
Introduction

SecretoryimmunoglobulinA（S-IgA）isahumoralimmuneantibodywithasurfacemembranethatallowsittobe

activeinmucus.BecauselargeamountsofS-IgAarefoundinthesalivaandinitialbreastmilk,S-IgAisthoughttobe

thefirstlineofbiologicaldefenseagainstbacteriaandviruses,whichmightenterthroughtheoralcavity.Theresults

ofastudybyKugleretal.（1996）suggestthatstimulationofnonspecifichumoralimmunefunctionbyacute

psychologicalstress,suchastensionorexcitement,leadstoariseinconcentrationsofS-IgAandcortisol.1 Otherstudies

havealsoreportedincreasesinS-IgAconcentrationinresponsetopositivemoodchangesproducedbywatching

humorousfilms,2changesinfeelingsofpleasureandguilt,3andbothpositiveandnegativemoods.4

Incontrast,S-IgAconcentrationfallsinresponsetochronicstressinstudentsundergoingexaminations.5 Deinzeretal.

（2000）foundthatS-IgAconcentrationsinstudentsremainedlowfortwoweeksaftertheirexaminationshadfinished.6 Irwin

etal.（1987）reportedthatnaturalkillercellactivityisimpairedduringbereavement.7 Furthermore,long-termsuppression

ofbiologicaldefensefunctionisknowntoincreasetheriskofdiseaseandmayleadtostress-relatedphysicaldisorders,

includinggastrointestinal,cardiovascularandautoimmunedisorders,aswellasallergiesandcancer.Prolonged

stress-inducedmentalfatiguereducestheabilitytodealwithinterpersonalrelationshipsandimpairsconcentration,

thusincreasingthelikelihoodofmaladjustedbehavior,depression,andneurosis.
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Abstract

Weinvestigatedtheeffectofrelaxationonimmunefunctioninhealthyuniversitystudentswho

underwentastressmanagementrelaxationprogramthatcombinedphysicalandmentalactivation

withthecalmingeffectofmeditation.Changesinimmuneresponseweredeterminedbymeasuring

concentrationsofsecretoryimmunoglobulinA（S-IgA）andcortisol.Moodchangeswereassessedby

ProfileofMoodStates（POMS）.

Musicwasaddedtotherelaxationprograminonegrouptoevaluatetheeffectofmusiconimmune

response.Therelationshipbetweenimmuneresponseandchangesinemotionsandmoodwasalso

studied.Aftercompletionoftherelaxationprogram,therewasasignificantincreaseinS-IgA

concentrationbutnochangeincortisolconcentration,indicatingatransientimmuneresponse.

Negativemoodwassignificantlyimprovedbytheprogram.Thesefindingssuggestthatthemixed

relaxationprogramusedinthisstudyiseffectiveformanagingstress.Significantcorrelationbetween

changesincortisolconcentrationsandVigorscoresofPOMS,suggestingthatitwouldbemorderate

stimulationoftheautonomicnervoussystembymentalactivationontheprogram.
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Managingstressinordertoreducetheresponsethatleadstosymptomsanddiseasemaybeeffectiveforrestoring,

maintainingandpromotinghealth.Moststressmanagementtechniquesaimtorestorehomeostasisthroughphysical

andmentalrelaxation.Themethodsusedincludebreathingtechniques,progressivemusclerelaxation,exercise,

autogenictraining,imagetherapy,musictherapy,aromatherapy,meditation,individualpsychotherapy（e.g.,cognitive

therapy）,andgrouptherapy.Ameta-analysisbyBergeretal.（1997）suggeststhatstressmanagementinterventions

haveasmallbutpositiveimpactontheimmunesystem.8 Anotherstudyreportedthatfollowingrelaxationusing

visualizationandmassage,ariseinS-IgAconcentrationwasobservedandnochangeintheconcentrationofthestress

indicatorcortisolwasdetected.9 Resultsshowingthatapositiveemotionalstateandlisteningtocertaintypesofmusic

resultinanincreaseinS-IgAconcentrationalsoindicatethatmusichasabeneficialeffectonimmunefunction.10

Numerousclinicalstudieshaveusedmusictoalleviatepainandanxiety.12 Musicproducesanimmediateeffectona

person・spsychologicalstatebydivertingattentionfrom stressorstoapositivestimulus（i.e.,music）andeliciting

emotionsassociatedwithpastexperiences.11

RelaxationtechniqueswereintroducedinJapanin1961,andthefirstJapanesestudyoftheuseofrelaxationinthe

fieldofnursingwaspublishedin1982.Growinginterestinstressandhealthinthe1990spromptedmoreresearchon

music-andaroma-basedrelaxationtechniques.However,theliteraturecontainsfewerthantenstudiesonstress

managementusingrelaxationprogramsthatcombinemorethanonetechnique.Japanesestudiestodatehavealso

neglectedtoinvestigatetheeffectsofrelaxationprogramsusingindicatorsofimmunefunction.

Wethereforedevisedourownoriginalrelaxationprogram thatcombinedreductionofmuscletensionwitha

meditation-inducedstateofcalm,andinvestigatedtheeffectsofthisprogramonthebody・simmuneresponseusing

salivaryS-IgAandcortisolconcentrations13.Inthepresentstudy,weexaminetherelationshipbetweenpsychological

changesandimmuneresponsebymeasuringchangesinmoodandemotionsusingtheProfileofMoodStates（POMS）.

Musicisalsoaddedtotherelaxationprogramforonegroup（themusicgroup）butnottheothergroup（thecontrol

group）totestthehypothesisthattheadditionofmusictorelaxationprogramsenhancesrelaxationeffects.

Methods

Subjects

Thesubjectswere40healthyfemaleuniversitystudents（meanage,20.1years;range,19-22years）whoconsentedto

participateinthestudyafterbeinginformedofthecontentoftherelaxationprogram.Thesubjectswererandomly

dividedintotwogroupsconsistingofamusicgroupandanon-musicgroup（20subjects/group）.Therelaxation

programwascarriedoutinOctober2001（on2days）andwasperformedafterlunch（13:00-14:30）inbothgroups.

Procedure

Beforetherelaxationprogram wasstarted,thesubjectsweretaughtaboutabdominalbreathing（5minutes）in

preparationformeditation.Theprogramwasthencarriedoutinthefollowingfourstepsoveratotalof40minutes:

（1）alternatelytensingandrelaxingthearmsandfacerepeatedly（5minutes）;（2）gentleexercisetostimulatethe

musclesoftheentirebody（5minutes）;（3）massageofthearmsandheadbyanotherperson（10minutes）;and（4）

meditationinarecliningchair（20minutes）.ThemusicusedwasHealingTime（FumioMiyashita）in（1）,Dreams

（TheCranberries）in（2）,TheWaterIsWide（SisselfeaturingZamfir,Trad.,arrangedbyAkiraSenju）in（3）,and

RefreshTime（FumioMiyashita）in（4）.Theresearchersselectedthemusicbasedonthecontentofeachstepofthe

relaxationprogram.Relaxingmusicwithaslowtempoandnolyricswasusedinsteps（1）,（3）,and（4）,andlively

musicthatwaseasytomovetowasselectedforstep（2）.Themusicwasplayedfromstereospeakers（CA7System

Component,Panasonic）.Thesubjectsworeclothesandfootwearthatwerecomfortabletomovein.Theinstructorwas

oneoftheresearchers. Therelaxationprogram wascarriedoutinaquietroom thatwaslargeenoughfor

approximately40peopletomovearoundfreely.Thetemperatureoftheroomwassetat21℃ andthelightswere
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turnedoffbeforemeditation,whichwascarriedoutinnaturallightonly.

Bothpre-andpost-program,subjectswererequiredtocompletetheProfileofMoodStates（Japaneseedition,1994）,

andsalivawascollectedfor2minutesbySalivette（SARSTEDT,Aktiengesellschaft&Co.D-51588Nu･･mbrecht,

Germany）;venousbloodsampleswerealsocollected.Aftercollection,thesampleswereimmediatelycentrifugedand

storedat-20℃untilanalysis.S-IgAconcentrationwasmeasuredbySRL.Cortisolconcentrationwasmeasuredbythe

researchersusinghighperformanceliquidchromatography.Wewereabletomeasurecortisolconcentrationin33of

the40subjects（musicgroupn=17,non-musicgroupn=16）,because7samplesweretoosmallforanalysis.

Results

Table.1showsthemean±SDofS-IgAandcortisolconcentrationsandPOMSscores.Two-wayanalysisofvariance

revealedthatS-IgAconcentrationwassignificantlyincreasedandallnegativemoodwassignificantlyimprovedbythe

program. SignificantcorrelationwasseenbetweenchangesincortisolconcentrationsandVgorscoresinallsubjects

combined（Figure1）.

Discussion

Weusedamixedrelaxationprogramthatcombinedreductionofmuscletensionthroughphysicalmovementwitha
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Table1.EffectsofrelaxationprogramonS-IgA,cortisolandPOMSscoresinmusicandnon-musicgroupsa）

Musicgroupb） Non-musicgroupb） Effects（F-Values）

Before After Before After Program Music Interaction

S-IgA（μg/ml） 77.34（38.6） 170.2（78.9） 80.4（47.7） 161.9（71.3） 38.19*** 0.04 0.16

Cortisol（ng/ml） 5.4（ 2.7） 6.5（ 2.7） 4.8（ 3.1） 5.6（ 2.9） 2.09 1.11 0.06

POMS（T-score）

Tension-Anxiety
54.1（ 9.5） 44.8（ 8.8） 51.6（ 9.0） 41.5（ 7.6） 24.44*** 2.23 0.05

Depression-Dejection 57.0（ 8.9） 48.9（ 6.9） 55.7（13.2） 47.8（ 9.0） 13.40*** 0.30 0.00

Anger-Hostility 52.1（ 8.2） 43.8（ 6.0） 49.8（11.4） 42.8（ 7.9） 15.74*** 0.72 0.11

Vigor 50.9（10.3） 54.0（ 9.4） 49.1（11.1） 47.4（ 8.1） 0.1 3.71 1.22

Fatigue 52.7（ 7.8） 46.5（ 7.6） 50.4（11.2） 44.2（ 8.3） 9.86** 1.36 0.00

Confusion 59.2（ 9.5） 51.1（ 7.5） 55.5（10.1） 48.2（ 9.8） 13.68*** 2.49 0.03

a）Two-wayanalysisofvariancewithprogram（beforevsafter）andmusic（withvswithout）asfactors

b）Averagewithstandarddeviationinparenthesis.*p<0.05;**p<0.01;***p<0.001
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Fig1.CorrelationbetweenchangesincortisolandVigorscoresin33femalestudents.



stateofcalminducedbymeditationinordertoachievebothmentalandphysicalrelaxation.Theresultsshoweda

significantriseinS-IgAconcentrationpost-programinboththemusicgroupandthenon-musicgroup.Incontrast,no

statisticallysignificantchangewasobservedincortisolconcentrationineithergroup.

EvidencesuggestingthatS-IgAconcentrationrisesinresponsetoacutepsychophysiologicalarousalhasbeenreported.1

ThechangesinS-IgAconcentrationseeninourstudymayhavebeenpartiallyduetophysiologicalactivitybecause

movementtostimulatethemusclesofthewholebodyinsteps（1）and（2）duringthefirst10minutesoftherelaxation

program wouldhaveimprovedbloodcirculationbystimulatingtheautonomicnervoussystem.Thepositive

psychologicaleffectofparticipatinginanenjoyableactivityisalsolikelytohavecontributedtotherisebecause

previousstudieshaveshownthatS-IgAconcentrationincreasesasaresultofthepositivemoodchangesproducedby

watchinghumorousfilms2,andbylisteningtomusic.4 TherelationshipbetweenS-IgAandthePOMSscoreis

discussedlater.

Ourexperienceshowedthatparticipantslaughedduringvariousmovementsandthatphysicalexpressionusingone・s

imagination（e.g.,pretendingtobeabirdflappingitswingsorafishswimmingthroughthesea）seemedtoencourage

morelaughterandenjoymentamongparticipantsthansimplemechanicalmovement.Thislaughterandenjoyment

likelyresultedingreaterpsychophysiologicalactivation.Relaxationprogramsarethereforemoreeffectiveiftheyare

mademoreenjoyablebyadoptingaflexibleapproachsothatmovementstostimulatetheentirebodycanbechanged

basedonthereactionsoftheparticipantsandbytailoringtheprogramtothecharacteristicsoftheparticipants（e.g.,

age,sex,andhealthstatus）.Greenetal.（1987）reportedariseinS-IgAconcentrationandnochangeincortisol

concentrationormoodaftervisualizationandmassageinagroupsessionconductedaspartofa20-minuterelaxation

program.9 Groeretal.（1994）observedanincreaseinS-IgAconcentrationafternursingbackrubs.14 Thesereports

indicatethatthemassageinstep（3）ofourprogramproducedbothmentalandphysicalrelaxationbypromotingblood

flowandreducingmuscletension.

Becauseoursubjectshadnopreviousmeditationexperience,breathingtechniquesweretaughtbeforetherelaxation

programandweresubsequentlyusedinthemeditationcomponent.Diaphragmaticbreathingreducessympathetic

nervoussystemarousalandisthemethodmostcommonlyusedtodealwithgeneralstress.Meditationrelaxesboththe

mindandbodyduetophysiologicalchangesresultingfromdecreasedsympatheticnervoussystemactivity,suchasa

decreaseinheartrate,respirationrate,bloodpressureandoxygenconsumption,anincreaseincutaneousbloodflow,

andtheappearanceofalphawaves.Psychologicalchanges,suchasalleviationofanxiety,alsoaidrelaxation.

Basedontheaboveobservationsandthefactthattherewasnostatisticallysignificantchangeincortisol

concentration,theriseinS-IgAconcentrationinoursubjectsaftertherelaxationprogramappearedtobeatransient

immuneresponseresultingfromadecreaseinphysicalandmentaltension.Numerousstudieshaveconfirmedthat

cortisolconcentrationrisesinresponsetostress.15 Cruessetal.（2000）observedadecreaseincortisollevelsin

HIV-seropositivemenaftershort-term45-minuterelaxationexercisesconductedasapartofcognitive-behavioralstress

managementinterventionsessions. Thisobservationsuggeststhattherelaxationexerciseshadanimpacton

hypothalamic-pituitary-adrenal（HPA）axisfunctionandthatcortisolcouldbeusedasaneuroendocrinemarkerfor

short-term changesinmood.16Inoursubjects,nochangeincortisolconcentrationwasseenatcompletionofthe

relaxationprogram,indicatingtheabsenceofastressresponse.Thedifferencebetweenourresultsandthefindingsof

Cruessetal.wasprobablyduetotheeffectsofphysicalstimulationusedinourprogram,differencesinageandhealth

statusofthesubjects,andHPAaxisresponsiveness.

ExaminationoftherelationshipbetweenS-IgAorcortisolconcentrationsandchangesinmoodandemotionsbased

onthePOMSrevealedasignificantchangeinthePOMST-scoreaftertherelaxationprogram.Thissuggeststhat

psychologicalactivationwaspartlyresponsiblefortheriseintheS-IgAconcentration,asdiscussedearlier.However,

nosignificantcorrelationwasshownbetweenchangesinPOMST-scoreandchangesinS-IgAconcentrationsbecause

interventionwastransient.Aftercompletionofthisprogram,noeffectofmusiconcortisolconcentration,but

significantcorrelationwasseenbetweenchangesincortisolconcentrationsandPOMSscores（Vigor）.Thesefindings

suggestthatitwouldbemoderatestimulationoftheautonomicnervoussystembymentalactivationontheprogram.

Jemmottetal.（1987）foundthatstudentswithappropriatesocialsupporthadhighS-IgAconcentrations,5andastudy
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oftherelationshipbetweenexplanatorystyleandS-IgAconcentrationbyBrennanetal.（2000）showednegative

correlationsbetweenS-IgAandpessimismandhopelessnessscores.17Therelationshipbetweenchangeinmoodand

immuneresponsethereforeneedstobeverifiedbyfirstdeterminingthelevelofpsychologicalstressandthe

characteristicsofsuchstressinrelaxationprogramparticipants.

Wehypothesizedthataddingmusictorelaxationprogramspromotesrelaxationbecausenumerousstudieshave

obtainedgenerallypositiveresultsthatindicatemusicdecreasessympatheticnervoussystemactivity,whichreduces

heartrateandbloodpressure,reducesanxiety,andimprovesmood.18 Inallfourstepsofourrelaxationprogram,we

usedmusicthatcorrespondedtotheparticularmovementsineachstep.However,wefoundnorelationshipbetween

theinclusionofmusicandchangeinconcentrationofS-IgAorcortisolaftertheprogram.Otherresearchershavefound

thatlisteningtomusicresultsinariseincortisollevels,19,20 andanotherstudyreportedthatthesalivaryS-IgA

concentrationincreasedinpatientsawaitingsurgerywholistenedtopreferredmusicfor60minutes.21Davisetal.（1989）

statedthattheautonomicnervoussystemandmuscleactivitywerestimulatedwhenpreferredmusicreducedanxiety

andinducedarelaxedstate.22 Manystudiesthereforesuggestthatlisteningtopreferredmusicismoreeffectivefor

achievingasenseofcalmandchangeofmood.Wedidnottakeintoconsiderationthepersonaltastesofthesubjects

whenselectingthemusicusedinourrelaxationprogram.Elementsinourprogramotherthanmusic（i.e.,breathing,

exercise,musclerelaxation,massage,andmeditation）mayhavealsohadphysiologicaleffects,andthusnosignificant

relationshipwasseenbetweentheinclusionofmusicandchangesinS-IgAandcortisolconcentrationsaftercompletion

oftheprogram.However,weintendtoconductfurtherresearchontheeffectsofmusicbecausemusicresultedina

changeinmoodandemotionsonthePOMS.

Todate,researchhasnotexplainedthemechanismbywhichmusicaffectsthebody.However,thefactorsthatplay

aroleinphysiologicalandpsychologicalresponsestomusicarecomplex.Forexample,onestudy（2001）suggeststhat

theextenttowhichmusicreducespsychologicalstressdiffersdependingonanindividual・sstresscopyingstyle.23

Furtherworkisneededtoelucidatewhythephysiologicalandpsychologicaleffectsofmusicvarydependingon

individualcharacteristicsandtypeofmusic.

Insummary,weobservedasignificantriseinS-IgAconcentrationbutnochangeincortisolconcentrationin

individualswhounderwentarelaxationprogramcombiningphysicalandmentalactivationachievedbymoderate

stimulationoftheautonomicnervoussystemwithastateofcalminducedbymeditation.Ourfindingssuggestthat

relaxationproducesanimmuneresponseandisthereforeeffectiveformanagingstress.Sincethesechangeswerea

transientresponseduetointervention,furtherstudyinvestigatinglong-terminterventionwillbeneededinorderto

determinewhetherrelaxationpromotesimmunefunction.Thefollowingcontrolswererequiredwhencarryingoutthe

presentstudy.BecauseS-IgAandcortisolfollowacircadianrhythm24anddifferencesinresponsivenessalsoarise

dependingontheindicatorused（e.g.,immunecells,hormones,antibodies）,datamustbeobtainedatasettimeto

furtherincreaseaccuracy.Furthermore,factorsotherthaninterventionmustbecontrolledtoevaluateefficacybecause

theimmuneresponseisalsoaffectedbyvariablessuchasdrug,alcohol,caffeine,andnicotineintake.Wecontrolledthe

timethatS-IgAandcortisolweremeasured,butthestudywaslimitedbythefactthatwewereunabletoassessphysical

factorsinthesubjectsbeforetherelaxationprogram.Individualemotionalandcognitivestyle,stresscopingstyle,and

responsetostressarealsoimportantfactorsthatneedtobetakenintoaccountwheninvestigatingeffectonimmunity.

Therefore,datainfurtherstudiesneedtobecollectedwiththesefactorsandconditionscarefullycontrolled.

Furtherresearchontheimmunesystem andmoredetailedinvestigationoftheefficacyofstressmanagement

programssuchastheoneusedherewillenablethedevelopmentofprogramsthathaveanevengreaterpositiveimpact

onimmunefunction.Suchprogramsarelikelytoreducetheriskofinfection,helppreventcomplicationsofchronic

disease,aswellasrestore,maintain,andpromotehealthduringstressfulperiods,particularlyinindividualswhoare

depressedorpronetostress.Wewereunabletoverifytheeffectsofmusicinthepresentstudy.Ournexttaskisto

deviseeffective・immunitytrainingprograms・byinvestigatingmethodsofincorporatingpreferredmusicintosuch

programsandprovidingconcurrentpsychologicalsupport.

Effectsofrelaxationprogramswithmusiconhumanimmunefunctionandmood
三重看護学誌
Vol．9 2007

―15―



Acknowledgements

WethankProfessorKazuhitoYokoyama,MieUniversityGraduateSchoolofMedicine,forhisvaluablecomments

andsuggestions.ThisstudywasconductedwiththegrantoftheTokaiScienceAcademy（2002）andascientific

researchgrantfromtheMinistryofEducation,Culture,Sports,ScienceandTechnology（No.14657638,2002-2004）.

REFERENCES

1.KuglerJ,ReintjesF,TewesV,SchedlowskiM.Competitionstressinsoccercoachesincreasessalivary

immnoglobulinAandsalivarycontrolcortisolconcentrations.JournalofSportsMedicineandPhysicalFitness1996;36:

117-20.

2.McClellandDC,CheriffAD.TheimmunoenhancingeffectsofhumoronsecretoryIgAandresistancetorespiratory

infections.PsychologyandHealth1997;12:329-44.

3.LoweG,GreenmanJ.Pleasure,guiltandsecretoryimmunoglobulinA.PsychologicalReports1999;85:339-340.

4.HucklebridgeF,LambertS,Clow A,WarburtonDM,EvansPD,SherwoodN.Modulationofsecretory

immunoglobulinAinsaliva;responsetomanipulationofmood.BiologicalPsychology2000;53:25-35.

5.JemmottJB3rd,MagloireK.Academicstress,socialsupport,andsecretoryimmunoglobulinA.Journalof

PersonalityandSocialPsychology1988;55:803-810.

6.DeinzerR,Kleineidam C.etal.ProlongedreductionofsalivaryimmunoglobulinA（sIgA）.InternationalJof

Psychophysiology2000;37:219-32.

7.IrwinM,DanielsM,SmithTL,BloomE,WeinerH.Impairednaturalkillercellactivityduringbereavement.

Brain,Behavior,andImmunity1987b;1:98-104.

8.BergerJA,andO・BrienWH.Theeffectsofcognitive-behavioralstressmanagementinterventionsonimmune

function:Ameta-analyticreview.Manuscriptinpreparation,BowlingGreenStateUniversity1997,BowlingGreen,OH.

9.GreenRG,GreenML.RelaxationincreasessalivaryimmunoglobulinA.Psychologicalreports1987;61:623-629.

10.McCratyR,AtkinsonM,ReinG,WatkinsAD.Musicenhancestheeffectofpositiveemotionalstatesonsalivary

IgA.StressMedicine1996;12:167-175.

11.WhiteJM.StateofthescienceofMusicInterventions:CriticalCareandPerioperativePractice.Criticalcarenursing

clinicsofNorthAmerica2000;12:219-225.

12.BileyFrancisC.Theeffectsonpatientwell-beingofmusiclisteningasanursingintervention:areviewofthe

literature.Journalofclinicalnursing2000;9:668-677.

13.UrakawaK,YokoyamaK.Canrelaxationprogramswithmusicenhancehumanimmunefunction?.TheJournalof

alternativeandcomplementarymedicine2004;10:597-598.

14.GroerM.,etal.MeasuresofSalivarySecretoryImmunoglobulinAandStateAnxietyAfteraNursingBackrub.

Appliednursingresearch1994;7:2-6.

15.CohenS,MillerGE,RabinBS.Psychologicalstressandantibodyresponsetoimmunization:acriticalreviewofthe

humanliterature.PsychosomaticMedicine2001;63:7-18.

16.CruessDG,etal.Reductionsinsalivarycortisolareassociatedwithmoodimprovementduringrelaxationtraining

amongHIV-seropositivemen.JournalofBehavioralMedicine2000;23:107-122.

17.BrennanFX,CharnetskiCJ.ExplanatorystyleandimmunoglobulinA（IgA）.Inergrativephysiologicalandbehavioral

science2000;35:251-255.

18.SnyderM,ChlanL.Musictherapy.AnnualReviewofNursingResearch1999;17:3-25.

19.GoffLC,PrattRR,MadrigalJL.MusiclisteningandS-IgAlevelsinpatientsundergoingadentalprocedure.

Internationaljournalofartsmedicine1997;5:22-26.

20.CharnetskiCJ,BrennanFX.EffectofmusicandauditorystimulionsecretoryimmunoglobulinA（IgA）.Perceptual

andmotorskills1998;87:1163-1170.

21.Miluk-KolasaB,ObminskiZ,StupickiR,GolecL.Effectsofmusictreatmentonsalivarycortisolinpatients

KayokoUrakawa AkikoOkawa
三重看護学誌
Vol．9 2007

―16―



exposedtopre-surgicalstress.ExperimentalandClinicalEndocrinology1994;102:118-120.

22.DavisWB,ThautMH.TheInfluenceofpreferredrelaxationmusiconmeasureofstateanxiety,relaxation,and

physiological.JournalofMusicTherapy1989;26:168-187.

23.UrakawaK,SatoM.StudyofthedifferenteffectoftheBGM dependingonthestresscopingtype.TheJournalof

JapaneseMusicTherapyAssociation2001;2:155-160.

24.HucklebridgeF,ClowA,EvansP.TherelationshipbetweensalivarysecretoryimmunoglobulinAandcortisol:

neuroendocrineresponsetoawakeningandthediurnalcycle.InternationalJournalofPsychophysiology1998;31:69-76.

Effectsofrelaxationprogramswithmusiconhumanimmunefunctionandmood
三重看護学誌
Vol．9 2007

―17―


