
1+1 National Library
of Canada

Acquisitions and
Bibliographie services Branch

395 WcIl;nglC,n Slreet
Ollawa. Ont.no
K1A0N4

NOTICE

Bibliothèque nationale
du Canada

Direction des acquisitions el
des services bibliographiques

395. Ne welling10n
Ottawa (0nIa00)
K,A0N4

AVIS

The quality of this microform is
heavny dependent upon the
quality of the original thesis
submitted for microfilming.
Every effort has been made to
ensure the highest quality of
reproduction possible.

If pages are missing, contact the
university which granted the
degree.

Some pages may have indistinct
print especially if the original
pages were typed with a poor
typewriter ribbon or if the
university sent us an inferior
photocopy.

Reproduction in full or in part of
this microform is govemed by
the Canadian Copyr:ight Act,
R.S.C. 1970, c. C~, and
subsequent amendments.

Canada

La qualité de cette microforme
dépend grandement de la qualité
de la thèse soumise au
microfilmage. Nous avons tout
fait pour assurer une qualité
supérieure de reproduction.

S'il manque des pages, veuillez
communiquer avec l'université
qui a conféré le grade.

La qualité d'impression de
certaines pages peut laisser à .
désirer, surtout si les pages
originales ont été
dactylographiées à l'aide d'un
ruban usé ou si l'université nous
a fait pan.·enir une photocopie de
qualité inférieure.

La reproduction, même partielle,
de cette m!croforme est soumise
à la Loi canadienne sur le droit
d'auteur, SRC 1970, c. C-30, et
ses amendements subséquents.



•

•

Does Unhappines.~ Make Vou Sick?

The Role of Affect and Neuroticism in the Experience of Common

Physical Symptoms

Kirk Warren Brown

Deparrment of Psychology

McGiII University. Montreal

April 1995

A Thesis submitted to the Faculty ofGraduate Studies and Research

in partial fulfillment of the requirements of [he degree of

Master ofScience

(c) Kirk Warten Brown 1995



Special Note

This thesis is printed on paper made from hemp.
No trees were Olt for the production of this manuscripl

•

•



.+. National Ubrart
ofGanada

Acquisitions and
Bibliographie Services Branch

395 WelhnglOO~
Ottawa. Oritano
K1AOM

Bibliothèque nationale
duGanada

Direction des acquisitions el
des services bibliographiques

395. rue WeilinglOO
Ottawa (Ontano)
K1A0N4

THE AUTHOR HAS GRANTED AN
IRREVOCABLE NON-EXCLUSIVE
LICENCE ALLOWING THE NATIONAL
LffiRARY OF CANADA TO
REPRODUCE, LOAN, DISTRIBUTE OR
SELL COPIES OF HISIHER THESIS BY
ANY MEANS AND IN ANY FORM OR
FORMAT, MAKING THIS THESIS
AVAILABLE TO INTERESTEO
PERSONS.

THE AUTHOR RETAINS OWNERSHIP
OF THE COPYRIGHr IN HIS/BER
THESIS. NEITHER THE THESIS NOR
SUBSTANTIAL EXTRACTS FROM IT
MAY BE PRINTED OR OTHERWISE
REPRODUCED WlTHOUT HISIHER
PERMISSION.

ISBN 0-612-05536-1

Canad~

L'AUTEUR A ACCORDE lj'NE UCENCE
IRREVOCABLE ET NON EXCLUSIVE
PERMETTANT A LABŒUOTHEQUE
NATIONALE DU CANADA DE
REPRODUIRE, PRETER, DISTRIBUER
OU VENDRE DES COPIES DE SA
THESE DE QUELQUE MANIERE ET
SOUS QUELQUE FORME QUE CE SOIT
POUR MEl IRE DES EXEMPLAIRES DE
CETTE THESE A LA DISPOSmON DES
PERSONNE INTERESSEES.

L'AUTEUR CONSERVE LAPROPlUETE
DU DROIT D'AUTEUR. QUI PROTEGE
SA THESE. NI LA THESE NI DES
EXTR.AITS SUBSTANTIELS DE CEl 1E­
CI NE DOIVENT ETRE IMPRIMES OU
AUTREMENT REPRODUITS SANS SON
AUTORISATION.



•

•

Affect. Neuro[ici.<m. and Symp[om.< 3

AUTIlOR'S NOTES

This research was suppon:ed by a McGiIl Major Fdlowship [0 [he amhor and by grants from

me Social Sciences and Humanicies Research Council ofCanada and Fond< pour la Formation de

Chercheurs et l'Aide a la Recherche du Quebec to O.S. Moskowitz, research advisor. Commems by

O.S. Moskowitz, Irv Binik. John Lydon. Mon:on Menddson. Barbara Sherwin. Ximena Bernardin.

and Nancy Frasure-Smim resulted in signifiant improvemems tO the presentation of this research.

Gratitude and affection is extended to Eun Jung Suh for hdp in conducting the study; thanks also tO

Rhonda Amsel and Yoshio Takane for assistance in data analyses.

." ,'.



Affect. Neuroticism. and Symptoms 4

TABLE OF CONTENTS

Abstract 5

1mroduction 6

Method 11

Rc:sults 15

Discussion 21

Foomotes 30

References 32

Tables and Figures 37

•

•



•

•

Affect. Neuroticism. ;lnd Symptoms 5

ABSTRACT

The rdative strength ofboth neuroticism and affect in predicting common physical

symptoms was tesred. An event-sampling design was used ro overcome m...thodologicallimitatj .•ns

of pasr research in the area. Contrary to much previous research. neuroticism wa.< not rdat...d to

reportS of physical symptoms. a1though ir was relared ro unpleasant affect. Unp!easant affect bore a

strong concurrent ~lation ro the frequency of reported symptoms. Temporal relations heMeen

experiences of unpleasant affect and subsequent symptoms were found for some individuals. but

wide individual variabiliry was seen in both the strengrh and dir...ction of this linkage. The findinb'S

suggest that when individuals are asked tl' report their subjective experiences of physical iIInes.'

without the necessiry to reuospea over significant periods of time. unplea.<ant affect is more strongly

related to expefÏences ofsymptoms than is neuroticism.

La force relative de la névrose et l'effet de cdle-ci ont été analysés dans la ptédiction des

symptomes physiques. Un échantillonnage d'événements a été utilisé pour vaincre les limitations

méthodologiques des recherches antérieures dans ce domaine. Contrairement à plusieurs recherches

ultérieures. la névrose n'était pas lié à des rapportS de symptomes physiques. malgré son lien à un

effet désagréable. L'effi:t désagréable rapporte une importante rdation simultanée à cdle de la

fréquence des symptomes rapportés. Des liens tempords encre des expériences d'effets désagréables

et de symptomes subséquents ont été constatés chez certains individus. mais une grande variabilité

individudle a été observ& autant dans la force que dans la direction de ce lien. Les résultats

suggèrent que lorsque l'on demande à des individus de rapporter leurs expériences subjectives face à

leurs maladies physiques sans jeter un coup d'oeil rettOspeaiisur une periode de temps significative.

l'effet désagréable est plus fortement lié à des expériences de symptomes qu'à la névrose.
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Doc:s Unhappinc:ss Make You Sick?

The Role of Affect and Neuroticism in the Expc:rienc,", ofCommon

Physical Symptoms

An important foeus of rc:sc:arch in hc:aldl psychology ha.~ bc:c:n an examination of me rc:1ation

bc:twc:c:n bom pc:rsonali[)' and unplc:asant affect, and major physical iIInc:ss, including such ailments

as aslhma. ulce:rs, and hc:an: diseasc: (Friedman & Boom-Kc:wlc:y. 1987; Suis & Rittenhouse, 1987).

Rece:ndy, rc:sc:archers have begun 10 explore this mindbody dynamic in me context of more common

and frequendy oceurring physical symptoms of minor iIInc:ss that are regularlyexperienced in

individuals' lives. Is unplc:asant affect predictive of minor physical iIIness? Some rc:sc:arch suggests

mat it is. However, other research suggests mat ifa relation exisrs. it is inflared by neuroticism.

The Iack ofconsensus on mis issue prompred me present study, which was designed CO explore me

relative influence: of bom ofthesc: factors upon somaric hc:alm.

Affirtand Physica!Symptoms

Several recc:nt studies have explored me role ofemotional scare in minor physical iIInc:ss. In

a daily experience: sampling study. Emmons (1991) found dlat daily symptoms wete significandy

corre1ared wim unpleasant affect but not pleasant affect. On days where high levels of unpleasant

affect were reponed. more physical sympcoms and less pleasant affect were reponed. Eckenrode

(1984) collecred daily reports of mood. daily evenes. and symptoms from urban-dwdling women

over a I-monm period. Physical sympcoms were found co he a direct determinant ofmood.

However, me alternative modc:1, mood in8uencing sympcoms. was not cested.

•
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While me direcrion of potenrial causaliry in these studio is not clear. other re.<earch ha.< shed

light on this question. A1so using a daily sampling methodology. Larsen and Ka.<imatis (1991) used

time-series regressions tO show dlat moods predicred physical symptoms tO a gr...at...r extent than

previous symptoms predicred moods. Unexpecredly. it wa.< plea.<anr moods. more than unplea.<anr

moods. whicll generally predicred symptom occurrence. This finding. conrrary to inruition. wa.<

explained in terrns of me conrext in whicll the reporr;llg was don.... A minor symptom such a.<

muscle soreness or headache occurring in me conrext ofa pleasant mood is more likely tO he noticed

and complained about (reporred) man the same symptom occurring in the conrext of an unplea.<ant

mood. Qualifying mis result were coefficients showing that the lead/lag relations herween '-ymptoms

and moods were. on average. small. and wide inrerindividual variation in the sile of the

mood-symptoms relationship was observed.

Rescarcll has shown mat various stresSors can adversely afFecr immune funcrion and

porentially impair resisranee tO ilIness (Barrrop. Luckhurst. Lazarus. Kiloh & Penny. 1977; Gla.~r.

Riee. Speicller. StOUt & Kiecolt-Glaser. 1986; Kiecolt-Glaser et al•• 1986; Naliboffet al•• 1991).

Knapp and assoclates (1992). using a laboratory emotion induction procedure. found mat

experiencing unpleasant emotion promored significant dedines in mitogenic lymphocyte reactivity

and increases in syscolic blood pressure. A pleasant mood induction did not lead to significant

biologica1 cllanges.

Evidenee for prediction ofobjectively confirrned physica1 iIIness from affective stare comes

from a prospective labcracory study by Cohen. Tyrell. and Smith (1993). Individuals were exposed.

using nasa1 drops. co a low infectious dose ofone offive common cold viruses. Participants who had

experienced higher IcveIs ofunp1easant affect over me past week were more likeiy ro become

infeeted wim the introduced virus. These relations could not be explained by factors commonly
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associalt"d Wilh sere"•• induding age. gender. education. wdght. allt"rgic status. health practic,",•• or •

environmental characlt"ristics associatt"d with the study design. Thm. a growing body of rt"..earch

based on both self-report and objective verification indicates that affect. and parricularly. unplea..ant

affect ha.. an influence upon the devdopment of physical ilIness symptoms.

NmTotiârm and l'hysica/ Symptoms

Much attention has been given tO neuroticism as a potentially important prediaor ofillness

and ilIness reports. Neuroticism has been defined as "a broad dimension ofindividual differenccs in

the tendency to experience unpleasanr. distressing emotions and to posses.. associated hehavioral and

cognitive trairs" (Costa & McCrae. 1987, p. 301). In a longitudinal srudy with adult males across a

broad age range, COSta and McCrae (1980) found that a wide VlIriety ofmedical complainrs were

corrdated with high bels ofneuroticism. Individuals high in neuroticism reported [\VO to three

times as many symptoms as did men with the lowest scores on this trait (Costa & McCrae, 1985).

Similar findings have been reported with a community-based sample ofwomen (see COSta &

McCrae, 1987).

A relared line ofwotk has been conduaed by Watson and his colleagues (1988; Clark &

Watson. 1988; Watson & Pennebalter, 1989), who have explored the relation ofNegative Affea

(NA) and Positive Affea (PA) tO health complaints. Trait NA appears to represent the broad

emotional distress component ofneuroticism (Costa & McCrae, 1987); furrher, trait NA has been

proposed to he an alternative designation ofneuroticism (Costa & McCrae, 1987; Watson & Oark,

1984). Stare NA is a traDsient mood factor corresponding to trait NA (Watson & Penneba1cer,

1989).

•
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NA has been shown tO corrdate with reports of physkal sytllptoms and psychophysiol0l:iC:ll

disorders (Clark & Watson. 1988). There is a consisrent Iink betw~en trait and stat~ NA and

physical health complaints in studies based on l-occasion tll~asures and in studi~s ~tllployinl: daily

report measures. For example. WaLson and Pennebaker (1989) r~poned six stlldi~s in whid\

measures of personaliry. stress. emotional funaioning. and h~alth w~r~ coll~ct~d. Acros.s studi~s.

both 1-oceasion and daily-sampled trait and state NA were found to he rdat~d to sdf-r~port

measures of physical symptoms. NA was not rdated tO objective heald\ Status. a finding which has

been frequendy reported (Costa & McCrae. 1987). leading sorne inv~stigators to sUIlb'CSt that

neuroticism. or NA. is a general trait of somatopsychic dime.s.s. expres.s~d through a range of

unpleasant affective States and somatie complainrs (Costa & McCrae. 1985; 1987; Walson &

Pennebaker.1989).

ln much ofthe research on negative affi:ctiviry and minor physical illness. study designs have

been reuospective in nature. in which subjecrs must rare moods and symptoms over the pa.u week.

month. or more. Resulrs descrlbed by Watson and Pennebaker (1989) showed that NA-symptom

cortelations wete consisrendy higher when self-reports ofsymptoms wete rared over the past few

weeks as compared to rating syrnptoms for the current day. Thus. the NA-symptoms complaint

relation and the ladc ofNA-objective ilIness relation may he at lea.st partially due to rerrospeaive

methodologies which inttoduce error in recording aecuracy due to the inherent biases oflong-rerm

memory.

Retrospective memory biases have been found for personallife events. actions (Glass &

Holyoak. 1986). and emotions (e.g.• Teasdale & Fogarty. 1979). This issue May he an important

consideration when research involves neuroticism and NA. Larsen (1992) found mat the relation

betwcen neuroticism and concurrent syrnptoms was much smaller than the relation betwcen
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neurocicism and recalled sympcoms. suggescing chac chis craic appc:ars co he: as.<oeiaced wich a

cendency co remember physical sympcoms as being more prc:valenc chan chey really were.

There is some indicacion chac c:ven having subject< chink back over a single day may

incroduce recall bias among highly neurocic individuals. Marco and Suis (1993) found chac high

NA subjeccs did noc reporc more daily messors. induding physical healch problems. chan did low

NAs. Unlike ocher scudies. howc:ver. mess c:venes were sampled as chey occurred during che day

(dghc cimes per day on a qua.<i-random schedule). In c:xplaining che:- inconsiscency he:cwc:c:n chdr

own and ocher findings. chc:.<e auchors suggesc chac high and low NAs do noc differ in che amount of

problems c:xperiencc:d during the day. but by day's end. high NAs may he: more Iikdy to recaU

problems or low NAs may he: more: likdy co forger chem. Eirher could resuIt in the association

he:cwc:c:n NA or neuroticism and strc:ssors such as iIInes.< found in srudies using end-of-ciay or c:ven

more: reerospecrive reports.

Is che link he:rwc:en neuroticism and self-reporcc:d iIIness a methodological anifacr. dlle to

designs employing retrospecrive reports? Do such mechodologies ma.<k che relation he:cwc:c:n

emotions and boch self-re:porced and objective symptoms which rc:cc:nt srudies are finding? To

examine these questions. a design is nc:eded which both minimizes retrospecriviry and conerols for

neuroticism while tc::'ring che emotion-symptoms rdation.

To observe remporal relations bc:rwc:en neutoticism. emotion. and symproms, a daily c:vent

sampling mechodology was employed in che present srudy. The daily sampling approach has been

advocared bya number of personaliry, social, and health researchers (eg., Somerfidd & Curbow,

1992; Tennen. SuIs, & Affic:ck. 1991; Wheeler & Reis, 1991) in che search for enduring and scable

relationships among psychological faccors implicared in che course ofiUness. 1t has bc:en suggesred

•
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mat me daïly S2mpling memodology. while based on sdf.r...ports....ffecti\'dy minimizes th... memol)'

biasing effect mat me typical one·time. retrospective report mea.'ur... can allow (Moskowirz. 1994),

The present s[Udy had twO purposes: 1) tO o\'ercome sorne of the methodologicallimit2tions

of past resea.rch in testing me relations among neuroticism. emotions. and symptoms. and 2) tO test

me relative stre"gth ofbom neuroticism and affect in predicting symptoms of iIlnes." The link

between neuroticism and healm report.' may he at least partly due tO methodologies employing

retrospective reportS. When neuroricism is a powerful predictor of ph}'Sical SYinptOms. rhe rdarion

hetween emotions and symproms May he masked. As such. ir wa" hyporhesizcd rhat when

retrospection was minimizcd using a daily event-=pling merhodology. rhe relation hetween

emotions and symproms would he monger man some past research would suggesr. Ir was also

hypomesized mar neuroticism would predia occurences ofunpleasanr affect. but rhar unpleasanr

affect would predia physical symproms wimour significant inflation by neuroticism.

METHoo

Subjeas

Participants responded tO advertisements placed in urban and suburban newspapers in me

Montreal an:a. No condition was plaeed on meir participation excepr mat mey he working ar least

30 hours pet week in regular daycime hours; mis saeening was done ro fulfill a requirement set by

orhet rescarchers working on the projea (see Moskowirz. Suh. & Desaulniers. 1994). Of 100

individuals who began the s[Udy. 72 participants (33 males. 39 females) ranging in age liom 19 to

63 years ( = 33 years) completed the s[Udy successfully withour significanr amounts of missing data
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(22 subjeas losr)' or errors in data collection (6 subjeas lost). At srudy intake, ail individuals were •

free of physical ailments. Participants were paid S100 for taking part in me rescarch.

Prout:Ulr~

Participants completed al-page form as soon as possible following every social interaction of

live minutes duration or longer, every day for 20 days. TIte form requested information on the time

of me interaction, a briefdescription of the interaction, with whom the interaction took place,

hehaviors engaged in by me participant, emotions felt during the interaction, and the physical

symptoms experienced during me interaction. Subjeas were given 10 forros to use per day, since

previous research (Moskowirz, 1994) indicated mat most pt ople recorded an average of6

interactions per day. Twenry forms were giYen to mose who indicated mat mey would he Iikely to

use more man 10 each day, but ail were told to use as few or as many as their natllralday-to-day

hehavior dietated. The data collection phase ofme srudy took place hetwccn late January and early

March. Using stampcd, addressed envdopes provided ra participants, completed forros were

rerumed to the experimenrers on each day following daily recording.
--

Participants completed, on average, 6 forms per day across the 20 days of the Study. For

purposes ofanalysis, the event-santpled data were groupcd into moming, afternoon, and evening

perioc;s according to the times ofday in which reports were completed. \Vhen more than one report

was completed wimin a single period, mean values for each variable were calculated. Thus, except

for occasio nal missing data, each subjea had 60 data points. Most participants completed at Ieast

one, and o.ten more forms during each moming, afternoon, and evening pcriod for the study's

dutation. Bccause recording ofthe three variables was done throughout the day and evening, the

design ofthe present study ptovided a window onto emotional and iIIness-reIated expcrience

occurring over the course ofthe entire awake pcriod ofthe participants' days. •
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M(flStlres

Evmt-sampkd affict m(flStlr(. Nine emorion adjectives were used tO as.'e....' affect; these

adjectives were derived from Diener and his c01leagues (Diener. Lar.'en. Levine. & Emmons. 1985;

Diener & Emmons. 1985). ln order ofappearance. the nine affect adjective.' listed on the form

were: worried/anxious. happy. frustrated. pleased. angry/hostile. enjoymentlfun. unhappy. joyful.

depressedlblue. For each. a 7-point scale was displayed. anchored at 0 by "not at a1l" and at 6 by

"exrremdy much". 1n the initial interview. participants were instrUcted to refer to knowledge of

their own emotional range to guide their responses to this scale. Factor analysis in past research has

shown that the 9-adjective set represents a single. bipolar factor. with the positive or pleasant

adjectives loading on one pole and the negarive or unpleasant adjectives loading on the opposite pole

(Diener et al•• 1985). Thus. this adjective set represents the plea.~nrness-unpleasanrness dimension

ofemotion (Larsen & Kasimatis, 1991). As Green, Goldman. and Salovey (1993) demonstrated.

the underlying strUaure of pleasant and unpleasant mood appears to he bipolat. Tne affect measure

used is in eonaast to the PA and NA measures emfloyed by Watson and eo1leagues. which load

onto twO otthogonal dimensions ofpersonality (Watson & Clark. 1984).

Whi1e unp!easant affect was hypothesized tO he more suongly related to iIlness than pleasant

affect. the decision to use a measure assessing bath valences was made to avoid the potenrial bias

inherent in using ascale heavily weighted with unpleasant emotion terms. As Mateo and Suis

(1993) suggesr, such a scale may bias individuais' responses to affect items. or bias toward negative

intetpretations ofevents, induding experiences ofphysical symptoms.

Two unp!easant affect frcquency seores were derived: 1) for purposes ofaggregate analyses,

the mean Dumber ofresponses to unpleasant adjectives were divided by the total number offorms

used aaoss 20 days; and 2) for purposes ofwithin-subjeas analyses, the mean number of responses
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to the unpleasant affect adjectives in each cime period were divided by the number of forms used in •

each time period. Pleasant affect frequency scores were calculated in a similar fa.~hion.

Evmr-sampkd physical symprom mcastlrc. The symptom mea.~ure consisted of four categories

whidl were adapted From the factor analysis ofsymptoms conducted by Larsen and Kasimatis

(1991). Under cach category hcading. examples were given: (1) aches (e.g.• backache. headadle.

muscle soreness); (2) eating/digestion problems (e.g.• nausea. upset stomach. constipation. diarrhea.

poor appetire); (3) respiratory problems (e.g.• shorrness of breath. tigheness in chest. congestion. sore

throat. runny nose); (") low energy (e.g.• rired. bored. problems concentraring). Fot cach caregory.

a 7-point scale was shown. anchored at O. "not at ail" and at 6. "very severe". A.~ with the affect

measure. panicipants were instrueted tO refer to their own symptom history in judging inrensiry of

currenr symptoms. Two symptom frequency scores for cach caregory were derived: 1) for aggregare

analyses. the number of responses for each caregory were summed and divided by the total number

of forms used across 20 days; and 2) for within-subjecr analyses. the summed responses for cach

syrnptom caregory within cach rime period were divided by the number of forms used in cach

period. Symptom scores were created by first standardizing cach caregory total score (used for

aggregare data analysis) and then calculating means across symptom caregories (used for

widlin-subjecr analyses).

ScakJpmo114lity qrleStÏonMÏrr. SeveraI personaliry measures were admiDisrered before and

after the daily report phase of the srudy. A number of these measures were ofinrerest co other

investigacors on the research tean1. The neucoticism measure. From the NEO-FFI (Costa &
.'

McCrae. 1991). was ofprimary concem co this srudy and was completed during the initial briefing

session with srudy participants. The NEO-FFI is a weli-validated measure ofthe five factor model

•
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• of personalicy. The neuroticism scale provides a measure of anxiecy. hostility. depression.

sdf-consciousness. impu!siveness. and vulnerabilicy.

Rarospmiv~ symptom r~ort. As srated in che introduction. mudt pa.~t research which ha.~

found a Iink heeween neuroticism and physical symptom~ has required individuals to think back in

ôme, if only over small inrervals such as a day in reporring their experiences. 1f the impact of

neuroticism upon inflaœd symptom reportS happens through a retrospective proees.~. a direct test of

chis hypochesis would he tO compare retrospectivdy reporred with daily sampled symptoms ffom the

same individuals. A rerrospecôve measure. completed at the dose of the last (20th) day of the study.

asked parâcipanrs to check offsymptoms chey recognizcd having experienced over the cou= of that

day. Responses tO chis mea~ure were compaœd tO che Day 20 event-sampied symptom dara.

REsULTS

•

Plan ofDat4 Analysts

Two primary kinds ofanalyses are reporœd. The first is a path analysis based on aggl'Cb>aœd

data. in which the data coUected across the 20 days of the study have becn collapsed inco single

scores on each variable for each subjea. ln the analysis, variables represenông ewo-way interactions

betwceIi eâi:lïof the main effects were induded in the initial computational run. but interacôon

variables v::re bivariately corrdaœd (&2 > .85) and/or multicollinear wich main effect variables

(tolerances < .05). Consequendy. inreracôons were removed ffom the modd subsequendy reporœd.

'The second major set ofanalyses to he reporœd are within-subjeer hierarchical regressions. in

which tests ofIagged effects upon symptoms were examined. The ôme-ordered nature of the

event-sampled data was preserved in these analyses. and therefore remporal relations berween

variables could he tested.
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While jt could be expected mat participam age may influence the strength or namre of •

relations found in these analyses. particularly given me broad age range sampIed. initial inspection

suggested omerwise: the correlation be[Ween age and average frequency of toral symptoms across

days was nonsignificam (.c = -.I:Z. P > .05). Therefore. ail analyses were conducted on me sample as

a whole.

D~t:riptiv~ Statistzcs

Descriptive data for ail personality. emotion. and symptom variables are presented in Table

1. The mean NEO-FFI neuroticism score (22.87) is similar to the norm (19.07) repon:ed for adult

l'Opulations by CoSta and McCrae (1991). In general. participants experienced more man [Wice as

many occurrences of pleasant man unpleasant affect. Among physical symptoms. low energy was

experienced most frequendy. followed in order by aches. respiratory difficulties. and eating/digestion

problems.

1nserr Table 1 about here

Aggrtgated Data Path Analysis

A pam analysis was condueted to examine the efTects of neuroticism and affect on physical

symptom frequency. Prior to me analysis. assumptions were evaIuated and the dependent variable

was log tt'".ansformed to teduce skcwness in the distribution. teduce the number ofoudiers. and

improve the normality. Iinearity. and homoscedasticity of residuaIs.

The predicrors included in the first analysis were neuroticism score, mean pleasant affect

frequency score across 20 days. and mean unpleasant affect frequency score across 20 days. The

inclusion ofboth pleasant and unpleasant affect as predictors assumes mat mese two affect valence •
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scores are independent over cime. Jndependence has been demonsttated in pa.~t research (Diener &

Emmons, 1985) and confirmed by the present study; over 20 days. the correlation betw«n reported

frequency of pleasanc and unpleasanc affect was .02].

An inicial analysis showed dlat pleasant affect frequency wa.~ not an important predictor of

syrnptoms, and an improvemenc in the fit of the modd to the data was obtained by excluding this

variable. The final modd is shown in Figure J. This modd could nOt he rejected as a description of

the data, mi-square (8) =14.68, Il =.07. The value of the Goodnos of Fitlndex (GFI; Joreskog &

Stitbom, 1988) was .94, indiating an excdlent-fitting mode\. AIl four symptom categories were

strongly reflective of the iIIness construa. Frequency of unplea.~nc affect was a signifiant prediaor

of iIIness, while neurotiàsm was not. However, neurotiàsm signifiandy prediaed the occurrence

ofunpleasant affect. These results indiate mat neurotiàsm does not affect iIIness, nor is its effect

mediated by unpleasant affect, because neurotiàsm did not predia syrnptoms, and introduaion of

the full mediational pam did not reduce the magnitude of the neurotiàsm-syrnptoms relation

(Baron & Kenny, 1986). Thus, me occurrence ofunpleasant affect alonc inOuenced the occurrence

ofiI1ness, with no contribution from neutotiàsm.

Jnsert Figure 1 about here

Nnuoticism tmtiRetrosptaiw/Currmt Symptum &port Corrdatio1IS

It bas been suggested mat neurotiàsm is assoclated wim a tendency to "over-recaII"

syrnptoms, to remember them as being worse than they rea1Iy were (Larsen, 1992). To test mis

possibility, com:lations bctween neurotiàsm scores and evcnt-sampled syrnptom reports donc on the

Iast day of the study werc compared with correlations between neurotiàsm scores and participants'
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reports of l'}'mptoms they rnnnnbu~d experiencing on the Jast day. Of the 72 participants. 31 •

completed chis memory-based report at the end of the final day of the study'.

The correlation becween neuroticism scores and retrospective symptom reporcs was .22. The

correlation becween neuroticism and evenc-sampled symptom reporcs was - .03. A paired-sample

1-teSt of the difference becween the cwo correlation coefficients was significant. 1(28) = 1.87. P < .05.

one-cailed. While chis difference is not large. neuroticism appears to have a greater effect on

symptom reports when such reporcs are made rerrospectively.

Within-Pmon Ti77U:-Lagg«i &gmsions: EJficts ofLaggedSymptoms anaAffict on Symptoms Within

Day

The results reporced chus far indicate chat among che variables measured in chis study. only

unpleasant afli:ct co-occurs wich physical symptoms. A primary purpose ofchis study was to

examine whecher afIi:ct is predictive ofsympcoms. T0 demonstrate such an efli:ct. ic musc he shown

chat unpleasanc afIi:ct boch temporally precedes and influences che occurrence ofsymptoms. In

ocher words. unpleasant affect at time t-l. t-2. and so on. must he shown co influence sympcoms at

time t. We assumed chat che srrongest predictive efIi:ct of unpleasant afIi:ct on symptoms would he

at t-l. or one lag back from time t symptoms (cf.. Larsen & Ka~imatis. 1991). Thus. only t-l

variables were used in che analyses. Hierarchical regression analyses were condueted using total

symptom score at time t as che dependent variable and theee independent variables: t-l total

symptom score. time t unpleasant afIi:ct score. and t-l unpleasant afli:ct score. The cheee

independent variables wcre entered into che regression cquation in che order listed. Entering 1agged

symptom score first into che cquation and chen time t unpleasant afli:ct score pennitted us to

account for variation which was cheoreticalIy expeeted co coridate wich sympcoms at any given time. •
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Enœring lagged unpleasant affect score only after this variation had been accounted for allowed us ro

test the predictive effect of prior unpleasant affect on symptoms independent of the effecrs of prior

syrnptoms and concurrent unpleasant affect. The full regression mode! was:

Symptoms, = bo + b,syrnptoms,., + b,unpleasant affect, + b.,unpleasant affect,., + e.

Relations between time t and t-l variables were examined between consecutive time inrerval.,

(e.g., morning and aftemoon, aftemoon and evening). Our interest was in within-day effecrs only.

as it was considered Icss Iikely that affective experiences during an evening would influence the

occurrence ofsyrnptoms on the following moming. Thus, lags fo~ the morning symptom and

unpleasant affect data were coded as missing data to e!iminate across-day labos.

The hierarchical regtession model was calculared for each participant so that difl'erences

between individuals in the relations explored by the mode! could be observed. A Durbin-Watson

(D-W) test ofautocorrelation was conducted on each participant's data. This test is a measure of

statistical independence oferror terms in time series data. When the error œrms are nonsignificandy

correlated, or independenr, this implies mar the values in the time series are independent, a

fundamental assomption of regtession using time series data. Typically, first-order autocorrelation.

or correlation between adjacent error terrns in a series, is of primary inœrest (see Bowerrnan &

O'Connell, 1993 for discussion). Values of the D-W statistic can ran~ from 0 to 4; a value of2

indieates a complete Jack ofautocorrelation. Significance tests on the data using alpha = .05 showed

that three subjecrs had data with significant autocorrelation; these subjecrs were dropped from

furmer analyses. Rcmaining D-W values ranged from 1.20 to 2.76. with a mean of 1.99.
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Table 2 shows che resulrs of che within-subjecr regressions. This cable reports che re.~ulr.~ of •

meta-analyses. using che method ofadding!S Oudd & Kenny. 1981; Ro.~enrhal. 1978). done on che

relation berween each of che chree independenr variables and che sympcom dependenc variable.

combining the resulrs of che 69 wichin-subjecr regressions.~ Acros.~ subjecr.~. boch lagged ~ympcom

and concurrent unpleasanr affecr frequency showed suong relations co sympcom occurrence. Z =

38.81 •P < .001. and Z = 10.83. P < .001. respecrively. Lagged unpleasant affecr a1so showed a

significanc relation co sympcom frequency. Z = 1.93. P < .05.

1nsert Table 2 abouc here

Table 2 a1so displays che squared semi-partial correlations showing che proportion of

variance in rime csyrnpcorns accounred for by che chree independent variables. Lagged sympcoms

explained an average of36% of che variance in rime t symproms. rime t unpleasant affect explained

an average of7%. and Iagged unpleasant affect explained a me3n of4% of the variance in time t

syrnptoms. These average squared semi-parrial correlations translare inco correlarions of .60••27.

and .20. respecrivdy. Arnong participants who showed positive relations between the independent

variables and symptoms. the sr values were equal to or slightly higher than the average values.

Finally. Table 2 displays both mean and range values for the srandardized regression

coefficients (beta weights) and full model correlation coefficients. Wide individual variation in the

results is evident. with some subjecrs showing negative. and others. positive relations between the

independent and dependent variables. Almosr ail (98.5%) ofthe sample showed a positive relation

between Iagged and rime t syrnptorns and 76.8% showed a positive relation between time t

•
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unpleasam affect and time t symptoms. Apositive relation b<:-rw~n lagg~d unpleasam affect and

time t symptoms was found for 52.2% of the sample.

The variance in the srandardized regres.~ion coefficient.< for the prediction of ,ymptoms wa.'

greater than that expected on the basis ofsampling error for lagj,'Cd 'ymptoms. chi-square = 321.89.

Il < .001.5 for concurrent unpleasant affect. chi-square =139.43. P < .001. and for lagged unplea.<allt

affect. chi-square = 104.84. P < .001 (Humer & Schmidt. 1990; cf.. West & Hepworth. 1991). A.<

such. a search for moderators of the rdations herween the symptoms dependent variable and the

three predictors was conducted.

Srandaadized regression coefficients representing relations hetween th" three independent

variables. and the dependent variable wete correlated with a numher of individual difference

variables. induding NEO-FFI neuroticism score, aggregated pleasant affect. aggregated unplea.<ant

affect, aggregated symptomS actoss days. and several demographic variables. namely age. gender. and

education Ievel. It could he expecred that neuroticism would he related to monger affecr-symproms

relations or longer durations ofsymptoms. but this was not found (P's > .05). Similarly. neirher

aggregated affect nor aggregated symptoms correlated with within-subjecr associations among

symptoms and unpleasant affect (P's > .05). Arnong the demographic variables. none bore a

signifiant relation to the affect-symptoms coefficients (p's > .05). However. age showed a

signifiant relation to the symptoms-Iagged symptoms coefficient (I = .25. P < .05). suggesting that

as individuals get older. there is a tendency for symptoms to drag on longer over time.

DISCUSSION

This study had severaI major findings: 1) the frequency ofunpleasant affective stare was

assoàated with frequency ofphysical symptom reports; 2) a temporal relation between episodes of
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unpleasam affect and subsequent symptoms was found for more than one-halfof the participants. •

and there was wide individual variabiliry in boch the strength and direction of this relation; and 3)

neuroticism was not associated wich che frequeney of physical symptom reports but was related to

the frequeney of unpleasant affect. Each of the major findings will he discussed in euro.

Nmrotiâsm and Symptoms

Contrary to much previous research in chis area. resul[.~ of the present study indicated chat

neuroticism did not predict reports of physical symptoms. The absence ofa relation herween

neuroticism and symptoms may have a mechodological basis. If neuroricism is associated with a

tendeney to "over-recall" symptoms, to rememher them as heing worse chan chey really were

(Larsen. 1992; Marco & Suis. 1993). the influence of neuroticism upon the reporting ofphysical

complaints may he weaker when the biases inherent in long-term memory have less opportuniry tO

operate. as chey do in seudies which sample events or experiences dose to the time of their

occurrence, Consistent with this idea. che present seudy found that when subjecrs were asked to

rememher symptoms chey had experienced over che course ofone day. neuroticism was positively

associated wich fiequeney ofsymproms mnmlb~ but neuroticism was not associated with the

fiequeney ofsymproms recorded chrough event-sampling. While che neuroticism-sympcom

memory correlation was relatively small. it would he expecred co inerease as the time 1ag herween

sympcom episodes and recording of them were increased from one day to a week. a month or more

(Larsen. 1992).

The present findings a1so speak co the issue of the validiry ofself-report ofhea1th problems.

Self-rated hea1th corre1aces with physicians' ratings and are significant ptedicrors of mortaliry (IeDer

& KasI. 1991; LaRue. Bank.Jarvik, & Hedand. 1979). and neuroticism and NA correlate with
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• se1f-raled hea1th. but the lraits do nol corre1ale with objeclive mC'asures of heallh. Thus. sdf·ralC'd

hea11h measures appear to have an organically suspect componelll rC'prC'sC'llling lhe influC'ncC' of

neuroticismltrail NA. However. the preselll finding lhat nC'urOlicislll W;IS nol rd;llC'd 10 sdf-ralC'd

hea1th when it was recorded withoUllengthy time de1ays SUggC'SIS dm sdf-rC'porl 1llC'a.<ure.< of health

may he more valid when significant memory recall is nol rC'quirC'd.

This finding. however. does not negale dIe importance of NA and neuroticism as a

confound or general nuisance factor (Watson & Pennebaker. 1989) in lhe colleClion ofphysical

hea1th self-reports. but suggests that the influence of this trait on symplom reports will he les.<c:ned

when individuals are askcd tO ralC their hea1th 'at this time' or a.< close to the present a.< possible.

rather than 'in general' over some sizable period of time. In forming diagnoses. physicians and olher

hea1th practitioners oftcn must rely upon their patients' rc:lrospective report< ofsymplOms. Sincc

over-reporting ofsymptoms appears to he specifie to 10ng-lCrm memory situations. health care

providers may do weil tO scck reports ofcurrent or present-time symptoms from thcir patients when

it is approprialC and possible to do so.

Unpleasant Affiaand Symptoms

Experiences of unplcasant emotion werc relared to reports ofsymploms in both the

aggregared data analysis. in which a concurrent relation was shown. and in the widlin-subjccr

analyses. in which œmporal1y predictive relations wcre found for about halfof the panicipants.

Thesc rcsults are consistent with the Iaboratory and naturalistie studics ofothers dcmonstrating that

unplcasant affect is a prediccor ofphysical symptoms (Knapp et al•• 1992).

It could he argucd that the present findings simply suggest Wt stalC NA is a prcdiccor of

symptom reports. However. the measure ofunplcasant affect employed in this study was dcsigned
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10 he a "pure" hcdonic mea.~ure of unpleasant affect without relation to either state or trait NA •

(Larsen & Diener. 1992). Consistent with this argument. Wat.~on (J 988) found that "contrary tO

prediction. physical complaincs are a._sociated with a nonsJXcific unplea.'iant mood chat includes

lowered PA in addition tO heightened NA" (p. 1024). Taken together with the previously reported

findings. unpleasant affea appears to have a more direa link to physical health than affea which is

reRecrive of a personalicy trait such as state NA.

Interestingly. neuroticism did contribuee to che prediaion ofemotional state. which is

consistent with the negarive affeaivicy mode! ofWacson and Clark (J 984) and with CoSta and

McCrae's (J 980) mode! hypochesizing chat neuroticism leads to nCb'3.tive affea (eermed

"dissatisfaaion"). which in turn leads tO low subjeaive wcll-heing. Our resulcs suggest someching

similar. ifsubjeaive wcll-heing is caken in eerm.~ ofself-perceived physical health. However. because

wc used a purely hedonic measure ofunpleasant affea. our data suggest that while neuroticism

predisposes to unpleasant emotion. only unpleasant affea icself predisposes to iIIness. Epstein and

Katz (J992) a1so found chat unpleasant affea played a central role in prediaing symptorns.

mediating the effects ofstress and coping.

The faa chat only an average of4% ofche variance in dIe frequency ofsymptoms was

explained by prior unpleasant affea should not he caken to mean chat the relations ace not

important (Rosenchal & Rubin. 1982). As Friedman and Booch-Kewley (1987) explain. squared

correlations of chis size translate into a relative risk of IWO - meaning chat chose wich the risk &cror

(in chis case. unpleasant affea) ace twice as likdy to experience iIIness as those wichout ie. More

compelling pethaps is evidence From studies ofwell-cscablished risk faaors such as cigarette smoking

in coronacy heart disease which show correlations ofche same aver.lb'C magnitude as chat found

between unpleasant affea and subsequent symptorns in che present study. Ir may he chat such
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esrablished risk faaors as cigarette smoking have beeome wdl-known beauS<:' the large-sale srudic:s

which have uneovered them have had sufficient statistial power to show a signifiant rdation tO

illness (Friedman & Booth-Kewley. 1987).

The suggestion that unpleasant emotion leads to illnes.~ is tempered. however. by the fact

that wide variability in the remporal emotion-symptoms rdation was found. with slighdy more than

halfof participants showing a positive relarion between unpleasant affect and subsequent symptoms.

These cesults parallel those of Larsen and Kasimatis (1991). and those of DeLongis. Folkman. and

Lazarus (1988) who exarnined the relation between daily hasslc:s and both somatie health and mood.

The search for moderators ofvariability in the present srudy uncovered a pattern for older

individuals co have longer durations ofsymptoms. and no signifiant moderators ofaL'"ect-symptoms

relations.

Thece are severa! possible teaSons for such variability whidl this srudy wu unable to explore:

Firsdy, thece may he important individual differences in symptom monitoring and in the

psychological cesponse co sympcoms. which may influence symptom reporting (DeLongis et al,

1988). For exarnple, some people, and in particular those who evinced a negative relation between

unpleasant affi:a: and sympcoms. may be more like1y co notice health problems in the context ofa

pleasant mood chan an unpleasant mood because they 'srand OUt' more /Tom the background of

feeling good emotionally (cf., Larsen & Kasimatis, 1991). Negative correlations between affi:a: and

sympcoms could also appear ifawareness ofsymptoms Wete tO evoke a denial-like reaction in certain

people. Conversely, others might use the fatigue, aches, or pains they experienced in cesponse tO

unpleasant affect co make excuses or co gain attention from others; such people would like\y show

positive relations between affect and health symptoms (DeLongis et al, 1988).
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Asecond reason for variabiliry, rdated tO me first. is that there may he individual differences •

in response [0 unpleasant affective states. In parricular. sorne individuals may employ strategies [0

cope with undesirable episodes of affect or mood. "Problem-focused" forms ofcoping, for example,

have becn shown to improve emotional state (e.g., Folkman. 1992). Ifcoping is successful in

reducing or diminating unpleasant emotion, the somatie symptoms arising from such affect may he

less likely [0 appear. thereby reducing dle liklihood ofa relation herween affect and subsequent

symptomology.

Thirdly, a certain degree ofseveriry or duration ofunpleasant affect may he required to

bring about somatie problems. It is unlikdy mat mnsient. mild unplcasant mood states, however

diligendy recorded in daily experience sampling studies, will have mueh impact on physical

wdl-heing. Extreme or longer-terro episodes ofunpleasant affect eould he expeeted tO have grearer

;mpact (cf•• Cohen et al•• 1993). but d1ese are difficult to capture in the day-to-day lives of

individuals. mat is. wim a degree of regulariry sufficient tO make data analyses feasible. Research

employing populations expeeted [0 show high levds ofaffective variabiliry may shed more Iight on

this issue.

FourID. sorne syrnptoms can heex~ tO have lime or no emotional anrecedents; mese are

due tO purely organic. environmental or omer causes. Temporally predictive statistical relations

berween affect and such symptoms willlikely he dose to zero. When somatie problems are minor,

a.~ in mis study, consistent predictive relations may he unlikdy, given me multipliciry ofporentiaJ

causes for such problems. For example, on any given day a backache may he due ro emotional

stress, ro a poer sleeping position me night before, [0 a minor injury brought about by lifting a

hcavy object. or tO a viral infection. AlI ofme syrnprom caregories scudied here cao be assumed to

have a multipliciry ofporentiaJ causes. Thus, consistendy strong predictive relations berween
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unpleasant affect and minor physical symptoms cannot and should not he expected. The fact that.

in natural settings. a predictive rdation does exisr for sorne people is sufficient tO suggest the

importance of chis mindbody rdationship. Future research in natural settings may do wdl to seek

respondenrs' explanations for cheir physical symptoms to pinpoint rea.~ons. affect-rdated and

ocherwise. for experiences of ill-healch.

Potmtial Limitations andFlltIl" &search

The sampling pr~dure used in chis study required individuals tO record affective and

syrnptom experiences chat occurred during social interactions. Consequendy. the dara were

collected in neicher a random nor a completdy sysrematic fa.~hion with respect to time inrervals. It

is difficult to ascertain whether this requirement had sorne influence on the findings. However. the

majority ofparticipants' data were collected throughout the morning. afternoon. and evening. As

such. the data cao he mn ta he general1y represenrarive of the daily experiences ofaflêt:t and

syrnptams over the full awake period of individuals' days. Moreover. it could he argued that

anchoring reports ta social interactions had a beneficial effi:ct on the accuracy of reports. Monroe

(l982) found that the more salient lire events were to individuals. the better dIe recall accuracy of

those events. If interactions with others cao he considered salient events. it may he that tying

reports ta them served ta enhance accuracy on the affective and symptom experiences occurring

during that rime frame.

This srudy also required mat individuals he employed at least 30 houlS per week during the

day-rime hoUtS ta fulfill a requirement set for other aspects of the research. While this restriction

hdped ta inaease the homogeneity of the samp1e with respect tO the rime schedule ofdaily

•activities. the findings rnay not he generalizable ta other populations. such as the unemployed.
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where financial. emotional or other stresses May operate tO create different relations among the •

observed variables.

While research indicates dlat unplea.~m emotion can influence the onset of objectively

verified symptoms of iIIness (e.g., Cohen et al., 1993). srudie.~ such as the presem one which rely

upon self report alone cannot answer the question ofwhether acrual symptom experience is being

tapped or rather biased perceptions ofsymptoms. Salovey and Birnbaum (J 989) found that among

subjecrs currendy sick widl a cold or flu. those who underwent an unplea.~nt (sad) mood induction

reported more currendy-experienced symptoms of iIIness than similarly iII .~ubjeets who experienced

a pleasam (happy) mood induction. Thus. unpleasant emotional States May promore exaggerated

symptom reportS. Such exaggeration assumes that one is in an unpleasant stare when the symptom

report is ma.ie. The analyses reported here showing that lagged unpleasant affect was associated

with symptom reports for S(\me people even after the effect ofconcurrent affect was accounted for.

suggest that this kind ofexaggetation is not a complete explanation for reported experiences of

symptoms. Future research would do weil to assess the validity and re1iability ofnon-rettospective

self-report to tap acrual symptom occurrence. possibly through research designs which employ both

self-report and. where chey exisr, objective measures ofsymptoms. thus a1lowing for direct

comparisons between them.

ln conclusion. the present study confirmed previous research finding that unpleasant affect

bore a sttong significant concurrent relation to the fiequency ofreported physica1 symptoms. A

remporal relation between episodes ofunpleasant affect and subsequent symptoms was a1so found.

a1though thete was wide individual variability in both the srrength and direction of this relation.

Neutoticism was not related to reports ofsymptoms but was re1ated to unpleasant affect. These ~
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findings suggesc chac when individuals are asked co ceport cheir subjective experienees ofphysical

illness wichouc che neccssicy tO chink back over significant periods .,f cime co do so. unpleasanc affect

has a scronger influence on experienees ofsyrnpcoms chan does neuroticism. The findings have

implications for che conduct of research in che healch field when self-reports of physical sympcoms

are used. for che proccss ofsympcom-related information-gachering by physicians and other health

professiona!s. for che recogniâon of che importance of affect in illness prevention. and more broadly.

for our understanding ofche impact ofemotions upon physical healch•
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FOOTNOTES

1 The mosr COolmon reasons for missing dara were absence ofsocial inreractions during

parricular rime periods and los.~ of complered forms in rhe postal sysrem. Participanrs' dara were

c:xcluded ITom analyses if1ess man 67% of dara were available acro.o;.~ rhe 60 rime poinrs. Of clle

4320 possible dara poinrs (72 participanrs x 60 rime poin[.~). 3657. or 85% were available for

analyses. Srudy complerers and non-complerers did nor differ in a~,.e or neuroricism score (both IS

ns). and dara ITom an approximarely equal numher of males and females were c:xcluded ITom

analyses.

, The low correlarion herween pleasant and unpleasant affect should not he talcen to mean

that mese [WO valences ofaffect are not bipolar. A~ Diener & Emmons (1985) show. me correlation

berween the [WO valences decreases in a Iinear fashion a.~ the time span over whicll daily sampling is

done increases. In several srudies addressing me question ofthe independence versus bipolariry of

mood. Green and associates (1993) found mat when biases due to random and nonrandom response

error were controlled. a bipolar strUcrure ofaffect emerged. However. across srudies. me correlation

berween me valences ofaffect dropped as me time span berween assessmenrs inereased.

3 Neuroticism scores for participanrs who completed this memory.based symptom report did

not differ from neurotidsm scores for me remainder of the sample Ct=.1 O. ns).

4 This forro of mera-analysis is typically employed for independent studies but is aIso

amenable to independent samples wimin a single study. as in the present case. The present study

employs a "fully replicated" design. in whicll me parts (or subjecrs) are "conceptually equivalent but

statistically independent" (Huncer & Schmidt. 1990. p. 451). As Huncer and Schmidt (1990) note,

values ofme measures an then he treated as if mey came from entirely different studies.

•

•
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~ ln these calculaôons. the expected sampling error variance (s,'). used as the denominator of

the chi-squa:-e Starisrie, is equal tO (1 - P'f 1er -1J. where T is the mean number of rime points

across subjectS (c.f.• Affleek. Tennen. Urrows. & Higgin.~. 1994; West & Hepworth. 1991).
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Table 1

Descriptive scatistics for personalicy. emotion. and symplom variables

Variable M~an SD Ral/g~

NEC nC'JTotiÔsm 22.87 9.15 4.00 1043.00

Affi:a

Pleasant 0.73 0.19 0.24 tO 1.00

Unpleasant 0.33 0.20 0.01 tO 0.87

Physical Sympmms

Aches 0.27 0.27 0.00 to 0.99

Eating/Digestion 0.15 0.19 0.00 to 0.84

Respiratory 0.21 0.28 0.00 to 1.00

LowEnergy 0.45 0.29 0.00 tO 1.00

Narc. Values for affect and syrnptoms represent the mean frequency of

responses per form divided br the number of forms used over 20 days.
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Table 2

Within-Subjecr Time Series Regressions on the Frequency ofSyrnptoms: Meta-Analytic Results and

Mean and Range Values for Standardized Beta Weiglm. Sr'. and Full Mode! B,=

lrukpmdazr Variabks Z Mean SeUl SeUl Range Mean Si SrRange

Symptoms,., 38.74- 0.51 -0.24 tO 1.00 0.36 0.00 tO 0.99

Unpleasant Affea, 10.82- 0.18 -1.06 tO 0.90 0.07 0.00 tO 0.80

Unpleasant Affea,., 1.92" 0.05 -0.36 to 1.24 0.04 0.00 tO 0.42

B,= mode!:

m~n =.46

range =.04 to .99

Nan:. Bascd on 69 within-subjea regression analyses. The m~n mode! B,= value and

the Sr values do not exacdy coincide due [0 rounding.
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Figure 1

Path diagram for modd testing direct and indirect effeas of neuroticism on physica1 s~'mptom

frequency.

~. Affect and symptoms are aggregated data variables. Values outside parentheses are

standardized regression coefficients. Values inside parentheses are simple correlations. AlI rdations

are signifiant unless otherwi5e indicated. SYM CAT 1 tO SYM CAT 4 = symptom categories 1 tO

4.
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