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Coping humor, beliefs about personal control, irrational beliefs, and the
occurrence of desirable events (positive stress) have been proposed as mod-
erators of the effects of negative stress on psychological and physical health.
The effects of these variables and of negative stressful life events on health
were examined in a retrospective study of 159 college students. The resultsindicatedthat:(a)negativestresswasdirectlyrelatedtobothpsychological
and physical health as a main effect, but positive stress was not; (b) when
statistical corrections designed to hold the overall Type I error rate at .05 were
made, there were no significant negative stress by moderator interactions; (c)
when less conservative statistical restrictions were used, four negative stress bymoderatorinteractionsapproachedsignificance;however,threeofthesewere
actually in the wrong direction, further suggesting (as in b) that thesemoderatoreffectswereactuallyTypeIerrors;(d)copinghumor,personal
control, and irrational beliefs each yielded at least one significant main effect
on health. The prevalence of TypeI errors within studies and between studies
as a function of publication and reporting biases is also discussed.

Over the last 2 decades interest in the effects of life experiences on a person's
health has blossomed. Much of this interest began with Holmes and Rahe'sworkontheeffectsofstressondisease(T.H.Holmes&Rahe,1967;Rahe,RequestsforreprintsshouldbesenttoCraigA.Anderson.DepartmentofPsychology.
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102 ANDERSONANDARNOULTMeyer,Smith,Kjaer,&T.H.Holmes,1964).Subsequently,researchers
have investigated the effects of life stress on health measures as varied asdepressionandthecommoncold(e.g.,T.S.Holmes&T.H.Holmes,1970;
Paykel et aI., 1969; Rahe, 1968) as well as psychological adjustments tospecificstressorssuchasbreastcancer(Taylor,Lichtman,&Wood,1984).Inthisarticle,weaddresstwomainissues-themeasurementandassess-
ment of positive stress effects, and the premature acceptance of moderator
models of the stress/health relation for several potentially moderating

/ .
variables.

POSITIVE STRESS

Consider first the issue of the existence and effects of positive stress.
Because positive events in one's life (e.g., promotions, marriage) necessitate
great changes as negative events, they may increase one's health problems(T.H.Holmes&Rahe,1967).Ontheotherhand,commonsensenotions
(as well as most reinforcement theories) suggest that positive events can

have only positive effects on one's health.
Initial research ignored this distinction between positive and negative

stress, and assumed that both would adversely affect health because bothtypesofstressrequiredlifechanges(T.H.Holmes&Rahe,1967).Thistheoreticalassumptionwasreflectedinthemajorscaledesignedtoassess
stress. Subsequent researchers recognized the need to examine the effects of
each type of stress separately. and grouped life events into those that are
primarily positive versus those that are primarily negative (e.g., Sarason.Johnson,&Siegel,1978;Vinokur&Selzer,1975).Theresultsofstudiesof
this type are somewhat mixed, but generally suggest that positive stress haslittledirecteffectonhealth(Lin,Dean,&Ensel,1986;Mueller,Edwards,&Yarvis,1977;Ross&Mirowsky,1979;Sarasonetal..1978;Vinokur&
Selzer, 1975).

There is, unfortunately, an additional methodological problem with this

work. Classifying each life event as either positive or negative may beunnecessarilysimplistic.Inagivenperson'slife,someimportanteventswillhaveprimarilypositiveeffects,otherswillhaveprimarilynegativeeffects,stillotherswillhaveapproximatelyequalpositiveandnegativeeffects.Any
given event of importance (e.g., marriage) is likely to have both positive and
negative

consequences,

and

the

degree will

vary

from

one

individual

to

another. Thus, the most sensitive tests of positive and negative stress effects
require that both the positive and the negative effects of each life event be
assessed for (and by) each person individually.Improvedassessmentofstresswasonegoalofourresearch.But,despite
the foregoing argument that the failure to find positive ,,~ effects may



STRESSANDHEALTH103resideinpastapproachestotheassessmentofstress,weexpectedlittleeffectofpositivestressfortworeasons.First,themethodologicalproblems
that may have contributed to the lack of consistent effects of positive stressalsoexistwithmeasuresofnegativestress.Yet,theresultsofnegativestress
(particularly main effects) are fairly consistent. Second, there is a psycho-
logical difference between positive and negative stress that parallels success
and failure differences in other domains. Basically, people tend to be

optimistic; we

expect

and

plan

for

positive

events.

Negative

events

are

generally unexpected and are typically more disruptive.Ofcourse,astrongcasecanbemadeforexpectingpositiveeventstobe
associated with improved health, rather than with health problems, either

directly (as a main effect) or as a moderator of negative life events (e.g.,
Lazarus, Kanner,

&

Folkman,

1980).

Thus,

our

goal

in

refining

themeasurementofstressistwofold.First,bymoreaccuratelyassessingstress
we expect

to

improve

the

predictability

of

health

from stress

measures.Second,weprovideamoresensitivetestoftheeffectsofpositivestresson
health both as a main effect and as a moderator.MODERATORVARIABLESAsecondmajorissueconcernsseveralpsychologicalvariablesthatmay

moderate

the stress/health relation. A number

of variables have

been

proposed that may attenuate or exacerbate the deleterious effects of stress.
For example, it has been proposed that having a particular sense of humoreffectivelyinsulatesapersonfromthenegativeeffectsofstress(Martin&
Lefcourt, 1983). That is, this sense of humor helps the person to cope with
stressful events, so that they do not adversely affect health. Those who lack
this

particular

sense of

coping

humor

will

be

particularly

sensitive

to the

deleterious effects of negative stress (according to the theory).
In essence, these moderating theories predict that it is the interaction of

stress and some second (moderating) variable that adversely affects health.Therangeofproposedmoderatorsisbothwideandfascinating.Apartial
listing includes hardiness (Kobasa, 1979), attributional style (Metalsky,Abrahamson,Seligman,Semmel,&Peterson,1982),socialsupport(Cohen&Hoberman,1983;Cohen&Wills,1985;Lefcourt,Martin,&Saleh,1984),copinghumor(Martin&Lefcourt,1983),personalcontrolbeliefs(Folkman,1984;Johnson&Sarason,1978;LefcourtetaI.,1984),andirrationalbeliefs(Ellis,1977).Asmentionedearlier,positivestresshasalsobeenproposedasamoderator(Cohen&Hoberman,1983;LazarusetaI.,
1980).

Theoretical and empirical support for the moderator view of each ofthesevariablesrangesfromweaktomoderatelystrong.Weselectedthe
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latter four for study primarily because their empirical support is ratherweak(andbecausewecouldnotstudyalltheabovevariablesatonce).Morespecifically,wewereconcernedthatthesevariableshadbeenacceptedas
having the predicted interactive effects on the stress/health relation without
adequate empirical support.

Coping Humor

Of the

four

potential moderators

under

study (humor,

personal control

beliefs, irrational beliefs, and positive stress), humor appears to have the
most support. In all three of their studies, Martin and Lefcourt (1983)
found significant negative stress by humor interactions in the prediction of
mood disturbances. That is, the presence of high levels (relative to low
levels) of humor effectively insulated subjects from the deleterious effectsofnegativestress.Allthreestudieswerewellconductedandanalyzed.

Humor

was assessed

in

a different

way

in

each,

providing

convergentvalidity.Inonlyonestudy,though,wastheCopingHumorScaleusedasa
measure of the proposed moderator. Furthermore, to date there have beennopublishedreportsreplicatingthesefindings.Thus,wefeltitwouldbe
useful to attempt to replicate the coping human results.

Personal Control

The support for personal control beliefs as a moderator of the negative
stress/health relation is weaker. There is good reason to expect perceptions
of control to moderate the stress/health relation. That is, people high in
perceptions of control should show weaker relations between negative stress
and health than people low in perceptions of control. Research in a variety

of

areas,

such as

attributional

5tyle

(e.g.,

Anderson

&

Arnoult, 1985a,

1985b) and performance under aversive conditions (e.g., Averill, 1973),suggestssucharelation.However,thetwomajorresearcharticlespurport-
edly demonstrating moderator effects of personal control both suffer from

the same statistical weakness. Johnson and Sarason (1978) showed that for
people with an external locus of control (Le., low personal control) the

negative

stress/health relation was

significantly

different from zero

(for

both depression and state anxiety); for people with an internal locus ofcontroltherelationwasnotdifferentfromzero.Althoughthissuggestsa
moderating effect, it does not test it. The proper statistical test is whether
the slope relating stress to health differs as a function of locus of control
(Le., the interaction of locus of control and negative stress). Unfortunately,
the authors did not report this test. Inspection of their reported data anlyses
(the partial correlations) suggests that this interaction test would not have
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certain.Lefcourtetal.(1984)reportedthreestudiesinwhichthestress/healthrelationwassupposedlymoderatedbycontrol.Again,theinteractionswere
not tested. Inspection of the reported analyses suggests that these interac-
tion tests also would be nonsignificant.AnarticlebyCaldwell,Pearson,and.Chin(1987)reportedtheappro-
priate control by stress interaction results for both physical and psycholog-
ical health. Because of other variables included in the study, 10 such
interactions were tested; none were significant.

In

sum,

there

is

good

theoretical reason

to expect control beliefs

to

moderate the negative stress/health relation, but little empirical support forthisexpectation.Thus,weincludeameasureofpersonalcontrolbeliefsin
our study.

Irrational Beliefs

There is considerable discussion in the clinical literature about the debili-
tating effects of irrational beliefs, especially in conjunction with negativelifeevents(e.g.,Ellis,1977;Woolfolk&Richardson,1978).Onemightexpectthatpeoplewithmanyirrationalbeliefs,suchas"Everyonemustloveme,orI'mafailureasahumanbeing",wouldbemoresusceptibletothe
negative effects of negative stressors, such as failed social relationships.However,wewereunabletolocateanystudiestestingirrationalbeliefsas
a moderator of the stress/health relation.

Positive Stress

Finally, the positive stress as moderator view is a fairly recent one (Lazarus,Kanner,&Folkman,1980).Theideaisthatpeopleexperiencinglotsof
positive stress should be relatively unaffected by negative stress events. Only
one study has been reported that is directly relevant. In a well-conducted
correlational study, Cohen and Hoberman (1983) found a significant
negative stress by positive stress interaction in predicting depression. Their
results failed to find a significant interaction in predicting physical symp-
toms (though it approached significance).

One other study is sometimes cited as support for the positive stress as
moderator position. Reich and Zautra (1981) instructed a random subset of
their subjects to engage in certain pleasurable activities over a 2-week
period. Among other findings, these authors reported that engaging in
pleasurable activities interacted with negative life events, such that negativestresswaslessdistressfulforthosewhohadbeeninstructedtoperformthe
pleasant activities. Although this study is important in many respects, it is
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not a solid test of the positive stress as moderator model. One obvious
interpretational problem concerns the pleasurable activities manipulation.

To be

sure,

it does

manipulate positive life

events.

However,

it

also

manipulates perceptions of control or personal efficacy. Thus, it is not clear
to what the moderating effect of the activity instructions should be
attributed. OVERVIEWWeselectedforstudyfourpotentialmoderatingvariablesbasedonthe
weakness of empirical support for them as well as their obvious potentialimportance.Wehopedtoprovidetheneededadditionalsupportforthe
moderator view of coping humor, control, irrational beliefs, and positivestress.Ofcourse,attheoutsetofsuchaprojectonemustrealize(aswedid)
that the relevant theories may be wrong. Given the bias of most authorsagainstreportingnullresults("Ifwerunitright,nexttimeitwillwork")and
the corresponding bias of editors and reviewers against their publication
("Maybe this author doesn't know how to conduct studies properly" or
"What do null results tell us?"), the few supportive studies could be simpleTypeIerrors(Greenwald,1975).Thatis,onoccasionempiricalresultswill
suggest rejecting the null hypothesis when in fact the null hypothesis is true,andsucherrorsaremuchmorelikelytoresultinpublicationthanareType
II errors (Le., acceptance of null results when in fact the null hypothesis isfalse;wehastentoacknowledgethatthesesamebiasesintrudeonourown
decisions from time to time). Research on the perseverance of theories (e.g.,Anderson,1983;Anderson,New,&Speer,1985;Anderson&Sechler,
1986) as well as philosophy of science considerations (e.g., Greenwald,Pratkanis,Leippe,&Baumgardner,1986)suggestthatsuchTypeIerrors
are extremely difficult to correct. Greenwald's (1975) discussion and

simulation model of prejudice against the null hypothesis pointed out the
magnitude of TypeI error problems and clarified the various factors thatexacerbatetheseproblemsinpsychology.Thus,inadisplayofourown

biases

against

the

null hypothesis we

hoped to

provide support

for

the

interactive models of humor, control, irrational beliefs, and positive stressinthestress/healthrelation,butwewereopentothepossibilitythatthese
models are wrong. Further, because theory development depends onwillingnesstofairlytesthypothesesandtoacceptandreportnullresults,we
decided to attempt to publish our results regardless of the outcome, as long
as certain methodological requirements (e.g., scale reliability) were met (cf.
Greenwald, 1975).

Although one cannot protect against the reporting and publication biasesthatgenerallyexistandthattendtoproduceTypeIerrorsacrossstudies,
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one can reduce the likelihood of such errors within a particular data set by
adjusting significance levels to maintain the overall p level (probability ofrejectingthenullhypothesiswhenitistrue)atsomereasonablelevel(e.g.,.05).Forexample,ifthereare20independenttestsofsomeeffect,andthenullhypothesisistrue,itisquitelikelythatoneormoreofthetestswillbesignificantatthe.05levelsimplybychance.Oneproceduretoadjustfor
this is to divide the criterion p level (.05) by the number of tests of thehypothesisperformed(e.g.,20)toestablishamorerealisticsignificance
criterion (e.g., .0025). This procedure, known as the Bonferroni solution, is
used throughout our analyses.

.Thevariablesinthisstudywerestress(positiveandnegative),negative
mood, physical symptoms (e.g., colds, headaches), coping humor, andirrationalbeliefs.Allvariableswereassessedbyself-reports.Oneissuethat
frequently arises in this kind of research concerns the accuracy of such
self-reports. In particular, it could be that observed relations between
negative stress and depressed mood (for instance) obtain artifactuallybecausetheysharethesameaffectivetone,notbecausestressaffectsmood.Wefeelthatthisisnotaparticularlyseriousprobleminourstudyforfourprimaryreasons.First,ourmaingoalwastotestmoderatormodelsofstressandhealthusingthesametypeofmeasures(althoughimprovedversions,in
several cases) as have been frequently reported in the literature. Thus, if one
accepts the dominant methodology in stress research, then one cannot fault
our replication/extension study.

Second, physical health symptoms as requested in this study should not
be very susceptible to affect/memory response biases; one doesn't forget a
cold experienced several weeks ago just because of a present positive mood
state. Thus the stress/physical health relations should not be very suscep-
tible to any such bias.

Third, one might expect the stress/psychological health relations to bemoresusceptibletosuchabias.Thatis,ifsuchaffect/memoryresponse
biases

were

at

work,

we

should

expect

the

stress/psychological

health

relations to be stronger than the stress/physical health symptoms relations.
Our data show just the opposite, despite the above response bias prediction
and despite the higher reliabilities of the psychological health measures (to
be reported later).

Fourth, and most convincing to us in the design phase of this work, is
empirical evidence demonstrating that such biases do not occur in this type
of research. Specifically, Lakey and Heller (1985) showed that this fre-
quently proposed response bias criticism of self-report stress/health re-
search does not stand up empirically.Insum,ourattempttoconceptuallyreplicateanumberofmoderatorrelationsinthestress/healthdomainisconsistentwithcurrentknowledge
and methodologies in the field.
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METHOD

College students completed measures of life events, health, mood states,
and three personality variables: perceived control, sense of humor, and
irrational beliefs.

Subjects

Undergraduates at Rice University participated in this study as an in-class
demonstration of stress-health relations. There were 89 male and 70 female
students in the sample.

ProcedureAtthebeginningofanintroductorypsychologyclass,subjectscompleted
the following measures.Stress.WeadaptedtheLifeExperi'encesSurvey(Sarasonetal.,1978).
This instrument consists of 60 life events that lead to change in the lives of
those who experience them. Our adaptation chiefly concerns the instruc-
tions given subjects for responding to the items. The original instrument
instructs subjects to check items that they experienced during the last 6
months and those experienced between 7 months and I year ago. Subjects
also are asked to rate the degree to which each event experienced had either
positive or

negative

impact

on their

lives. In this

study,

we instructed

subjects to rate each event experienced during the past year for positive andnegativeimpact.Thefollowingexamplewasgiventoillustratethepossi-bilitythataneventmighthavebothpositiveandnegativeimpact.
When people retire from work, they usually enjoy the freedom they have to
spend their time as they like. That's positive. In many cases, though, they miss
their work or their friends at work. That's negative. So retirement can have
both positive and negative impact.Eachitemwasratedtwice,onceforpositiveimpactandoncefornegative

impact. Ratings were on 4-point scales anchored at no impact (0) and
extreme impact (3). Subjects also were instructed to check a "didn't occur"columnforeventsnotexperienced.Thiscolumnwasincludedsothat,inthecaseofanitemnotratedontheimpactscales,wecoulddeterminewhether
the subject had simply overlooked the item.

Four of the original items were omitted, due to the possibility of
confounding with the concurrent measures of health and mood (Schroeder&Costa,1984).ThesewereItem35,"Majorpersonalillnessorinjury,"and
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open-ended Items 48-50, "Other recent experiences which have had an
impact on your life."

Affect.

We administered the

Multiple

Affect

Adjective

Check

List(MAACL;Zuckerman,1960;Zuckerman,Lubin,Vogel,&Valerius,1964).
This measure consists of lists of adjectives grouped into three subsca1esassessingdepression,hostility,andanxiety,respectively.Subjectswere
instructed to indicate whether or not each adjective described how they had
been feeling over the last month, in general. These three affective measures
correlated highly with each other (average r = .71) and produced similarresultsinpreliminaryanalyses.Therefore,asummedz-scorecompositeMAACLscorewascreatedforuseinallsubsequentanalyses.

Subjects also completed the short form of the Beck Depression Inventory(BOI;Beck&Beck,1972),whichconsistsof13itemsmeasuringcurrent
degree of depression.

Physical health. Subjects indicated how many colds they had had so
far that semester (approximately 10 weeks). Subjects also were asked how

often

during

the

past

week

they

had experienced each of

the

following:

indigestion, headache, and insomnia. Incidences of colds, indigestion, and
headaches were significantly but moderately related (average r = .27); asummedz-scorecompositesicknessmeasurewascreatedforsubsequentanalyses.Insomniawasnotrelatedtosickness(r=.06),andsowaskeptas
a separate dependent measure. Finally, subjects rated their overall health,
ranging from very poor (I) to excellent (7), during the last 6 months as a
measure of wellness.Humor.TheCopingHumorScale(Martin&Lefcourt,1983),which
measures a person's use

of humor

to

cope with stressful

events,

was

administered.

Perceived control. Subjects indicated on 7-point scales, ranging from
no control (1) to total control (7), the degree of control they had had during
the last year over the following six aspects of their lives: living environment,
relations with others, financial state, academic program, health, and mood.Notethatthelasttwoitemsmightproduceanartificialconfoundingwiththedependentmeasures.However,whenanalyseswereconductedwith
these items removed from the measure of control, virtually no change in
results or conclusions appeared. Therefore, all items were retained in the
analyses reported in this article.

Irrational

beliefs.

A

measure

of irrational

(or

dysfunctional) beliefs

was created, based on the work of Ellis (1977) and of Woolfolk and
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Richardson (1978). Subjects ra~ed their agreement with six such beliefs on

7-point scales ranging from totally disagree (1) to totally agree (7). Theitemswere:(a)inordertobetrulyhappy,ImustprovethatIamthoroughly
adequate and achieving in most things I attempt; (b) everyone is basically
equal and as good as anyone else, but in the real world you have a "market
value" that determines most of your happiness; (c) in order to feel like a
worthwhile person, I must tell myself things such as "I will be recognized asasuccessinmychosencareer"or"Idomeasureup";(d)onlyhighlytalented
or superior individuals can get the deepest kind of satisfaction out of their
work; (e) I become upset when I fail to live up to the expectations that
others have of me; (f) people must achieve their full potential for happy and
worthwhile living, else they have little value as humans.Oneweekaftercompletionofthesemeasures,theresultsofthestudyweresharedwiththesubjects,accompaniedbyadiscussionofthetheoret-
ical relations among the variables, and of current knowledge about

stress-management strategies.

RESULTS

Preliminary analyses revealed no consistent or reliable effects of subjectsex;itwasthereforedroppedfromsubsequentanalyses.
Moderator effects

A series of

regression

analyses

was performed

to

see if there

was

anyevidencethattheeffectsofnegativestressonhealthweremoderatedby
coping behavior, personal control beliefs, irrational beliefs, or positive

stress. Such moderator effects would be seen as interactions between
negative stress and the moderating variables. For each of the five healthmeasuresandforeachofthefourproposedmoderatorsweassessedthe
main effects of negative stress and the moderator, and their interaction.Becausethereare20resultinginteractiontests(i.e.,testsofmoderator
models), the Bonferroni solution to insuring that the overall TypeI errorratewas.05requiredadjustingthesignificancelevelto.0025.Theresults,
presented in Table 1, were that none of the interactions met this criterion.Therewasnoevidencethatanyofthefourproposedmoderatorsaffected
the negative stress/health relation.Onecouldarguethatourcriterion(.0025)wastoostiff,giventhatthereissomeapriorireasontoexpectnegativestressbymoderatorinteractionstooccur.But,evenifthetruthisthatmoderatoreffectsdonotoccurwith

these

variables, we

should not

be

surprised

to

find

several significantinteractionsat.05.Further,ifthenullhypothesisistrue,wewouldexpect
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MAACL .181 .001 .01 .219 .001 .001 .147 .001 .03 .120 .001

BDI

.188 .001 .01 .31S .001 .001 .162 .001 .IS4 .001
Sickness .187 .001 .223 .001 .01 .201 .001 .03 .192 .001 .04
Wdlness .14S .001 .02 .283 .01 .001 .109 .001 .IOS .001
Insomnia .086 .03 .01 .070 .OS .049 .04

TABLE

1PredictabilityofHealth:Overall~,MainEffects,andInteractionsofNegativeStressandFourPotentialModeratorsNote.Onlyeffectssipificantat.OS(unadjusted)arelisted.
aMain effects of neaative stress, p < the value listed. bMain effects of proposed moderators, p < the value listed. <Interaction (moderatina)

effects. p < the value listed.

......

......

......
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those interactions that do appear marginally significant to sometimes
support the underlying theory and to sometimes contradict the theory.

As

shown in

Table

I,

4

of

the

20

interactions

were

significant

by

the

standard unadjusted criterion level, p < .05. Interestingly, three of these
were actually in the wrong direction. First, the negative stress by irrational
beliefs interaction for sickness showed that those who had the mostirrationalbeliefswereessentiallyunaffectedbynegativestress,whereas
those without irrational beliefs reported more sickness when they experi-
enced lots of negative stress than when they experienced little or no such
stress.Second,thenegativestressbyhumorinteractionforwellnesswasalsoin
the wrong direction. Those who scored highly on coping humor reported
lower levels of wellness when they had experienced much stress than when
they had experienced little stress; those who were low on coping humor
revealed no stress/wellness relation.

Third, the negative stress by positive stress interaction for sickness
contradicted the

findings

of the one

directly relevant

study (Cohen

&

Hoberman, 1983). Specifically, those with high positive stress showed astrongernegativestress/sicknessrelationthandidthosewithlowpositive
stress.Onlythenegativestressbyhumorinteractionforinsomniawasinthe
right direction. Overall, then, the results of the Bonferroni adjusted tests
and examination of the four marginally significant interactions yielded little
evidence of moderator effects in these data. I

Main Effects

Null results are always hard to interpret, because they could result from
many sources irrelevant to the hypothesis being tested. For instance, poororunreliablemeasurescouldbetheculprit.Onewayofaddressingthisissueistoassessthereliabilitiesofthevariousmeasures,whenpossible.Asecond
way is to see if the measures relate to other variables in predictable ways.

Table 1 includes the results of main effect analyses of the negative stress
and moderator models, and the squared multiple correlations (0/0variance
explained) of these models of health. Several fascinating results appeared.
First, note the frequency with which negative stress contributed significantuniqueincrementstothepredictionofhealth.Theseincrementswerequite'Wealsoassessedmoderatoreffectswithmodelsthatincludedpositivestress.Specifically,wecomputedanoverallstressscorebysummingpositiveandnegativestress.Onceagain,noneofthemoderatoreffectswassignificantbytheBonferronicriterion;threemarginallysignificanteffectsemerged;twoofthesewereinthewrongdirection.Thisfurthersupportsthe
view that positive stress is unrelated to health and that there are no real moderator effects in
these data.
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reliable (beyond the Bonferroni adjusted p level of .0025) in almost everycase.Thesemaineffectswerethatbetterhealthwasassociatedwithlessnegativestress.Second,notethatmostofthehealthmeasureswerewellpredictedbythevariousmodels.Onlyinsomniawasnotwellaccountedfor
by the models. Third, the main effects of coping humor, irrational beliefs,
and positive stress were quite weak. Indeed, none of them were significant
according to the Bonferroni adjusted criterion. Finally, note that beliefs in
personal control yielded consistently strong main effects, except for insom-nia.Peoplewithbeliefsingreaterpersonalcontrolhadlessnegativeaffect(MAACL),werelessdepressed(BDI),reportedlesssickness,andmore
overall wellness. Indeed, the combination of knowing a person's negative
stress and controlled to models that predicted over 20070 of the variance in
all the health measures except insomnia.

To

get

a

better

idea of the

reliability

of these measures

and their

interrelationships,

we constructed

a correlation matrix that included

the

alpha indices of reliability on the diagonal. Table 2 presents these results.
First note that the measures have acceptable reliabilities (except insomniaandwellness,forwhichalphacannotbecalculatedbecauseeachcontains
only one item). Thus the failure to find reliable moderating effects cannot
simply be attributed to unreliable measures. The various measures also
tended

to

correlate

with

each other in

meaningful

ways,

lending

some

credibility to their validity. For instance, irrational beliefs correlated with
negative affect, r

=

.24,

p

<

.01;

depression,

r

=

.19,

P <

.02;

and

negative stress, r = .23, p < .01.
Insomnia emerged as the most suspect measure for several reasons. It didnotcorrelatewithotherhealthmeasuresthatwereexpectedtoberelated

(i.e., sickness, which is composed of colds, headaches, and digestive
problems,

and

overall

wellness).

It

was based on

a

single

item, which

precluded reliability

assessment.

As

shown in

Table

I,

it was the least

predictable health measure. The only variable that correlated strongly withinsomniawasdepression.Thefactthatinsomniawasperhapstheleastvalid
(or reliable) measure further reinforces the conclusion that there were no
significant

moderator

effects;

the

only

interaction that was in the

rightdirectionandthatwasatleastmarginallysignificantwaswithinsomniaas
the criterion variable.

CONCLUSION

Our

results

do

not,

indeed

they

cannot, conclusively

demonstrate

that

moderator effects do not occur in the stress/health relation. Other vari-
ables, such as social support or hardiness, may prove to be powerfulmoderators.Moderatoreffectswiththecurrentvariablesmayoccurwith
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TABLE 2
Intercorrelations and Aeliabilities of Stress. Health, and Potential Moderator Variables
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Stnss MAACL

Neaative stress
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BDI

Sickness

Insomnia

Wellness

Humor

Personal control

Irrational beliefs

Positive stress

.75 .34..
.88

Positive
Stress

.4S"

.24.

.69

Nott!. Only correlations that were sianificant at .01 are reported. Diagonal elements are reliabilities (alpha) based on our study. Insomnia and

wellness are based on sinPe item ratings; therefore. alpha cannot be computed.
.p < .01. ..p < .001.
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different populations (e.g., older, more illness-prone individuals), or withdifferenthealthmeasures.Inaddition,morecomplexmoderatormodels
may prove useful. For example, Folkman (1984) has argued cogently for a
more complex model of personal control, coping, and stress that takes into
account variables such as accuracy of control appraisals and costs associ-
ated with control attempts.

But, our data suggest several specific conclusions. First, there appears to
be little evidence that positive stress affects health even when the method-
ological improvements discussed earlier are implemented. Although based
on null results, the fact that the negative stress effects were assessed in the
same way and still produced powerful effects justifies this conclusion.
Second, sex effects also appeared weak or nonexistent. Third, the powerful
main effects of personal beliefs in control on health (both psychological and
physical) were quite impressive and lend further support to the idea thatcontrolissuesarecriticalinawidevarietyofdomains(seeAnderson&Arnoult,1985a,1985b;Arkin&Baumgardner,1985;Fiske&Taylor,1984;Pittman&O'Agostino,1985).Finally,wewishtoreemphasizetheneedformorereplicationstudiesand
greater

attention

to the

possibility

of

Type

I

errors

in

this domain. Of

course, it is also possible that our findings are random departures from the

truth. Only further replications and extensions can reveal the truth.
However, our call for more research can result in more accurate under-
standings only if the reporting and publication biases against null results
can be reduced. This is true for all areas of psychology, of course, not just
the stress/health area. Greenwald (1975) has offered several importantsuggestionsconcerning"Howtoacceptthenullhypothesisgracefully."Weurgeotherstoreconsiderhissuggestions(aswehavedone)andtobeginto
attack the bias against the null hypothesis.
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