05) than anQ of the other music condmons Implications for oounselhng and for further

n

research were dlscussed ' ' : - >
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‘CHAPTER | : . - .
_INTRODUCTION ‘

The powers that can be communicated to earth by means of music are as yet
scarcely suspected by the average mdtvrdual .

But the time Is fast approaching when Man will select hrs music with the same
‘intelligent care and knowledge he now uses to select his food. When that time
comes, musig will become a principlé source of healing for many individual and
social lllS and human evolution will be tremendously accelerated

(Connne Heline, Esoteric Music of Richard Wagner).

[N,

In the industrialized first world children and adults no longer tend to die of mfecttous
diseases such as typhold cholera, measles, smallpox and tuberculosis at the tremendous rate
we once did during the nineteenth century We hve Iong enough to expenence the slow
deterioration of our bodies. We witness the clogging of our arteries, the gradual weakemng ol ,

| the i immune system dntil a mw allowed to take hold In recent decades medlczl
science has come to an important: msnght. the diseases of aging we now expenence, the‘rate at

which they progress, can be lnfluenced by how we live our lives, panncularly, by how much
- stress we encounter (Sapolsky, 1988) o | P -, ,

Anxiety and stress’ are wrdely reoogmzed as havung detrimental effects on human

-

behavior and health. Medical advances have been made in understandung the. physuology
involved. Now lt is known how the body constmctively responds toa stresstul event how it

gathers the energy to cope and how the same responses can causeham when chromcatly
prolonged for tnstance. speedlng the rate of cholesterol deposit in the bloodstream, or-

reducing the immune system's abltity to screen for tumors S e
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- Stress has become a growing social concern. ‘An article in Newsweek (April 25, 1985')
descrlbed several ways in which the current economrc and busrness climate takes a 1ol on
today S workers Company mergers and takeovers corporate and government restmqtunng
high-tech monitoring ot .worker performance early retirement and demandlng supervisors or

bosses oreate an atmosphere where many workers dalm thenr jObS cause them stress. There

isa concem that not only the frequency in whrch we expenenoe stress is increasing but that we

may also expenence more ohronlc moessant’ stress now than, say‘, twenty-llve yeamr ago.

There is a growing list of ways in which stress can make us ill. ‘Up to 75 per oent ot all

medical disorders have been directly attributed to stress (Hanser 1985) Psychosoclal

stressors have been |mplrwted in the development or progression of such medlcal problers\/'

-as peptlc ulcers ulcerative colitis, skin dnsorders female reproductwe dlslunctlon headaches,

‘depresslon backagn msomma coron artery disease, resplratory allments and other life-
B{ ary

threatemng diseases such as cancer (Hanser 1985 Whatmore and Kohll 1974) Research
has shown how a lrtetlme of chronic stress reactlons can injure brain cells, aggravatlng the
damage caused by strokes and selzures and possibly acceleratmg the Ioss of mental

functromng assocrated with aging (Sapolsky, 1988).

/
3

“Since stress is so thoroug'hly'a part of our l‘lves,' many individuals and mental health

practmoners have developed and applied various models for ooplng with stress. There are two -

" ‘major categones of coping models: the mstrumental and the palllatnve (Hanser, 1985). The

mstrumental model involves using direct action to change a problematlc intéraction. The

purpose of most mstrumental models is to ohange the envrronme\htal demands the person

encounters orto enhanoe the ability of the person to cope with’ the situation.



¥

primary concem in this model is in managing tension, and avoiding or minimizing distress.

The palliative approach attempts to regulate the emotions assodciated with stress. The

Examples_of palliatr'\re stress-reduction techniques are: guided imagery, music, systemic or
progresslve muscle relaj(ation, hypnosis and biofeedback (Hanser, 1-985). In actual practioe,
coping'strategies combine instrumental ‘and palliative'techniques by focusing attention,
regulating emotions 'and solving; the immediate problem.

Through relaxation; _rnusic therapybca_n lacilltate dtanoes in emotion. Moreover, it _én
asslst in instrumental stratégies by using the music settlng as'a model for thé environment |
where problems can be identifi ed and solved, as in a ps:yohotherapeutic counselling session -
(Devlin, 1986) Within the. controlled environment of the music therapy srtuatron stress related: .
behavior can be observed and changed Here, emotional and behavroral aspects become an
integrated oopmg strategy (Hanser 1§85) Hence, using music to relax our bodles can help

: prevent |llnesses caused by prolonged or chronic stress reactions, even though we may have
not yet shown overt mamtestatrons of stress related problems Also, in cgses where we show
symptoms of stress related dnff cuities, such as headaches, backaches, :rnsomma music
enhanoed relaxation can help us manage, avoid, or minimize the distress we expenence asa

. result of these symptoms. ) ‘

‘ | Knowlng whlch. type of music is an effeotlve means of relaxation may be\useful in
stress management and pain reduction. A person who is aware of an increased stress level in
hrs or her body could be prescnbed the use of the most effectlve type of relaxation music at

- home or at work when they wlsh to feduoe this level, Instead\ of using time oonsumlng and

costly methods of selt-hypnosls progressrve relaxat:on or bnoteedback a counsellor or

, physlcaan may use musrc which. eﬂectlvely and oonventently relaxes the person,

1 .
LI
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Although recorded music around us is often taken for granted throughout the ages and
around the world, music is ackno‘»%ledged as ha-vnng a certam magical quality whlch enchants
and inspires us. The uss of music in healmg has a very long hlstory Acoordlng lo Achterberg
(1985), music is one of the most ancnent therapies. In Egypt. four’ thousandyears ago, prlest |
doctors used musical incantations to increase the fertility of women (Podolsky. 1 939). In Greek N
antiquity, Pythagoras, a phllosopher and mathematician, believed that if one partlc:pated ina
daily routine of singing and music making, it would lead to good mental and physical health
(Meincke, 1947) Young David, in a Biblical account, caused Saul's melancholy to dlsappear by
strumming on his harp (Hughes, 1948) For thousands of years, Buddist and Hindu prlests in
- India, Chlna and Tibet used chants, melodlc patterns and rhythms in a highly developed
sctenoe of healing (New Age Joumal March/Apnl 1987). Johann Sebastlan Bach wrote a
series of harpsnchord pleces tor the Russuan Envoy, COUm Kayserling, who often suffered
bouts of insomnia. He asked Bach to write some bnght yet émuslc so his musidian, |
Johann Goldberg. could play these to the Count until he slept. The composmon Is known as '
the "Goldberg Vanatrons (OStrander and Schroeder, 1979) Other examples of muslcal i
heallng can be lound in Hebrew Arabian, Greek and Roman classlcal sources (Hughes, 1948),
~as well as |n Nc/lrth American, Australian, Polynesian, and Atnmn Aborlginal ultures. l\ﬁtrslc has
played an lmportant partin human health and happlness throughout hlstory. and it has retained

its status as a pleasant heallng agent even today

~
/



Music is maglwl It gives us pleasure plays with our emetions and heals us. We often '
face our music oollectlon and wonder: what type of music wilf fit my mood" Which will change '
my mood to the one(l'want? ' ‘

Exactly how music aflects our brains ‘and why it influences our bodies is still a matter of
~ scientific debate The most general questlon "How does music act on our bodres" is the basic

one this research study is helping to answer. Usmg only the category of relaxmg music the
specific questlon of interest here is: 'ls one torm ot relaxing musnc more eflecttve lhan
‘another?' Or ‘Does all relaxing music relax in the same way and to the same degree?' The
answers to these specrfic questions will glve us some clues asto what elements in music help
usrelax and heal. - | - ' | 5"» |
neral Qvasview of thi
In Chapter I, the rationale tor studying music as a means of 'stress redu‘ction Is -
: discussed Chapter II deals with the phystology of stress relaxatlon and how music affects
these states. Some issues about the research on the physiological effects of music are
discussed and the hypotheses are stated in Chapter N, the design and method of the
experlment is detailed. Chapter IV reveals thé, results of the expenment and Chapter V
dlscusses the lmpllcatlons ot the results the Ilmrtatlons of the study and suggestlons for future
_researcf&;_) B _ o ' | |
o Anxlﬂy_;"'The att'ective.response to a threat (Lazarus 1966).

Ane.md_state_o_t_gmsgjgu;m an lnward directed mental state achieved through

various practloes lncludmg medltatlon Yoga deep relaxatlon*“‘etc (Achterberg, 1985). .

-~



Ludwig ( 1969) described the general characteristics of an altered state ot

consciousness as: -
| (1) a de‘crease in selective awareness, a suspension of criticism, or inward directed
awareness, o | |
(2) Iettrng go or giving in to expenenoe
""":,(3) changes in body i |mage such as feehng wenghtless or feeling dlsassociated
and expenences of oheness with the universe,
(4) a dlsrupted time sense, |
(5) teellngs of joy and ecstasy, feslings of profound insight, and teehngs of .
re]uvenatlon and | |
(6) the inabfiity to. comniunicate the n-ature of the experience to someone who has 'f
‘ bnot undergone the same experience. | - ‘ | |
~A_u9_[mQ[L efforts consrstmg of action potential output from the occulomotor cortex '.
These efforts allow some sagnals oommg into ‘the orgamsm to have greater mfluence
“on the nervous system than others Thts output ‘can be great enough fo produco the
tumrng of the eyes toward the source of stimulation or so sllght asto produoe a
. response as if" to Iook in that dlrectlon (Whatmore and Kohli, 1974).
. Baroque Music; Music of-the penod after the Renaissance, beginning about 1600 and
ending with the death of J.S. Bach in 1750 (Buggert and Fowler 1973)
le.t[gs; Debllrt_atm_g, excessive stress (Selye, 1974).

EMG:; Etectromyographic measurement of the’stress ‘response which assesses the
;

o etfects of the stress response (or relaxatlon) on the striate muscle system (Everly and '

: Rosenfeld 1981)

: .
N " #



- Emetion; A state ot the organism that includes such dimensions as affect

physiological changes and ‘motor- behavroral manrtestatrons (Lazamz, 19667
Em[a_nmgm Periodic events that are close in frequency tend to occur in phase with
: each other hence minimizing total energy output (erer and Eagle 1986)

Eustre_s_s_, Posmve stress arousal which can be a motrv.ating force to improve the :

,'C quality of life (Selye 1974). | . |

’ Gﬁﬂ_&mLAdantm_Symm A theoretical tramework developed by Hans Selye
whtch structures the collectwe role of the endocnne response axes dunng chronlc
stress (Selye 1974, 1977).

The adapttve effort of the body s physrologlml systems to

actrvely maintain a level of tuncttomng within the limits of tolerance of the system&rn -
the midst of, ver changing condttlons (Everty and Rosenfeld, 1981). -

Jazz 'Music th ught to have originated around 1900 in which the musician is creating
melodlc variations 'based on harmonies of original matena! Thesepvanattons are
created agalnst a baokground of rhythmic syncopatron (The Larousse Encydopedta of
Muslc 1976). ' v o

Largo: Very slow pace ot music usually 40 to 60 beats per mtnute

Me_lg_dL An arranged series of tones extracted from a pamcutar swle Thts senes ot

-~ tones can convey musical. meanmg Most melodles make an tmpressmn wrthrn the
tramework of their, pitch and rhythm and therr assocuatlons with toné color, dynamrcs
and harmony (Buggert and Fower, 1973)‘. |

Egmatgmg_s_ga[g_g, A ﬁve tone scale |

° e ' |
w Physical alterations in the body which are psychologroat

In ongtn and if the alteratlons in the tissue system aﬂected are srgnrticant enough and if



the organ system affected is essentnal to life, the psychophysiological dusordermay

lead to death (Everly and Rosenfeld 1981) ‘ ‘ . R
“Psychosom atic di isorder; Often confused with what was once termed hystencal
neurosns, conversion type which does not mvoNe the destmctnon of hssue
0Psychosomat|c dlsorders are now calred psychophysiologlcat dtsorders to avold
contusuon with conversion type reactions. | .
Bmm An awakened state of hypoaroused psychophysnological tuncttonlng
experienced wrthln the tot'{ orgamsm or within any bodily system (Everly and
Rosenfeld, 1981).
Be_la_ahp_Lespg_s_e. An overall reduction of the speed of the body [ metabohsm
(Benson,1974). " B | ‘ ,
Bﬂamg_mum A type of musrcwmch is shown to produce one or more physiologtcal
- responses characterized. by the relaxation response. ‘ .
' _ Representation: Sig‘nal output from the oortex‘producing sensory images such as
‘ auditory images; visual images, propriooeptive images, tactile images, andvpain images
(Whatmore and Kohii, 1981). - | | |
~ Bhythm: The organizatron of sounds in time where a tramework pattern is established |
with untt bars of so many beats (The Larousse chtionary of Music, 1976) | »
Stress; The ), sum of all nonspecific changes (wrthm an. organism) caused by function or

. .damage (Everty and Ftosenteld 1981).

Sy__d__gm A group ‘of symptoms and srgns whtch appear together (Selye 1974)



CHAPTER. Il |
LITERATURE REVIEW

So intimately woven are mind and body that |t has been said that there can be’no
psychological event without a resulting somatic (bodlly) event, and no somatic event
without a psychological event. (Everly and Rosenfeld, 1981)

J N

' What Is Stress?
The term "stress” was first introduced into the health care literature by Hans Selye in ’
B 1926 Selye s delunutlon lor the concept of stress is "the nonspecific response of the body to
any demand"” (Selye; 1974) Selye (1974) argues that the stress response represents a set ol
nonspecnlic psychophysnologucal changes mdependent of the causing stimulus, whether the
agent or situation is pleasant or unpleasant. He suggests that regardless of what spectﬁc
& actlon a stlmulus produces in the body, the action demands a read|ustment or adaptron toward '
normalcy For example when we uselodr muscles either to jog orto. shovel heavy snow a
great demand is placed on our musculature and wdlovascular systems Muscles will need o
supplemental energy, hence the heart beats more rapldly and strongly, blood pressure quI
rlse which dilates the vessels and this results in an mcreased blood flow to the muscles. Once .
: the work or ]og is done heart rate blood pressure and blood flow retum to nonnal The -
essence ot stress, according to Selye is thls adaptron In the example both the increase. and |
" the decrease of heart rate, blood pressure and blood flow regardless of the p'easantness or
, unpleasantness ot the situation, ls stress h '
" Henoe aocordmg to Selye (1974) stress is an rdentlcal brochemlcal reaction whlch
;oﬂccurs dunng pleasant and unpleasant events Itis a nonspecrﬂc pthophysrological

respons‘&t the lndwndual to adapt to a new envrronmental srtuatron or internal event
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Whrle many researchers accept Selye's definition, others have argued that the degree
ot specrf crty in the psyohophysrologtcat stress response may vary as a function ot the stimulus
and the mdnviﬁual’S\predlsposmon (Everty and Rosenteld 1981).

Lazarus (1966) argued that stress is not a response, a stimulus or an lntervenlng

~ variable, but an area of study. Lazarus noted that the phenomena of stress is most eestty

identified when there is a drsturbance ot bnologlcal and psycho]oglcal tuncttontng brought

about by threatentng damaglng or demandmg ltte srtuatlons such as.natural disasters or

: rmpnsonment Stress reactions occur under oondltuons that dlsrupt or. endanger established

personal and. social values of those who are exposed to them Hence the stimulus condltlons

become rdentmed as stressful srtuatlons However, stress cannot be defined exclusively by a

~ situation alone because the ability of any sttuatron to produce stress reactlons depends on the

charactenstrcs of the mdrvuduat Therefore, a detmmon of stress must include the Important
role of personalrty factors in producrng stress reactions. Monat and Lazarus (1977) noted that
in the Irterature stress encompasses any event in which envrronmental demands, tntemal
demands or both tax or exoeedthe adaptive resources of the individual, sodial system or tissue
.systern'-.‘ | - , o s |
Stress can be examined trom three points of view: the. phy‘siollogbicat the =
psychological and the' socral —Fyslotoglcm stress deals with tlssue and organ systems

psychologrml stress wrth the cognmve evaluatton of a threat, and socral stress with sodel units -

" or systems In ways that are not yet oompletely clear, these points of view are related. Stress

" can be further examined in terms of stimulus or response

On the stlmulus snd"e’ Lazarus (1966) discusses condmons that produce stress

reactlons He noted that these stress oondrttons had common oharactertsti(x Stressful =

’
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situatvons were those where the mdrvrdual's physical survival was uncertam the matntenance '

of one's identity was unclear, there was little ability to control one S envrronment and no

‘ opportumty to avoid patn and depnvatton He.found that in srtuatrons ot less severe threats or

losses the seventy of the reaction was correspondrngly reduced

On the response side, Lazarus (1966) lists four main classes of stress reactrons affect,

o ‘ motor-behavloral reactions changes in cognitive functromng, and«physrologtcal changes

’ Altects such as fear, anxiety anger depressron and guilt represent the most |mportant

response&ln this category Motor behavuors such as tremor, mcreased muscle tensron

speech dlsturbances and partrcular tac:al expressuons are also indicative of stress reacttons A

- third ca}egory of stress response represents changes in adequate cognitive tuncttontng

J ,
: Lazarus ( 1966) tndlcated that there is extensrve literature on the ettects ot stress on

~

perceptton ‘thought, judgment, problem solvrng perceptual and motor skills and social —

adaptton Lastly, a wrdely used class of stress indicators is physiolpgical change, whrch

'lncludes reactions of the autonomous nervous system and of the adrenal glands whrch

secrete vérious hormones under stress. thh respeot to the autonomous nervous system

- some of the end-orga\n responses that have been,studted as indicators of stress include: .-

galvanic skin response (GSR), blood pressure heart rate resptratron skm temperature and
s .
electromyographlc responses (EMG) to mentton a tew

ln the llterature somettmes the response aspects of stress are-emphasized, and at .

| other times, the anteoedents of the stress response the stressors, are emphasized. Clearly

though the anteoedents of stress can never be completely separated from the nature of the

stress reactlon This produoes a somewhat ctroular desonptron of the stress phenomena in

" that the stress sttmulus is defined by the reaction 'and the stress reactton is deﬁned by how it

related to the stress stimulus (Lazarus 1966) The difficulty wrth this c:roulanty is that ult:mately

N
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we want to be able to predict which condmons are neoessary and sufficient to produce stress
reactions, partrcularly when the stress reactions are less extreme and severe than those
ponnted out earlier. Most stress phenomena in everyday hfe do not occur during extreme
situations such as concentration camps tloods tornadoes and exploslons

As yet there is no coherent theory ot stress Many issues remam unresolved and

confusron about the deﬁnltron of stress stull exlsts ln the meantime we can look-at the

characteristics of stress‘su\uatlons and stress responses, and examlne those which are of

_ interest.

hd

For the purpose of this study, we will discuss the response side of the stress

“phenomena. partjcularly at the physiological level but also at the psychological level. Of -

partlcular interest are the concepts definitions and descnptions provided by Selye (1974

1977) The key concepts and assumptlons ot stress reactions will be summarized ln the

tollowmg section.

Selye delnned stress as a reactnon to some stlmulus The stress response conslsts ota
psychophyslologlcal reaction that involves complex mlnd/body lnterrelatronships (Selye
1974) ‘The stimulus that tnggers a stress response is called a stressor
. The cognitive lnterpretatron or meanlng an individual assngns toa stimulus determlnes |

whether or not a stlmulus becomes a stressor Also, a stimulus becomes a stressor ifthe

stimulus affects th rndrvrdual through some sensory or metabolrc prooess which is in itself

’ mherently stressful For example if a person mterprets some stimulus as being challenglng or

averswe then they will probably experience a sfress response. Ou;,some stimuli are capable of
causrng a stress response srmply by sufﬂcrent exposure to the stlmuli They atfect the body via

.lower brarn sensory mechanisms (as wrth extreme heat, cold or nolse éxceeding 85 declbels)
. o o _ 7N .

14

-~

-



, dlgestrve andv melabolrc mechannsn%s (as wrlh caffelne nlootme and amphetammes) and via
) strenuous motor actrvity (as in heavy exercise), (Everlx ahd RosentqqA as1).
| In lndrvrduals who expenence the chromc repetrtrons of the stress response end-
organ (the organ whlch shows the clinical srgns ot excessrve stress) dystunctrons or
pathologles may result End- organ pathologles are called psychophysrologrcal dlsorders n‘
V psychophysrologrcal drsorders there is no underlylng anatomlcal or biochemical lesrons
producrng the mallunctlon There is no mfectnon enzyme deﬂcrency, nutnlronal delrcrency or
lorergn substanoe intissue flurds (Whatmore and Kohli, 1974).. Nevertheless
sychophysrologrcal‘ dlsorders may strll result in structural systems such as with peptrc ulcers
r artenal hypertension. ’Examples ol psychophysrologrcal dlsordegs are allergy, bronchral

asthma hyperventrlatron ulcerative colrtrs eczema acne, depressron anxlety and mariic -

behavioral patterns.

Mtis important for the reader to understand that the end-organ eflectsb or pathologles .
that result from eicessive stress'experienCe's are mistakenly thought of as the )
psychophysrologrwl strFss response itself. Stressis a process of psychophysrologrcal - \ -
arousal. The end-orgar effects and pathologres appear because of chronlc repetltlons and/or
intense mstlgatlons of the psychophysrologlcal stress response . ‘

Recall in the previous section, it was mentloned that stress arousal hd&both posrtrve
and negatlve aspects. Selye (1974) argued that stress arousal canbea motivating torce whioh

- - q
rmproves the quality of lite. In his concept, posmve stress is called eustress and excessrve

<

~ deleterious stress is "distress”. The relatronshrp between stress and health and pertormance )

is shown in Frgure 1. As stress rncreases health and performance rncrease until a pornt of"

L callpsychophyslologml dnsorders that have previously been called psychosomatrc
disorders_and functional dlsorders
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maximﬁl‘return, the optimal stress level, is reached. As stress continues to increass, it
becomes destructive to the lndIVIdual An mdrvrdual s optimal stress level, that Is, the vertex ot
one’s toleranoe for stress arousal as a positive, productrve force, seems to dependupon
genetic, blologlcal acqurred physuologrcal and behavroral components

Fmally, as mentnoned in Chapter |, excessive psychophysiological stress arousal ls

clinically treated in two ways: the mstmmental and/or the palliative approaches The

'|nstrurnental approach helps the rndtvudual- develop and |mplement strategles to

avord/mrmmrze/modrty exposure to stressors thus the person S tendency to experlence the

stress response is reduced The palliative approach helps- the mdrvndual develop -and use

' technlques and skrlls which reduce excessive psychophysrologucal reactlons



. Figure'1 has been removed because of the unavaulaplllty of copynght permlssnon.

'd LIS

The ﬂgure represents a curve of health and pertormanoe in relatron fo stress arousal.: The -
apex of the ourve represents the optimal stress level. Thrs flgure was adapted from Everly

'and Rosenteld 1981 p. 7.

“
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Many of the concepts that are now studled under the toplc of stress were prevtousty
studred under the heading of emotion. Several strass respOnse categories mentioned earller,

namely affective responses, physiological responses and motor behaviors, are all involved ln

- the concept ot emotion (Lazarus 1966). The’ cogmttve tuncttomng category_ot stress

_'responses can be vrewed as what happens as a result of an emotronat state, that is, how an
emotional state can impair or enhance a.cognitive prooess To clan!y. tenslon and anxiety are
two concepts assocrated with stress and are sometimes contused as causrng stress when in
fact, they are responses to stressors or the perception of a stressor. Tension, "the habitual or
persrstent reflex contractron of voluntary muscles (Ftlnehart 1980) is a motor response to a
stressor. Anxiety, as Lazarus (1966) explained, is a response to a threat; that is, anxiety Is an
'atfective stress response, as is panic, depression and aggression.

A Description' ot the Ps'vchophvstoloqlcat Stress Rgmsggnse Mechanisms

vervi AF n Nerv

‘The nervous system is divided into two parts: the central nervous system (CNS) and
the peripheral nervous system (PNS) The CNS is further subdivided into the brain and spinal
cord. The spinal cord is the only route in which impulses can travel trom the braln to the rest of
the body. The human brain consnsts of three functional levels: the neocortex, the limbic
system, and reticular formation/brain stem. |

- The neocortex ts the hrghes't most sophisticated Ievel of the human brain. Its
functions |nclude the deoodlngvand rnterpretatlon of sensory signals, communications and
gross control of muscle sketetal behavuors Also, the frontal lobe of the neocortex commands

the imagination, logic, decision making, memory, problem solving, plannmg and apprehension

(Everly and Rosenfeld, 1981). The limbic system is the second functional level of the brain
T _ .

o
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-and is important in thé diseussien of stress because it is the emotional (affective) control center

[y

e ‘of the bram A oomplex system of neural structures make up the limbic system This system

consists of the hypothalamus, hypocampus,’ septum cmgulate gyrus arnygdala and the
pltultary gland (the master endocnne gland): The reticular formation and brain stem comprise
the lowest functional Ievel of the brain. This level manntams the functions of bare existence
such as heart bea_t. respiratory and vasometor actiyity, and conducts impulses throu‘gh the
reticulak formation and relay centers of the thalamus en route to the higher levels of the brain

The PNS is made up of all the neurons in the body except those“f‘the CNS. Two
' networks torm the PNS.: the somatic and the autonomtc The somatic network carries sensory
and motor impulses to and trom xth_e, CNS, thatis it mnervates sensory mechanisms and striate
muscles. | ‘ V

' The autonomic n‘e_n_’Vous system :earr'__ies impelses involved in the regulation of the
body's internal environment and the_maintenahee of homeostasis (balance). It consists of
herve pathways to the heart, the smpoth muscles ana the glands.

The sympathetic and the parasympath'etic brahches are-tyyc nerve subdivisions that
make up the autenomic heqous‘ system (ANS). The sympathetic branch of the ANS is
involved in preparing the body for action. Theé_etfect of this nerve pathway is that of
generalized arousal. The parasympathetic s:gdi;'vision of the autonomic nervous system is

involved in the restorative and relaxation functions of the body. Its basic effect is one of

- slowing the body and maintaining basic body requirements.
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" The stress response is-a process in reaction to an extemal psychosoctal stimulus.
l it
Everly and Rosenfeld (1981) descnbe axes or central processes lmpliwted in the stress

_ response the initiation of the stress response vra CNS meohanlsms direct neural innervatlon

of end-organs, the neuroendoonne axis, and the endocnne axes The lollowmg ls a summary

of therr description.

The initiation of the Stress response

The sensory. reoeptors of the peripheral nervous system must first receive neutral
stimuli in order to evoke a stress response. They then, send impulses along their sensory
pathways of the body to the main asoendlng pathways of the CNS.. The sensory pathways
dnverge from the mam ascendmg pathways of the CNS to collateral nerves. Through these
collateral nerves, percelved envrronmental events may be comblned wrth emotlonal states
stored in the hypothalamus and limbic system The divergent pathways reunlte with the main

i

ascending pathways and arrive at the neocortex where the stimulus is lnterpreted. The b
emotional l‘gut' reaotion' we sometimes experience in response to psychosocial stimull may be
attributed to the collateral nerve pathways of the reticular formation. | %

The neocortical mterpretatron mfluenoed by this emotional information is then sent to
the |lmblC system again. Emotional arousal may result if the neocortlc-lrmblc interpretatlon |
produoes a perception of threat or challenge oris m anyway aversive. Thus stress reactlons to

“

psychosocial stimuli do not result from the stimuli themselves but from the cognitive
ot

interpretation of the stimuli (Lazarus, 1966).
Direct neural innervation of end-organs .

The sympathetlc and parasympathetic nerve pathways of the autonomic nervous

system affect end -organs quickly via direct neural oonnectlons These are the most’ dtrect of all
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stress pathways and the actlvation of these autonomtc nervous system axes occurs dunng
emotional. arousal. Once the neocortical-limbic nnterpretatno&ot a threatemng stnmulus occurs,
neural tmpulses descend to the postenor hypothalamus in the case of sympathetlc actwatlon
and to the antenor hypothatamus in the case of parasympathetnc actnvataon From the postenor
. hypothalamus sympathetic neural pathways descend to’ the spinal cord pass through the
sympathetnc chain of ganglia to u_nnervate the end-organs. Snmtlarty, the parasympathetic -
neural pathways descend from the interior hypothalamus through the spinal‘c,ord to inner\iate
the end-organs. ‘ ; |

'Neurat activation of the sympathetic system has a generalized arousal effect on the
end-organs. Parasympathetic system activation results in inhib-ifion, slowing or restorative
effects on the end-organs.

In most people, emotional arousal activates one or more of the th.ree major
‘ psychophystologiél stress axes. The effects of autonomic nerveus system action on end-
orgahs are immediate during the stress response Chromc effects of stress on the orgamsm
due to the mamtenance of hlgh levels of stress arou(sal for a long t|me mvolve the partnapatlon
- of neuroendoorine axis which medlates the "fight or tlight" response.

The neuroendocrine axis | . |

Walter Cannon researched the neuroendocnne process one pamcular aspect of the
autonomic nervous system s rolein the stress response whnoh he termed the "fight or thght' :
response (Everly and Rosenfeld, 1981). Cannon also descnbed a phenornenon whichhe -
called homeostasis, a concept which paralleled that o_t*Hans Selye who Wrote about the body‘s :
- adaptive ettort to stay Fin balance. Homeostasis. then, is the effort of the body's physiological
systems to maintain a level of functioning despite ever changing conditions' (Everly. and’ |

Rosenfeld, 1981).



Cannon thodght of the “fight or flight" reSponse as a homeostatic, nebroendocrtne
response toa percelved threat where the body prepared itselt tor muscular actrvrty in order to
run or to ﬁght

Neural |mpulses comprrsmg the ':trght or flight” response ongmate tn the dorsomedral-

amygdalar complex of the bram to the lateral and postenor hypothalamus through the spinal

‘cord to the adrenal medulla (Everly and Rosenteld 1981). Stimulation of the adrenal medulla

‘produces a release of adrenalin and noradrenalin into the blood stream which, in effect, create

an increase in a generalized adrenergic (adrenal rhedula) Bodily,activity (arousal). This effect is

,;udentrcal to direct sympathetic mnervatlon except that rt takes 20 or 30 seconds betore onset

of the actrvrty and it mcreases the duration of the actrvrty by ten trmes Some examples of the

e

EANA

eftects of stumulatrng the adrenal medun?a are increases in artenal blood pressure, cardtac
output, muscle tension, and decreases in blood flow to the kidneys

The effects of adrenar medullary stimulation last much Ionger than those of the neural
ANS axes, but the most chromc of the stress mechanrsms are regulated by the endocrine
axes. '

The endocrine axes v ' S .

Three endocrine axes‘ are implicated in the stress res‘ponse' the adrenal cortical axis,
the somatotropic axis, and the thyroid axls In addrtron to bernJg mvolved in the most chronic
aspects of three stress | response these axes need to be strmulated much more intensely to
activate them, but nonetheless they can be activated by numerous and diverse psychological
effects The endocrine axes are the final pathways to react to stress. This is due to its total

reliance on the circula’tory system for'transportation

The adrenal cortrcal axis, the somatotropic axis and the thyroid axis have pathways that

e 4_ongmate in the Irmbrc-hypothalamre system of the bram The hypothalamus has secretory cells .



plturtacy has specrf c receptors into whrch theae vanous releasmg lact.ors are aocept
e - 2

pituitary, in tum, releases homlones assoclated% th%releaSlng factors ot each axi
W eﬁfv,

activation of the adrenal cortncal axis strmulateﬁ% i(prtol_lhry to. release adrenooort@tr i

' hormone (ACTH) which moderates the release A
hormones regulate electrolytes and blOOd pressure AC& also moderates the release of a

glucocorticoids, the effects of which, among others, are to increase fruCtbse produ‘ction_ and to

G

potentially suppress the immune mechanisms. The somatotropic axis stimulates the.release of * -

the somatotropic hormone a growth hormone, which seems to increase the concentration of *

C s . '
free fatty acrds in the blood The thyrord axis stlmulates the release of thyroxm a hormone
shown to increase general metabohsm heart rate heart contractlllty blood pressure and

sensitivity of some tissue to catecholammes

Selye (1974) has provuded a framework called the "General Adaptlon Syndrome to

*\

‘ descrlbe the function of the endocrine response axes during chronic stress. The General
Adaption Syndro_me (GAS) has three phases. The first phase is the alarm phase whioh
represents a generza'ized shock to the body with the actrvat:orwt the body s defence
mechanisms. The endocnne system oomes into play during this phase by activating the three
endoorine axes, with primary emphasrs on_the adrenal cortlwl system. The second phase is
the stage of resnstance where the alarm phase processes are greatly reduced and the body's
resustance beoomes locallzed The body attempts to marntarn homeostasus whlle the stressor
is present if the stressor contlnues eventually the adaptive mechanlsms mamtammg"the

stage of resistance are exhausted at whrch point the body énters the stage of exhaustlon At

this time, the body: reactivates the alarm reaction where the endocrine axes again becomes

2



_ hlghly active. Sometrmes during this stage the actual survival of the mdlvtdual may be In
” ’ duestron L . %)
Therefore the stress response can be thought ot in terms of a temporal sequence.

The most immediate response toa stressful stnmulus ocgurs through direct neurat pathways to
the end -organs. The neuroend‘ocnne "tight or flight” axrs represents the mtermedlate stress
effects. Since the reactlon time of thls axis is reduced by rts partial use of the" carculatory s;stem
asa transport mechanrsm its effects can range trom tntennedrate to chronic, and at times may
" overtap with the endocrine axes. The last response system actnvated‘by a stressful stimulus Is
the endocnne axes which relies totally on the circulatory system as a transport mechanism
) Flnally, the General Adaptron Syndrome is a framework with.which to understand the role of the .
endocrlne response axes in the adaptron of the individual to the extstenceﬂ o‘t a chronlc
| stressor. Frgure 2 represents the sequence of responses and events mvolved in the\
activation of the stress response. 'Potentlally, the activation of each of these axes, the

neuroendocrine, the endocrine and the direct innervation of end-organs, could overtap with

one another. The neuroendocrine and the endocrine axes are most éommonly activated

. simultaneously.

.
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Figu,re éhas been rér,hoved because of the unavailability of copyriéht permission.
The frgure represents a sequence of reactrvrty fo psychosocral stimuli. It represents the
_sequence of physrologrcal reactions from tit&e sensory pathways and brain stem to the
‘neocortex and limbic system, to the sympathetrc or parasympathetrc innervation of the

end- organs This figure was adapted from Everly and Rosenfeld 1981, p. 31.
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“Moreover, both of thégsfe axes have the potentnal to be chronically activated.” ‘However all axes
)
and all mechamsms cannot be responsive every time a person is confronted with a stressor
Not all stressors trigger the activation of all sympathetic and parasympathetic-eﬂects; for
example Thus an lmponant questi.n remains: what determmes Wthh stress | response
mechamsm is activated by which stressor in which individuals? Some important. c|ues will be -
presented in the next section which will help’ answer this questlon |
links between_stress, 'i‘_'

The _Iihks EgtWeen stress, healing and music; involved mind}body integration.” As was
‘noted in the prevnous sections, the neocortex a;E the limbic system are involved in the -
cognmve and aﬁectlve mterpretauon of a stimulus. Animportant aspect of the stress reaction
is'the mterpretatlon of the stimulus as a trh(eat to the individual.

The neocortex uses th fun‘c‘:t'ions in the intel;pietation anci integration of a percebtion:
attention and representation. Atténfion is colm_prised\lbt signals from the neocortex which »
enable some stimulus signals to have greatér influence on the individual's nervous system
than othérs. Attention facilitates input signals. For example, attention directed to a given
sound input enables that input to have greater influence on the individual than an auditory
input to which the attention is not directed (Whatmore and Kohli, 1974). Attentiqn can be -
directed to the é)demal enviroinment, the internaj environfrxent, to oﬁe's eﬂorts to d:ir'e.ct adion
potentials, or to one’s representations (images). Music may helb the acquisition of new —
information by focussing attention to the right thing or place at the right time (Jones, 1986).

Signals from the occulomotor cortex to the eyes cor:stitutes the directin'g of attention.
Signal output can be either great ehough to produce the complete turnlng' of the eyes towgrd-

the s'ﬁmulug or so slight that it is only "as if” to look in that direction (Whatmore and Kohli,

~ 1974). These signals are in the form of action pbtentials in the neuron pathwaysv from the
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ne'oo’ortexlto the eyes; Itis these action potentials" which produce the input facilitating eﬂ.ect of
attention, not the eye movements themselves, although ‘eye ﬁgyements may occur |f the |
action potentials are great enough.

Whatmore and Kohlr ( 1974) hypothesrze that the signal mput from the external and
lnternal‘ envrronment recelved by the eyes have greater influence on the individual than any
"other signal lnputs For example when the eyes are either open or closed and the eye-

directing cortical output is "as if" to look in the direction of a sound, the input from that sound

~. . —

T .. takes precedence\b\l,er any other sound. This is also the case for directing cortical output "as

\ [y

it looking at one's own body or "as if" fo look in the direction of a visual image or other sensory

image, which is experienced as being in a specific part of the external or internal environment
E The input from these images or representations {ake precedence over all other inputs. Thrs is
important in both stress and healrng responseg@e Attention determines which stimulus input will .
take prec%d ﬁSce over another. Musrc may focus attentron to pleasant i lmagery or to memories
that:-may have been repressed and brought up to consciousness |n order to be restructured
New seasory inputs, pleasant and unpleasant ones, actrvate pathways involved in the
directing of attention. The more novel, pleasant or unpleasant astimulus ic the greater is its
tendency to-capture the attention (Whatmore and KOhll 1974) Novel, pleasant and _
unpleasant stimuli eﬂect ‘aftention- directrng mechanrsms -Via rnbom or condmo?eda pathways
A conditioned directing of attention can oceur to any srgnal input after adequate expenence
wrth that signal, for exzvple, after sufficient number of pleasant, unpleasant or voluntary

attention-directing ex riences occurring one after the.other -

Thereftore, attention determlnes which sensory input or stlmulus wrll dominate in one's
subjective experience at aﬁ grven moment. The attention itself is not the subjectrve

experience Stressorsare stimuli that are often percerved as being unpleasant or novel or.
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both. Hence, stressors will dominate an individual's subjective experience. Music which is .‘
another pleasant and novel experience may be able to compete successtully and changg the a
focus of an interpretation from threatenmg to non- threatenmg

4

Representations are sensory |mages produced by signal output, trom the neocortex.

Representations substitute for prrmary sensory expenence (Whatmore and Kohll 1974). They

& v -

*

allow the individual to respond to objects and evgnts that at the moment are not acting on the
rndnvrdual S sense organs. Several types of repres ing occur in individ .als but auditor and
vlsual forms are especially important. Auditory repgnting occurs ,w/hen signal ou__tp small
amounts from the portions of the cortex controlling the speech muscles, particularly the '
tongue and throat, activate neurons which produce éuditbry images ot sounds. (Wh"atmore end -
Kohi, 1974)! For.example, when recalling.a poem to ourselves, we produce signal output from

the cortex as we do when recntlng a poem aloud except the signal intensity is much smaller

v ~

This signal output produces audltory |mages ol words compnsmg the poem Auditory
representation oﬂen takes the form of inner speech but representatlons of other sounds can
be made, such as remembering a melody ora song. \. ’
Visual representations occur when small amounts of signal ouotp_uvt‘:vgrom the pva'rt of the

cortex controlling the eye muscles, activate neurons ln the‘Visual cirwits'whlch produce viaual
images of objects and events. For examplg, if we close our eyes and plcture an event, we
produce sngnal outputs from the cortex as we do when we look atan event with our eyes open,
except that the output is much Iess (Whatmore and Kohli, 1974). Sensory lmages like those

_described above, are similar, but not |dent|cal to the sensory experience-produced by sense
organ stimulation. The difference results from the different circuits used in the two processes.

Representing provides signal outputs to circuits in the limbic system, which is involved in the

integration of emotions. Music has been known to produce images or representations (Rider,
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1985) and these images may interact with the“limbic system to change the individual's

emotions.

T,he right herntsphere of the.neocortex has components which help in image storage
and retrieval (Achterberg, 1985). i is the non- verbal sensory umages or representations that -
are used in thought in this portion of the neocortex and that process lntormatlon ina nonhnear
holistic fashion. The rightside of the neocortex also pro\cesses emotional information and
helps in making judgements. This sideis activ’ef_ ring stressful °situations Achterberg (19@5)
notes that |mages are predomlnant in emotionally charged situations, which stressful situations
usually are, ang |mages may determme'which responses are given undef which circumstances.
Achterberg (1985) claims that there is a direct relatlonshlp between the right hemlsphere and
the autonomic nefvous system since they are bath tmpllcated in'the mtegratlon of emot:on .
(The. nght hemlsphere has a vast network of neural connecttons to the Inmblc system) The l|nk

she suggests lies in that the ANS more readlly accepts messages which are in the form ot .

v S e

representatnons (tmages) and that images are tntumately connected with phy5|ology She

¢
claims that imagery is the meduum of communication between the consolousness and the
internal envtronment of the body. Pnbram (1982) showed that music generates eMs and

- itis these emotions which give meanlng to musm Musuc also generates images. The

processmg ot lmages emot:on and music occurs in the right cerebral hemnsphere

How does imagery facilitate the communlcatnon between consciousness and the
body s internal envaronment'7 Emest Rossi (1986) ‘explain$ this through the concept of
intormatlon transductlon in mind/body healmg ’f&ansductuon is defined by Rossi (1986) as

"the converszon or, transtormatlon of energy or rmaﬁon trona one form to another". Rossi

( 1986) argues that the human body can be thought ot as a web of interlacking mtormatTJ

’
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systems, such as the genetic, hormonal or im_mrmological systems. The codes of th‘ese
o ,

- ',Systems are each unique to its system. Intormation is transmitted between svstems with the

help of a converter or transducer which allows the code of one system, say genetic, to be
translated into the code of another, say, hormonal system. Rossi cites evidence to suggest
that it is'the lir'n‘biohypothala_mic system which is the major mind-body transducer. Some of this

evidence comes from Selye and the process he call the 'General Adaption Syndrome™ where

mental and/or physical stresses are converted or transduoed into psychophysnologrcal

_3.-"
problems by the hormones of the hypothalamrc -pituitary- adrenal axis of the endocrine system.

,ﬂ}p :-' Rossi ( 1986) explarns turther that the hmbtc—hypothalamrc system converts mental

-

experience info the physlologtcal responses oharactenstlc ot emotrons Rossi (1986) cites

work by Scharers and Harris who drscovered the existence of secretory cells in the

' ,hypothalamus that worked as molecular mformatron transduoers These cells converted the

neural impulses that encoded "mind" or representations into the hormo.nal messenger :

“

molecyles of the endocrine system regulating the body. . )

Rossi (1986) agrees wrth Everty and Rosenteld (1 981) when he exptams that the

‘ neocortex orgam;es and’ expresses the "attention-getting” novel stlmult The neocortex

e ~
(frontal lobes) regulates the state of the body by synthesi zrng information about the outside -

world and about the internal state of the body and funnels this mtormanon through the Ilmch-
hypothalamrc system. The limbic- hypothalamrc system then integrates this mtormanon with
emotion. Regulatron of the body state involves the construction of a body i rmage in the fromtal
cortex and limbic system. This visual imagery is created_ With the help of the right hemisphere.
The right hemisphere plays a predominant role in the holistic, metaphoric information |
transduction (conversion) which is characteristic of emotions and imagery. Th_e right

hemisphere's methods of information transduction are closely associated with the limbic-
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hypothalamic system and mind- boSy communication (Rossi, 1986). The right hemisphere has
a primary role in the production of raw lmagety Wthh tends to occur during dreaming,
sleeping, muscle relaxation, free assocnatlon mmd wandering, and is activated by musnc in the
untrained listener who is enjoylng musuc

Experiences of the individual release hormones in the brain which modulate the
strength of the memory of the experience. The Iimbic-hypothalarhic system is involved in
memory and learning and this system also inferacts with hormones. The limbic-hypothalamic
system is the area of the brain where information stored by many intormation sttems is
combmed and mtegrated Sensory-perceptual information from visual, audltory and the ott@{
sensory modalmes is available to the hypothalamus for it to convert (by hormones) the sensory
information mto.the boda;s p_sychophysnologncal responses. _ e

State-dependent;me'rh'dry_ ahd}{e?arning is described as: "what 1§ leamed and
remembered i’s‘dependent on one'\s,;p;sychophysiological state at the time of the experience”
(Rossi, 1986). ‘t |

David Cheek (Rossi, 1986) studied severe stress, 'emotional'ti'aurha and
psychosomatic symptoms Cheek proposed that severe stress caused an-altered state, Wthh
he supposed was a state-dependent condition that brought up information prevnously

-conditioned by earher similar stress. At such nmes the individual may retum in memery and

physnologncal behavior toan earlier moment ot great stress. This seems to suggest that
expenence is state-hound or state-dependent. that is, experience can be brought on by
bringing about a particular level of arousal, or by presentnng some symbol of its mterpretatlon
such as an image, melody or taste. Theretore music may be used to access memories with

high emotional and stress content. 'Or. the psychophysiological state associated with relaxing

music may be associated with pleasant images and emotions.
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Bensen (1976) described the relaxation response as having its healing source in the
hypothalamic system, resulting in a generalized decrease in sympathetic nervous' system -
activity. Music which elicits the relaxation response may reduce sympathetic nervous system
actnvnty Therefore Iearnmg new information or experiencing pleasant lmages durmg music

v I:stehrng. is a positive state dependent learnung sntuatlon

Hormones released during periods of stress modulate memory and learning in the {

limbic system. These hormones )gt the hypothalamic—pituitary-endoc‘rine system are the same
ones that Selye found to be the source of stress related psychosomatlc problems. Selye's
classical psychosomatlc research are state -dependent memory and learning phenomena. The
limbic-hypothalamic system processes. er%ges and recalls a.specifi¢ memory trace, and

engages memory, learning and behavior with state dependent factors that encode

'psychosomatic problems (Rossi, 1986). ’

-

Mnncl and body are both aspects ol one mtormatnon system Blology is a process of -
mformatron transduction. Mmd -body information transductlon and state -dependent i amory,

learnmg and.behavior mediated by the Iimbic-tiypothalamic\system, are the two tundamental

c .

_,processes of mlnd body communlcatron and heallng
PR

The frrst stage of Selye s GAS, the alarm reaction is charactenzeef'by

the acttvatlon of

the sympathetrc nervous system thCh released the same hormd‘nes (eplnephnne and

norepmephrene among others) which modulate the retentlon of memory Therefore, learning

,.- and™ memory acquured dunng the alarm reaction tend to be state=dependent Memories of the
stress situation have become state-bound, that is, they are bound to the precnse
‘psychophysuologrcal state evoked by the‘alarm reaction, together wuth its associated sensory-

“perceptual i mpress:ons The psychosomatrc response could be any part.of the alarm reaction

, that.was ongrnally experienced, ie. anxiety, pain, headaches, ulo_e__rs, etc. The initial cause of

-

A .
v
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the slress Is gone but the mind-body, having leamed a new defensive psychosomatic mode

_ of adaption, contlnues with the same maladapt:v% (eSponse The psychosomatlc mode of

.,an,\/ [ 4

"adapluon was leamed during a special (usually traumatnc or threatening) state—dependent

psychophyscologucal condmon M contmues because it remains state bound or locked into that

‘.,.

: zspeclal psychophysuolognéal condmon even after the patient apparently returns to his or her

normal_mod_e of lunchomng (Rossi, 1986). This mode of adaptation was leamed usually during
a hlghly‘ emotional mament and situation.

Selye's research suggested that since different stressors generate lhe same
physio‘logical syndrome, everyone should manifest the same physiological dysfunctions '
whatever the soulc'e of stress. Each individual manifests diffe;ent physiological pattemns. The
fact that .lh.e'alai'm re‘s'ponse involves Athe state-depenclent learning of an individual's unique
form of adaptlon prowdes a clue as to why different physiological patlems manifest
themselves during stress responses for different individuals.

A palliative approach to coping with a stress response is closing the eyes and quieting

. : .

down to facilitate the process of reviewing memories associated with the psychosomatic

problem. Music can be used to focus anentuon elicit lmages and memones which enhance a

state of creative pfoblem solving. Gettlng comfortable lowers the person 's overall

psychoblologlcal level of arousal, initiates a shift in,autonomic system dominance from

sympathetic to parasympathetlc Closmg the eyes enhanoes alpha wave generatlon in the
brain which is assoolated thh creative sensang, leehng and |maglst|c expenence Thls
lacmtates a shift from ratlonal and linear left hemnsphenc processmg toward hOllSth creatlve
nght hemnsphenc processes which are closely associated wuth the limbic-hypothalamic

information transduction system (Rossi, 1986).
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Feeling states, thoughts and images actually cause chemicals to be released
(horh’\ones) and chemlcals have a teedbaok effect of causmg teelmg states (Achterberg.

1985). Pressmg the body toits physuologucal limits and inducing metabolac shifts is a way to

a

“induce an altered state and free the imagination. Thrs can happen during stresskgr during

-

healing. Meth(ids of mdué%hg an altered state mclude meditation and deep relaxation when

concentratmg on an object, word, |dea or music. Relaxatlon evokes physical changes that

V]

reestablish homeostasus consrstent wrth health (Achterberg 1985).

-The Rgtaxatign Rgspg se

Y, .

,~'.1"'

Many of the diswssio{"r.i"s‘_ aBoUt the relaxation response are given within the
context of the stress response The ergotroplc response usually associated with
tgenerallzed arousal and the stress response is the eﬂect -of neural activation of the end-
organs via the sympathetic nervous sys‘tern. The trophotropic response can be
associated with the stress r:sponse in the torm,ot inhibition, but it is usually associéted
t:v.ith the parasyrnpatthetic nervous system’s slowing and restorative tunctions (Everly and
Rosentfeld, 1951)'. See 't'able 1 for a summary of the effects of the sympathetic and
parasympathetic nervous system: The stress response, particularly the fight or flight
aspect of the stress response, has been described as a state of internal imbalart‘oe-tn”the

two branches’of the autonomic nervous system.

-
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.Table 1

" Nerv

Autonomic Nervous System Branch. Effect "

.

. Sympathetic : increased cardiéc rate
lncréased blood pressure
Sweat secreticljn |
Pupillary dilation

Inhibition of gastro-intestinal motor function
Desynchrony of EEG
Increased skeletal muscle tone
Elevation of certain hormones: adrenalin,
noradrenalin, adrenal ;:ortical steroids,
thyroxin.

Heightened emotional responsiveness

“

Parasympaihét;;é - R Reduced cardiac rate

- Reduced b_lood pressure
Reduced sweat secretion
Pupillary constriction

Increased gastro-intestinal motor function

Loss of skeletal muscle tone
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That is, the stress response can be viewed as a state of dominance either in arousal or
in inhibition (Nuerehberger 1981). The relaxation resfoonse then, rétlects a state of balance
or homeostasis, that is, a state in which physnologlcal systems actively maintain a level of
tunctlonmg regardless of changing conditions. This poncept is simifar to that proposed by

Selye, that is, stress is a state of imbalance.

The description of the relaxation response given by Benson, Beary and Carol (1974)

- assumes a state of increased arousal during the stress response (ergotropic response).

':'"Hence. toreturnto a staté of balance, the trophotropic¢ responseﬁ’v(called the relaxatioh
response) needs to be activated. The relaxation rvesponse,. (Benson et al, 1 974; Benson,‘
1976, Benson and Proctor, 1987) consists of an overall réduction of the speed of the body's .
metabolism, that |s a decrease in oxygen ‘oonsumption, lowered heart rate, slower brain
waves, increased skin resistance, decreased blood lactate levels and decreased muscle

._"tonus. These changes are cohsistent with decreased sympatheti_c nérvous system activity and
increased parésympathe‘t.‘c netvous system activity. ‘ '

Also associated with the relaxation response is a shift from the domihance of the ;‘ |
brain's lett-hemisphere; whete analytic, linear, ego centered mode of thought is processed, to
the dominance of right hemisphere neocortlcal actmty consisting of mtuntlve creative,
|mag|nal holistic thought processing. Itis thought that this relaxed state accompanled by right
hemispheric dominance leads to an altered state of consciousness which allows restor;tls)o D
tonctions of the parasympathetic nervous system and' other systems (immuhe system, tor
example) to take place This hypometabollc or restfulstate can be elicited by many ditterent

relaxation techniques. Herbert Benson has identified tour charactensttcs that are |mportant in

eliciting the relaxation response. The practice of tha,réla'xation fechniques Benson
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researched, such as Transcendental Meditation, Biofeedback,'sentic Cycles, Hypno%e,
Autogenic Training, Zen Meditation and Yoga, have the Atollowing characteristics in common:i
1. A mental device. The oresence‘ ofa oonetant ‘stimulus, such asa sound, word or
phrase repeated silently ar audibly, which allows tor the shitting of thought from logical
critical left hemisphere processes to imaginative, creative, intuitive‘right hemiephere
processes. ; ,

2 A passrve attitude. The disregard of dlstractmg thoughts when they occur during
the repetrtlon of the constant strmulus
3. -Decreased muscle tonus. The individual practices the techn‘rque in a comfortable
position to reduce 'sorhe muscle tension. '
| 4. Quiet environment. é?ﬁ‘fféchniques are practiced in' a quiet environment. with eyes
closed and with. decreased en'vironnrenta.l stimuli (BeRson, 1976; Everty and
. F®  Rosenfeld, 1981).

The practizoe of listening to music by the average person who simply enjoye listening to
music has these characteristics in common. Benson (1976) notes that sentic cycles (a method
of measuring emotton) ‘devised by Mantfred Clynes (1977) demonstrates the close relatronshrp‘
between emotlonal states and predictable physrologrcal changes Changes characteristic of |
the elicttation of the relaxation response have been recorded during-the imagined emotional .

. A&
experiences of reverence, love and grief. Pribram (1982) suggestéd that structured variations
in music generates emotione and that repetition in music ‘is also important in the generation ot
embtlon.

Thus, the state of relaxatlon may be deﬁned as an awakened state of hypoaroused ‘

psychophysrologncal tunctlomng expenenced throughout the individual or within any glven

o bodlly system (Everty and Rosenfeld, 1981)." Relaxation techniques, such as neuromuscular

‘ .
*



representations or imagery trigger the activity and acceleration of the immuna system

relaxation, meditation, and some/lorms of biofeedback, produce atemporary trophotrop S

state. This trophotropic state, meidlated by the parasympathetlc nervous system, is a |
generalrzed state of decreased sychophysrologlcal actxvuty described as an awakened state
of hypometabolic tunctioning (Everly and Rosenteld, 1981). Relaxation techniques appear to
be conducive to health, hecause\‘relaxation is the complete physiological opposltev ot the
sympathetic stres's re'sponse, and it appears to tacilitate ‘psychophysiologlcal restoration within
the body. Prac'ticing rela;<ation techniques once or twice a day for several months tends to
reduce limbic and hypothalamic activity which reduces the individual's predisposition to
psychophysrologrcal arousal durmg stressor srtuatrons

Detailed descriptions are available for the processes involved in the stress response.
.The relaxation response is described within the context of the stress response and also within
the context of healing using the imagination. Hence when talklng abput relaxatlon and music,
drscussrng the stress response car:not be escaped Since it is known that the interpretations
made by the neocortex when integrated wdh emotlonal information lrom the limbic sy\stem can
produce the peroe_pt:on of athreat, it is assumed that the same mechanisms and processes are
available to positive interpretations and images of healing. It seems that it is the cortex's
attention to either a threatenmg ora "healmg representatlon which determines whether the
bodily systems respond ina cataboluc (breaking down) or an anabolic (building up) way.

Relaxation techniques can facilitate healing by red'ucing the activation of the
sympathetic stress response and by allowing the imaginative, creative and intuitive rlght

hemisphere to produce positive healthy representaﬁons. These positlve' healthy

(Achterberg, 1985). - .
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N - . .
‘ In the previous section, we found that listening to music, simply the act of sitting and
listening, has many of the characteristics of the relaxation r&ponse. Thus, taking the time to
“sit and listen can have a relaxing effect. Butis it the active Iisfe_n’ing of music which is relaxing or .

the act of sitting comfortably? Does any type of music relax or must it be a certain type to relax

an individual?

\:‘\.

0
The research literature that deals with the psychologlcal (verbal reporig) and the

physiologncal responses to musnc contanns some confusuon ThlS confusion arises partly as a
result of the researchers precategonzmg the music used in studies into either the sedative or
the stimulative éategory. Taylor (1973) showed that mu;ic which had been precategorized as
stimulative or sedative did not elicit in listeners the expectéd responses as measured by self-
reports and galvanic skins responses (GSR). There may be 'thr'ee.vlrbe'asons tor this résult. As
proposed by Taylor (1973), one reason may be that suﬁ\]é&’ls were not always aware of the
phys;cally stlm,ulatlve or physically sedative responses to musical st:muln, therefore, the GSR
- rpe;‘éures and self-?éport measures only agree 50 percent of the time. A second reason m;'-.\y
be that the listener did not‘ agree with the previously assigned stimulative and sedative
- categorizations of music, therefore, thé subjépts did not respond in accordance with the

\ precatédoﬁmtion Thirdly, using GSR as a measure of sedative or stimu’!aﬁ\I/e resporiéés’ to

mlfslml stimuli may not be reliable.

Many of the studies employing GSR and hean rate as physuologlcal measures of the

effect of music on the listener report contradnctory results. Zamny and Wendenfeller (1983 .

found no significant dnﬂerences in hean rate for each of the exciting, neutral or calm pneogs of

muslc they chose. The GSH remairied unchanged during the playmg of neutral and mlm

' music, but was indicative of arousal, to the playlng of exatmg musuc Barger (1979) found that

Y -
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music, yerbél suggestion, and music plus verbal suggestion were no more ehective than
| © | ‘ .
silence in reducing heart rate after arousal. Peretti and Swensen (1974) found, contrary to the

above sludies, that presenting music was effécﬁve in reducing anxiety as measured t‘)y GSR.

Landreth (1974) pointed out in her study that previous studies usihg hearft‘?ate, Including the
ones mentioned above, refef;to total heart rate for a particular music selection. In her study,

. Landreth considered heart-rate changes that occur within segments of music. She found that

an elevated heart raté wgé producéd by segments of music chéracterized by driving and
insistent rhythm, mc;unti;‘{g sequential interplay, and progress.ive dynamic intensity. A lowered .
heart rate \vaas produced by musiéal segments with cﬁhspicuous changes in rhythm, texture,
and dynarhim. Larr?ﬂ;eth also poinléd out that the summation of the aocelérated and-

decelerated heart rates during a -s'egment showed no apparent change in heart rate over the

‘entire music selection.

' Taken together, the results of the above studies, on the effect of music on GSR and

-',fil“',' heart rate are so far inconclusive. Research using electromyographic (EMQ) respohses in the

\

study of the eﬁedté of music on physiqlogy prove more promising.

‘ The sfudy done by Scartelli (1"5;8.'4) is an exemplary study on the physiological effects
of music. He took into account both 's-u}bjective and objective eff_ects Qf music and used a wide
variety of comparable conditions. ThéiJ-gh his study is not definitive, it suggests that music

classified by subjects as being sedative, does produce relaxation as measured by EMG

responses.

In a-étudy done to measure the effects of different types of music on pain resef,
muscle relaxation and pain relief imagery, Rider {1985) fgung.mat entrainment music, in which
the prevalent mood shifted from tension to relaiétion, was th% most effective condition in

reducing pain and EMG levels,
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Thus, the collective results of these studies. suggest the music reduces musde .

) e
3

tension as measured by EMG responses, but it is still not clear if music influences G§5nd
heart rate responses in the direction indicating relaxation.

In one study using \rasoconstnction, or finger temperature, to measure relaxaiio.. prior
to and after the presentation of seeative music, sedative‘ music was found to .increase'tinger '

temperature, hence, increasing relaxation (Kibier and Rider, 1983). However, sedative music

* did not seem to produoe a significantly higher increase in relaxation than either progresswe

~ musdle refaxation or progresswe muscle 'relaxatlon plus musrc Moreover in a study comparing

the eftects of sedative and stimulative music using alpha rhythm as a measure ot relaxation,

Borlmg (1981) found that the sedatlve ml.;suc group spent 26.81 percent more time producmg

.alpha rhythms than the stlmulatuve music group. However a statustncal analysrs of the

percentage dlfterence between sedatrve and stlmulatnve music revealed no significant

difference in atpha productlon. v ) , a

Overall studies using EMG fi nger temperature and alpha rhythms as measures of

relaxatlon |nd|cated that music produces relaxation in listeners. However, it has not been -

clearty established that sedative music produces greater relaxation than stimulative music.
Researchers have categorized music as either "stimulative” or "sedative' before
havmg objective criteria on which to base this classification. Studles which have attempted to .

acquire objective critena in order.to classify music, such as those by Taylor (1973) and Logan

and Roberts (1984), compare the effects of music on verbal responsesﬁ‘ot listeners and not on

g physiologieal responses. Taylor (1973) noted in his study the possibility that while listeners are

aware of their musical preferences and may attribute relaxing qualities to those types of music,

.

listeners may not bea:vaware of their physiological respons'es to their preferred music. Preferred

music mayfbe psychologically relaxing as measured* by verbal reports, but may notbe .
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N .
physiologically relaxing, as measured by EMG, finger temperature, alpha rhythms, hean rate or

GSR.

¥

Researchers have repeatedly used Gaston's (1951 ) definition of stimulative and
sedative music as-a subjective categorization of music:

Stimulative music enhances bodily epergy.«ind’uces bodily action, stimulates the
striped muscles, the emotions and subcortical reactions of man (sic), and is based on-
such elements as strong rhythms, volume, cacophony, and detached notes...

Sedative music is of sustained melodic nature, with strong rhythmic and percussive
elements largely lacking. This results in physical sedation, and responses of an

- intellectual and contemplative nature rather than physical.’ ‘
/T—;se descriptions offered by Gaston include ditferential propénies of the music and also the
anticipated effécts om listeners, without having had these effects established 6bje¢ti§ely.
When researchers have tri_ed to control differences in the effect of music on listeners by .-

categorizing music as either "stimulative” or "sedative", the observed responses were

- .analyzed in direct relationship to the experimenter’s categorization of the music (Taylor, 1973).

. Br‘;*;.

8 sfit,afFurthermore, Gaston's use of the word "sedative” to denote wlmigg, soothing music

- seerﬁ"'sﬁ?,tfr;pfappropnate since "sedative” is also associated with such characteristics as being

drugged, drowsy or lacking in alertness. Subsequently, Georgi Lozanov, a researcher in the

area of superlearning or suggestology, observed that music can induce a relaxed state in the

body and this music-induced relaxation left the mind afert and able to concentrate (Ostrander

and Schroeder, 1979). ‘Borlina {1981 ).also found that music can enhance one's ability to focus

attention. In recent literature, relaxing music and sedative,music seem to be used

S
&

interchangeably (Kibler and Rider, 1983; Rider, 1985; Rider, Floyd, and Kirkpatrick, 1985;

‘\ _ -
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Scartelli, 1982; Scanellu 1984) In other words, a clear description of sedatlve relaxmg,
calming or. soothmg music has not been estabhshed
Benson Beary, and Carol (1 974) identified a physnologlcal state opposite to the fhght
or fight response associated with tensron They termed it the relaxatlon response The major
elements of the relaxanon response are: decreases in oxygen consumptlon, carbon dnoxude
elimination, heart rate, and muscle tonus, wiﬁ1 increases in skin resistance, skeleta_l musdcle
blood flow, alpha and theta wave intensity and increased oeherence in alphe and theta brain Q
wave frequencies between the left and right sides of the brain. Benson and Proctor (1987)
claim that it is possible to alleviate iliness and the ‘uncomfonable effects of stress on the mind.
and body by elic'iting_- the relaxation response on a regular basis. _ &
Studies on music therapy and stress reduction imply that certain types of music
produce or elicit physiological responses similar to those of the relaxation response described "
by Benson, Beary, and Carol (Kibler and Rider, i983;charte-IIi and Borliﬁg, 1986; Ri‘der, 1985;
Slca\_rtelli.v1982;' Scartelli, 1984). Benson et. al. note that the relaxetien response results in |
.changes in the bedy'\rrhich are distinct from physiological charrges noted dering quiet sitting or
sleep. The eﬂeq of the relaxation response is a state of relaxed alertness and low-arousal
(Benson, Beary, and Carol, 1974). |
. For this reason, music used m'thrs study will be referred to as relaxation music or
relaxing music, rather than sedative music. Relaxation musicis that type of music which is
- shown to produce one or more physiological responses chérecterized by the relaxation

response. -
e

A number of contemporary composers have created music designed to reduce stress.

Among them are Steven Halpern and Mark Rider.

{



Steven Halp'ern created twenty albums under the Anti-Frantic Altemative label. He
designed music intended to provide a relaxing ambience'using eléctric piano, grand biaho §nd v
synthesizers. Ha‘Ip‘em's composition "Spectrum Suite” is based on a series ot pentatonic
scales. -Halpem and Sa\)ary (:1 985) clai?n that this music stimulate§ the broducﬁoh of alpha
waves in thé br_aiﬁ, which have been linked to lthe state of relaxation. These claims are based-
on research of GSR, EEG, and Kirlian photography (Bloom, 1987).

Mark Rider, a music therapist and researcher at Southem Metﬁodist University, has

: l .
composed music using synthesizers which he used in a study of spinal cord injury patients with
chronic pain. He called this.music entrainment music. The concept of entrainment is derived
from the work by Christian Huygens, é seyenteénth cér(t'ury physicist who observed the
phase-locking of two pendula. When two adjacent, connected pendul‘a were set in motion
with uﬁsynchronized buf clo.;,'e periods, they would gradually become slyn.chroniied'(Ride.r and
Eagle,. 1986). Rider and Eagle claim that'this synchronizaﬁéfﬁ,@s&r’ﬁﬂ& to-the setg of oscillators
found in humans such as circadian 1%éi'aily cycle) or ul'gradian ‘(n.ine-ty minute cycle) rhythms. They
suggest that light intensfty, électromagnetic field, and social phenomena can synctzronlze or
Lentrain the circadian Tythms of living organisfns to non-cir?adian rhythms, if the oscillations of |
 the entrainers are similar to those of the living orga{mlsm.
’ ﬁhythmic entrainment can be explained by physical Iéws which suggest that the
" total energy output of a system tends to be minimized. That s, nature tends to'be energy
efﬁcient by having,pér;‘bdic events that are close in frequency occur in: phase.with each
othe; (Rider and Eagle, 1986)." Brain studies reveal that the neural system tries to process
information using minimum input. Music processing may be based on misyprinciggy;,é‘sp
. thaf familiar music which matches our present mood may_;'rii‘nimize the'energy expended

' - o
by the total physical system. N




C b

A

43 .

Rider-and Eag‘le.(1986) found that rhythmic and sedative elements of music which -
§

wenyrnatched to thelr clients rhythmic behavior increased relaxatlon (as measured by a

~decreasing braln wave frequency and muscle tonus) in cerebral palsy, autlstlc and profoundly

retarded children. Rider (1985) lound that the entrainment music he composed containing
synthesrzed and acoustlc guutar musnc which had a dnstmct mood shift from unpleasant to

pleasant and arhythmlc shlft from 7/8 meter to 4/4 meter, resulted in entralnment music bemg

o eflectlve m lowenng EMG. Hence, entrainment music, in whnch the mood of the music shifted

trom tensnon to refaxation, mcreased relaxation. lnterestmgly, Rlder also found that

i

entramment music was the least preferred of the musrc types

3

Rider (1985) also found that jazz music composed by Pat Metheny reduced EMG
levels, althouglﬁ n.ot' as eﬁectively as e’ntrainment music. Pat Metheny has not composed
music speciﬁcally to reduce stress nor does the compo’sition "It | Could", which Rider used,
contain any changes in mood. Like many other researchers in this area, Rider does not give a

rationale lor usmg thls type ot jazz music, other than it is thought to be mpressromstlc and -

l
s

~ soothing smc& itis hlghly repetmve in nature v

" e

Proponents of superlearning, Ostrander and Schroeder (1979}, clalm that Baroque

"-’.c-

lmusnc with largo movements of snxty beats per minute relaxes the body and 1 allows the mind to

1 o
- i

- remain alert; hence allowing the rplrla’ to prooess information qurckly and eﬁrcrentty. They cite

53
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research by Lozanov which sugg§sts that it is the particular paceot sixty beats per minute

which is/rn itself an lmportant element in inducing relaxation and increasing the speed of

w‘f
Iearnlng 2 g r
- r: 3 o

leen these dﬁferent fypes of music whlch areé cla:med to reduce tensron do these
Y

types of mus§ relax the body and bring into effect physiological responses present in the

relaxation fesponses such asa Iow EMG and increased ﬁnger temperature? How do these
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types of music compare to each other in terms ot these physiological responses and how do

they compare with a no music condrt&on" Is one type of music more eftectlve in reducmg EMG

and/or mcreasmg trngér temperature than the others" “ ’

Since.there have been studies to su{ggest that all these types of music are relaxtng | ,
would expect that all’these types of musrc would reduce MG Ievels and mcrease tinger
.temperature Moreover havmg a consrstent measure, such as EMG and finger temperature

r

would estabhsh a common physnologrcal bases on whtch to compare these types of music. By

using relrable and conslstent physrolognca.l measures w;th all these types of muslc and by using

TR

a physnologrcal deflnmon of relaxatron | wrllattempt to detenmne whether all these types of

2o
Pl

'M»"

music are in fact relaxing and whether’the,chan be ranked as to their eﬂecyv,eness in producing

two reactions which comprise the relaxation respdnse.

p

Hypotheses . ) o 3 ‘t ;

Two experimental hypotheses wilLbe tested in this study: (a) diﬂerences will be seen
between and among the ditferent types of music, that is they will n'ot all be equally relaxing
S &‘ . : ,
and, (b) they will not be as relaxing as a no music condition, that is, ditferences will be seen

between the different music selections and no music.

LRy



~of %Iectrical activity in the frontalis muscle recordee by electromyograph (EMG) and

ra

CHAPTER - ili

METHOD

Intr i

The aim of this study is to describe the physiological qualities of relaxing music,
compare specific types of relaxing music with each other and with a no music condition,
and draw statistically based conclusions. |

Design

-

mmar

Yhe sfudy consists of a single-tactor experiment with repeated measures, that is,
a within-subject design. The dependent variable is a measw'e of relaxation ‘which consists
\
constriction or dilation of blood vessels measured by skin temperature. The independent .
“veriable is @ music treatment condition With five levels (see legend in '[able 3). These
levels were-oounterbvalanCed in a latin square design (Table 3). | |

Subjects -

Twenty-four females and sixteen male volunteers were obtained by word of
mouth. Twenty-five volunteers were graduate and undergradu\ate st'udentsﬂwho were
_previous elassmates of the experimenter at the University of Aiberta (Table 2). ‘Fifteen
were recruited from various work places by friends who knew people interested in

participating in an experiment using different types of music.
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Tahle .’2@; ’
r % D ri l.
Training - &
4
Description Range N
‘ Sex Female 24
' Male 16
Age in years 20-29 .13
o 30-39 15
D 40-49 8
50-65 4
Education 1-2 12
(college or university 3-4 12
paﬂidfgaﬁon in years) dor more 16
rENags
FOITI’%l i s»c ‘none 16
trainir')g .in years 1-2 7
’ | 3:5 8
; Ci " 5 or more 9
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To minimize demand chgrageristits,ﬂft;ﬁ‘munteers were told this was a study of
S 9 - Gt - “

the physiological responses to various kinds of music rather than revealing the focus to
be on rel,axation. The yolunteers were debriefed as to the true nature of the study after
t'heir participation. Also, the vélunteers were guafanteed anonymify and confidentiality.
Materialg

Instrumentation

Frontalis muscle EMG andlﬁnger témperature levels were recorded on BioComp
2001 biofeedback p‘olygraph, with a standard alloy shielded EMG surface electrode

assembly. Two leads were used: one forthe frontalis EMG measurement and another for®

the finger temperature measurement. The three EMG electrodes were attached to the

L

4
~ L

forehead using double-sided adhesive discs. The finger temperatufé‘lead was attached

using a velcro wrap around.

The éioComp 2001, consists n Apple Ille computer with a master computer

diskette containing a software prog rd and display the nmeaéuréments. "One
telemetric module is attached to the computer via a lead. Another telemetric module is
attached via alead to'a sénsory modgle irﬁo which thé EMG and temperature electrode
leads are attached. The sensory information is picked up by ‘the électrodes and sent to
the sensory module via the electrode leads.

The sensory information is converted in the sensory module from analog:
information to digital information which is sént to the attached telemetered module via a
Iead.v This telemetered module sends the digitalized in!ormatioﬁ via( infrared Iight across
the table to the sécond telemetered module attached to tﬁe computer. This }nfra red

i

communication of information reduces the interference created by the electrical system in

the building which has a frequency of 120 cycles per second.
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Music

The music used in this study (Appendix A) consisted of 8 minutes and 24

L

seconds of recorded music for each music selection. Mark Rider's composition was 8
minuies. 24 seconds long. The rest of the music sqtlections wé;é"/shone'@refo‘re they
. ! L) 4 .

: y _
were repeated for a total duration of 8 minutes, 24 seconds. The no music condition
1 . .

-

consisted of récord_ed tape hiss for the same duration as the music selections. Each of

t

the music selections were taped sequentially, one after the other, on a tape with a 30

second pause in between each music selection, for a total recorded music time of 42°

“minutes per tad’é. Five tapes were recorded, each including all the music selections plus

the no music condition. Each of the five tapesgé different order of presentatfon for
the music conditions. " |

Setting -

The treatment and data collection occurred at ﬁwe University of Alberta
Biofeedback Laboratory. The Laboratory contained a sink, a tall bookshelt, a wide filing
cabinet, a narrow filing cabinet, two tri-lite lamps with bright and dim light selection, and
one table oontaini‘ng a collection of stacked biofeedback instruments. Another table
contained the Apple lle computer, printer an& BioCbmp 2001, modules and electrodes.
In f‘ront of tﬁis table was placed a comfortable, padded, reclining arm chair and a wooden
desk chair. The room was painted off-white, had a brown carpet on the floor and was
moderately sc;und proof.

Audio Equipment

All t'he volunteers heard the tapes through Sony MDR-A20 headphones

G

connected to a Sony Walkman WM-F65 portable cassette tape recorder. All the music
0 ,

was recorded on Fuji FR-11 C.hromium'Oxide.high bias, 90 minute tapes. Recording took

48
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’Each volunteer was scheduled for a two hour appointment. Appointments were

booked throughout the day and evenrng Each volunteer underwent a brief nntervrew ;USt

-

before participation in the experiment. At this pomt each person was asked if he or she

- was presently experiencing any physical discomfort whrchémght contribute to a

temporarily abnormal high tension reading:. Atter determining that the person was free |

- from discomfort, he or she was allowed to continue the experiment.

Each person was seated comfortabty ina Iounging chair in a dimly lit biofeedback

lab. Once the subject was seated, the EMG electrodes were placed over the frontalis area

“and the temperature electrode was piaced on the middle finger of the left hand. As atest

to ensure proper EMG electrode placement, the person was asked to raise his or her
eyebrows. If the electrodes were placed properly, the microvolt reading on the computer
increased from about four to t\nrentyfjive or more microvolts. .

In order to obtain personat data, the volunteers were asked to answer a
questionnaire (Appendix B). The questionnaire consisted of quesrjon; regarding the
criteria for participation, for example, medical history of tension or migraine headaches,
and the number of years the person took music lessons. Additional questions whrch may
have so.me bearing on their relaxation response were asked. For example, quéstions
were asked about the volunteer's music listening habits; and on presently gsed methods
of relaxation. . Questions regarding their age, sex and eduwtion were also asked.

Once volunteers completed ti‘we questionneire', they were randomly assigrred to

one of the five orders of presentation of the independent variable. A minimum of eight

49 -
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subjects was randomly a;signed per order of presentation, that is, a total of forty subjects.
An equal nur'hber o'f subj:ecté was assiengd to each drder.

To minimize potential confounds introduced by the repeated measq\;es design, it
was ﬁtcessary to éounterbélancé the ordér of presentati;)n of the five leveis of the
independgnt variable_ (the music conditions) using a latin square design. By using a partial
counterbalancing technique, five orders of presentation were selected such that each” -
treatment I_evél occurs in each position (that s, first to fifth) (Table 3).

Thus, each subject was presentqd with one order of presentation.of the music
treatment with ﬁve. iev.els. For %ample, some subjects were randomly selected tc;.be
presentéd with the levels in Order 1 and would hear Mark Rider's (entrainment) m;Jsic first
and né music last. Other subjects who were ran_domly selected to be presented with the
Ievels/ in Order 5 heard no music first and Metheny's music last (Table 3).

Furthermore)to minimize the possible cum’ulat)ivve relaxation effect that occurs
over time when presenting uninterrupted music conditions one after another, five
«different viéual-spatial puzzles were introduced to interrupt éach level of music presented
in each order. These puzzles were presented in five different orders, _but for each
selection of music the same puzzle corresponded to that selection (Abpendix C). The
relaxing eﬂed of each level of music was interrupted by a puzzle which increases the
person's arousal level. The puzzles use the visual-spatial regi/ons and tunctions of the
‘brain which are located on the right side of the brain. The right;side is involved in the
processing of musical information. Thus, it is assumed that these puzzles will re-activate
the region of the brain the music has relaxed. T!wis minimizes the reléxation effect ;:arﬂed

over from one level of music to the other and also minimizes the relaxing effect of sitting in

a comfortable chair for a period of time.

50
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Thus, for each music selection, EMG and finger-temperature readings were

monitored and recorded every fourteen seconds. Each imusic selection was 8 minutes, -

. .
24 seconds long. Mark Rider's composition was 8 minutes, 24 seconds long, hence,

‘each of the music condition\s needed to be th ge length.  After.each music selection,
re;:o}ding of the readings was stopped, though they were still fonitored. The volunteer
was then givén a puzzle to complete in his or her. own time. Tﬁe readjng‘s were mor)itored
during this time to see if the state of relaxation was interrupted, that is, to see if the EMG
readings increased’ anc; the temperature readings decreased. Once the volunteer
finished the puzzie, the next music selection wa:s turned on and the readings recorded.
This sequence was @eéted five times for a total recorded husic time of 42 minutes. The
. total time for the cémpletion of thelexpen'ment was between sixty and ninet-y‘_tpinutes.

» Upon conclusion of the experiment, volunteers were intef;/iewed and debriefed.
The volunteefs were asked for a subjective report of the music and its eﬂéét%n.meir
ability to relax.

D An i

The primary statistical analysis was a One-Way Analysis of Variance with Repeated )

Measures. Analyses of variance exarniping the mean and slbpe valueé, of EMG and ﬁngér
temperature revealed whether or not significant treatment effects exist. The criterion fér
judging significance was an F ratio at p= .05. "I order to determine relative differences
between music conditions, Scheffe tests and t-tésts were used. A one-tailed t-test, with

a .05 level of significance was established as the criterion of difference (Table 6).
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Table 3

)

Nab
f Music Treatment Presen

Order _ Music Condition
) P '
1 . Rider Halpern  Pachelbel  Metheny  No Music
A B c D £
2 . Halpern  Pachelbel Metheny  No Music Rider
B c D E A
3 Pachelbel Metheny NoMusic Rider Halpern
c D E A . B
4 Metheny No Music Rider Halpern - Pachelbel
. D E A B c
5  NoMusic  Rider  Halpern ' Pachelbel  Metheny
L E A B c . D
gl
o —
i ¥ P
‘ Legend
. ]
Level Music
A_. , Mark Rider entrainmeént music composition
;-‘.'-’fé ' Steven Halpern "Spectrum Suite”
. C Pachelbel "Canon in D major” (Baroque Period;
53 beats per minute) '
D Pat Metheny "If | Could” §

"E No music
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§ CHAPTER IV .

RESULTS:

y

The results of six analyses of variance with repeated measures and sfkteen t-tests”
will be presented in this chapter, and the hypotheses, which were outlined in-Chapter I
8 . ) ‘9

will be addressed.

Hypothesis 1

Dufterences will be seen between the dnﬂerent types of relaxlng music selectrons 4

&=

Table 4 represents the grand means and standard devratrons for EMG and f inger

térrtp rature measures for.each of the music conditions. Table 5 shows the means and

graphic representation of this data (Tables 5 and 6) can be seen in scatterplots
(A ndix D). ' o :
?"The F-value of 1.92. (T able 7) obtained through an Analysis of Variance with

s t’tepeated Measures among all the musrc conditions usmg EMG means as a measure of
. NI

o] g ~1/

rel ation is not srgnmcant“(pa 11) and, therefore, the experimental hypothesis was not

LN

; srfpported In this study, these types of'relaxing music, as a whole were not significantly

12

dlﬂerent from each other as measured by EMG means.

_The F-value of 1 89 (T able 8) obtamed through an Analysus of Variance with

-

A,
Repeated Measures among all the musrcwc_mdrtlons for finger temperature means, is not

significant (p=.11), and therefore, the exp“’ﬁmental hypothesis was not supported. Usmg

.-

finger temperature means-és‘*a ,rgea"sure of the resqt_tant relaxation effect of the music

53 g A
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conditions, this study found that most types of relaxing music were not signi'ficantly

different from each other.

Table 4

EMG and Temperature Grand Means_a_r_\g_s_ta_n_g_aggﬁp_ey_immLm

54

nditi
Measure " Music Condition
#. . Rider Halpernr:j Pachelbel Metheny  No Music
EMG
X 6.45 4.98 5.21 6.17 499 -
s 4.98 2.69 3.20 3.55 2.51
Temperature
% 85.14 85.30 . 84.81 86.50 85.09
3.76 3.98 3.63 3.69 4.34

o S
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Table § |
ML ition
3 - | -
Posiion A Music Condition
Rider Hélpem Pachelbel Metheny  No Music
“First . } |
| X ) 661 692 7.51 8.72 6.17
s . 384 3.86 5.45 603 358
Second
- 4.26 4.05 5.21 580 ©  5.82
s 197 .86 2.08 275 »2.92
Third )
X 8.79 517 4.84 B.71 4.03
s 7.14 2,60 2.65  1.39 . 1.87
~Fourth )
X 521 457 355 | 6.08 5.30
s 180 207 1.69 348 1.64
Fifth 9 \
X 7.39 4.16 4.93 4.52 3.61

~”S ] 71 2.16 1.94 1.17 "1.39




Table 6
Temperatur ati . )
' '.‘;: o .
- "“ a o
. N AR . ,W t
- ' : g% . R
Position ‘Music Condition : L
B A —
Rider Halpem ~ Pachelbel Metheny  No Music
First i
. . ! . . ) :
X ' 85.33 86.62 8420 . 86.55 86.60
s 4.64 4.29 307 423 3.98
Second : '
X 84.93 8625 83.68 86.77 85.87
s ‘338 3.86 396 379 450
' ' !
Third
: L | _ |
X \..) 8581 84.82 86.15 . 86.64 84.48
. ~ . . v N
s . 320 412 292 397 - 4.90
Fourth .
X 84.96 84.08 86.32 85.39
s 2.65 4.84 3.70 3.87
Fifth
' x 83.83 85.81 86.21  83.12
, s ) ¢+ 5.03 3.31 - 372 463 .
A
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Table 7 : e g '

(!
Source of \)an'ance _ " Sumof Squares . df "Mean Square F
' ' -
Music - 63.06 . 4. 15.76 1.92
Emor ' , 1250.0 152 8.22
Total ) ~ 1610.19 194 |
Fos =262 ' ' . .
F 10 = 2.01
Table 8
al r R M t i Musi
. .
Source of Yariance Sum of Squares dt Mean Square F
~ Music | 69.25" : 4 w4 17.31 1.89
Error 1357.02 _ 148 8.17
Total ) . 2058.02 ' 198 .
F. 05 = 2.62 l

Fig=201
/
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A more Sensiﬁve*n,‘asure of the effect of muéic on relaxation is the raié of
relaxation. The rate of relaxation or slope was cbmputed by character_iz_ir;g_the'thirty—slx
‘EMG readings for each music selection bér‘person asa étraight line, obtaining the slope -
of that line and averaging fhe slopés across forty ;ubjects for each music selection. Table
9 represents the grand means and the standard deviatipns for the sllope‘of the line
created by the EMG'measurés for all the subjects for each music selection. Table 10
shows the EMG slope means and standard deviations for each music selection when it
was listened to in the first, second, third, fourth, or fifth position. A graphic E . g
representaﬁon- of Table 10 can be seen in scanerﬁléts in Appendix D‘.
Table 9 o e

EMG Slope Gvrand Means and Standard‘Dévlat!ons for M(gjg_gg_n_ﬂmﬂa

L SR AR

ra . .
Measure . Music Condition . o *
. i . to & o ’

L

Rider . Halpern

s Pachelbel " Metheny - " *No Music
o “‘:, ~ S

T

' . T g C S PR
EMG 8 : . v . BN RSP

i
-.'
o
o]

74 T SR TR 2 06
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_Table 10 |
»
ion ndition
Position .. |, .. Music Condition
B X
v T R
- ;%: Rider Halpern Pachelbel  Metheny & Music
First
% -.27 -.21 -.43 : &' -.24
s 27 18 78 .59 48
Second .
% -.05 -13 .02 -00 -1
s 16. 23 15 . 26 A1
Third o 4
J FREN - -.06 -.05 .23 00
s L 17 28 65 29
| Fourth e ' ‘
% .00 02’ .06 -.09 .00
s 19 25 17 27 a2
Fifth s
s -.00 .04 11 -.33 .03
| s 14 15 .18 72 15

-+
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The F-value of 2.21 (Table 11) obtaiﬁed through an Analysis of Variance with
Repeated Measures’ amohgj éll the music conditions using EM‘G slope as a measure of
. rate of reiaxation, is not signiﬁcant.(p=.07) and,‘kafore the experimental hypothesis
was not supported. Thus,using EMG slope as a measure of the rate of relaxation, this
study found that these types of relaxing music,, as a whole, were not significantly diﬁer;nt
from each other.
Table 11 ‘ : . . R
“ X éAnalysls of Varlance with Repeated Measures of the Effect of Music on

Source of Variance - Sum of Squares df Mean Square * F
Music 78 4 a9 2.2t
Emor . 13.44 . 182 .09
' Total . 17.96 194
F o5 ='2.62 ‘

F.10 = 2.01



used with the EMG slope measure and the fi nger temperature mean measure usmg the ‘
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Differences will be seen between the various music selections and the.po music ", - . - :
- A : Sa e T e
chdltlon. ’ . B .: ) ;' A'é.‘.w-h',' ""( ) [ -'v & Co vy ™
L IR TR T R
/ Using the Scheffe test to oompare the four music selectlon EMG means u&rng e 2R
f e T .

(-1) as a contrast for each piece of music, wrth the no musm condition EMG meens nsmg ¥ *8\‘ ‘ -,? ,

(+4) as a contrast, resulted in a contrast that was not srgmt’ cant The Schefte Test was _vn _°i R ﬁi,

same contrasts (-1, -4) to compare the tour musuc seiections with the no musrc condition .

A
3

and again the contrasts were not sugnmcznt Theretore companng the tour musnc L Co

whole with the no music condition dld not show a difterenoe tween , “ T S
[ the music condmons and the no music¢ condmon C . e o o .:" ER
! The F-values ot 1.92 (T able 7) 1.89 (T able 8),and 2.21 (T able 11)obtamed by

Analyses of Variance wrth Repeated Measures for EMG means, temperature means and
EMG slopes respectively, among the music selections and no music,were not significant :
(p=.11, p=.07 and p=.11 respecther) andtherefore the expenmental hypothesns was

not supported

.
: In addition to the anticipated _eﬁects. order was found to have an effect in this
study. The F-value of 5.41 (Table 12), obtained through an Analysis of Van'ance with
Repeat Measures for EMG means, is srgniﬁcant (p<. 005) and therefore, mdrcates that
regardle of the music condltlon EMG means progress:veiy dedrned from first to fifth

presentation.
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‘Table 12 ‘
n i Vari ith R
- Mean
Y
Source of Variance Sum of Squares dt ll/lean Square F -
Order : 142.56 4 35.64 541
Error 1002.05 152 6.59
Total : v 1553.56 - 194

. Fos 2.62, p<.05
. -'F 01 = 3.86, p<.01
‘."'F Q95 = 4.49, . P<.005

' The F-value of 5.84 (Table 13), obtained through an Analysis of Variance with
. .’Repeated Measures tor EMG slope, is signiticant (p<.005) and therefore, indleates that
. 'the rate of relaxatron represented by EMG slope was affected by the order, regardless of
'ﬂwhrch musuc condrtlon was presented

| The tobs for EMG means(T able 14) of 2.72, 2. 89 and 3.36 were slgnmmnt
. (p< 005) and the 1obs of 1.95 (T able 14) for EMG means between the ﬂrst order and the
: ) second thrrd fourth and f fth- order respectrvely, were also slgniﬂcant (p<. 01) This
‘ suggests therefore that as the music selectrons were progressrvely presented in time,
habltuatlon to the expenmental sntuatlon took place regardless ot which music condltioh

) who presented
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Table1y " ot S E

Source of Variance' ©  Sum of Squares ot " ' Mean Square o F
Order , 198 4 50 s58a
Emor 1298 ., o152 .09

. S ; R ) Iy
Total 21.90 S 104 o

Fo5 2.62, p<.05
“*F.01 = 3.86, p<.01
"'F.005 = 4.49, p<.005

Zl"he tobs (Table 15) of 2, 10 2 27, 3. 96 for: EMG slope were significant (p<.05,
p<. 025 p< 0005 respectively). The tobs of 2. 89 (T able 15) for EMG slope was'also

srgnmcant (p<.005). This indicates, therefore that the rate of relaxatron that took place in

b

 the first order was significantly drﬁerent from; the rate of relaxation that took place

subsequently. Hence regardless of the musrc condrtlon the greatest change in EMG

)

mean and.slope occurred in the first order.-‘ /
. N “ A @ ) . ',/’



Music Order

i

N - dt terit tobs .
First vs- 39 6.86 76 265 272"
Second 39 4.87 V
First vs 39 6.86 76 1.67 . 1.95°
Third /\ 39 5.28
First vs 39 6.86 76 2.65 2.89"

: <

Fourth 39 4.76
First vs 39 6.86 76 2.65 3.36™
Fifth 39 4.44

“indicates significance (p<.01), one-tailed
** indicates significance (p<.005), one-tailed
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Table 15
- n iti -
Music Order N ( X dt terit tobs
First vs @ 39, . -28 7% 200 210
S Second 39 -.05 .
\ First vs 39 . -28 76 2.00 2.27*
Third 39 -.09
o
Firstvs 39 -.28 76 3.44 3.96*
Fourth - 39 00 |
Firstvs 39 . -28 76 . 265 2.89*
Fifth - . -.08

mdlcates significance (p<.05), two~ta|led
indlcates significance (p<.01), two-tailed
* indicates significance (p<.001), two-tailed

Miusic Preferences

In this study, the volunteers were asked to rate how they liked each music

selectlon presented. They rated their likes and dislikes on a seven point scale where a
rating of seven was described as liking the music very much and a rating of one was

described as disliking the music very much.
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The F-value of 14.06 (Table 16), obtained through an Analysis of Variance with -
Repeated Measures among all the music selections for music prefefencé, is significant
(p<.0001). Therefore, tllwe volunteers did show a preference for some music selections
over others. )

The tobs of 4.71, 6.16, anc{i"3.'67 (Table 17) for music preterence between
Pachelbel and Rider, Halpern and Metheny were significant (p<.001): and .also the tops of
2.12 between Metheny and Halpem for music preference was significant (p<.05). In this

study, volunteers preferred the Pachelbel selection to any other music selection, and

-they preferred the Pat Metheny selection to the Steven Halpern selection.

Table 16 ’ - ‘
Analysis of Variance with Repeated Measures of Music Preference
Source of Variance Sum of Squares df : Meaﬁ Square F
. - i
Music Selection 69.37 3 23.12 14.06°
Error 192.38 117 1.64
Total 376.34 159

F.0001 = 6.79, p<.0001 ;
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Table 17
Selection t-Tests

MQsic Selection N % df terit | tobs
Pachelbel vs 40 6.33 78 3.44 4.71"
Rider 40 4.95 % _
Pachelbel vs” - 40 6.33 78 3.44 +6.16"
Halpern 40 . 4.55 .

Pachelbel vs 40 6.33 78 3.44 367"
Metheny 40 5.30

Metheny vs 40 5.30 78 2.00 2.12*
Halpern 40 4.55 ‘

* “indicates significance (p<.05), two-tailed

** indicates significance (p<.001), two tailed



Post_Hoc Compatisons -

it was interesting-to note that although the experimental hypotheses could not be
supported at the p=.05 level, the results came close to significance for the EMG means
(p=.11) and finger temperature (p=.11) mean measures, and very close to sighificance for |
the EMG slope (p=.07) measures. This would suggest, then, that turther study of

differences between these pieces of music was warranted.

When the data W ing the line graphs of finger temperature

means, EMG means, and g pendix D), difterences were tonnd between Pat
Metheny S music and the " ondltlons Therefore Post Hoc comparisons were
made between Pat Metheny s music and the other music oondltlons in order to explore
these differences. ‘ B

Whenv Pat Metheny's music sample EMG means were compared to each of the
other music eonditions individually using a one-tailed t-test, some differences Mere
found. The tobs of 1.83 (Table 18) for EMG means between Metheny' and t-ténl;lern was
significant (p<.05), and the topg of 1.71 (Table 18) for EMG means between Meth'eny
and Pachelbel was also significant (p< .05). Therefore, there was an observed d:ihttelrenole
between Pat Metheny's "If | Could” and both Steven Halpern's "Spectrum Suite” end
Pachelbel's "Canon.in D".

When Pat Metheny's musin sample EMG slopes were compared with No Music
' using a one-ta'ilé%t\t-test ‘a ditferenee was found: The tof)s of 1.91 (Tabte 19) for EMG -

slopes between Metheny and No Musnc was significant (p<.05). Therefore, there was an

observed dlﬁerence between Pat Metheny s "If | Could” and the no music condition
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Table 18 | : .
Differences in EMG Mea: ns between Music Conditions: Between
- ) C . - -‘ " ‘ : ' R )
. h {’ n/‘_ e .
~Music Condition N X df Merit tobs
Pat Metheny.vs 39 5.87 76 1.67 1.83*
. 7. . _ b
Steven Halpern - B - 4.76 ~
Pat Metheny vs 39 587 76 . 1.67 1.71°
. LR .
Pachelbel = 59 - 4.84
B . : . 4
Pat Methenyvs : - 39 5.87 76, 1.67 1.90°
. S ) o7 o
No Music . 39 T 475
Mark Rider vs B89 6.00 76 Cie7 1.68°
" No Music 3 . 475
- '..indicat'egx significance (p<.05)%:;tailed
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. - . . , K 4
b Taple s . : ~
 Difference in EMG Slope Between Music Conditions: Between Condition
Music Condition N R 2 dt terit tobs
< : : :
Pat Methenyvs 39, To-19. 76 167 - 191°
N6 Music 39 03 @

AR e

‘indicates significance (p<.05), one-tailed
o Companng each cf the mysic sample fi nger temperature means mdividually with

Pat Metheny's music using a one-tailed t-test resulted in finding differences between

- some ot the music conditions and Pat Metheny s music. The tobs of 1.98, 1. 67 2. 55,

";'_artd 1 81 (Tabie 20) for fi nger temperature between Metheny and Rider, Halpem,

r

: ?Pachelbel and No Music, respectively, were all signifi icant (p< 05). Therefore, there was

' an observed difference between Pat Metheny’s "if | Could" and‘all theN other music

. v
. between Pat- Metheny's "lf I Could' and the no music condttion on measures of EMG

g

conditions. ’
. , , _ Y
When Pat 'M'etheny_’s music samples were compared with the no music i:en'dlt_lon 4
on measures of EMG mean, EMG slope and finger‘temperature mean, some diferences

. r
were observed _‘ L & T i

The tobs of 1 Qﬁ“ﬁ%ble 1 8) for EMG means between Metheny and No Music was

3

\ : _‘AS|gn|f cant (p2.05) and the tops of 1 91 (T ab|e~1 9) for EMG siope- befween M’etheny and

S
Metheny and N MUS'C (Table 20) (P< 05) Therefore, dlfferenoes were observed Cos

4 ) -¥
mean EMG‘slope and tmger temperature mean

N

-

No Musnc was srgnm@ant (p< 05) , as was the lobs of 1 8? forﬁnger temperatur.e between "/

>



71

Also, interestingly, a ditference was observed between Mark Rider's entrainment

music and the o music condition with respect to the measure of EMG mean when the

tobs of 1. 68 (T able 18) was sngmf icant (p<.05).

Table 29

graph of the effect of position on EMG means was examined. When Mark Rider's music

Music Qonditio&

x|

N df terit tobs

" Pat Metheny vs 38 87.02 72 1.67 ™ 1%g*
Mark Rider 38 85.63

. Pat Memeny&s 38 87.02 ‘72 1.67 1.6%°

‘ siev}'a__n Halpern® 38 85.81" |
PatMethenyvs: . 38 87.02 72 2.00 2:55'__'”
Pacheibel ) .38 8526 \

..Patﬁe.theny’vs ‘38 ) 87.02. ‘72 1.67 1.81"-
NoMusic ¢ 38 8s. so‘

, indicates sngmﬁwnoe {p<.05}, one-tailed

*-indicates sngnifncancq (p< 01), one-tailed



CHAPTER V

DISCUSSION
Summary of Results .

| The purpose of this study was to gil/e a description of relaxing music, to take

examples of music that are claimed to be relaxing ana compare them with each other.and a
no music condition to see if there were any differences between them, so they could be
ranked with respect to their relaxing effectiveness. The following variables were
controlled in the study: (a) the educational status of ‘the volunteers, (b) the length and
setting of the experimental situation, (c) the type’of relaxing music an'd its presentatlon,

(d) the ord

_i which the relaxlng music was prese?ltdd to the volunteers, and (e) the T
. > R - '
hemisphere arousal between pieces of music:' .

Th?.d'at’a fal thlS study, based on an N ot 40, and resulting from a repeated
measure of relaxation on volunteers from a specific umversrty populatnon listening to

, l
relaxlng music, mdlcated -on the whole that the pteoes of relaxing music wére not

s:gnmcantly drfferent lrom each other or from the no muslc condrtlon When the music.
condmons were co'mpared ln panrs some srgmtlcant dlfferenoes were lound The muslc

I3 il
D

- by both Mark Rlder and Pat Metheny were found to be- sugnmcantly less l‘e@p than

elther Steven Halpem s or Pachelbel's music and the no music condltlon uslng EMG asa
» ' measure Yet, when companng the music*nn palrs usmg ﬁnger temperature mean as a

’ 4

measure of relaxatlon Pat Metheny s musrc ralsed ﬁnger temperature mean to’ a hlgher a

s~ level than any of the other music eondrtions But when the musnc selections were
A ’compared as a whole usmg temperature mean as ameasure, no sogmflwnt dlfte:erloe

-,v\ % -

: among them was found Also, when the selections of mqslc were oompared asa whole

S
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_using EMG slope as a measure of the rate of relaxation, no si_gniﬁeant difference was
. found among the music selections or between the music selections and the no musit:‘

condition. Again, when they were compared in pairs using the slope as a measure, Pat
. Metheny's music relaxed people at a faster rate than the other music cendition. L !

It would seem then, that relaxing music could be described as that music which.
reduces muscle ten\siort as measured by frontalis EMG and inereases vasodilation as:
measur by fmger temperature to the same extent as would srttrng oomfortably in a chair

*

rn‘a quietiroom domg nothing. s ' ' _ B
. . i ‘
Mmuun-e—sm - ; s
"Several factors limit the generalrzabrllty of the results of this study. First of all, the
» volunteers were highly educated, wrth all of the sample possessmg a college or university
educatlon The sample size was small (N-40) and Was oompnsed mostly of females, thus,

not bemg representatrve of the proportron of temales and males in the populatron - \)

This study dld not oompare various types of musrc such-as loud borsterous o e

- music, rock musrc or other types of j jazz. and classucal musrc Companng all types ot musrc |

usmg conslstent measures may give us a better definition ot types of musrc whtch are not

\ relaxing or that havé other physiological offects. S ’ / .

.
I I " ” [ II SI I . . °
. . - T e v

Other physrologlel measures such as EEG (eleetroencephalograph)

cortroosterold levels breathmg rate to~ name.a tew. were not used Ht{wever it.was'felt | " |
- ‘.‘, o1 . o) Lz '
that EMG‘and tmger temper'ature measures pere relrable,_easy to use and would grve an

.
L R o

By accurate lrﬁlcation of/relaxatron on therrewn . e

¥ BEREEY ) ~'l“i

o b <

Ll - B ’ . . *
AN ¢ . - s

N L
\,r» R

N



All the music conditions were presented in one sifting along with the no music
condition. Although the order of presentation‘ was controlled, perhaps the expectation of

+ hearing musit or having already heard music may have influenced the results of the study.

plicati a

v e »-1 '

'selected and brought to the experrment by the clients themselves, this study used music
- proven in the past to be relaxing USmg physiological measures. Not all the relaxtng music
' tested heJe were tested in the pas§ ing the same physrologtcal measure}s To give ‘
' s%me consnstency 1o the literature oﬁr\elaxmg mus:c, I chose to examine these pleoes of

- music usrng the same measures _Rider (1 985) was pnmanly rnterested in the effects ot
e %

entramment music on pain reductlon although he drd examme the dttterences between -

plecﬁ’bt music on an EMG .measure of retaxatron L His populatnon conststed of people

. who were expenencmg Iower back pam tn thas study I was pnmanly Interested ina non-

Q@
ctrnrcal populatton one that was not expenencmg any particularty unusu‘l §ituatlon that

is, & popw’atron that would be consrdered to be expenencmg normal, everyday stress

K

responses Much of the Ilterature on the eftects ot musrc drscuss musrc s eﬂects on
< hﬁ -

specral populatnons erther clrmczt populauons or musrcuans, n wouid seem Iikel@at a,
population expenencmg normal stress responses would be tnterested in'an easy,

effechve retaxatlon method since’ they would have no seemtngly pressmg need or

Fl
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. consrstent wrth the relaxation response But, it is still not clear whe} ’

R music eontnbutes ph’ysrologically any more than does snmply srtting quretly ina-

.

.
k] D ] . :
motivation to pursue other more time consuming methods of relaxation, hence, the

vy

cholce of a normal population for this study. - ; s

~ Steven Halpern's (1985) claim that his "Spectrum Suite" composition was

relaxing, was supported, as was the claim‘by Orstrander and Schroeder, (1979) that

Baroque music (Pachelbel) was relaxing.y Although these music selections are relaxing,
they did not relax people anymore than did the no music condiltion.’v It would seem. then,
that the relaxlng music in this stur:ly did not havg any Qreater relaxing effect dn physiglogy
than did the no music condition. | ° |
itis interestmg however, that Pat Metheny's composrtuon "I l Could®, whlch some

people descnbed as "sad", "having a longing feeling”, and; remmdlng them of the

- feelings they experienced atter makmg love®, raised finger temperature slgmﬁcantiy

Ao .
higher than all the éther music conditions mcluding No Musrc This may indicate thét Pat

' Metheny S composrtion may be acting ona ditferent physrologrcal response system‘)‘ie

the cardiovascular system) and/or that the representatlons or images evoked by Pat

(e

Metheny's composrtion oontnbute to enhance\ physlgloglcal relaxation much more than'
- .the other music composmons Then again this result may mdlcate that the sample asa N
.. whole is more physuologicatly responsive o relaxlng*musrc by dllatmg penpheral blood

~ vessels and capillaries than by reducmg action potentlal in the stnate musculature |

_ Finally, it is clear from thrs study thata;iusrc S ettect on physrology isina direction

ndt relaxing

comlortable chair
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Both th|s study and that of Rlder (1 985) indicate that music may be used
-

- effectlvely as a means to promote muscle relaxatlon In this study, the music’ by Steven .

Halpern and Johann Pachelbel are as relaxlng as snttlng quietly in a comlonable chalr
Lustenmg to musac is a more appealing method of relaxation than simply sitting quletly
'.A Mus:o can beoome a positive locus of attentlon for a person. It also allows a person to shltt
emotlons and 1acnlltates lmagery
o When a counsellor has a client who is experiencing a stress response the
counsellor may choose to prescribe Pachelbel's "Canon in D major” or Steven Halpem S
"Spectrum Sulte as either preventive or curative measures. The client could use these '
pieces of music to relax during stressful sntuatlons 'Takmg five mlnutes lrom a hectic
. schedule to listen to a plece of music gnd g%gthe body a chance to regain its
homeostatlc balanoe seems much more ooncelvable than asklng a person to stop
everythlng to sit quietly.for _ﬁve minutes. Relaxatlon may seem hard-to accomplish
" Sometimes, but with a relaxing piece ol'muslc, lt need not be. - : y
" Most peoole in .'this study ﬁreferred Pachelbel's composition. Therelore. the
. music of choice for a counsellor to suggest would be this '__one. Steven l:lalper'n{s v

h

compositio'n could be sudgested as an alternative.

= A ; S
T counsellor may also choose to use relaxlng music-in co selling sesslons fo
) . .

- promote the cllent‘s ablllty to relax as oounselllng takes place. Furthermore a oounsellor
may choose to use relaxlng music durmg hibno1herapy When the counsellor ls gulding'
the client through a traumatic past event, relaxmg music may be used at a time when the
clnent‘s trauma IS belng reframed The ooncept ot,state-dependent learning and memory
suggests thal the blochemncal and hormonal state ol the body is encoded alonig wlth

1
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; relaxatlon response state dunngy the time the client is re-experiencing the trauma and also

I durtng the' retrammg stage thereby enoodung arg)

Slnce Pat Methenys composmon was tound to increase fmger temperature, a
counsellor may wish to use this music with migraine headache sutterers The

biofeedback treatment tor migraine is to have the client i mcrease i inger temperature.

. This bloteedbapt(eatment may be tacrlrtated by Pat Metheny's ¢ . ition. Any

»

treatment whnch mvolves tac:lltatrng a person’s ability to vasodllat

accompanying it with Pat Methenys "It | Could". Two other psychb“p ,M >
that Metheny's composition may help to treat are Rayn'eau's disease and peripheral

vascular dlsease since these are dlsorders of the <cardiovascular system
'f : 1 G

£l

The composrtlons by't-lalpem and Pachelbel also may be used in conjunctnon with

various treatments such_as brote&@ack and systematrc desensitization for diso}rders such_

as back pain, pnobias, neck pain, tension or muscle headache,to name a few, where

musdle relaxation is an important part of treatment.

Pachel!?l’ "Canon inDT ma;or at 53 to 60 beats per mmute can be used to relax

peopte and facilifate the Iearnmg ot languages usmg the Lozanovmethod Apparentiy,

- Halpem s "Spectrum Suite” is not as ettecttve tor Ieammg as Pachelbel (Ostrander and

Schroeder 1979) R R ‘_ -
'!heretore ‘music that evokes physnologlcal responses resembltng those of the
relaxation response may be used to tacrhtate the various treatments of stress related -

disorders Listening to relaxmg music is a pleasant, appealing method of atlowmg the

B



body to re-establish a homeostatic balance dunng tlnwes}o:hen stress responses are
triggered. Modern technology allows people to obtaih inexpensive, portable‘tape
reoorders that can be used essemlatﬁ' anywhere Taklng afew mmutes.to Iisten to
"Pachelbel’s "Canon in D major" is an accessible and easily leamed method of relaxation.

Using music during various treatments ot psychophysnologlcal dlsorders is easy to

: |mplement Research literature suggests that using music i in combmatlon wtth other

treatments such as EMG biofeedback, enhances the etfecti,weness of the treatment o
(Scartelli, 1986). - o |
_ Several modi_ﬁcations to thejdesign of the current study would provide additional

areas of research and improve its applicability to the general population.

In future studies of this nature, a mol;efproportional representatlon of females and

‘males in the general population might be used.  Further, the volunteer sample might be

drawn from various work places, such as from offices or from various trades, rather than

from the usual university pool.

"An electr‘omyographic study placing the polygraph electrodes on the trapezeus
muscles or on the lower back muscles may give more accurate measures of. relaxation

Such a study mrght also explore the eftects of music on the nght and lett hemlspheres ‘

o using- thetelech'oencephalograph Also other measures of the relaxatiorr re\qpee’ could
" ‘be ysed' and the use of more measures would provude lntormatlon on where music has its

’»greatest eftect ‘on the body , S .' . —_—

-

: A greater number of pieces of music and a wider variety of musical styles could be -
¢ P ’_ B

explored A definition of stnmulatxve music may be developed .using physiological

- 0



measures. This physiological definition would make oompartson of rrtustcal styles and
types much easier.

In future research of this kmd the experimenter may want to compare fewer
pieces of music, use more measures, increase the time between music sete_ctions and
increase the duration of th‘e musical piece. Doing this may reduce the cumulative effects
of listening to several pieces of rr\usie at the same sitting and reduce the confounding
effects of one piece of music on the other.

Sometimes the stress response is triggered by the de-synchronization of the
bodies ultradian and circadian rhythms. An interestihg study could examine the efteds of

music on these rhythms. Perhaps using music to relax during airplarre travel reduces the

N

amount ef discomfort felt due to sudden time changes. Also, for those ‘people who work
in shifts, music at work during the night may help them rest more effectively when off the
job, hence allow them to be more etfective on the job.

A phenomenological study, either alone or as a co'mplement to the usual
statistical procedures would be an invaluable contribution to the pool of rntonnatlon
about muslc For example a perSonal and detarled acoount of emotions and i |mages

experienced the sudden recall of 1orgotten memories; the type and rate of stress related

-

‘ material intrudrng in to the music lrstemng, exploration of descriptions of krnesthetrc

‘visual audrtory. tactile, pam and propnoceptnve represe/n;;ons tﬁse exploratrons may

< I

give us intormation on how musrc affects the mterpretlve and integratrve processes of the

'neocortex and hmbic system

- It'is possible that being in a state of relaxation while rntently hstemng to relaxing

music may closely resemble an attered state of oonscrousness This could be explored in

- a study which compa_red a known method ef producing an altered state of conscionsness,

e

7
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™, such as medltatlon with music. Perhaps in explonng these phenomena we would better

' understand the holistic, healing qualities of music.

[y

The mind tmay consider music to be a highly novel dass of stimuti. Music, as novel
stimuli, r‘;‘%ay provide a way for the mind and body to focus attentnon away from a
threatenlﬁg situation to one that is physiologically balancing and healing. Research

addressmg’fﬁ}e effect of music on the mechanisms of attention may provide information

1

: .
on how and why music helps people learn.
Thus, :t'fs pecomnng clear, though the study oﬁyusnc and other relaxing methods

WhICh seem to affect us through |magery, that the mind and body are not separate units or

: %‘c
N ba)

entities. -The nfiind affects the body, in |Ilness‘/and in health and the body affects the -

O s
” . Cdra

mind.

But sweet music can minister to minds diseased

Pluck from the memory a rooted sorrow . ‘

Raze out the written troubles of the brain _ )
And with its sweet oblivious antidote

Cleanses the full bosom of all perilotis stuff-

Which weighs upon the heart.

(William Shakespeare, cited in Licht, 1946 p.9)
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Keynote D: Orange ! : ' ‘ .
KeynoteE Yellow . '

Steven Halpem Gramavrsron (18 7770-1) o .t s °

- -

if1Could
Pat Metheny Group - ECM (250082) - S
. Canon in D Major - Ao 2
> Fasch Trumpet Congerto in D Major, Pagng bel Canon in'D Major - ' o
Jean-Francois Paillard, Jean—Francous Paillard Chamber Orchestra Musical Hemage

M*Socnety (MHS 1060) b o : P . + .

'& i~\‘, . . *
. ] . ° . S

Entrainment music. ~ L et

Mark Rider, Meadows School of the Arts Southern Methodlst Unlversrty Dallas Texas
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: "~ This is not'a test!
v s ota

av

This is a study of ‘physiblogica} r.espé‘nses to music.

IS

I will be using measures of mUs‘CIé_'acﬁQity and temperature change.’

‘In€ideisa: '
- 1. questionndire .
s
2. setof buzzles K
- 3. set of questions ..
¢ .
Please do not open booklet until asked to do so.
« 7 7
q ‘_ L]

. Code:RHPMS



a

The following information is confidential. It will only be read by Qe experimenter,

. and will be used as inf§rmétion to correlate with the physiole;ical measures.

) "
1. Age: - "‘”S!ex': M-F Occupation: e < )
2, Whét is yaur education level? | ' . .

a. High School
© b.1-2 );eal‘s college or university

¢. 3-4 years coliege or university

d. more than 4 years college or university

3. Are you exf)eriencing any physical discomfort at this time (eg. headache,

stomach upset, sore musdes’-')? Yes No

If yes, please describe:

f

4. Do you have a history of any of the folfoWing: _
aheadaches . Howlong? How often?

b. stomach problems Howlong?  Howoften? .

c.skinproblems  Howlong? . Howoften? -
d.uoers " Howlong? How often?
- e.sleepproblems  Howlong?  Howoften?



o
5. Are yqﬁ using any medication? Yes No- «
} { a. Prescription
b Noh_—presC'ripﬁonI
6. Have you received any inétruqtic}n in relaxation 'le_chniques? Yes

what kind? ,
7. Have yog.had any formal music .trgining?‘ Yos N;:“ _ |
| + Ifyes, please dircle one of the following:
a. musi_c appfedétion éoUrSe '
| b.12 years. insfru;tion
o 3-5-'y'eafs
d. more -t'f;wan 5 yeé;s ':\ |
8. How much music do you Iistgn to duﬁr;g a'n average day? L
| | a. 1-4 hours L
o b58 hours -
" ¢. more tﬁan 8 hours -

d. hardly any music at al

No

Ityes,

91



]

. e-before’bedtime

NE

: -1wc~)..'What type(é) of music do you prefer? (circlé more than one)
: ]azz -
" 'b. country

' d: whila studying .

j ;"g.~when_woﬂyci‘rf§ -

* . when exercising

9. When do you usually listen to music? (circle more than one)

a;-mom;hg " g . | "

b. _aﬂemdon

_.c.evening - - : Pl

f. when relaxing

S~

~

c. pop
d. classical

e rock

fal

~ 11.What kind of music do you listen to?

.a.. loud, ‘boisterous
. b. calm, soft |
- €. fast beat

d. élowi:eat

v. all

324



b

12. Do you con;:idl music: -

~

a. very emotional .

. - b. somewhat emational -

N\

¢ fot at all emotional

13, Whai. habpens to you inside your mind when you lsten 'tc:;_" rﬁuéic?. |
a. | daydream | o

b. | have pictufes runnirig th(qugh' m‘y‘mind

c | I_i_steﬁ QIQSer to the ch;di.igeé in the sc;unaé ‘

.. © d.Iollowthe melodytine . . |

e l‘feeial all'kinds of s'ens‘atiéns in my body ‘_ |

N

Please describe your own experience: °

+

l
.

14. 1 Iisteh to mqsﬁy:’

| a radio

b.T.V.

C. iapes |

d. records

e. compad djs&s

15, Name a co‘rhposer/singer/musician you listen to regularty:

v93

<



16. | wouldsay th

at musicis __ _in my life.

a. not i_mportant

v

. b. somewhat important

¢. very important

&Q



~ APPENDIX C i-,,

* Visual-Spatial Puzzles

Attached to the questronnarre were five pages of puzzles Each page contalnedv

three or four puzzles whnch were answered before a=parttcular preoe of muslc So belore

_lustenmg to Rlders composmon every person would answer the same three puzzles
Henoe for every order of music presentatron there was also an order of vtsual -spatial
puzzle presentatlon After the experrment was completed those people who were

interested, received a oomplete set ot puzzles with answers. The puzzles were obtalned

‘¢

from Eysenck (1978) Pp- 22 126

After listening to two preces of music, the volunteers were asked to rate their
. : ‘ . a
enjoyment of the | pleces of music on a seven point scale.

-

.
&

-
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»

The visual-spatial puzzles from this section have been removéd ?cause ofthe -
unavailability of copyright permission. Th puzzles consisted of drawings Used 1o test
one's own |. Q. These visual-spatial puzzles were taken from Eysenck, 1978, p. 122-126.
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APPENDIX D
Graphs
The following is a set of thirty scatterplots. which are Qisual representations of the

tables outlining the éMG means, temperature means, and EMG slopes used in the

statistical analysis. The set of scatterpiots for.40 subjects rep;esents the actual data -
“ollected. The set of scatferplots with 39 or’38 subjects represénts the deletion of one or

two outliers frorﬁ each music condition in thé statistical analy;ls. | 6
S ;Thev last three line graphs represént trends in'the EMG mean_s,,témperatqre :

means, and EMG slopes for the music conditions by position.
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EMG Means for Halpern's musld for 40
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EMG Means for Pachelbel’'s music for 40
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EMG Means for Methenys music for 40
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EMG Slopes for Rider's Music for 40
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