
A BST RACT

This revi ew ad dres se s th e im port anc e of stu die s of huma n psyc hon eur oimm u -

nolo gy in unde rst and ing th e rol e of psy cho logi ca l fac tor s in phys ic al il lne ss.

Fir st, it prov ide s psy cho log ica ll y and bi olog ic re pres si on/d eni al ca n

infl ue nce bot h ce llu la r an d hum ora l in dic at ors of imm une sta tu s an d fun cti on.

Third , at lea st in the ca se of th e le ss se rio us in fec ti ous dis ea se s (co lds , infl ue nza ,

herp es ), it con sid ers co nsi ste nt an d con vinc in g evi den ce of li nks be twee n st res s

and neg at ive af fec t an d dis ea se onse t an d prog res sio n. Alth ough st ill ea rl y in it s

dev elo pme nt, res ea rch al so sugg est s a role of psyc hol ogi ca l fac tor s in au toi m -

mune dis ea ses . Evi den ce for ef fec ts of stre ss , dep res sio n, and repr ess ion /de ni al

on ons et an d pro gre ssi on of AIDS and ca nc er is le ss con sis te nt an d inc onc lus ive ,

poss ibl y owi ng to met hodo log ic al li mit at ion s inh ere nt in stu dyin g the se com ple x

ill ne sse s, or be ca use psyc hol ogi ca l infl ue nce s on immu nit y are not of the

magn it ude or ty pe ne ce ssa ry to al te r th e bod y ’s re spon se in the se ca se s. Wha t is

miss ing in thi s lit era tu re, howe ve r, is st rong ev ide nc e tha t th e as soc ia ti ons

bet wee n psy cho logi ca l fac tor s and di sea se th at do exi st are at tri buta bl e to

immu ne ch ang es.
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enceof chemicalscalledcytokinesthat areproducedby the immunesystem,
crossthe blood-brainbarrier, and alter the function of the CNS (review in
Rabinetal 1989).An importantstepin establishingthattheCNS and immune
system interact wasaccomplishedby psychologistsworkingwith animalmod-
elswho demonstratedthat immunesystemchangecouldbeinducedby classi-
cally conditioned stimuli (review in Ader &Cohen1993).

The interestsof psychoneuroimmunologistsworking with humansoverlap
with thoseof animalresearchers,but humanpsychoneuroimmunologists’ em-
phasesaredifferent.ı˝1b



ENUMERATIVE TESTS Theenumerativeassaymostoftenused



ability to attachto a specificantigen,mark it for destruction,andpreventit
from causinginfection.Ab is producedin responseto theherpesviral replica-
tion, and the amountof Ab producedfluctuatesin relation to the amountof
virus produced.Hence  higher  levelsof herpesvirus  Ab  areinterpreted  as
indirectevidence of compromised cellularimmunefunction.

A moredirecttestof cellularimmunity is thedelayed-typehypersensitivity
response.In this test,small amounts ofantigenareintroducedby injection into
the skin. A hypersensitivity responseis one in which swelling and redness
occurat thesiteof injection. Theinflammationis generatedby thereactionof
theantigenwith antigen-specificT lymphocytes.Inflammation is expectedin
responseto the antigens,andthe largerthe inflammation, the more“compe-
tent” thecellularimmunesystemis assumedto be.

Finally, in an in vivo testassessingthecompetenceof thehumoralarmof
the immune system, individuals are inoculated with an antigen, and the
amountof Ab producedin responseto that specific antigenis quantified.
Depending on thespecific type ofAb, it canbequantifiedfrom eitherblood or
mucosalsecretions(e.g. saliva,nasaldischarge).The more Ab producedin
responseto anantigen,themore“competent”thehumoralsystemis assumed
to be.

ImmunityandDisease

The immunesystem’s defenseagainstinvading microorganisms is composed
of a complex cascadeof events.Moreover, the exact natureof any given
immuneresponsevarieswith the invadedorganism’s historyof exposure,the
type of antigen,andthe routeof entry into the body.Practically,humanPNI
researchersare  limited  to assessinga small number of  rough markersof
immunefunction rather than anything that resemblesa true estimateof the
body’s ability to resistdisease.For theseandotherreasonsaddressedlater(see
thesectionentitled“Do Psychological FactorsInfluenceImmuneSystem–Me-
diatedDisease?”),PNI studieswith immune (but not disease)outcomes are
informativeabouttheinterrelationamongbehavior,theCNS,andtheimmune
system,but do not necessarilyindicatechangesin resistanceto disease.In the
sectionsthat follow, we first discussstudieson therelationsbetweenpsycho-
logical factorsand immunity, and thenstudiesof the r2cTDı˝(then)Tme sc˝(Disease?”),7o)T 0 TDı˝(witho1.841 0 tm exact)TTDı˝(-)Tjı˝-31.04sily.



HOW



also influenceimmunity. For example,personsexperiencingnegativeaffect
oftenengagein poorhealthpractices,suchassmoking,poordietarypractices,
and poorsleeping habits (Cohen & Williamson 1988), which may haveimmu-
nosuppressiveeffects (Kiecolt-Glaser& Glaser1988).

DO



eventsin immuneregulationaswell assuggestthebenefitof positiveeventsin
healthoutcomes.

Two studiesexploredthe impact of perceivedstress on thebody’s ability to
produceantibodies (developimmunity) in responseto the standardseriesof
threehepatitisB vaccinations.Glaseret al (1992)did not find a prospective
relation between  negativeaffect  and  seroconversion(initial  productionof
hepatitisB antibodies)in responseto the first injection. They did, however,
find that thosewho did not seroconvertwere more stressreactive(reported
morestressin responseto a subsequentexamperiod)thanthosewho serocon-
verted. In contrast,Jabaaijet al (1993) found that greaterperceivedstress
assessedafter the secondhepatitisB vaccinationwas associatedwith less
antibodyproduction(amongthosewho seroconverted)in responseto thethird
injection. It is unclear,however,whetherthesedifferencesin antibodylevel
aregreatenoughto influencethe degreeof protectionagainstinfection pro-
videdby thevaccination.

Stressfuleventsthat last for a longerterm,e.g.monthsor evenyears,have
similar potential to influencethe immunesystem. Oneexampleis the setof
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antibod˝ TDı˝(One)c86 givffectsim.783 0 Trel79 v(stress)TDt3assessiDı˝(antibod˝1.232 TDı˝Alzheim.)Tjı˝140TDı˝((1993’ı˝1.457 04.558 0 TDdiıeaı˝1.471 022 0 TDı˝(s(ADse)Tjı˝2.4.978 0 TDıreporTjı˝1.139 0 TDı˝(eveixccination926 -1.232 (onults.Tjı˝1.06.333 0 TDıKiecolt-Gjı˝.)Tjı˝1-25nti)Tjı˝2.783 0 T))Tjı˝3.jı˝3.58 0 Teew1987bsewc86 giveDıinati475074inelongerno0.717 0 T8.558 0 TDdisidMile0536Tjı˝2.783 0 TD˝(on)Tjı˝1.34855 0 TDı˝ TDı˝olro examantibodTDı˝(longerbe 0 ioDıinati47˝1.232 TDı˝thoughpro)Tjı˝4 0 TDı˝(rthe)Tjı˝10074ineMile0638 ˝(imese)Tjı˝cellualajı˝1.od0074ine

simila72 TDı˝(a)TIrwiTjı˝1.od4Dt3assessi)eew1991se NK.717 0 T8.558 0 TDacpivfty betweeo

Mil3ntiw1994bsei.eTjı˝1.108737 0 TDı˝thosTjı˝1.0443 TDı˝(a)TwhosTjı˝1.-280812 ˝(imese)Tjı˝ADTjı˝2.4 46 -1.232 (ol79 v(Tjı˝1.0T8333 0 TDıha)Tjı˝2.4 T 0 TDı˝(rı˝(er)Tjı˝3j12 0 TDı˝(e))Tjı˝3.j12 0 TDı˝(leaıTjı˝1.13˝ TDı˝(One)twhe)Tjı˝1Dı˝(exampl5 TDıination39 TDı˝(terprevhously),tress5T032 0 TDı˝(en)Tjı˝2.4 T 0 TDı˝(r TDı˝ols.Tjı˝1.0˝61Dı˝(of)TFTjmerro)Tjı˝232 0 TDı˝(en)Tjı˝2ile093 T˝(imese)Tjı˝cur)unpro)Tjı˝4 14 0 T˝(wc86 giveDıinati475720 TDı˝(rı˝dTjı˝2.4 46 -1.232 no0.717 0  5 0 TDı˝(tdisid)Tjı˝1.768.558 0 TDfro.014 0 T41.232 TDı˝eac(antibod4 0 TDı˝(ror)g)Tjı˝1.7522 0 TDı˝(en)Tjı˝210-1.232 TDı˝ha)Tjı˝2.4-1.232 TDı˝pon)Trro)Tjı˝.2 043 0 TNK-celljı˝1.-2801ı˝2˝(imese)Tjı˝(onponı˝1.471 0812  TDı˝(rthe)Tjı˝1032 0 TDı˝(sti)with)10732 0 TDı˝(ualtorı˝(are)T14 TDı˝(a)Tchemicalıinati47˝038 0 TDı˝r)fonoloeicalı˝1.44d0074ine longeronlı˝(are2˝.406 0 TDı˝on )Tjı˝1.D2.42 0 TDıacpuallı˝(are)T42 0 TDı˝(edd(on))Tjı˝-29.19.232 TDı˝thgTjı˝1.048.232 TDı˝-Dı˝(Mi31n.4062.71ese)Tjı˝noninati47˝2.471 0 TDnxamfacgh rojı˝1.9jı˝.471 0 TDaxam



exams.The interventiondid not influencestress-inducedchangesin cellular
immunefunction (Kiecolt-Glaseret al 1986).In a secondstudyof relaxation
training in medical students,neither the training nor immune measurement
coincided with a common stressful event (McGrady  et al  1992),but re-
searchersdid find increasedlymphocyte proliferationin responseto PHA and
Con A in the relaxationgroupfollowing the four-weekintervention. Finally,
elderlyadultsresidingin ageriatriccarefacility whoweretrainedin relaxation
techniquesshowedimprovedcellular immune response,including increased
NK activity and decreasedlevels of herpesantibody (Kiecolt-Glaseret al
1985).Work on relaxationtrainingasa stress-reducinginterventionis incon-
clusive.However,the literaturesuggeststhatrelaxationtrainingmaybesuffi-
cient to temporarily alter the relation betweenusual backgroundlevels of
stressand immune response,but not sufficient to influence stress-induced
perturbationsin immunity caused by externalstressors.
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The correlations between sympathetic and immune response  suggestthat
stress-elicitedSNS responsemay drive the immune changes.However,this
evidence ismerely correlationalanddoes notestablisha causal chain.

Two recentexperimentalstudieshaveattemptedto provideevidencethat
would allow a causalinferenceregardingthemediating role of theSNSin the
relationbetweenacutestressandimmunechange.Thesestudiesaresimilar to
earlierwork in thatpersonsexposedto stressorsarecomparedto thosenot so
thettudiesareunalsntproincludence
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PWM; loweredNK activity; highernumbersof circulatingwhite blood cells
(primarily neutrophilsand monocytes); and lowerednumbersof NK, B, T,
helperT, andsuppressor/cytotoxic T cells(Herbert& Cohen1993a).Longitu-
dinaldataalsosuggestthatwhenpeoplerecoverfromdepression,decreasedNK
activity isnolongerevident(Irwin etal1992).Therelationsbetweendepression
and immuneoutcomesarestrongestin both older andhospitalizedsamples.
However,it remainsunclearwhetherthis is becausethesegroupssuffer from
moreseveredepressionor whetherageor hospitalizationotherwisemoderate
the relationbetweendepressionand immunity.

Although thesefindings are reliable acrossstudiesincludedin the meta-
analysis,thereis variability in results.Onereasonfor thevariability is meth-
odological:Fewresearchgroupshaveachievedhigh-quality designs.To limit
variability, patientsmustbe assessedwhen they aredrug free, they must be
carefully age- and sex-matchedwith comparisonsubjects,and appropriate
controls mustbeused todeal with the day-to-dayvariability of immuneassays
(Schleiferet al 1993).Onestudy,now a classic,that achievedthesegoalsis
alsooneof thelargestandmostcarefully controlledstudies of clinicalpopula-
tionsto date.Schleiferet al (1989)foundthat,consistentwith themeta-analy-
sis, depression was associated with immunosuppression primaril y among
older patientsand hospitalized patients.

As discussed earlier, relations between depression and immunity may
sometimesbeattributableto behavioralfactors.Depressedpersonssleepless,
exerciseless,havepoorerdiets,smokemore,andusealcoholandotherdrugs
moreoften thando nondepressedpersons(Gregory& Smeltzer1983,Grun-
berg& Baum1985).Although manystudiesnow focuson physically healthy,
drug-freesubjects,relationsbetweenhealthbehaviorsanddepressionor im-
munity are generallynot assessed.The few studiesthat includedstatistical
controlsfor healthpracticessuchasweightandrecentweightloss(Schleiferet
al 1989), cigaretteuse, and alcohol consumption (Irwin et al 1987, 1990)
suggestthat thesehealthpracticesdo not accountfor alterationsin immune
functionamongdepressed persons.

MOOD What do we know aboutthe relationbetweennormalfluctuationsin
moodandimmuneresponse?Relativelylitt le. Moreover,moststudiesaddress
relationsbetweennegativemoodstatesandimmunity,with only scatteredwork
addressingtherole of positive moods.A recentmeta-analysisof this literature
suggeststhat depressedmood in nonclinical samplesis associatedwith de-
creasedproliferativeresponsesto mitogensanddecreasedNK activity (Herbert
& Cohen1993a).However,the effect sizesareconsiderablysmaller(in fact,
abouthalf thesize)thanthosefoundfor clinical depression.Only a handfulof
studiesinvestigaterelationsbetweenanxietyandimmunity.Thesestudiesfound
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thatanxiousmoodis associated withdecreased NK activity(Lockeet al1984)
anddecreasedproliferativeresponseto bothPHA andConA (Linn etal 1981).

Severalstudiesexaminethe associationsof positive and negativemood
stateswith immune outcomes.For example,a daily diary studyexaminedthe
relationsbetweenpositive andnegativemoodstatesandantibodyresponseto
an orallyingestednovel antigen overeightweeks(Stoneet al1987). Antibody
levels were higher on days when respondentsreportedhigh positive mood
statesandlower on dayswhentheyreportedhigh negativemoodstates.These
resultswerereplicatedin a subsequentstudy that monitoredmoodandanti-
bodylevels overa 12-week period (Stoneet al 1994).

In a handfulof experimentalstudies,specificaffectivestateswereinduced
in healthy subjectsand the subsequentacuteimmune changeswere docu-
mented.For example,Knapp et al (1992) had subjectsrecall positive and
negativeexperiencesto induce“positive” and “negative” mood states.Both
positiveandnegativemoodswereassociatedwith decreasedproliferativere-
sponsesto PHA andincreasednumbers ofneutrophils.Similar immuneeffects
of positive and negativemood were attributedto the fact that all subjects
reportedincreasedlevelsof excitement(arousal)during themoodinductions,
regardless of thevalence of themood.

Futtermanet al (1994)usedactorsin a within-subjectsdesignandinduced
mood using written scenariosthat depictedfour different emotionalstates:
high-arousalpositive, high-arousalnegative,low-arousalpositive, and low-
arousalnegative.Although NK activity wasnot associatedwith moodcondi-
tion, the proliferative  response  of  lymphocytesto  PHA was  differentially
sensitiveto moodvalence.That is, proliferationincreasedfollowing positive
moodsand decreased followingnegativemoods.

Thusdifferentmoodsmaybeassociatedwith differentimmuneresponses.
Clear interpretationof this work is impededby a lack of consensuson the
dimensions in which moodshouldbeclassified.However,existingwork sug-
geststhat the dimensions of valenceand arousalmay be importantonesin
relatingmoodsto immunefunction.

InterpersonalRelationships

Substantialevidenceimplicatesinterpersonalrelationshipsin themaintenance
of health (Cohen1988, Houseet al 1988). A seriesof prospectivestudies
showsthat belonging to a strongsocialnetwork is associatedwith longevity
(reviewedby Houseet al 1988) and that perceptionsof availablesupport
protectpersonsfrom the pathogenic effectsof stressfulevents(reviewedby
Cohen& Will s 1985).Whatis not clear,however,is theextentto which these
effectsaremediatedby support-inducedchangesin immunefunction.Recent
studiesof loneliness,separationanddivorce,perceptionsof support,and



closureof traumatic events havebegun to elucidate theimpactof interpersonal
relationshipson immunity and immune system–mediated illness.

In their studiesof first-year medicalstudents, Kiecolt-Glaserand Glaser
(Glaseret al 1985a,Kiecolt-Glaseret al 1984) found that personshigher in
self-reportedlonelinesshadlowerNK activity andhigherlevelsof herpesvirus
antibody than thosewho describedthemselves as less lonely. In a related
study, lonelier psychiatric inpatients hadpoorerNK cell function and lower
proliferativeresponsesto PHA thandid patientswho reportedlessloneliness
(Kiecolt-Glaser



soseverethat therelatively small effectsof socialsupport onimmune function
mightbeundetectable.

Many  of  the  beneficial  healtheffects of interpersonal  relationships  are
attributedto receiptor availability of emotional support—someoneto talk to
aboutproblems(Cohen& Wills 1985).A relatedliteraturehasexaminedthe
potential health benefits associated with persons’ disclosure of traumatic
events.Pennebakerand his colleagues(Pennebaker& Beall 1986) reported
that collegestudentsinstructedto write about both the emotionsand facts
associatedwith a traumaticeventhad fewer subsequentvisits to the health
centerthan those instructed to writeaboutemotionsor factsalone.In a follow-
up studyof therole the immune systemmight play in thebeneficial processof
traumadisclosure (Pennebakeret al 1988), 50 healthyundergraduateswere
assignedto write abouteitherpersonalandtraumaticeventsor trivial topics.
Theywrotefor 20 minutesa dayon four consecutivedays.Immunologic data
werecollectedbeforethestudybegan(baseline),at theendof theintervention,
andat six-weekandfour-monthfollow-ups.Blood drawnfrom subjectswho
wrote abouttraumaticeventswasmoreresponsiveto PHA (but not Con A).
Therewerenorelationsbetweendisclosureandalcoholintake,caffeineintake,
or exerciseover the courseof the study.In addition, subjectsrevealingtrau-
maticeventsmadefewervisits to thehealthcenterin thesix weeksfollowing
the interventionthan did membersof the control group. Unfortunately, the
datado not supportanimmunepathwaybecausethelymphocyteproliferation
datawerenot correlatedwith health-centervisits. This absenceof correlation
alsosuggeststhat increasesin healthcentervisits may be driven by psycho-
logical influenceson decisionprocessesratherthan by influenceson actual
illness(Cohen& Will iamson1991).

Researchon how social-supportinterventionsaffect immune systemfunc-
tion in stressedsamplesis in its infancy.Existing studiesprovideonly sugges-
tive evidence.Threevisits a weekfor a monthby collegestudentsto geriatric-
homeresidentsresultedin no detectableeffectson residents’ cellular immune
response(Kiecolt-Glaseret al 1985);nor did an intervention (of unspecified

theby



provided,thenatureof thepopulation,thesourceof thesupport,strategiesfor
structuringgroupinteraction,andthe durationof the intervention.

Personality

The study of the role of personalityin healthhasa long history (Friedman
1990).However,relationsbetweenpersonalitycharacteristicsand immunity
havereceivedlitt le attention. Personalitycharacteristicscorrelatedwith meas-
ures of immune statusinclude power motivation (e.g. Jemmott et al 1983,
1990),pessimistic style (Kamen-Siegelet al 1991),andrepression(Esterling
et al 1993).We limi t our discussion to repression/denial becauseit hasbeen
studiedin relationboth to immunefunctionandto immunesystem–mediated
disease [acquired immunodeficiencysyndrome(AIDS) andcancer].

Repression/denialrepresentsa copingstrategyagainstthreateninginforma-
tion and is characterizedby denial or minimization of distressand negative
emotions.Repressorsreactto stressfulstimuli with higherautonomic arousal
than personsreportinghighanxietyor distress(Weinbergeretal 1979).

Esterling et al (1993) found no associationof repressionwith herpesvirus
antibodieswhenrepressionwasoperationalizedin termsof a low score intrait
anxietyanda high scorein defensiveness.However,higherscoreson a per-
sonality inventoryassessingrepressionwereassociatedwith the suppression
of cellular immunefunctionasindicatedby higherlevelsof herpesvirusanti-
bodyin two independentsamples(Esterlingetal 1990,1994a).Theserelations
heldevenaftercontrolling for medicationuseanda rangeof healthpractices.
In contrast,Antoni et al (1990) found that gay maleswho wereaboutto be
testedfor HIV statuswho scoredhigher ona denialcopingscale had agreater
proliferative responseto PHA. This work suggeststhe possibility of a link
between repression/denialand cellularimmuneresponsebutalso suggests that
the scale usedto measure repression/denialis important.

DO PSYCHOLOGICAL FACTORS INFLUENCE IMMUNE
SYSTEM–MEDIATED DISEASE?

Invasionof the body by a disease-causingagentis not sufficient causefor
disease.Diseaseoccurswhen host defensesare compromisedor unableto
recognizetheforeignmaterial.This is why psychological variablesthat influ-
enceimmunity havethe potential to influencethe onsetand progressionof
immunesystem–mediateddiseases.What is lessclearis whetherpsychologi-
cally inducedchangesin immunity areof the magnitude or type that would
alter the ability of the body to fight disease(Cohen& Willi amson1991,
Laudenslager1987,O’Leary 1990).Below, we review a selectionof studies
thataddressestherole of psychological factorsin theonsetandprogressionof
infectiousdiseases,autoimmunediseases,andcancer.We limit ourselvespri-
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marily to prospectiveor intervention studiesandto studiesin which disease
outcomesare biologically verifiedor physiciandocumented.

InfectiousDisease

UPPERRESPIRATORY INFECTIONS (URI) Early prospectivework by Meyer &
Haggerty (1962)indicatedthatbothdisruptivedaily events andchronic family
stresswereassociatedwith greaterrisk for upperrespiratoryinfections. Similar
resultswere reportedby Grahamet al (1986). Measuresof life stresswere
collectedfrom membersof 94familiesbeforeandduringasix-month periodin
whichdiary



stressandnegativeaffect. In anotherstudy,Stoneet al (1992)replicatedthe
relationbetweenstressfullife eventsandsusceptibility to URI andidentified
thesamebiological pathwayas inthe workof Cohenet al (1993).Finally, in a



In sum,herpesstudiesgenerallysupporta relationbetweennegativeemo-
tional statesand diseaserecurrence.However, the evidenceis not entirely
consistent,and methodological limi tationswarrantcautiousinterpretation of
theseresults.Moreover,existing work doesnot establishthe extentto which
such effects are mediatedthroughimmune or behavioralpathways.

AIDS Not all personsexposedto theHIV virus becomeinfected.After expo-
sure,both thenumberof yearsto manifestationof clinical symptoms and



ported more





in helpingthe patientto increasehis/herfunctioning. In the educationgroup,
patientsreceivedemotionalsupport from family during sessionsand were
encouragedto discussillness-relatedproblemsbetweensessionswith their
family members.Regardlessof whether family supportwas available,RA
patients in the cognitive-behavioral  interventions  showedimprovement  in
joint exam,reducedswelling severity,and fewer swollen joints two months
after the intervention, comparedwith the othertwo groups.

At this point it is unclear why someinterventions withRA patientsresulted
in improved  health  and  others  did  not,although  possible reasons  include
differencesin patientadherenceto the interventions’ requirements;differing
amountsof practiceto maintaingains;or differencesin suchpatientcharac-
teristicsas severityof disease,amountof disability, and sex (Young 1992).
Moreover,noneof the existingwork directly addresseshow (i.e whetherby
meansof immunechanges,behavioralchanges,etc)psychological factorsalter
disease progression.

Cancer

Cancercomprisesa largeandheterogeneousgroupof diseasescharacterized
by  the uncontrolled  proliferationof  cells.  Because  the  immunesystem  is
thought to play importantroles in tumor surveillanceand in preventingthe
progressionandmetastaticspreadof tumors, psychologicalfactorsassociated
with immunity areconsideredpotentialcontributorsto canceronsetandpro-
gression(Andersonet al 1994).The immune function emphasizedas a link
betweenpsychological factorsandcanceris NK activity. The presumedim-
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longer li ves than patientswith stoic acceptance(fatalism) or  helplessre-
sponses(Greer 1991). Partial replicationsof this work have beenreported
(Dean& Surtees1989,DiClemente& Temoshok1985).Greer(1991)cautions



attemptsto replicateandextendthiswork will helpusevaluatetheirvalidity as
well asidentify behavioralandimmunemechanismsresponsiblefor reported
outcomes.

CONCLUSIONS

The literaturediscussedin this chapteris in manyways impressive.First, it
providespsychologically andbiologically plausible explanations for how psy-
chological factorsmight influence immunity and immune system–mediated
disease.Second,it providessubstantial evidencethatpsychological factorscan
influencebothcellularandhumoralindicators of immunestatusandfunction.
Third, at leastin the caseof the lessseriousinfectiousdiseases(colds,influ-
enza,herpes),it includesconsistentandconvincingevidenceof links between
stressanddiseaseonsetandprogression.Although still early in its develop-
ment, researchon autoimmune diseases(at least on RA) also suggeststhe
potentialrole of psychological factors.Evidencefor effectsof psychological
factorson AIDS andcanceris lessconsistentandinconclusive.This may be
becauseof  methodological limitations  inherentin studying thesecomplex
illnesses,or it maybebecausepsychological influenceson immunity arejust
not of the magnitudeor type necessaryto alter the body’s responsein these
cases.Furtherdevelopmentandevaluationof psychosocial interventionsmay
bethebestapproachfor providing evidencethatallowsclearcausalinference
andat the sametime hasclinical implications.What is missing in this litera-
ture,however,is strongevidencethat theassociationsbetweenpsychological
factorsanddiseasethatdo existareattributableto immunechanges.Many of
the relationsreportedin this chaptermay be attributable to psychologically
inducedchangesin healthbehaviors(e.g.healthpracticessuchassmokingand
alcohol consumption, or degreeof adherenceto medical regimens);better
measurementandcontrolof thesevariablesareessential.Moreover,theinclu-
sion in future studiesof immune measuresbasedon the role of the immune
systemin the specific diseaseunderstudy may help provide evidencefor a
direct linkamongpsychological factors,immunity, anddisease.
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