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ABSTRACT

This review addreses the importane of studies of human psydoreunimmu-
nology in undestandng the role of psychdogicd factors in physcal illness.
First, it provides psychdogicaly and biologically plausble explanations for
how psydologicd factors might influence immunity andimmune sygem—-me
diated disease.Secord, it coverssibstnial evidencetha factors sud asstress,
negative affect, clinica depresson, sodal supprt, and represion/denial can
influenceboth cdlular and hurmord indicators of immunesteus and function.
Third, atleastin thecaseof thelessseiousinfectiousdiseases (cads, influenza
herpes, it corsidersconsistent and corvincing eviderceof linksbetween stress
andnegative affect and diseaseonsé and progession. Althoughstll ealy in its
dewelopment, reeach also suggess arole of psydologicd factors in autoim-
munediseases Evidercefor effects of stress deression, andrepresson/denial
ononsetard progressonof AIDS andcanceris lesscorsigentand incondusive,
posshbly owingto metoddogicallimitatonsinherentin studying theseconplex
illnesses, or because psydologicd influences on immunity are not of the
magntudeor typenecessay to alter the body’s resporsein thesecases. Wha is
missng in this literaure, however, is strong evidence tha the asodations
beween psychdogicd factors and diseae that do exist are atributeble to
immunechanges.
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INTRODUCTION

Much of psychoneuroimmnologys populariyy with both the public andthe
psychologicacommunity derivesfrom its promiseto exploreandexplainthe
commonbelief that our personalites and emotionsinfluenceour health.Can
depressionanxiety, psychologicaldistress,social support,or an optimistic
view alterour ability to resistinfection,autoimrmunediseasesyr cancer3Vhat
are the biological pathwaysthroughwhich psycholaical characteristicand
statesyield physicalchangesTanwe alterimmunity and hencediseasesus
ceptibility throughpsychologcal intervention? Severalhundredstudiespub-
lishedin the pastdecadeaddresghe relation of psychol@ical characteristics
and statesto immune function and to health outcomesthough to be deter
mined by immune alterations.In this chapterwe highlight what we have
learnedaboutthe importanceof immunity asalink betweerthe mind andthe
body.

WHAT IS PSYCHONEUROIMMJUNOLOGY?

Psychoneuroimmwlogy (PNI) is the study of the interrelatiors betweerthe
centralnervoussystem andheimmune systenTheterminterrelationds used
becausehe assumgbn is that the relationsare bidirectional Work with ani
malshasadvanceaur understandin@f this bidirectiorality andhasprovided
evidencefor nervesconnectingthe central nervoussystem(CNS) and the
immune system(e.g. Feltenet al 1985), for neuroendocrine-inducealtera
tions of specificimmune functions(e.g. Shavitet al 1984),andfor the exist



PSYCHOLOGICAL FACTORSAND DISEASE 115

enceof chemicalscalled cytokinesthat are producedby the immunesystem
crossthe blood-brainbarrier, and alter the function of the CNS (review in
Rabinetal 1989).An importantstepin establishinghatthe CNS and immne
system interact wasccompli®iedby psychologstsworking with animalmod
elswho demonstratethatimmune systemchangecouldbeinducedby classt
cally conditbned stinuli (review in Ader &Cohen1993).

The interestsof psychoneuroimmunologstsworking with humansoverlap
with thoseof animalresearcherdut humanpsychoneuroimunologsts em
phasesaredifferent. Examplesof overlapin focusincludestudiesof classical
conditioning of humanimmure responsege.g. Bovbjerg et al 1990, Buske-
Kirschbaumet al 1992) anddemonstationsof immune-systeneffectson the
CNSasreflectedin humanperformancgSmithetal 1988). The mostobvious
difference,however,is that the humanliteratureis primarily concernedvith
behaviorand psychologicaltraits and statesas drivers of CNS andimmune
responseThe majorfoci of humanstudiesinclude establishingvhetherthere
is an associatiorbetweenpsychologicalraits and statesand immunity, what
the biological and behavioralpathwaysarethat are responsile for suchrela
tions,andwhethermsychologicaly inducedchanges inmmunity are responsi
ble for change® susceptillity to immunesysterAmediatediisease.

WHAT IS IMMUNE FUNCTION?

The Immuné&ystem

The immure systemprotectsthe body from damageby invadingmicroorgan
isms—bacteria,viruses, fungi, and parasites.These foreign materials are
called antigens.Most immune systemcells are locatedin the bonemarrow,
thymus,lymph nodes,spleen tonsils,appendix,and Peyets patcheqclumps
of immunetissuein the small intestnes).Becausethereis no easyway to
accesshe cellsof theseorgans PNI work with humanss primarily limited to
the studyof immune processesccurringin circulatingperipherablood. Cir-
culatingblood transportdmmune componentbetweenorgansof theimmune
systemand sites of inflammation. Compmentsof the immune systemthat
circulatein blood (e.g.sometypesof white blood cells and antibody)survey
for andcombatagainstinvadingantigens.Therefore peripheralblood playsa
key role ininflammatory and immne processes.

Testsof Immune Function

In this section,we describethe immune systemtestsmostcommaly usedin
humanPNI researchMost of the testsevaluatethe role of immune cellsin
peripheral blood.
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ENUMERATIVE TESTS Theenumerativassaymostoftenusedinvolvessimply
countingthe numbersor percentagesf differentkinds of white blood cellsin
the peripherablood. The white blood cellsrelevantto this chapterareneutre
phils, monocytesand lymphocytes,including naturalkiller (NK), T, and B
lymphocyes. Quantifying the numberof circulating cells is important both
becausdhe body cannotrespondadequatelyto antigenicresponsewithout a
minimum numberof eachtypeof immure cell andbecausenoptimal response
requiresa balanceof the variouscell types.Both increasesand decrease
numberf circulatingcellssuggesalterationsn theimmunesystemHowever,
thechangeg$oundin thePNl literatureareusuallyquitesmall,andwhethetthese
changes indicateompromsed immuee functionis theoreticalf unclear.

FUNCTIONAL TESTS Immunerespons&anbe dividedinto cellularimmunity,
in which immune cells directly combatantigens,and humoral immunity, in
which products oimmunecells (e.gantibody combat antigens. Althginthe
cellularandhumoralkubsystem@ork togethein manyinstanceshefunctional
testswe describe primarilgxplore thentegrity of oneor the other.

Lymphocytesarethekey cellscontrolling theimmuneresponseTheability
of thesecells to proliferaterapidly in the face of an antigenicchallengeis
essentiato anadequateesponsel.ymphocyteproliferationis atestof cellular
immunity thatexaminesow effectively stinulated lymghocytes divide. Lym
phocytesare stimulatedthroughincubationwith substancegmitogens)capa
ble of nonspecificaly inducing T or B lymphocytesto divide. It is assumed
that greaterproliferation indicatesmore effective cell function. Comnonly
usedmitogensinclude phytohenagglutinin (PHA), concanavalirA (Con A),
and pokeweed mogen (PWM).

NK cells may be thought of as serving a surveillance function; they
can detectandkill damagedr altered(e.g.infectedor cancerousgells. The
NK cell cytotoxic activity assay, another test of cellular immunity, is used
to determinehow effectively NK cells kill transformedcells. In this assay,
immunecells are incubatedwith tumor cells and tumor-cellkilling is meas
ured.

The functional testsdescribedup to this point arein vitro tests;cells are
removed fromthe body andheirfunctionis studied inthelaboratory.Threein
vivo teststhatassesshe function of cellsin thelivi ng organismarealsoused
in this literature. One, thguantificaton of antibodiegAb) to herpesvirusess
usedto indirectly assesgellularimmune competencée.g.Glaser& Gottlieb
Stematsky1982).Almost everyonehasbeenexposedo the commonherpes
viruses. Theseviruses differ from most other known virusesin that after
exposuretheyarepresentn the body all of the time, althoughoftenin latent
states When the immune systemis suppressedatentvirus replicates. Anti-
bodiesare protein moleculesproducedby the immune systemthat havethe
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ability to attachto a specificantigen,mark it for destruction,and preventit
from causinginfection.Ab is producedn responséo the herpesviral replica
tion, andthe amountof Ab producedfluctuatesin relationto the amountof
virus produced.Hence higher levelsf herpesvirus Ab arénterpreted as
indirectevidence of comprorsed cellulaimmunefunction.

A moredirecttestof cellularimmunity is the delayed-typdypersensitiity
responseln this testsmall amounts adintigenareintroducedby injection into
the skin. A hypersensitity responses one in which swelling and redness
occuratthe site of injection. Theinflammationis generatedby the reactionof
the antigenwith antigen-specificl lymphacytes.Inflammatia is expectedn
responsdo the antigens,andthe largerthe inflammation, the more “compe
tent” thecellularimmunesystemis assumedb be.

Finally, in anin vivo testassessinghe competencef the humoralarm of
the immune system, individuds are inoculated with an anigen, and the
amountof Ab producedin responseto that specific antigenis quantified.
Depending on thspecific type ofAb, it canbe quantifiedfrom eitherblood or
mucosalsecretionge.g. saliva, nasaldischarge).The more Ab producedin
responseao anantigen,the more“competent”the humoralsystemis assumed
to be.

Immunityand Disease

Theimmunesysten's defenseagainstinvading microorganissis composed
of a complex cascadeof events.Moreover, the exact nature of any given
immuneresponse/arieswith the invadedorganisns history of exposurethe
type of antigen,andthe route of entryinto the body. Practically,humanPNI
researcherare limted to assessinga small numberof rough markersof
immune function ratherthan anything that resemblesa true estimateof the
bodys ability toresistdiseaseFortheseandotherreasonsddressethter(see
thesectionentitled“Do Psychological Factolafluencelmmure System—Me
diated Disease?”) PNI studieswith immune (but not diseaseputcores are
informativeaboutthe interrelationamongbehavior the CNS,andtheimmune
systembut do not necessarilyndicatechangesn resistanceo diseaseln the
sectionghatfollow, we first discussstudieson the relationsbetweernpsyche
logical factorsandimmunity, andthen studiesof the relationsbetweenpsy
chologicalfactorsandthe onsetand progressiorof immunesysterr-mediated
diseaseThereviewis limitedto studiesof the psychol@ical factorsthathave
receivedthe mostattention including stressfulife eventsglinical depression,
negativeaffect,socialsupportand repression/denial.
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HOW COULD PSYCHOLOGICALFACTORS INFLUBNCE
IMMUNITY AND DISEASE?

Figure 1 presentsa simplified view of how psychol@ical factorsmight alter
immunity anddiseasesusceptidity. As discussedbove,psychologicalvari-
ablesmay influence immunity through direct innervation of the CNS and
immunesystemsor throughhormonalpathwaysBehavioralchangeghatare
associateavith personalitycharacteristicer thatoccurasadaptation®r cop-
ing responsedn the faceof stressfuleventsor negativeemotionalstatesmay

Psychological
Characteristic or State

P '

CNS Hormonal Behavioral
Innervation Response Change

Y J Y

Immune Change

Y

Disease Susceptibility

Figue1l Pahwaysthroughwhichpsyctological factars mightinfluenceonsetandprogressiorof
immune systemedateddiseaseFor simgicity, arrowsaredrawn in only one direction, from
psychdogical characeristics todisease. Néack of alternaive pahsisimplied.
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also influenceimmunity. For example,personsexperiencingnegativeaffect
oftenengagen poor healthpracticessuchassmoking, poordietarypractices,
and poorsleeping habits (Cohen & Wdmson 1988), which may haireamu-
nosuppressiveffects (Kiecolt-Glase& Glaser1988).

DO PSYCHOLOGICAL FACTORS INFLUBNCE
IMMUNITY AND DISEASE?

Stress

Stressful lifeevents arecommony believedto alterimmunity and hence
susceptibity to immune system—madiateddisease \When demandsmposed

by eventexceed individals abilities to copea psychologicastressesponse
composedof negativecognitive and emotionalstatesis elicited. It is these

responseshatarethougtt to influenceimmure function throughtheir effects

on behavioratopingand neuroendocrimesponse.

NATURALISTIC STRESSORS  In a seriesof studies,Glaser Kiecolt-Glaser,and
colleaguesnvestgatedtheimpactof medicalschoolexamination®on medical
studentscellularimmunefunction.In thetypicalstudy,studentspsychologcal
stress levelandimmuneresponsewere assessed duriagow-stresdaseline
period (e.g. just following vacation)and againduring a seriesof important
exams.Studentgeportedmore stressduring examsandshoweda decreasén
the function of a rangeof indicatorsof cellularimmuneresponseincluding
decreaselK activity (Kiecolt-Glaseetal 1984 ,Glaseretal 1986) lymphacyte
proliferation (Glaseret al 1985b,1987,1993),lymphocyteproductionof the
chemicalmessengegammainterferon(Glaseretal 1986,1987),aswell asan
increasan productian of antibodyto herpesviruseéGlaseret al 1985a,1987,
1991).

In a studyof therole of positive (e.g.accomplishiig a goal, experiencinga
good interactionwith their bosses)and negative(e.g. losing keys, having
argumentsylaily eventsin humoralimmunity, Stoneetal (1994)hadcommu
nity volunteersingesta capsulecontainingan innocuousnovel protein daily
for 12 weeks.The protein actedas an antigento which the immune system
respondedby producingantibody. To evaluatethe role of daily eventsin
antibody production,volunteersalso completeddaily diariesand gavedaily
salivasampleghatwereusedto assesamountsof secretoryymmunogldulin
A (slgA) antibodyproducedn responseo the novelantigen.Thereportingof
more desirableeventswas concurrentlyrelatedto greatersigA antibodypro-
duction, and the reporting of more undesirableeventswas relatedto less.
Desirableeventswerealsoassociatedvith increasesn slgA productionover
two subsequentlays. Thesedataprovide evidencefor the role of day-to-day
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eventsn immunre regulationaswell assuggesthe benefitof positive eventsn
healthoutcomes.

Two studiesexploredthe impact of perceivestress on thbody's ability to
produceantibodes (developimmunity) in responseo the standardseriesof
threehepatitisB vaccinationsGlaseret al (1992) did not find a prospective
relaion between negativeaffect and seroconversigimitial productionof
hepatitisB antibodies)in responseo the first injection. They did, however,
find that thosewho did not seroconvertvere more stressreactive(reported
morestressn responséo a subsequentxamperiod)thanthosewho serocon
verted. In contrast,Jabaaijet al (1993) found that greaterperceivedstress
assesseafter the secondhepatitisB vaccinationwas associatedvith less
antibodyproduction(amongthosewho seroconvertedh responseo thethird
injection. It is unclear,however,whetherthesedifferencesin antibodylevel
are greatenoughto influencethe degreeof protectionagainstinfection pro-
videdby thevaccination.

Stressfuleventsthatlastfor alongerterm, e.g.monthsor evenyears,have
similar potental to influencethe immunesystem One exampleis the set of
studiesassessingtresseffectson residentf the areasurroundingthe Three
Mile Island(TMI) nuclearpowerplant. TMI wasthe site of a seriousaccident
in 1979,andthe distressamongarearesidentshasremainechigh (Baumet al
1985). Recently,almost 10 yearsafter the accident,McKinnon et al (1989)
found more antibodyto herpesviruseg TMI residentsghanin demographi
cally matchedcontrol-group residentsuggestig lower cellularimmunecom-
petence irthe former.

Studieson the impactof the chronic stressassociatedvith caregivingfor
relativeswith Alzheimers diseasqAD) reportmixed results.Kiecolt-Glaser
etal (1987b)found that caregivingwas associateavith distressandelevated
levels of herpesvirusantibody. The caregiversdid not differ from the low-
strescontrolgroup,however in avariety of healthbehaviorghoughtto affect
cellularimmunity. In contrast,in a similar study, Irwin etal (1991)found no
differencein NK activity betweertaregiveraindcontrols.Finally, Esterling et
al (1994b)comparedAD caregiversformer AD caregiverdi.e. thosewhose
AD relativehaddied at leasttwo yearspreviously),andcontrols.Formerand
current caregiversdid not differ from eachother and had poorer NK-cell
responsdo stimulatory chemicalsthanthe control group. Thesedatasuggest
thatpsychologcal andimmunologicalconsequencesf chronicstressorsnay
persistbeyondthe cessationf theactual stressor.

If stressis reliably associatedvith immune change,can stress-reduction
interventionspreventthat change? The few exisginstudiesare less than
convincingin thatregard However,only oneactuallyaddressethe effective
nessof anintervention in the faceof a commonstressfulevent.In this study,
medicalstudentsweretrainedin relaxationtechniquegust prior to first-year
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exams.The interventiondid not influencestress-induced¢hangesn cellular
immunefunction (Kiecolt-Glaseret al 1986).In a secondstudy of relaxation
training in medical students neitherthe training nor immune measurement
coincided with a common stressful evert (McGrady et al 1992),but re-
searcherslid find increasedymphocyt proliferationin responseo PHA and
Con A in therelaxationgroupfollowing the four-weekintervention Finally,
elderlyadultsresidingin ageriatriccarefacility who weretrainedin relaxation
techniquesshowedimproved cellular immune responseincluding increased
NK activity and decreasedevels of herpesantibody (Kiecolt-Glaseret al
1985).Work on relaxationtraining asa stress-reducingnterventionis incon
clusive.However,the literaturesuggestshatrelaxationtraining may be suffi-
cient to temporarily alter the relation betweenusual backgroundlevels of
stressand immune responseput not sufficient to influence stress-induced
perturbationsn immurity caused by externatressors.

ACUTE STRESSOFS IN THE LABORATORY Severalstudieshave assessethe
effectsof acute(i.e. lasting5—20minutes)psychologcal stressorge.g.speech
task, Stroopcolor word interferencetask, mentalarithmett) on immunere-
sponse.The most consistentimmune changesfollowing stressorexposure
includeincreased\K andsuppressor/cgtoxic T cell numbersanddecreased
proliferativeresponse$o mitogensparticularlyPHA (e.g.Herbertetal 1994,
Manucket al 1991, Naliboff etal 1991,Zakowskiet al 1992).Onestudyhas
shownthatimmunechangesn bothcell numbersandfunctioncanbefoundas
soonasfive minutesafterthe onsetof the stressoi(Herbertet al 1994). Most
immuneparameterseturnto arestinglevelby onehourfollowing thecessation
of the stressor(Kiecolt-Glaseret al 1992),althoughsomeevidenceindicates
thatNK activity remainsdepressetbr aslong as48 hours(Sieberetal 1992).
Moreover stress-elicitedmmuneresponsefoundin thelaboratoryareatleast
partly attributabé to a dispositonal style of respondingto stress.This is
suggested by datadicating that stress-inducachmune responses amdiable
acrosstime and tasks(Marslandet al 1995). The existenceof dispostional
immunereactivestylesallowsthepossibilty thatgreatermmunereactivitymay
placepeopleatrisk for stress-eliciteimmunerelateddiseas€Boyceetal 1995,
Cohen& Manuck 1995).

Laboratory studiesare ideal for exploring biologic mechanisra linking
psychologicalstressto immune change.For example,Manuck et al (1991)
concludedhatindividualscharacterizedby high sympathédt nervoussystem
(SNS) activation (i.e. large increasesn blood pressureheartrate,and SNS
hormonesepinephrineand norepinephrine)n the face of acutestressorslso
showedthe largestimmure changesThosedemonstating little or no sympa
thetic reactivity showedlittle or no change.This result has beenreplicated
severaltimes (Bachenet al 1995, Herbertet al 1994, Zakowski et al 1992).
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The comrelations between sympathetic and immune respons suggesthat
stress-elicited/SNS responsemay drive the immune changesHowever, this
evidence isnerely correlationainddoes noestablisha causal chain.

Two recentexperimentaktudieshave attemptedo provide evidencethat
would allow a causalinferenceregardingthe mediatirg role of the SNSin the
relationbetweeracutestressandimmunechangeThesestudiesaresimilar to
earlierwork in thatpersonsexposedo stressorarecomparedo thosenot so
exposed.However,thesestudiesalso include a secondfactor. Subjectsare
adminiseredeitherplacebo®r pharmacologicagents that prevent hormones
producedby the SNSfrom binding to andthereforeinteractingwith immune
cells (adrenergidlockers) If the effectsof stresson cellularimmunefunction
aremediatedoy theSNS,the pharmacologicagentshouldeffectively elimt
natestress-induceghangein theimmunesystem In onestudy,Bachenet al
(1995) demonstratedhat administeringthe adrenergidlocker labetalolpre-
ventedstress-inducedncreasesn NK-cell numberand NK activity and de-
creasesn lymphocyte proliferationin responseo mitogen.Benschopet al
(1994) havealso shownthat the adrenergidlocker propranololpreventsthe
stress-inducedncrease inNK-cell numberand NK activity. Both studies
thereforesuggesthatthesemmunechangesrecausedy sympathat activa
tion following stressoexposureTheinterpretaton thatthe SNSis theprimary
mediatorof theseeffectsis alsosupportedy studieghat investjate stress-in
duced immue changes ithe contexbf otherkey hormonakystems invaled
in immune regulation.For example,studieshave failed to implicate either
cortisol (Manucket al 1991;Zakowskiet al 1992,1994)or opioids (Naliboff
etal 1995)in acutestress-induceduppressiomf eitherlymphocyteprolifera
tion or NK-cell activity.

Although laboratorystressstudiesprovidevaluableinformation important
guestionsremainunanswerediFor example to what extentdo acutestressor
effectsfoundin thelaboratorysimulatemorechronicreal-life stressfulevents,
andis laboratoryimmune reactivity a dispostional markerof susceptibity to
stress-elicitedliseas€Boyce efal 1995,Cohen& Manuck 1995)?

Affect

Researclon the role of negativeaffectin immune responseéhasfocusedon
clinical depressionHowever,recentwork examinegelationsbetweendiffer-
ent affective states,both negative and posiive, and immune responsein
healthypopulatiors.

DEPRESSIVE DISORDRS Investigatiao of theimmunologic correlatesf clini-
cal depressiorhasreceivedconsiderablattention.A recentmeta-analys of
over 40 studies shows thatwhen comparedto healthy controls, clinically
depressedhdividualshaveloweredproliferative respons® PHA, ConA, and
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PWM; loweredNK activity; highernumbersof circulatingwhite blood cells
(primarily neutrophilsand monocyes); and lowered numbersof NK, B, T,
helperT, andsuppressor/cytokic T cells(Herbert& Cohen1993a).Longitu-
dinaldataalsosuggesthatwhenpeoplerecoverfrom depressiorjecreaselK
activityisnolongerevident(lrwin etal 1992).Therelationshetweerdepression
and immuneoutcomesare strongestn both older and hospitalzed samples.
However,it remainsunclearwhetherthis is becausehesegroupssuffer from
more severedepressioror whetherageor hospitalzationotherwisemoderate
the relatiorbetweerdepressiomnd immuiity.

Although thesefindings are reliable acrossstudiesincludedin the meta-
analysis thereis variability in results.Onereasonfor the variability is meth
odological:Fewresearctgroupshaveachievechigh-quaity designsTo limit
variability, patientsmust be assesse@vhenthey are drug free, they must be
carefully age- and sex-matchedvith comparisonsubjects,and appropriate
controls musbeused tadeal with the day-to-dayariability ofimmuneassays
(Schleiferet al 1993).One study, now a classic,that achievedthesegoalsis
alsooneof thelargestandmostcarefully controlledstudies of clinicalpopula
tionsto date.Schleiferetal (1989)foundthat, consisentwith the meta-analy
sis, depresson was as®ciated with immunosuppression primarily among
older patienteind hospitatied patients.

As discisd ealier, relations between depesson and immunity may
sometinesbe attributableto behavioraffactors.Depressegersonssleepless,
exercisdess,havepoorerdiets,smokemore,andusealcoholandotherdrugs
more often than do nondepressedersongGregory& Smeltzerl983,Grunt
berg& Baum1985).Although manystudiesnow focuson physically healthy,
drug-freesubjects relationsbetweenhealthbehaviorsand depressioror im-
munity are generallynot assessedTlhe few studiesthat included statisttal
controlsfor healthpracticessuchasweightandrecentweightloss(Schleiferet
al 1989), cigaretteuse, and alcohol consumpbn (Irwin et al 1987, 1990)
suggestthat thesehealthpracticesdo not accountfor alterationsin immune
functionamongdepressed persons.

MooD Whatdo we know aboutthe relation betweennormalfluctuationsin
moodandimmuneresponseRelativelylittle. Moreover,moststudiesaddress
relationshetweemegativenoodstatesandimmunity, with only scattereavork
addressingherole of positive moods.A recentmeta-analysisf this literature
suggestghat depressedanood in nonclinical samplesis associatedvith de-
creasegroliferativeresponset mitogensanddecreaselllK activity (Herbert
& Cohenl1993a).However,the effect sizesare considerablysmaller(in fact,
abouthalf the size)thanthosefoundfor clinical depressionOnly a handfulof
studiesnvestigaterelationdbetweeranxietyandimmunity. Thesestudiesfound
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thatanxiousmoodis associated witkdecreased NK activitf. ockeet al1984)
anddecreasegroliferativeresponseo bothPHA andConA (Linn etal 1981).

Severalstudiesexaminethe association®f positive and negativemood
stateswith immure outcomesFor example a daily diary studyexaminedhe
relationsbetweerpositive and negativemoodstatesandantibodyresponséo
an orallyingestechovel antigen ovegightweeks(Stoneet al1987). Antiboy
levels were higher on days when respondentseportedhigh positive mood
statesandlower on dayswhentheyreportechigh negativemoodstatesThese
resultswerereplicatedin a subsequenstudy that monitoredmood and anti
bodylevels overa 12-week period (Storet al 1994).

In a handfulof experimentaktudies specificaffective statesvereinduced
in healthy subjectsand the subsequentcuteimmune changeswere docu
mented.For example,Knapp et al (1992) had subjectsrecall positve and
negativeexperiencego induce“positive” and “negative” mood states.Both
positive and negativemoodswere associatedvith decreasegroliferativere-
sponse$o PHA andincreasedciumbers oheutrophis. Similarimmunre effects
of positive and negativemood were attributedto the fact that all subjects
reportedincreasedevelsof excitemeni(arousal)duringthe moodinductions
regardless of thealence of thenood.

Futtermaret al (1994)usedactorsin a within-subjectsdesignandinduced
mood using written scenariosthat depictedfour different emotionalstates:
high-arousalpositive, high-arousalnegative,low-arousalposiive, and low-
arousalnegative Although NK activity wasnot associateavith moodcondi
tion, the proliferative response of lymphocytes PHA was differentially
sensitiveto moodvalence.Thatis, proliferationincreasedollowing positive
moodsand decreased followingegativemoods.

Thusdifferentmoodsmay be associatedvith differentimmuneresponses.
Clear interpretationof this work is impededby a lack of consensu®n the
dimensiors in which moodshouldbe classified.However,existingwork sug
geststhat the dimensiors of valenceand arousalmay be importantonesin
relatingmoodsto immunefunction.

InterpersonalRelationships

Substantiakvidencamplicatesinterpersonatelationshipsn the maintenance
of health (Cohen1988, Houseet al 1988). A seriesof prospectivestudies
showsthat belongig to a strongsocialnetworkis associatedvith longevity
(reviewed by Houseet al 1988) and that perceptionsof available support
protectpersonsfrom the pathogert effectsof stressfulevents(reviewedby
Cohen& Will s 1985).Whatis not clear,however s the extentto which these
effectsare mediatedby support-indeedchangesn immune function. Recent
studiesof lonelinessseparatiorand divorce, perception®f support,anddis-



PSYCHOLOGICAL FACTORSAND DISEASE 125

closureof traumatic events havegun to elucidate thmpactof interpersonal
relationshipon immunity and imnune system—ediated illress.

In their studiesof first-year medical studens, Kiecolt-Glaserand Glaser
(Glaseret al 1985a,Kiecolt-Glaseret al 1984) found that personshigherin
self-reportedonelinesshadlower NK activity andhigherlevelsof herpesvirus
antibody than those who describedthemseles as less lonely. In a related
study, lonelier psychiatrc inpatiens had poorerNK cell function and lower
proliferativeresponseso PHA thandid patientswho reportediessloneliness
(Kiecolt-Glaseret al 1984). Becausdonelinessis generallyassociatedvith
psychologicaldistressand negativeaffect (Peplau& Perlman1982),these
relations might be explicablein the sameterms as the effects of negative
emotionsdescribed above.

Thereis substantl evidencethat poorermarital relationsand marital dis-
ruption (separatioranddivorce)areassociatedvith poorerhealth(Verbrugge
1979). Recentwork hassearchedor potential effectsof marital discordon
immune function. Kiecolt-Glaseret al (1987a)found that 16 separatecand
divorced(S/D) womenhadhigherlevelsof herpesantibod/, a lower percent
ageof NK cells, andowerlymphocyt proliferativerespons¢o PHA andCon
A thana comparisorgroupof 16 marriedwomen.In a similar study,Kiecolt-
Glaseret al (1988) found that 32 S/D men reportedhaving more infectious
illnessesandhadhigherlevelsof herpesantibodythantheir 32 marriedcoun
terparts.Finally, a study that categorizechewlywed coupleson the basisof
observednteractiongKiecolt-Glaseret al 1993)found thatthosewho exhib-
ited more negativeor hostile behaviorsshowedgreaterdecrease®over 24
hours inNK activity and proliferativeesponseéo PHA and CorA.

Perceivedavailability of social supporthasalsobeenassociatedvith im-
munefunction. A studyof 256 elderly adults(Thomaset al 1985) found that
blood sampledrom persongeportingthey hadconfiding relationshps prolif-
eratedmorein responsdo PHA than samplesfrom thosewithout confiding
relationships Moreover,this relationwas unchangedy controlling for psy-
chologicaldistressand healthpractices Similar resultswerefoundin a study
of 23 spouse®f patientswith cancer(Baronet al 1990). Six different provi-
sionsof social support(including emotionaland instrunental forms of sup
port) were associatemith higher NKactivity and betteproliferative response
to PHA (butnotto ConA). Betterimmune response amorsgipportegpersons
could not be explainedby greaterdepressioror more numerousstressfullife
eventsamongthosewith lesssocial support.Glaseret al (1992) found that
medicalstudentseportingmoreavailablesocialsupportproducedmore anti
bodyin response¢o a hepati Bvaccinationthanthose reporting less support,
but two studiesof HIV-positive menwere less successful inestablishig
relationsbetweersocialsupport andmmunity (Goodkin etal 1992,Perryetal
1992).However,HIV infection compromsesthe immune systemto a degree
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soseverghat therelatively small effectsf socialsupport onmmune function
might beundetectable.

Many of the beneficial healtéffects of interpersonal relationships are
attributedto receiptor availability of emotical support—smeoneto talk to
aboutproblems(Cohen& Wills 1985).A relatedliteraturehasexaminedhe
potential health benefits as®odated with persons disdosure of traumatic
events.Pennebakeand his colleaguegPennebake& Beall 1986) reported
that college studentsinstructedto write aboutboth the emotionsand facts
associatedvith a traumaticeventhad fewer subsequentvisits to the health
centerthan those instructed to wrigdoutemotiors or factsalone.In afollow-
up studyof therole the immune systenmightplay in thebeneficial processf
traumadisclosue (Pennebakeet al 1988), 50 healthy undergraduatewere
assignedo write abouteither personalandtraumaticeventsor trivial topics.
Theywrotefor 20 minutesa day on four consecutivelays.Immunobgic data
werecollectedbeforethe studybegan(baseline)atthe endof theintervention
andat six-weekand four-monthfollow-ups. Blood drawnfrom subjectswho
wrote abouttraumaticeventswas more responsiveao PHA (but not Con A).
Therewereno relationshetweerndisclosue andalcoholintake,caffeineintake,
or exerciseover the courseof the study. In addition subjectsrevealingtrau
matic eventsmadefewer visits to the healthcenterin the six weeksfollowing
the interventionthan did membersof the control group. Unfortunately the
datado not supportanimmunepathwaybecausehe lymphocyteproliferation
datawerenot correlatedwith health-centevisits. This absencef correlation
alsosuggestghatincreasesn healthcentervisits may be driven by psyche
logical influenceson decisionprocessesatherthan by influenceson actual
illness(Cohen& Williamson1991).

Researclon how social-supportnterventionsaffectimmure systemfunc-
tion in stressedampless in itsinfancy. Existing studiegprovideonly sugges
tive evidenceThreevisits a weekfor a monthby collegestudentdo geriatric-
homeresidentgesultedin no detectablesffectson residents cellularimmune
responsgKiecolt-Glaseret al 1985); nor did an interventbn (of unspecified
length) that provided emotnal supportand information aboutfinding new
jobs modify the decreasen lymphocyte proliferationto PHA sufferedby a
groupof Swedishwomenwho wereunemploedfor overninemonths (Arnetz
etal 1987). Howevem six-sessbn groupinterventon with melanoma patients
wasassociateavith decreaseg@sychologtal distressandincreased\NK activ-
ity six monthsaftertheinterventon (Fawzyetal 1993).This interventon was
run by professionafacilitatorsandincludedsuchelementsasstressmanage
ment training and educationabout cancer.How to designappropriateand
effective social supportinterventbnsis a controversialandasyet unresolved
question. Appropriatedesigndependson definitions of socialresourceso be
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provided,the natureof the population the sourceof the support,strategiesor
structuringgroupinteraction andthe duratiorof the interventia.

Personality

The study of the role of personalityin healthhasa long history (Friedman
1990). However,relationsbetweenpersonalitycharacteristicend immunity
havereceivedittle attention. Personalitycharacteristicsorrelatedvith meas
ures of immune statusinclude power motivation (e.g. Jemmot et al 1983,
1990), pessinistic style (Kamen-Siegekt al 1991),andrepressiornEsterling
etal 1993).We limit our discussbn to repression/deni becausét hasbeen
studiedin relationboth to immunefunction andto immune systeraA-mediated
disease [acquired immodeficiencysyndromegAIDS) andcancer].

Repressiofdenialrepresents copingstrategyagainsthreateningnforma
tion andis characterizedy denial or minimization of distressand negative
emotions.Repressorseactto stressfulstimuli with higherautononic arousal
than personeeportinghigh anxietyor distresgWeinbergeretal 1979).

Esterlirg et al (1993)found no associatiorof repressiorwith herpesvirus
antibodiesvhenrepressiorwasoperationalizedn termsof a low score irrait
anxietyanda high scorein defensivenesddowever,higherscoreson a per
sonalityinventory assessingepressionwere associatedvith the suppressin
of cellularimmunefunction asindicatedby higherlevelsof herpesvirusanti
bodyin two independensamplegEsterlingetal 1990,1994a).Theserelations
held evenafter controlling for medicationuseanda rangeof healthpractices.
In contrast,Antoni et al (1990) found that gay maleswho were aboutto be
testedfor HIV statuswho scoredhigher ona denialcopingscale had greater
proliferative responseto PHA. This work suggestghe possilility of a link
between repression/denaid cellulaimmuneresponséutalso suggests that
the scale useth measure repression/denigimporant.

DO PSYCHOLOGICAL FACTORS INFLUBNCE IMMUNE
SYSTEM-MEDIATED DISEASE?

Invasion of the body by a disease-causinggentis not sufficient causefor
disease Diseaseoccurswhen host defensesare compromisedor unableto
recognizethe foreign material.This is why psychologcal variablesthatinflu-
enceimmunity havethe potentialto influencethe onsetand progressiornof
immunesystem—rediateddiseasesWhatis lessclearis whetherpsychologr
cally inducedchangesn immunity are of the magnituc or type that would
alter the ability of the body to fight disease(Cohen& Williamson1991,
Laudenslagef987,0’Leary 1990).Below, we review a selectionof studies
thataddressetherole of psychologcal factorsin the onsetandprogressiorof
infectiousdiseasesautoimmune diseasesandcancerWe limit ourselvesri-
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marily to prospectiveor interventbn studiesandto studiesin which disease
outcomesare biologicaly verifiedor physiciandocumented.

InfeciousDisease

UPPERRESPRATORY INFECTIONS (URI) Early prospectivework by Meyer &

Haggerty (1962)ndicatedthatbothdisruptivedaily events andhronic family
stressvereassociatewvith greaterrisk for upperrespiratoryinfections Similar
resultswere reportedby Grahamet al (1986). Measuresof life stresswere
collectedfrom membersf 94 familiesbeforeandduringa six-mont periodin

whichdiarydataonsubjectsrespiratorysympbmswerecollecteddaily. lliness
episodeswere validatedby noseand throat cultures. Although high- and
low-stresgroupswverealmostdenticalwith respecto demographicandhealth
practicesthe high-stresgroupsexperiencednoreverified episodef illness
and moreadays withsymptanms ofrespiratory illness

In astudyof susceptitdity to influenza(Cloveretal 1989),246individuals
in 58 families completednstrumens assessingamily relationshipsaandindi-
vidual stressfullife eventsprior to the startof flu seasonStressed"rigid and
chaotic”)familiesshowedgreaterincidenceof diseasghannonstressef‘bal-
anced”)families. However,illnesswas not relatedto individual stressfullife
events.

Increasedncidence ofURI under stresi thesestudies maypeattributble
to stress-inducedncreasesin exposureto infectious agentsrather than to
stress-inducedmmunosuppressionf-or example,personsunder stressoften
seek out others, which increases the probalafitgxposure. Aseries of
studiesusinga procedurehroughwhich volunteersareintentionally exposed
to a virus (viral-challengetrials) providescontrol for exposureln thesepro-
spectivedesigns psychologicafactorsare assessetieforevolunteersarein-
tentionally exposedto an upper respiratoryvirus. Whetheror not persons
developbiologically verified clinical ilinessoverthe courseof 7 to 10 daysof
quarantinas thenassessed dbe dependentariable.

Three recentviral-challenge trialssuggest interestingelations between
psychologicalstress and URsusceptibity. In a study of 394volunteers
(Cohenet al 1991,1993), measure®f stressfullife events,perceivedstress,
and negativeaffect all predictedthe probabilty of developinga cold, with
greatestress linearly relatettd greateprobabilty. TherelationsthatCohen et
al reportedwere found consisently acrossfive different URI viruses.More-
over, theseresults could not be explainedby stress-eliciteddifferencesin
healthpracticessuchassmoking andalcoholconsumptbn or in the numbers
of variouswhite blood cell populatiors or total (nonspecific)antibodylevels.
It is interestng to notethat stressfullife eventspredictedsusceptibiliy inde-
pendentlyof (andthrougha different biological mechanisnthan) perceived
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stressand negativeaffect. In anotherstudy, Stoneet al (1992) replicatedthe

relationbetweenstressfullife eventsandsusceptildity to URI andidentified

the samebiological pathwayas inthe workof Cohenet al (1993)Finally, in a

viral-challengestudy examining predictorsof diseaseseverity (rather than
episodeonset),Cohenet al (1995a)found that state (but not trait) negative
affectmeasuredust prior to viral exposurevasassociatedvith more severe
coldsandinfluenzaas measuredy the amountof mucusproducedover the

course of thdlness.

In sum,both stressfullife eventsandpsychologicaktressperceptionsand
negativeaffect) are associatedvith increasedsusceptibity to upperrespira
tory infections. Theseeffectsare not generallyexplicablein termsof stress-
elicited changesin health behaviorsHowever, neitheris there any direct
evidenceyet thatincreasedsusceptibity is attributableto stress-inducedn-
munosuppressn.

HERPESVIRUS INFECTIONS Herpesviruses are thought to be responsible for
cold sores genitallesions,infectiousmononucleos, andmononucleos syn
dromeanddeafnesin neonateg¢Kiecolt-Glasei& Glaserl987).Herpesviruses
differ from most other knowrirusesin thatafterexposuretheyarepresenin
individuals all the time, althoughoftenin latentstates.The cellularimmune
responselaysa key role bothin protectionfrom initial herpesvirusnfection
andin keepinglatentherpesviruseffom becomingactive (Glaser& Gotlieb-
Stematsky1982). As discussecdearlier, one explanationfor the increasein
herpesvirusaantibodiesoften associatedavith stressfulconditionsis that stress
suppressesellularimmure function, which allows the latentvirus to become
active. Isstress associated witlrecurrencef clinical disease (lesions) after
period ofherpesvirus latency?

In a seriesof studiesof studentnursesconductedin the 1970s,negative
moodsat the beginningof the school year were generallyassociatedvith
greatemumbersof subsequengpisodef verified oral herpeg(Friedmannret
al 1977,Katcheretal 1973,Luborskyetal 1976).Similar evidencefor stress-
inducedrecurrencés providedby bothretrospectivée.g.Kemenyetal 1989)
andprospective studisof genitalherpeqGoldmeier & Johnson 198R]cLar-
non & Kaloupek1988;seecritiquesin Cohen& Williamson1991).A recent
study of 125 collegestudentsprovidesan eleganttestof the role of stressin
herpesrecurrencehroughan examinationof severalspecific causalmodels
(Hoon et al 1991). This work indicatesthat stressincreases/ulnerability to
illnessin generalnonherpesandthatit is this increasen nonspecificvulner
ability thatresultsin herpesrecurrenceHoon et al did not addresshe physk
ologicalbasisfor thisvulnerabilty, butbecause th#éinessvulnerabilty meas
urewasheavily influencedby highly prevalentinfectiousdiseasegcoldsand
influenza), anmmunebasisis plausible.
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In sum, herpesstudiesgenerallysupporta relationbetweemegativeemo
tional statesand diseaserecurrence However, the evidenceis not entirely
consistentand methodobgical limitationswarrantcautiousinterpretatbn of
theseresults.Moreover,existing work doesnot establishthe extentto which
such effects are mediatddoughimmune or behaviorgbathways.

AIDS Not all personexposedo the HIV virus becomeanfected.After expo

sure,both the numberof yearsto manifestatiorof clinical symptons andthe
severityof ilin essatall stage®f AIDS varytremendouly. Poornutrition, drug
use, repeatetlV exposure, and otheoncurrentviral infections canall

accelerateHIV diseaseprogression.However, even after thesefactors are
accountedor, agooddealof variability in responséo thevirusis unexplaired.
Psychologicalariablesarethoughtto contribut to hostresistanceo the HIV

virus by altering relevanbehavioralpracticesand hormonal and immune
environmentyBaum & Nesselhofl988, Kemeny 1994, Schneidermaret al
1994).

Studiesof therolesof stressandnegativeaffectin the progressiorof HIV
infection areinconsisentin their conclusionsBuracket al (1993)found that
HIV-positive gay men who were depressedat baselineshowedgreaterde-
clines than a nondpressedontrol group in numbersof T-helper cells (an
importantprognostt indicata of HIV) overasubsequerperiodof five years.
However, depressionwas not associatedvith either the onsetof AIDS or
mortality. In contrastjn anotheistudyof HIV-positive gaymen,Lyketsosetal
(1993)found no associatiorbetweendepressiorandchangesn T-helpercell
counts,AIDS onset,or mortality overa subsequenperiodof eightyears.In a
recentstudy (Kemeny et al 1995), HIV-positive men who recentlylost an
intimate partnerto AIDS showedanincreasen levelsof animmunemarkerof
diseaseprogression(serumneopterin)as well as a decreasan lymphacyte
proliferationin responseéo PHA. Neitherimmune changewas explicablein
termsof useof recreationatrugs,alcohol,or smoking. Finally, Kessleret al
(1991)did not find correlationshetweenrecentlossesor stressfullife events
during the six monthsprior to baselineandtwo diseaseoutcomes—F-helper
cell countandonsetof symptans associatedvith AIDS overthe subsequent
two to threeyears.All of thesestudiescanbe faultedfor focusingon baseline
stressand depressioras predictorsof the long-termcourseof diseaseThese
variables ar@ot stable over time and theseaneedto examinetriggers closer
to thetime of diseas®nset(Cohen etl 1995b).

Investigaions of therole of denialin AIDS areinconsistentlronsonet al
(1994) studied disease progressioin initially asymptoratic HIV-positive
meninvolvedin a behavioralintervention program.Personsvho deniedtheir
diagnosigdid poorly on markersof diseaserogressioroneyearlater (poorer
PHA-stimulatedproliferation and greaterdeclinein T-helpercells) and re-
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ported more symptons two yearslater. Immunre function at one year was
associatedvith sympbms at a two-yearfollow-up, but no direct testof im-
mune mediatbn of the associatiorbetweendenial and symptons was con
ducted.In contrastReedetal (1994)reportedthatHIV-positive gay menwho
refuseto acceptheir diseaseandits implicationslive nine monthslongerthan
thosewho realisticallyaccept them.

Finally, in a singlestudy of socialsupport(Theorellet al 1995),48 hemo
philiac patientswho wereinfectedwith the HIV virus werefollowed for five
years.Those who reportelgéss acces® emotional suppogtbaselineshowed
agreaterdeclinein T-helpercells overthe courseof the studythanthosewith
stronger support systems. There were no differences between groups in
numberof symptons of AIDS or inrates of mortalit.

INTERVENTIONS Two studiesinvestigatedthe potentialimpactof stressman
agemeninterventionson immure markersof AIDS progressionA study of
mendiagnosedvith HIV infection (Coatesetal 1989)foundno differences in
T-helpercell numbersor lymphocye proliferation betweentreatedand un-
treatedpatients.In a study of individuals responses$o beingdiagnosedHIV
positive (Antoni et al 1991),thosewho receivedstressmanagemenprior to
notification respondedvith a betterimmunre status(greaterT-helperand NK
cell numbersand greaterPHA-stimulatedymphocyt proliferation) thanno-
treatmentcontrols. Both of thesestudieshad small samplesizesand short
follow-ups, and neitherpreselectedarticipantsfor particularvulnerabilities
(e.g.depression)interventionwork is of great theoreticand practicaimpor-
tance and further stugl usingsariousproven approaches all as improved
methodolgies shoulde the highegtriority.

Evidence reported aboieat bestmixedin its supportfor arole of psyche
logical variablesin the progressionof HIV infections.Investigatios of the
role of psychologcal factorsin AIDS, however posedifficult methoablogical
challengesTime sinceinfectionis usuallyindetermnable;thereis difficulty
in controlling for effectsof medication andthe work publishedto datehas
lackedsufficienttime-linesfor assessingnortality. Furtherwork attendingto
the stability of the psychol@ical predictors,recognizingthat psychologcal
factorsmay havedifferent influenceson different stagesof diseaseand as
sessinglternativeexplanationgor relationswould be welcome.

Autoimmune Diseases

In autoinmunediseasethe bodybeginsto attackits own cellsandorgansThe
immune system producesantibodes that attack its own tisses (autoarnti
bodies),and T lymphocyesfail to discriminate self from nonselfand attack
normalbodytissue(Rabinetal 1989).Autoimmunedisordersncluderheuma
toid arthritis (RA), insulin-dependentliabetes|upus, Gravesdiseaseinflam-
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matoryboweldiseaseandmultiple sclerosisEach isassociatedvith different
organsandwith somewhadiffering immune processesMost of the work on

therole of psychologcal factorsin autoimmunediseaséhasinvolved patients
with RA. The primary sympbm of RA is inflammation of the joints, and
progressiorof thediseasdeadsto erosionof cartilageand finallyto joint-cawv

ity destruction.

Numerousclinical observationsand severalretrospectivestudies suggest
that psychologicafactors,including stressful lifeevent§yHomo-Delarchestal
1991,Rimon etal 1977)andless-supportie atmospleres(DeVellisetal 1986,
Moos & Solomonl1964),play arole in the onsetandexacerbatiorof autoim
mune diseasesMore impressie are studiesevaluatingthe effectivenessof
cognitive-behavioral interventions on RA progression (review in Young
1992). Although not all interventionsare successfuln affectingdiseaseout-
comes(e.g. Parkeret al 1988, Strausset al 1986), many have been. For
exampleBradleyetal (1987)assignedA patientso oneof threegroups.The
first was a cognitive-behavioraprogramconsistingof biofeedbacktraining,
RA educationfelaxationtraining, behavioralgoal setting,and useof self-re
wards. The secondincluded a social supportcondition consistingof small
group meetingswith family membersor friends to discussRA education,
currentcoping strategiesandthe developmenbf improvedcoping methods
The third group was a no-treatmentcontrol. Comparedwith the other two
groups, the patientassigned to the cognitive-behaailoprogram showed
greaterreductionsin pain intensiy, inflammation, and serumlevels of rheu
matoid factor (a markerof diseaseprogressionimmediatly posttreatment
However these benefits were longerevident sixmonths laterO’Leary etal
(1988) also useda cognitive-behaviral interventionand compareddisease
outcomesof patientsundergoingthe intervention with patientsassignedo a
controlgroupthatreceivedonly printedinformation (i.e. a bibliotherapycon
trol). Thetreatmengroupmetonceeach weekor two hoursoverafive-week
period, and assessmentsf diseaseoutcomewere madeimmediatey before
and after the five weeksof intervention. When comparedwith the control
group, patientsreceiving the cognitive-behaviorainterventionreportedre-
ducedpain, andrheumatologitswho wereblind to patientgroupassignment
found improwed jointconditions amonghesepatients.

Finally, Radojevicet al (1992)conducted six-week-longinterventian and
assignedRA patientsto oneof four groups:cognitive-behaviorainterventian
with family support,cognitive-behaviorainterventionalone,educationwith
family support,or a no-treatmentontrol group. The family supportcompe
nentof the interventiondiffered dependingon the condition,althoughin both
groups family membersattendedthe meetings.In the cognitive-behawral
intervention,family supportconsistedof learninghow RA affectsthe family
environmentandhow thefamily canassisthe patientin copingwith painand
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in helpingthe patientto increasehis/herfunctioning. In the educationgroup,
patientsreceivedemotional supportfrom family during sessionsand were
encouragedo discussilln ess-relatedoroblemshbetweensessionswith their
family members.Regardlesf whetherfamily supportwas available,RA
patents in the cognitive-behaworal interventios showedimprovenent in
joint exam,reducedswelling severity,and fewer swollenjoints two montts
after the interventio, comparedvith the othettwo groups.

At this pointit is unclear why somiterventios withRA patientsresulted
in improved health and others did nalthough possie reasons include
differencesin patientadherenceo the interventiors requirementsdiffering
amountsof practiceto maintaingains;or differencesin suchpatientcharae
teristicsas severity of diseaseamountof disability, and sex (Young 1992).
Moreover,noneof the existingwork directly addressefiow (i.e whetherby
meanf immunechangeshehaviorakthangesetc)psychologcal factorsalter
disease progression.

Cancer

Cancercomprisesa large and heterogeneougroup of diseasesharacterized
by the uncontroled proliferationof cells. Because the immuggstem is
thoughtto play importantrolesin tumor surveillanceandin preventingthe
progressiorand metastaticspreadof tumars, psychologicafactorsassociated
with immunity are consideredotentialcontributorsto canceronsetand pro-
gression(Andersonet al 1994). The immune function emphasizedis a link
betweenpsychologtal factorsand canceris NK activity. The presumedm-
portance of NKactivity is based on theombiration of reliable finding
associating psychologe variables with NK activity (Herbert & Cohen
1993a,b) andn the association of depres$éid activity andincreasednetas
tases inanimal models (Gorelik & Herberman 1986)However, different
cancerarevery differentdiseasesandimmuneandpsychologcal factorsmay
play a role in some butnot in others(Holland 1990, Rabinet al 1989).
Similarly, psychologtal andimmuneprocessesnay vary at different phases
of tumorgrowth—tunor induction,growth,and metastas€Sklar & Anisman
1981).

We reviewedwork suggestinghat both depressedffect and clinical de-
pressionhave beenassociatedvith changesn immune function (including
lower NK activity). Depressiorhasalsoreceivedconsiderablettentionasa
contributorto cancer;however,the resultsare not entirely consistent.This
work includesprospectiveepidemiolaical studiesof initially healthypersons
that predictsubsequentancerincidenceand mortality aswell asstudiesthat
predict survivaBmongdiagnoseatancelpatients.
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Evidencefrom prospectivencidenceand mortality studiesis mixed. In a
20-yearfollow-up of 2020 men who completedthe MinnesotaMultiphasic
Personalityinventoryin 1957-1958thosewith higherdepressiorscoreshad
twice therisk of dying of cancer 1{Shekelleetal 1981)and20 years (Persky
etal 1987)laterthandid their lessdepressedounterpartsTheseeffectswere
nonspecifico site or type of cancerandcould not be explainedby differences
in healthpracticeslt is interestingto note that when a formula was usedto
calculatewhetherpatientswere “clinically depressedfrom the self-reported
scale,no relationto cancerwas found (Bieliaukas & Garron1982). Gros
sarth-Maticeket al (1983, 1985) found that personswith long-lastirg hope
lessnessand depressiorwere more likely than those neither hopelessnor
depressetb developcancerovera 10-yearfollow-up. This relationwasinde-
pendentof a seriesof biological predictorsof diseaseonset.Severall0- to
20-year prospective studs have failed to find that clinical depression as
assessely self-report depression scafgaced people aisk for eithercancer
incidenceor cancemortality (Hahn& Petitti 1988,Kaplan& Reynotls 1988,
Zondermaret al 1989).Depressiorhas,however beenassociatedvith mark
ers of diseaseprogression(Levy et al 1985) andshorter survival among
patientsdiagnosedvith cancer (e.g. Derogatét al 1979, Weisan& Worden
1975).

Why are existing datainconsigent? Work on the role of depressionn
cancerincidenceand mortality hasfocusedon undifferentiatedcancerout
comesandgreateremphasi®n specificdiseasdypesandsitesmaybeneces
saryto clarify this literature. Thetemporalinstablity of bothdepressivaffect
andclinical depressioandthepossible rolef moreacutedepressivepisodes
in canceronsetand progression alsmeedto be recognized(Cohen etal
1995b). This requiresrepeatedmeasuref depressionover the courseof
longitudnal studiesaswell astestingat shorterintervalsbetweendepression
and diseasenset.

Evidencediscussedboveaddressethe role of interpersonatelationshifs
and supportin immurity. Among cancerpatients,greateraccessto social
supporthasbeen associated with better prognostic indicdtasy et al1985)
and longer survival (Funch & Marshall 1983, Weisman & Worden 1975).
However,the effectsof socialsupporton survival may occurfor youngerbut
not for older women (Funch& Marshall 1983), and both diseaseonsetand
mortality may be associatedvith socialisolation amongwomenbut not men
(Reynolds& Kaplan1990).This work is consistentvith otherresearcton the
role of social supportand suggeststhat different social structuresand re-
sourcegmay havedifferentimplicationsfor different populatbns,particularly
as defined bgender and age.

Finally, a 15-yearstudy suggestghat patientswho respondto nonmetas
tatic breastancemvith afighting spirit or with denial havéess recurrencend
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longer lives than patientswith stoic acceptancefatalism) or helplessre-
sponsegGreer 1991). Partial replicationsof this work have beenreported
(Dean& Surteesl989,DiClemente& Temoshokl985).Greer(1991)cautions
thattheseresultshavebeenfoundin the contextof breastandcervicalcancer
and thageneralization$o other cancers are nearranted.

Although therearemanyconsistencied thesecorrelationaliteraturesasa
whole theymustbe viewedin light of severakoncerns andualifications. The
problemsassociatedvith cancer(e.g. undetectegpremorbidstates difficulty
in quantifying severityat any stage differencesdn biology of different tumas,
difficulty in assessingnd controlling for medicationand compliancewith
medicalregimens)makeit difficult (and oftenimpossble) to designstudies
that eliminateimportant alternativeexplanatios. Correlatiors may be spurk
ous—i.e.derivedfrom other variablessuchastoxic workplacesyviruses,or
chronicinfectionsthatinfluenceboth psychologcal characteristicendcancer
(Sklar & Anisman 1981). Moreover, although psychol@ical variablesmay
affect survival, the contributon is relatively small and is overshadowedy
biologicalfactors.Hencepsychologcal variablesareleastlikely to play arole
in laterandmoreseriousstageof diseasde.g.Cassiletretal 1985,Jamism et
al 1987).

INTERVENTIONS Two receniinterventionstudiesprovidethemostprovocative
andconvincirg evidencedor arole of psychologicafactorsin cancerprogres
sion.In one(Fawzyetal 1993),66 malignant-nelanomaatientsvererandomly
assignedo eitheraninterventbnor ano-treatmentontrolgroup.Theinterven
tion combinededucationstressnanagementopingskills, anddiscussbnwith
patientsand facilitators and consised of six 90-minutesessionsSix montts
after the intervention ended,participantsin the interventbn group showed
reducedpsychologe distress, enhanced immune funct{orcreasedK activ-
ity), andchangesn immunecell counts(decreased cells,increasedympho-
cytes)whencomparedvith patients irthecontrolgroup.Theinterventionalso
decreasedecurrence and increased survigalassessesix yeardater. Altera
tionsin immuneoutcones,however,did not explainthe interventioris effect
on mortality. In the otherinterventionstudy (Spiegelet al 1989),58 patients
with metastatidreastcancer wereandomlyassignedo eitheran interventia
orano-treatmentontrolgroup.Theinterventio consisteaf weekly90-minue
meetings forone year. The highly structuredmeetingfocusedon various
problemsassociatedith terminalillnessandonwaysto improverelationships
Tenyearslater,therewasan 18-monthsurvival advantag@associatedavith the
intervention No immunemeasures werassessed. Thestudiesareconceptu
ally importantbecaus¢heyareexperimentatiemonstratinsof thesignificance
of psychologcalfactors andtheyarepracticallyimportantbecaus¢éheysuggest
a significantrole for psychologicaiinterventionsin cancersurvival. Ongoing
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attemptdo replicateandextendthis work will helpusevaluateheirvalidity as
well asidentify behavioralandimmunemechanismsesponsibldor reported
outcomes.

CONCLUSIONS

The literaturediscussedn this chapteris in many ways impressive First, it

providespsychologcally andbiologically plausibe explanatios for how psy-

chological factors might influence immunity and immune systera-mediated
diseaseSecondit providessubstaritil evidenceghatpsychologcal factorscan
influenceboth cellularandhumoralindicatas of immunestatusandfunction.

Third, at leastin the caseof the lessseriousinfectiousdiseasegcolds,influ-

enzaherpes)ijt includesconsistenandconvincingevidenceof links between
stressand diseaseonsetand progressionAlthough still early in its develop

ment, researchon autoimnune diseaseqat leaston RA) also suggestghe

potentialrole of psychologcal factors.Evidencefor effectsof psychologeal

factorson AIDS and canceris lessconsistentandinconclusive.This may be

becauseof methodologal limitations inherentn studying thesecomplex
illnessespr it may be becausgsychologcal influenceson immunity arejust

not of the magnitudeor type necessaryo alter the bodys responsén these
casesFurtherdevelopmentandevaluationof psychosodal interventionsmay

be the bestapproactfor providing evidencehatallows clearcausalinference
andat the sametime hasclinical implications.Whatis missing in this litera-

ture, however,is strongevidencethatthe associationdetweenpsychologcal

factorsanddiseasdhatdo existareattributableto immunechangesMany of

the relationsreportedin this chaptermay be attributabé to psychologicaly

inducedchangesn healthbehaviorqe.g.healthpracticessuchassmoking and

alcohol consumptbn, or degreeof adherenceo medical regimens);better
measuremerdndcontrol of thesevariablesareessentialMoreover,theinclu-

sionin future studiesof immune measure$asedon the role of the immune
systemin the specific diseaseunder study may help provide evidencefor a

direct linkamongpsycholamical factorsjimmunity, anddisease.

ACKNOWLEDGMENTS

Drs. CohenandHerberts contributons weresupportedoy a ResearctScien

tist DevelopmentAward (KO2MHO00721) and a grant (MH50430) from the
National Institute of Mental Health, respectively.We are indebtedto Drs.

Andrew Baum, Bruce Rabin,and Mario Rodriguezfor their commentson an
earlierdraft andto JanetSchlarband SusanKravitz for their aid in preparing
the chapter.



PSYCHOLOGICAL FACTORSAND DISEASE 137

Any Annual Revewchapter, aswell asany arti cle cited in an Annual Reviewchapter,
may be purchased fromthe Annual ReviewsPreprints and Reprints service.
1-800-347-8007; 415-259-5017; emai: arpr@class.ag

LiteratureCited

Ader R, Cohen N. 1993, Psycloneurammu-
nology: corditioning andstressAmu. Rev.
Psychol 44:53-85

Anderson BL, Kiecolt-Glaser JK, GlaserR.
1994. A biobehavioral modd of cancer
stressanddiseaseouse.Am.Psychd 49
380404

Antoni MH, August S, LaPerrere A, Bagget
HL, KlimasN, et al. 1990. Psyclological
and neuroendocrine measures related to
functional immune chargesin anicipaion
of HIV-1 serostatus notification. Psy
chosaon. Med.52:496-510

Antoni MH, Baggett HL, Ironsan G, LaPerri
ereA, AugustS, etal. 191 Cognitive-be-
havioral stress management intervention
buffers distress responses and immu-
naogic changs following natification of
HIV-1 seropsitivity. J. Casut. Clin. Psy
chol. 59:906-15

Arnetz BB, Wassermarnl, Petrni B, Brenrer
S-O, Levi L, etal. 1987. Immune function
in unempbyed women Psychosm. Med.
493-12

Baclen EA, Manwck SB, Colen S, Muldoon
MF, Raible R, et a. 1995. Adrenergic
blockage amelbraes cellular immune re-
sporsesto mentl stressin humans.Psy
chosan. Med.In press

Baron RS, Cutona CE, Hiklin D, Rusell
DW, Lubardf DM. 1990. Socal supprt
and immunefunction among spaises of
cancerpatiens. J. Pers.Sa. Psychd 59:
344-52

Baum A, Nesselhof EA. 1988. Psychologi-
cal researchand the prevenion, etiology,
and treatent of AIDS. Am. Psychd 43
900-6

Baum A, Schaefér MA, LakeCR, Fleming R,
CollinsDL. 1985. Psyclological and end-
crinological correlatesof chronic stressat
ThreeMile Island In Perspedteson Be-
havioral Medicine, ed. R Williams,
2:201-17. SanDiego: Academic

Benschop RJ, Nieuwenhuis EES, Tromp
EAM, Godeert GLR, Bailieux RE, ven
Doornen LJP. 1994. Effects of R-adener
gic blockade on immundogic and cardo-

vascuéar changsinducedby menal stress.

Circulation 89:762-69

Bieliauskad. A, Garran DC. 1982. Psyclologi-
caldepessionandcancerGen.Hosp Psy
chiatr. 4:187-95

Bovbjerg DH, Redd WH, Maier LA, Holland
JC, Lesko LM, et al. 1990. Anticipatay

immune suppressio andnatseain women
receiing cyclic chemaherapyfor ovarian
cancer. J. Consult. Clin. Psychol. 58:
153-57

Boyce WT, ChesneyM, Alkon A, Tscham
JM, AdamssS, et al. 1995. Psychdiologic
reactvity to stressand childhood respra-
tory illnessesPsychesom.Med.In press

Bradey LA, Young LD, AndersonKO, Turner
RA, Agudelo CA, et al. 1987. Effects of
psychdogical therapyon pain betavior of
rheumatad arttritis patiens: treatmenbut-
come and six-month followup. Arthritis
Rheum.30:1105-14

Burack JH, Barett DC, Std RD, Chesey
MA, Ekstand ML, CoatesTJ. 1993. De-
pressivesympgoms and CD4 lymphocyte
decine amorg HIV-infeced men. J. Am.
Med.Assoc270:2568-73

Buske-Kirschbam A, Kirschbam C, Stierle
H, Lehrert H, HellhammerD. 1992. Con-
ditionedincreaseof nauralkiller cell activ-
ity (NKCA) in humans.Psychsom.Med.
54:123-32

Cassieth BR, Lusk EJ, Miller DS, Brown LL,
Miller C. 1985. Psycloscial corelaes of
sunival in advancedmalignantdiseaseN.
Engl. J. Med.312:1551-55

Clover RD, Abell T, BeckerLA, Crawfrd S,
Ramsey JCN. 1989. Family functioning
and stressas predctors of influerza B in-
fection. J. Fam. Pract 28:535-39

CoatesTJ, McKusick L, Kuno R, Stites DP.
1989. Stess reduction training ctanged
numberof sexualparneis but not immune
function in menwith HIV. Am. J. Pulic
Health 79:885-87

Cohen S. 198 Psyctosaial madels of the
role of sodal supprt in the etiology of
physical diseaseHealh Psychd 7:269-97

Cohen S, Doyle WJ, Skaner DP, FiremanP,
Gwaltney JM Jr, NewsomJT. 195a. State
and trait negaive affectas predctors of
objective and subjectve sympgoms of res
piratay viral infections. J. Pers.Sa. Psy
chd. 68159-69

CohensS, Kessler RCUnderwoal Gordon LG.
1995b. Stratedes for measurig stressin
studies of psychiatric and physical disor
ders. In Measuring Stress A Guide for
Health and Sacial Scietists,ed. S Cohen
RC Kessler, L Undeawood Cordon, pp.
3-26. New York: Oxford

CohenS, Manwck SB. 1995, Stressreactvity
anddiseasePsycheom.Med.In press



138 COHEN &HERBERT

Cohen S, Tyrrell DAJ, Smith AP. 1991.
Psychdogical stressand suscepbility to
the comnon cold. N. End. J. Med. 325:
60612

CohenS, Tyrrell DAJ, Smith AP. 1993. Nega
tive life everts, perceved stress,negtive
affect, and suseptibility to the comnon
cold. J. Pers.Scc. Psychd. 64:131-40

Cohen S, Williamsn GM. 1988. Perceved
stresdn a probability sampleof the United
Staes.In The Saial Psychdogy of Health,
ed. S Yacapan, S Oskamp, pp. 31-67.
Newbur, CA: Sage

Cohen S, WilliamsonGM. 191 Stressand
infectious disease in humans. Psycha
Bull. 109:5-24

Cohen S, Wills TA. 1985. Stress,social sup
port, andthe buffering hypaothesis.Psycha
Bull. 2:310-57

DeanC, SuteesPG. 1989. Do psychdogical
factas predct sunival in breastcancer?.
Psychosm. Res.33:561-69

Derogais LR, Abdoff MD, Melisarados N.
1979. Psychologicd coping mechanisms
andsunival time in metasatic breastcan
cer.J. Am.Med.Assoc242:1504-8

DeVellis RF, DeVelis B, McEvoy H, Sauer
SV, Harring K, Cohen JL. 186. Predctors
of pain andfunctioning in arthritis. Health
Eduw. Res.:Theory Pract. 1:61-67

DiClemerie RJ, Temoslok L. 1985. Psyclo-
logical adjustmen to having cutareols ma
lignantmelaromaasa predicor of follow-
up clinical statts. Psycheom.Med. 47:81
(Abstr.)

Estefing BA, Antoni MH, FletcherMA, Mar-
gulies S, SchnalermanN. 194a. Emo
tional disclosuie through writing or speak
ing modulateslatentEpsein-Barr virus an
tibody titers.J. Consut. Clin. Psychd 62
13040

Esterling BA, Antoni MH, Kumar M,
SchreidermanN. 1990. Emotonal repes
sion stressdisclosue respmses,and Ep-
steinBarr viral capsidanigen titers. Psy
chosan. Med.52:397-410

Esterling BA, Antoni MH, Kumar M,
Schneiderman N. 1993. Defensiveness,
trait anxety, andEpsein-Barr virus capsd
antigen anibody titers in heathy college
stucens. Health Psychd 12:132-39

Estefing BA, Kiecolt-GlaserJK, Bodnar JC,
Glaser R. 1994b. Chronic dress, social
support, and persigent alterations in the
natual killer cell respmseto cytokinesin
olderaduts. Health Psychd 13:291-93

Fawzy FIl, Fawzy NW, Hyun CS, ElashoffR,
Guthrie D, et al. 1993. Malignant mela
noma: effectof anearlystructured psych-
atric intervention, coping, and dfedive
stateon recurrerce and survval six years
later. Arch.Gen.Psychatr. 50:681-89

FelienDL, FeltenSY, CarkonSL, Olsctowka
JA, LivnatS. 1985. Noradenegic sympa

thetic innenation of lymptoid tissue J. Im-
murol. 135:755S-65S

Friedmann E, Katcher AH, Brightman VJ.
1977. Inciderce of recurentherpeslabialis
andupper respiatay infection: a prospee
tive study of the influenceof biologic, so
cial andpsychdogic predctors.Oral Sug.
Oral Med.Oral Pathdl. 43:873-78

FriedmanHS. 1990. Persorality and Disease.
New York: Wiley

Furch DP, Marshal J. 183. The rde of stress,
social support and agein suwival from
breastcancerJ. Psycheom.Res27:77-83

FutermanAD, KemenyME, Shapro D, Fahey
JL. 1994. Immundlogical andphysiological
charges associagd with induced positive
and negative moad. Psycheom. Med. 56:
499-511

GlaserR, Gotlieb-SttmatskyTE. 1982. Hu-
man Herpesvirs Infections: Clinical As
pect.New York MarcelDekker

Glaser R, Kiecolt-Glaser JK, Bonneau RH,
MalarkeyW, Kenredy S, HughesJ. 1992,
Stress-indiced modulation of immune re-
spaseto recombnantheptitis B vaccne.
Psycheom.Med.54:22-29

Glaser R, Kiecolt-Glaser XK, Speicher CE
Holliday JE. 1985a. StressJonelness,and
chargesin herpesvius latency J. Beha.
Med.8:249-60

Glaser R, Kiecolt-Glaser JK, Stout JC, Tarr
KL, Speicher CE, Holliday JE. 1985b.
Stress-relatedmpairmens in cellular im-
munity. Psychatr. Res.16:233-39

GlaserR, PearsorGR, BonneauRH, Estering
BA, AtkinsonC, Kiecdt-GlaserJK. 1993.
Stressand the memay T-cel respmseto
the Epsein-Barr virus in heathy medcal
stulerts. Health Psychd 12:435-42

GlaserR, PearsorGR, JonesJF, Hillhouse J,
Kenredy S, etal. 191 Stress-reltedacti
vation of EpsteinBan virus. Brain Beha.
Immun. 5:219-32

GlaserR, Rice J, Steridan J, Ferel R, Staut
JC,etal. 1987. Stress-ratedimmune sup
pression heath implications. Brain Behav.
Immun. 1:7-20

GlaserR, Rice J, SpecherCE, Stout JC, Kie-
colt-GlaserJK. 1986. Stressdepgessesn-
terferon production by leukocytes con-
comiart with a decreasen natual killer
cell actiity. Behas. Neuosci. 100:6 7578

Goldmekr D, JomsonA. 1982. Doespsychat-
ricillness affecthe recurencerate of geri-
tal herpes?Br. J. Vener.Dis. 544043

Goadkin K, Blaney NT, FeasterD, Fletcher
MA, Baum A, et al. 1992. Active copng
style is associad with naural killer cell
cytotoxicity in asympomatic HIV-1 sere
positive homosexal men. J. Psycheom.
Res.36:635-50

Gorelk E, HerbermanR. 1986. The role of
naural killer “NK” cellsin the cortrol of
tumor growth and netastatic spread. In



PSYCHOLOGICAL FACTORSAND DISEASE 139

Cancer Immunology: Innovative Ap-
proachesto Therapy,ed.R Herbermanpp.
151-76. Boson: Martinez Nijhoff

GrahamNMH, Douglas RB,Ryan P. 1986.
Stressand acue respratay infection. Am.
J. Epdemid. 124:389-401

GreerS. 191 Psyclological respamseto can
cer andsunival. Psychd Med.21:43-49

Gregay MD, SmetzerMA. 1983. Psychidry:
Essentials of Clinical Practice. Boston:
Little, Brown

Grossarth-Maticek R, KanazirDT, Schmdt P,
Vetter H. 1985. Psyclosocal and organc
variables aspredctors of lung cancercar
diacinfarctandaplexy. somedifferenial
predctors.Pers. Irdivid. Differ. 6:313-21

Grossarth-Maticek R, Kanazi DT, Vetter H,
Schmit P.1983. Psycheomaic factasin-
volved in the piocessof cancergeresis.
Psychater. Psycheom.40:191-210

GrunbergNE, Baum A.1985. Biological com
moralities ofstressandsubsanceabise.In
Copng and Sibstance Use, ed. S Shiff-
man, TA Wills, pp. 25-62. San Diego:
Academic

Hahn RC, Petiti DB. 1988. Minnesda Mul-
tiphasic Persondity Inventory—rated de-
pressim andthe incidenceof breasttancer.
Carcer61:845-48

Herbet TB, Colhen S. 193a. Depressia and
immunity: ametaanalytic review. Psychd
Bull. 113:472-86

Herbet TB, ColenS.1993b. Stressandimmu-
nity in humans: a m&-analytic review.
Psychosm. Med.55:364-79

Herbet TB, Colen S, Marsland AL, Bachen
EA, Rabin BS, etal. 1994. Cardovascuér
readivity and thecourse ofimmune re-
sporse to an acutepsyclological stressar
Psychosm. Med.56:337-44

Holland JC. 1990. Behavoral and psyctoso
cial risk factas in cancer:human studes.
In Handbook of Psych@ncology—Psyche
logical Careof the Patientwith Cancer,ed.
JCHolland, JH Rowland, pp. 705-26. NY:
Oxford Univ. Press

HomoDelarcheF, Fitzpatick F, Christeff N,
Nurez EA, Bach JF, Dardeme M. 1991
Sex steroids, glucocorticoids, stress and
autammurity. J. Seroid Biochem.Molec.
Biol. 40:619-37

Hoon EF, Hoon PW, Rand KH, Johrson J,
Hall NR, EdwardsNB. 1991 A psycho-be
havioral model of genital herpes recur-
renceJ. Psycheom.Res.35:25-36

HouseJS,Lands KR, Umbersm D. 1988. So-
cial relaionshps and heath. Scence241:
54045

Ironsa G, FriedmanA, KlimasN, Antoni M,
Fletther MA, et al. 1994. Distress,dengl
andlow adfrerenceto betavioral interven
tions predct faster diseaseprogressionin
gay meninfectedwith humanimmunodefi-
ciencyvirus.Int. J. Behar. Med.1:90-105

Irwin M, Brown M, PatersonT, Hauger R,
Mascovch A, Grantl. 191 Neurgegide
Y andnauralkillercell actiity: findingsin
depessionandAlzheimer caregver stress.
FASEBJ. 5:3100-7

Irwin M, Lacher U, Caldwell C. 192. Depres
sion andredwcednauralkill er cytotoxicity:
a longtudinal study of depgessedpaients
and @ntrol subjects Psychol. Med. 22:
1045-50

Irwin M, PatersonT, Smith TL, Caldwell C,
Brown SA, et al. 1990. Reduction of im-
mure furctionin life stress andepession
Biol. Psychatr. 27:22-30

Irwin M, Smith TL, Gillin JC.1987. Low nau-
ral killer cytatoxicity in maja degession
Life Sci.41:2127-33

Jabaaij L, Grosheide PM, Heijtink RA,
Duivervoorden HJ, Ballieux RE, Vinger
hoets AJJM. 1993. Influenceof perceved
psychological stressand distresson ani-
body respmseto low daserDNA hemtitis
B vacche.J. Psycheom.Res.37:361-69

JamisonRN, Burish TG, Wallstan KA. 1937.
Psyclogenic factas in predicing sunival
of breastcancerpaients. J. Clin. Oncd.
5:768-72

JemmottIB Ill, Boryserko JZ, Boryserko M,
McClelland DC, ChapmanR, et al. 1983,
Academic stress, power motivation, and
decreasén secretn rateof salivary secre
tory immunoglobulin A. Lancetl:1400-2

JemmottIB Ill, Hellman C, Locke SE, Kraus
L, WilliamsRM, Valeri CR. 1990. Motiva-
tional syndrones associad with natual
killer cell activity. J. Behav. Med. 13:
53-73

Kamen-Siegel L, Rodin J Seligman MEP,
Dwyer J.191. Explanatoy style andcell-
mediated immunity in dderly men and
women Heath Psychd 10:229-35

KaplanGA, ReyroldsP.1988. Depressia and
cancermortality and morbidity: prospee
tive evidene from tke Alamedh County
study. J. Befav.Med.11:1-13

KatcherAH, BrightmanVJ, Luborsky L, Shp
1. 1973. Predction of the incidenceof re-
currert herpeslabialis andsysemicillness
from psyclological measures]. Dent Res.
52:49-58

KemenyME. 1994. Stressfuleveris, psyclo-
logical respmses,and progressionof HIV
infection. In Handbook of Human Stess
and Immunity, ed. R Glaser, J Kiecolt-
Glaser pp. 245-66. New York Academic

KemenyME, CohenF, ZegensL. 1989. Psy
chologicd and immunologich predictors
of gental herpges recurence.Psychosm.
Med.51:195-208

KemenyME, Weirer H, DuranR, Taylor SE,
VisscherB, Fatey JL. 1995. Immune sys
tem chargesfollowing the deah of a part
nerin HIV positive gay men. Psychosm.
Med.In press



140 COHEN &HERBERT

Kesder RC, Fostr C, Josep J, Ostrav D,
Wortman C, et al. 1991. Stressful life
evens and sympgom onsetin HIV infec-
tion. Am.J. Psychatr. 148:733-38

Kiecolt-Glaser JK, Cacioppo JT, Malarkey
WB, GlaserR. 1992. Acute psychdogical
stressoraand shot-term immune charges:
what, why, for whom, andto whatextent?
Psychosm. Med.54:680-85

Kiecolt-Glaser JK, Fisher LD, Ogrocki P,
Staut JC, Spether CE, GlaserR. 1987a.
Marital quality, marital disrugion, andim-
mure furction. Psycheom.Med.49:13-34

Kiecolt-Glase JK, GarnerW, Speicher CE,
PennGM, HollidayJ, Glaser R1984. Psy
choseial modfi ersof immunocompeterce
in medtal stucens. Psychsom.Med. 46:
7-14

Kiecdt-GlaserJK, GlaserR. 1987. Psycloso
cial influenceson herpesvirus latency. In
Viruses, Immurity and Mentl Disorders,
ed. E Kurstak,ZJ Lipowsk, PV Morozov,
pp. 403-11. New York Plerum

Kiecdt-GlaserJK, GlaserR. 1988. Methodo-
logica issues in behavioral immundogy
researchwith humans.Brain Behav. Im-
mun 2:67-68

Kiecdt-GlaserJK, GlaserR, Shutleworth EC,
Dyer CS, Ogrocki P, SpeicherCE. 1987b.
Chronic stress and immunity in family
caregiersof Alzheimers diseasevictims.
Psychosm.Med.49:523-35

Kiecdt-GlaserJK, GlaserR, Stran E, Stout J,
TarrK, etal. 1986. Modulation of cellular
immunity in medcal stulerts. J. Beha.
Med.9:5-21

Kiecdt-GlaserJK, GlaserR, Williger D, Staut
J, MessickG, etal. 1985. Psyclosocal en
hancement of immunocompetence in a
geriatric population. Hedth Psychol. 4:
25-41

Kiecolt-Glaser JK, Kemedy S, Malkoff S,
Fisher L, Speiber CE, Glag R. 1988,
Marital discord and immunityin males.
Psychosm. Med.50:213-29

Kiecolt-Glase JK, Malarkey WB, Chee M,
Newton T,Cacbppo JT, et al. 193. Nega
tive betavior during marial conflict is as
sociaed with immundogical down-regila-
tion. Psychosm. Med.55:395-409

Knap PH, Lewy EM, Giorgi RG, Black PH,
Fox BH, HeerenTC. 1992. Shat-termim-
munologica effeds of induced emabn.
Psychosm.Med.54:133-48

Laudenslagr ML. 1987. Psyclosocal stress
and suscepbility to infectious diseaseln
Viruses, Immurnty and Mengl Disorders,
ed. E Kurstak,ZJ Lipowsk, PV Morozov,
pp. 391-402. New York Plerum

Lewy S, HerkermanR, Maluish A, Schiew B,
LippmanM. 1985. Progostic risk asses
mentin primary breastcancerby behav-
ioral and immunological parameters.
Health Psychd 4:99-113

Linn BS, Linn MW, JensenJ. 1981. Anxiety
andimmune respamsivenessPsychd Rep.
49:969-70

Locke SE, KrausL, Leserman], Hurst MW,
HeiselJS,WilliamsRM. 1984. Life charge
stress,psychiatric sympgoms, and natual
killer cell activity. Psychosm. Med. 46:
441-53

Luborsky L, Mintz J, Brightman VJ, Katcher
AH. 1976. Herpes simplex virus and
moads: alongitudinal study. J. Psychosm.
Res.20:543-48

Lyketss CG, Hoover DR, Guccime M, Sen
terfitt W, Dew MA, et al.1993. Depessive
symptoms as predictors of medical out
comesin HIV infection. J. Am. Med. As
S0C.270:2563-67

Manuck SB, Cohen S, RabiBS, Muldoon
MF, BachenEA. 1991. Individual differ-
ences in cellular immune response to
stressPsychd Sci 2:111-15

Marslard AL, Manwck SB, FazzariTV, Stew
ard CJ, Rahn BS. 1995. Stabiity of indi-
vidual differercesin cellular immune re-
spmsesto acue psyclological stressPsy
chosom.Med.57:295-98

McGradyA, ConranP, Dickey D, GarmanD,
Farris E, Schumann-Beezinski C. 1992,
The effectsof biofeedbaclkassistedelaxa
tion on cell medated immunity, cortisd,
andwhite blood cell count in healhy adut
subjects.J. Behar. Med.15:343-54

McKinnon W, Weisse CS, Reynolds CP,
BowlesCA, BaumA. 1989. Chronic stress,
leukocyte submpulations, and humoral re-
spase to latent viruses.Health Psycha
8:380-4(02

McLarnon LD, Kaloupek DG. 1988. Psyclo-
logical investgaion of gerital herges re-
currerce: prospedtve assessmerand cog
nitive-behavoral intervenion for a chranic
physical disorder. Health Psychol. 7:
23149

Meyer RJ, Haggerty RJ. 1962, Strefiococcal
infections in families. Pedatrics 29:
53949

Moos RH,Soloman GF.1964. Persoality cor-
relates of the rapidity of progresion of
rheumatad arttritis. Ann Rheum. Dis. 23;
145-51

Naliboff BD, Berton D, Sdomon GF, Morley
JE, Fatey JL, et al. 1991 Immundlogical
changesin young and old aduls duing
brief labordory stress.Psychcsom. Med.
53121-32

Naliboff BD, Sdomon GF, Gilmore SL, Ben
ton D, Morley JE, FaheyJL. 195. The
effectsof the opiate antagmist nalaxoneon
measure®f cellular immunity during rest
and brief psychological stress. J. Psy-
chesom.Res.In press

O'Leary A. 1990. Stress,emoton, andhuman
immune function. Psychol. Bull. 108:
363-82



PSYCHOLOGICAL FACTORSAND DISEASE 141

O'Leary A, Shoor S, Lorig K, Holman HR.
1988. A cognitive-behavoral treamentfor
rheumatoid arthritis. Health Psychol. 7:
527-44

Parler JC, Frark RG, Beck NC, SmarrKL,
Buescler KL, et al. 1988. Pain manag-
ment in rheumatoid athritis patients a
cognitive-behavioral approach. Arthritis
Rheum.31:593-601

Penrebaler JW, Beall SK. 1986. Confronting a
traumatic evert: toward an understading
of inhibition and diseaseJ. Abrorm. Psy
chol. 95:274-81

Penrebaler JW, Kiecolt-GlaserJK, GlaserR.
1988. Disclosuresof traumasandimmune
function: health implications for psycho
therapy. J. Consult. Clin. Psychol. 56:
239-45

PephuLA, PerimanD, eds.1982. Loreliness:
A Source Book of Curent Theory, Re
searchand Thergy.New York Wiley

PerryS, FishmanB, JacobsbrgL, FrarcesA.
1992. Relatonshps over 1 year betveen
lymphocyte sutsetsand psychosocialvari-
ablesamorg addts with infection by hu-
man immurodeficiency virus. Arch. Gen.
Psychiar. 49:396-401

PerskyVW, Kemphorne-RawsonJ, Shekelle
RB. 1987. Persoality andrisk of cancer:
20-yearfollow-up of the Westen Electic
Study. Psycheom.Med.49:435-49

Rabin BS, Cohen S, Gmuli R, Lysle DT,
Cumick JE. 189. Bidirectional interaction
between the centrd newous system and
immune system Crit. Rev Immunol. 9:
279-312

Radojevic V, Nicasio PM, Weasman MH.
1992. Behaviora intervention with and
without family support for rheumatdéd ar-
thritis. Behav. Ther.23:13-30

ReedGM, KemenyME, Taylor SE,Warg HJ,
Visscher BR. 194. Realstic accepance as
a predctor of decreasedsunival time in
gay menwith AIDS. Healh Psychd 13:
299-307

Reynadds P, KaplanGA. 1990. Social comec
tions andrisk for cancer:prospedtve evi-
dencefrom the AlamedaCounty study. Be-
hav. Med.16:101-10

RiménR, Belmaler RH,EbseinR. 1977. Psy
chosanatic aspectf juverile rheumatad
arthritis. Scand. J. Rlreum.6:1-10

Scheifer SJ, Eckhadt HM, Coken J, Keller
SE. 1993. Analysis of partial variance
(APV) as a statstical appoachto cortrol
day to da variation in immune assays.
Brain Betav. Immun. 7:243-52

Scheifer SJ, Keller SE, Bond RN, Cohen J,
Sten M. 1989. Major depessiwe disorcer
and immunity: role of age, sex, severty,
and hospitalization. Arch. Gen.Psychatry
46:81-87

SchreidermanN, Antoni M, Ironson G, Kli-
masN, LaPeriere A, etal. 1994. HIV-1,

immunity, and betavior. In Handbook of
Human Stessand Immunity, ed.R Glaser,
J Kiecolt-Glaser,pp. 267-300. New York:
Academe

Shavt Y, Lewis JW, TermanGW, Gale RP,
Liebesking JC. 1984. Opioid pefidesme
diate the supprasive efect of stresson
nauralkiller cell cytotoxicity. Scence223:
183

Shelelle RB, Rayror WJ Jr, Ostfed AM, Gar
ron DC, BieliauskasLA, etal. 1981 Psy
chdogical depessimn and seveteenyear
risk of death from cancer. Psychosm.
Med.43:117-25

Sieter WJ, Radin J, Larsan L, Ortea S, Cum-
mings N, et al1992. Modulation of human
naural killer cell activity by exposue to
uncortrollable stressBrain Betav. Immun
6:141-56

Sklar LS,Anisman H. 181 Stressandcancer.
Psychd Bull. 89:369-406

Smith AP, Tyrrell DAJ, Al-Nakib W, Coyle
KB, Donovan CB, et al. 1988. The effects
of experimertally inducedrespratay virus
infections on performarce. Psyché Med.
18:65-71

Spiegel D, Bloom J, KraemerH, Gothel E.
1989. Effect of psychosocial treatmenton
sunival of paients with metastat breast
cancerLancet2:901

Stane AA, BovbjergDH, NealeJM, Napdi A,
Valdimarsattir H, et al. 1992 Develq-
ment of comma cod sympgomsfollowing
experimertal rhinovirus infection is relaed
to prior stressfui life evens. Behav. Med.
8:115-20

Stone AA, Cox DS, Valdimarsdottir H, Jan-
dorf L, NealeJM. 1987. Eviderce that se
cretory 1gA antibody is associated with
daily mood. J. Pers. Scc. Psychol. 52:
983-93

Stone AA, Neale JM, Cox DS, Napoli A,
Valdimarsdottir H, Kennedy-Moore E.
1994. Daily everis are associad with a
secretoy immune respmseto anoral ani-
genin men.Healh Psychd 13:440-46

StrawssGD, SpiegelJS,DanielsM, SpegelT,
Landsverk J, et al. 1986. Growp therapes
for rheunmatad arttritis. Arthritis Rheum.
29:12083-9

Thecell T, Blomkvist V, Jonssa H, Schu-
mansS, Berrtorp E, StigendalL. 1995. So-
cial suport and the dewlopmen of im-
mune function in human immunodefi-
ciency virus infetion. Psychasom. Med.
57:32-36

ThomasPD, Goadwin JM, Goadwin JS.1985.
Effect of socil suport on stress-relted
chargesin chdestrollevel, uric acidlevel,
andimmune function in anelderly sample.
Am.J. Psychatr. 142:735-37

Verbrugge LM. 1979. Marital status and
heath. J. MarriageFam.41:267-85

Weinberger DA, Schwarz GE, Davidson RJ.



142 COHEN &HERBERT

1979. Low-anxous, high-anxous, and re-
pressie copng styles: psychametric pat
terrs and behavoral and physidogical re-
sporsesto stress.J. Abrorm. Psychd 88:
369-80

Weisman A, Worden J. 1975. Psyclhological
analysis ofcancedeatts. OmegaJ. Deah
Dying 6:61-75

Young LD. 1992. Psychologica factors in
rheunatad arthritis. J. Consut. Clin. Psy
chol 60:619-27

Zakowski SG,CohenL, Hall MH, WoallmankK,

Baum A. 1994, Differental effectsof ac
tive andpassie laborabry stressa onim-
mure function in heathy men.Int. J. Be-
hav.Med.1:163-84

Zakowski SG, McAllister CG, Deal M, Baum
A. 1992. Stress readivity, and immune
function in heathy men. Healh Psycha
11:223-32

ZondemanAB, Cost PT, McCraeRR. 1989.
Depressn as a risk for cancermorhidity
andmortality in a nationally represetative
sampé.J. Am.Med.Assoc262:1191-95



