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Introduction

Chronicpaincanbeadebilitatingcondition andis commonamongolder adults.Someesti-
matessuggesthat half or more of community-dwellirg olderadultsand up to 80%of nursing
homeresidentssufferfrom chronicpain[1]. Arthritis (e.g.rheumatoidarthritis, osteoarthri-
tis), backpain,andfibromyalgiaarethe mostcommonpain disordersin olderpeople2,3].
Injuries (e.qg. falls)andsurgicalprocedureslsocontributeto the higherratesof painin older
adults.Peoplewith chronicpain,regardlessf age sufferfrom impairedfunctioning,reduced
quality of life, anddepression4+6]. More researchs neededo understandoain, especially
factorsthat canalleviatepain andits impacts,in olderadultsin light of the rapidly increasing
numberof olderpain patientsdueto globalaging.In this study,wearticulateanewcognitive
modelof painanddepressiormndtestedt in acommunity sampleof Chineseolderadultsin
Hong Kong, althoughthe modelmaybeapplicabldo youngerpersonswith chronicpainas
well.In this model,self-efficacynd catastrophizinglayamoderationaland amediational
role respectivelyn the connectionbetweerpain anddepressionWhat distinguisheshis
modelfrom the othersin the existingliteratureis howthesefactorsareput togetherin aninte-
gratedmodel.

Somescholardhavesuggestethat catastrophizingatendencyto exaggeratpain sensation,
to ruminateaboutit, andto feelhelplesbecausef it [7], would mediatethe relationship
betweerpainanddepressiveymptomsin across-sectionatudyof 164backpain patients,
Hidsebuscland colleaguefound that the effectof painintensitywascompletelymediatedby
pain-relatedcognitions,with help-/hopelessne&gingthe mostimportant pathwayleadingto
depressiveymptomd8]. Wood and colleaguemeasuregain intensity,depressivaymp-
toms,and catastrophicognitions(namely,magnificationand helplessnessi baselineand six
monthslaterin 141olderadultswith chronicnon-cancerpain.Usingchangescoresrom
baselingo follow-up, theyfound that both magnificationand helplessnessompletelymedi-
atedthe connectionbetweerpainintensityanddepressiveymptomg9].

Whereagcatastrophizings arisk factorfor depressionself-efficacyin termsof believingin
one'sability to carryout necessargctionsto managegpain andto reducetheimpactof painon
everydayactivities[10,11],appeardo havethe reverseeffect.Studieshavefound that patients
with comparabldevelsof paintendto havelessdepressiveymptomsf theyhavehigherpain
self-efficacy12,13].In the extantliterature,self-efficacys usuallytreatedasa mediator
betweerpainanddepressiveaymptomg14,15].Suchaconceptuamodelassumegthe lack
of) self-efficacyo arisefrom pain. Thisis possibleassevergpain mayundermineone'ssense
of self-efficacyHowever self-efficacys apsychologicalesourceahat mayserveasa protective
factoragainsipain-induceddepressionin this senseself-efficacyvould moderatetherela-
tionship betweerpain anddepressiveymptoms.

To the bestof our knowledgePjanicand colleaguewerethe only onesthatlookedatthe
moderatingrole of self-efficacyTheyfollowed274patientssufferingfrom accidentalnjuries
for 12monthsandfound that baselineself-efficacynoderatedhe effectof pain intensityand
impairmentat baselineon depressiveymptomsat follow up, controlling for depressiveymp-
tomsatbaselinePainstronglypredicteddepressiveymptomswvhenself-efficacyvaslow, but
wasbasicallyunrelatedto depressivaymptomswvhenself-efficacyvashigh[16]. In other
words,the effectof pain on depressiormepend®on the levelof self-efficacy.

However Pjanicandcolleaguefl6] did not include catastrophicognitionsin their study.
This studyproposes new,moderatednediationmodel(Fig 1) thatincorporategherole of
catastrophizin@ndtestedthe modelin asampleof community-dwellingolderadultsin Hong
Kong.In additionto actingon therelationshipbetweerpain and depressiveymptomsself-
efficacyis hypothesizedo moderatethe associatiorbetweerpain and catastrophizingwhile
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Fig 1. Hypothesized model of the interrelationships among pain intensity, pain catastrophizing, pain self-efficacy,
and depressive symptoms.
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catastrophizings in turn aprecursorof depressiveymptomgFig 1). In otherwords,paininten-
sityis postulatedo havestrongerrelationshipswith both catastrophizinganddepressiveymp-
tomswhenself-efficacyvaslow thanwhenself-efficacyvashigh, while catastrophizinglso
serveasamediatorfor the connectionbetweerpain intensityand depressiveymptomsThus,
painintensityis hypothesizedo increaselepressiveymptomsboth directly whenself-efficacy
waslow, aswell asindirectly throughincreasingcatastrophizingvhenself-efficacys low.

Methods

Study design, participants and procedure

BetweerSeptember2015andMarch,2016 941older adultswererecruitedon avoluntary
basidrom socialcenterdor older peoplein Hong Kongto participatein across-sectionaur-
veyaboutchronic pain. Theyprovidedwritten informed consentto participateandwereinter-
viewedface-to-facéndividually by trainedresearchassistants aquietareaof the social
center.664personsvho mettheinclusion/exclusiorcriteriawereincludedin this study.The
inclusioncriteriawere(1) aged>60years(2) anativeChinesespeakerand(3) duration of
pain >3 months.Theexclusioncriterion waspresencef cognitiveimpairmentbeingopera-
tionalizedasascoreof >3 on the ShortPortableMental StatusQuestionnairg17]. Thesample
(N =664)hadameanageof 74.7%earqSD = 7.20range= 60+95)with majority of them
beingwomen(85.1%)About half of the participantsweremarried or cohabiting(49.3%),
while 43.8%of themwerewidowed.Over 70%of themreceivedormal education(pri-

mary = 43.7%secondary= 23.6%fertiary = 4.1%).The studywasapprovedby the Human
ResearclEthicsCommitteeof The EducationUniversityof Hong Kong.

Measures

Depressive symptoms. TheChineseversionof a10-itemversionof the Centerfor Epide-
miologicalStudies-Depressioscald18+21]wasadopted(a = 0.85) Participantavereasked
to rateon a4-point scalg0 = none, 3= 5-7 days) the presencef differentsymptomsoverthe
pastweek. Sampldtemsare?l felt depressedand?l feltthateverythingl did wasan effort.°A
total scoreof >12suggestprobableclinical depressiorin older Chinesg19,20].

Pain intensity. Participantsvereaskedf theywerebotheredby persistenpainin the
pastthreemonths,whichwasproposedasayardstickfor differentiatingchronicfrom acute
nonmalignantpain [22]. The 3-item painintensitysubscalef the Chronic PainGradeques-
tionnaire [23] wasusedto assespainintensityon a0+10scalgo = 0.82).A sampletemis@in
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the pastthreemonths,howintensewasyour worstpainratedon a0+ 10scale.Total intensity
scorewasobtainedby averagingheitemson the current,worst,andaveraggainin the past
threemonthsandthen multiplying the meanby 10.Thetotal hasa scorerangeof 0+£100with
ahigherscoreindicatingmore pain.

Pain self-efficacy. The22-itemChronic PainSelf-Efficacyscalewith subscalesieasuring
painmanagementphysicafunction [11], and copingwith pain symptomsvasused It was
translatednto Chineseusingatranslationandback-translatiorprocedureltemswererated
from 10to 100,with ahigherscoresuggestindnigherself-efficacySampldatemsare®How cer-
tain areyouthatyoucanmakealargereductionin your pain by usingmethodsotherthantak-
ing extramedications?and2As comparedo otherpeoplewith chronic medicalproblemslike
yours,how certainareyou that you canmanageyour painduring your daily activities?4n this
study,thetotal score average@cros2items(o. = 0.94) wasanalyzed.

Catastrophic cognitions. TheChineseversionof the 13-itemPainCatastrophizingcale,
whichmeasuresumination, magnification,andhelplessness threesubscalesyasused
[24,25].Participantavereaskedo reflecton pastpainful experienceandto indicatethe extent
to whichtheyhadexperience@achof the 13thoughtson a5-point scalg0 = not at all, 4 = all
the time), with ahigherscoreindicating more seriouscatastrophizinghinking (o = 0.91).
Sampldtemsare?|t's terribleand| think it's nevergoingto getanybetter’and?@l keepthink-
ing abouthow muchit [the pain] hurts®.

Covariates. Painduration,painsitesandsociodemographimformation suchasage sex,
andeducationwereobtained.Self-ratechealthwasmeasuredy askingparticipantsto rate
their currentand generahealth(2 items)in the pastthreemonths(0 = poor, 3 = excellent),
andscoref thetwo itemswereaveragedo = 0.89).Theyalsoindicatedwhethertheyhad
anychronicdiseasamongalist of 33conditions,with an2other® categoryfor providinginfor-
mation on additionalconditions.

Statistical analysis

DatawereanalyzedusingSPSS§ersion21 (SPSSnc.; Chicagolllinois). Alphawassetat 0.05,
two-tailed.4.7%0of the samplehadmissingdataon anyvariablebut nonehadmissingvalues
in >20%of theitemsof anysinglemeasureln this casesghe missingvaluesverereplacedy
the person'sown meanon theremainingitemsof that measureTo testour theoreticaimodel
of moderatedmediation,aseriesof linearregressioranalysesvereperformed.First,the medi-
atingrole of catastrophicognitionwould beconsideredo existif (a) painintensitywasasso-
ciatedwith both catastrophizinginddepressiveaymptoms(b) catastrophizingvasassociated
with depressiveymptomsand(c) therelationshipbetweerpainintensityanddepressive
symptomsawassignificantlyattenuatedaftercontrolling for catastrophizing26]. Thus,depres-
sivesymptomwasregressedn painintensityandthe latter'sregressiorcoefficientwould be
comparedwith andwithout catastrophizingn the model.Unbiasedpoint estimateand 95%
confidencdntervalof theindirect effectwascalculatedrom 5,000bootstrapsamplesisingthe
bias-correctedbootstrappingnethod[27].

Secondio assesthe moderatingrole of self-efficacyn painintensity'srelationshipgo cat-
astrophizingand depressiveymptomstwo separatenoderationanalysesvereconductedTo
dothis, producttermsof painintensity (centered) self-efficacycentered)wereaddedto the
regressiommodelspredictingcatastrophizinganddepressiveymptomsrespectivelySimple
slopeanalysesveresubsequentlperformedto illustratesignificantinteractioneffectd28].

Finally,weexaminedwvhetherself-efficacynoderatedhe mediatingpathwayvia catastro-
phizingin asinglemodel.Moderatedmediationis demonstratedvhenthe strengthof anindi-
recteffectdepend®n the levelof the moderatingvariable[29]. We assessdtie conditional
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indirect effectsof pain intensityon depressiveymptomsby wayof catastrophizingmediator)
atspecificvalueq-1 SD, mean,+1 SD) of pain self-efficacymoderator).An index of moderated
mediation,whichis ameasuref the associatiobetweeranindirect effectandamoderator,
wasestimatedtogethemwith a95%confidencdnterval,from bootstrappings,000sample$30].

In allanalysesage gender education self-ratechealth,numberof chronicdiseasegain
duration,numberof pain sitesand pain self-efficacyereincludedascovariatesln models
with depressiveymptomsasthe dependenvariable catastrophicognitionwasalsoincluded
asacovariate.

Results
Descriptive data and correlations

Themeanscoreof painintensitywas50.04(SD = 20.04) suggestingnoderatepain.In general,
the participantshadhigh self-efficacyM = 70.81SD = 16.02)andrelativelylow catastrophic
thinking (M =11.16SD = 11.44) Theyhad,on the average2.52chronicdisease&SD = 1.90)
but reportedgenerallygoodsubjectivenealth(M = 1.99,SD = 0.58).The samplehadamean
scoreof 7.33(SD = 6.69)for depressiveaymptomswith 22.1%crossinghethresholdfor prob-
ableclinical depression.

Tablel showshe bivariatecorrelationsof the variablesAs expectedpain intensitywasposi-
tively correlatedwith catastrophizingr = 0.42 p<0.001)anddepressiveymptoms(r = 0.46,
p<0.001)Catastrophicognitionhada highly positivecorrelationwith depressiveymptoms
(r = 0.66,p<0.001)whereaself-efficacyvasnegativel\correlatedwith painintensity (r = -0.50,
p<0.001)catastrophizingr = -0.48,p<0.001) anddepressiveymptomsr = -0.53,p<0.001).

Pain intensity and depressive symptoms, with catastrophic cognition as
mediator

Model 1 (Table2) showsheregressiomesultswith catastrophicognitionasthe dependent
variable Painintensitywassignificantlyassociatewith catastrophizingaftercontrolling for

Table 1. Descriptive statistics and product-moment correlations.

1
1.Age b
2.Gender(female)
3.Education
4. Self-ratechealth
5.Numberof chronicdiseases
6. Painduration (years)
7.Numberof painsites
8.Depressie symptoms
9. Painintensity
10.Paincatastrophzing
11.PainSelf-efficacy

M 74.79
SD 7.20
% b

Note. rs > |0.09|weresignificart atthe 0.05level.
Pnot applicable.

https://da.org/10.1371durnal.pon®203964.t001

2 3 4 5 6 7 8 9 10 11
-0.07 -0.31 -0.10 0.03 0.03 -0.07 -0.03 0.12 -0.01 -0.26
b -0.20 -0.07 -0.04 0.07 0.09 0.06 0.14 0.04 -0.12
b 0.10 0.02 -0.10 -0.05 -0.01 -0.15 0.06 0.17
b -0.19 -0.11 -0.18 -0.41 -0.37 -0.30 0.42
b 0.12 0.25 0.22 0.17 0.17 -0.26
b 0.22 0.11 0.15 0.02 -0.09
b 0.28 0.27 0.21 -0.23
b 0.45 0.66 -0.53
b 0.42 -0.50
b -0.48
b
b 2.04 1.99 2.52 10.10 2.31 7.33 50.04 11.16 70.81
b 0.86 0.58 1.90 10.46 1.29 6.69 20.04 11.44 16.02
85.1 b b b b b b b b
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Table 2. Regression of catastrophic cognition on pain intensity, self-efficacy, and covariates.

Age

Gender(female)

Education

Self-ratechealth

Numberof chronicdiseases

Painduration

Numberof painsites

Painself-efficag

Painintensity

Painintensityx Self-efficay
R2

2 not entered.

Model 1 Model 2
B (SE) B r B (SE) B b4
-0.16(0.06) -0.10 0.004 -0.16(0.06) -0.10 0.005
-0.62(1.08) -0.02 0.569 -0.63(1.07) -0.02 0.557
1.74(0.49) 0.13 <0.001 1.66(0.48) 0.12 <0.001
-1.60(0.72) -0.08 0.026 -1.58(0.71) -0.08 0.027
0.11(0.21) 0.02 0.595 0.17(0.21) 0.03 0.414
-0.06(0.04) -0.06 0.086 -0.07(0.04) -0.07 0.045
0.47(0.31) 0.05 0.132 0.55(0.31) 0.06 0.081
-0.26(0.03) -0.37 <0.001 -0.25(0.03) -0.35 <0.001
0.13(0.02) 0.23 <0.001 0.13(0.02) 0.23 <0.001
2 -0.004(0.001) -0.12 <0.001
0.320 0.333

https://da.org/10.1371durnal.pon®203964.t002

the covariatesModels3 and4 (Table3) displaythe resultsof regressioranalyseshowingpain
catastrophizindo bethe strongespredictorof depressiveymptomsPainintensityremained
significantlyassociate@ith depressiveymptomswhethercatastrophicognition,asignifi-
cantpredictorof depressiveaymptomswasincludedin themodelor not. However the
strengthof this relationshipwasnoticeablyreducedafterenteringcatastrophicognitioninto
theequationasseerfrom the changesn the standardizedegressiortoefficientof paininten-
sity from Model 3 (8 = 0.20,p<0.001)}0 Model 4 (B = 0.09,p = 0.006).Thus,the condition for
catastrophizingasa mediatorof the relationshipbetweerpainintensityand depressiveymp-
tomswasestablishedresultof the bootstrapanalysishowedhat painintensity'sindirect
effecton depressiveymptomsvia catastrophizingvassignificant(B = 0.036 95%CI = 0.024,
0.051).

Table 3. Regression of depressive symptoms on pain intensity, catastrophic cognition, and covariates.

Model 3 Model 4 Model 5
B (SE) B P B (SE) B P B (SE) B )
Age -0.14(0.03) -0.15 <0.001 -0.09(0.03) -0.10 <0.001 -0.09(0.03) -0.10 <0.001
Gender(female) -0.72(0.60) -0.04 0.229 -0.55(0.52) -0.03 0.290 -0.56(0.52) -0.03 0.278
Education 0.44(0.27) 0.05 0.101 -0.03(0.23) -0.004 0.884 -0.05(0.23) -0.01 0.832
Self-ratechealth -2.11(0.40) -0.18 <0.001 -1.67(0.35) -0.14 <0.001 -1.67(0.34) -0.15 <0.001
Numberof chronicdiseases 0.11(0.11) 0.03 0.342 0.08(0.10) 0.02 0.430 0.10(0.10) 0.03 0.306
Painduration 0.01(0.02) 0.02 0.551 0.03(0.02) 0.05 0.097 0.02(0.02) 0.04 0.157
Numberof painsites 0.44(0.17) 0.09 0.011 0.31(0.15) 0.06 0.038 0.34(0.15) 0.07 0.022
Painself-efficag -0.16(0.02) -0.38 <0.001 -0.09(0.01) -0.21 <0.001 -0.08(0.01) -0.20 <0.001
Painintensity 0.07(0.01) 0.20 <0.001 0.03(0.01) 0.09 0.006 0.03(0.01) 0.09 0.004
Paincatastroptzing 2 0.27(0.02) 0.47 <0.001 0.27(0.02) 0.45 <0.001
Painintensityx Self-efficay 2 2 -0.001(0.001) -0.08 0.004
R? 0.399 0.547 0.552
2 not entered.
https://da.org/10.1371durnal.pon®203964.t003
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The moderating role of self-efficacy

First,weexaminedvhetherself-efficacynoderatedhe associatioetweerpainintensityand
depressiveaymptomsThe productterm painintensity x self-efficacyvassignificant,adding
0.5%of explainedvarianceto the model(seeModel 5, Table3). Thesimpleslopesat-1 SD,
mean,and+1 SD of self-efficacyshownin Fig 2A, suggestethat the associatiobetweerpain
intensityhada strongrelationshipwith depressiveymptomsonly whenself-efficacyvaslow.
Whenself-efficacyvashigh (at +1 SD), this relationshipbecamenonsignificant.

Next,wetestedwhetherself-efficacynoderatedhe relationshipbetweerpain intensityand
catastrophicognition.Model 2 in Table2 showedhattheinteractioneffectof painintensity
x self-efficacyvassignificant,accountingfor afurther 0.8%of the variancein catastrophicog-
nition. Thesimpleslopesat-1 SD, mean,and+1 SD of self-efficacyareplottedin Fig 2B,
which showedagain that the strengthof the relationshipbetweerpainintensityand catastro-
phizingwasreducedwith increasingevelsof self-efficacyTheseresultssuggestethatthe
indirect effectof painintensityon depressiveymptomspy wayof catastrophizingmight
dependon thelevelof pain self-efficacyWe then estimatedhe index of moderatedmediation
usingHayesalgorithm[30]. This procedureyieldedan estimateof B = -0.0010/95%CI =
-0.0016;0.0004¥or the moderatedmediationeffect.Theconditionalindirect effectsat-1 SD,
mean,and+1 SD of self-efficacyvere0.052(95%CI = 0.0330.072)0.03595%CI = 0.024,
0.050)and0.01995%CI = 0.0080.033)espectivelyThus,theindirect effectof paininten-
sity on depressiveymptomsvia catastrophizingvaslowerin individualswith higherself-
efficacy.

Discussion

Themain purposeof the studywasan empiricalexaminationof amoderatednediationmodel
thatintegratesseveraimajorfactorsknownto aggravater alleviatedepressiveymptomsn
thosewith chronicpain.To thisend,amoderatednediationmodelwasarticulatedandtested
in asampleof Hong Kong Chineseolderadults.In the cognitivetheoryof depressiori31], cat-
astrophiccognitionis thoughtto beamentalsetthat exaggeratetbe threatof potentially
stressfuktimuli. Consistentwith this view,our modelassumepain catastrophizingo be
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Fig 2. Relationships between pain intensity and (a) depressive symptoms and (b) pain catastrophizing at -1 SD, mean, and +1 SD of pain

self-efficacy. SE= pain self-effcacy.
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activatedoy the experiencef bodily painandto actasa proximalfactorfor depressiveymp-
toms.Otherresearcherbavefound supportfor this mediatingrole for catastrophicognitions
[8,9]. Our studycorroborategheir resultsand found that painintensitywasassociatevith
increasedlepressiveymptomsthrough more catastrophicognitions.However different
from previousstudieswhich reportedfull mediation[8,9], weonly found partial mediation.
Thedirect effectof painintensityon depressiveymptomsn our studysuggestthat chronic
painitselfappeardo beasufficientcondition for the developmenbf depressiorin older
adults.More studiesareneededo determinewhetherthereremainsadirect effectof pain
intensityon depressiveymptomsaftercontrolling for catastrophicognitions.

Our resultsfurther suggesthat not only doescatastrophizingnediatethe relationship
betweerpainintensityanddepressivaymptomsput that this mediationpathwaydependson
thelevelof pain self-efficacySelf-efficacythe beliefthat one candealwith the pain symptoms
andto reducetheir impacton everydayife, washypothesizedo attenuatehelink between
painintensityand catastrophicognitions.Consistentith our hypothesiswefound that self-
efficacymoderatedherelationshipbetweerpainintensityand catastrophicognitionssuch
thattherelationshipwasweakemwhenself-efficacyvashigher.To the bestof our knowledge,
thisisthefirst studyto demonstratesucha moderationeffectof self-efficacyn theliterature,
with significantimplicationsfor theoreticaldevelopment.

Therelationshipbetweerself-efficacyand catastrophizindnasnot beenclearlyspelledout
in theliterature. Typicallytheyareconsideredositiveand negativecognition respectivelyn
dealingwith painandareshownto beindependentlyrelatedto pain outcomeq32,33].Sucha
viewignoresthe decadesf researclon the psychologyf resilienceandself-efficacyasa
resourcehat contributesto resilienceResilienceefersgenerallyto the ability to bounceback
from adversityandresearcherkok for protectivefactorsthat attenuatehe connection
betweeradversityand negativeoutcomesandself-efficacys onesuchprotectivefactorthat
hasreceivedtonsistensupportin theliterature[34]. In the contextof copingwith pain, for
examplethosewith ahigh sensef self-efficacyvould bemorelikely to viewpain-related
issueaschallengeso beovercometo recoupafterdefeatsandto keepfinding waysto con-
tain itsimpact[11], and hencesuchindividualswould belesdikely than thosewith low self-
efficacyto engagen rumination andto feeloverwhelmedy the pain sensation.

Resiliencés usuallydemonstratedy asignificantinteractionbetweerthe adversityand
the protectivefactor[35]. Indeed,wefound that pain self-efficacynoderatedhe relationship
betweerpainintensityand catastrophicognitionsasshownby a significantpainintensityx
self-efficacyerm. The simpleslopesplottedin Fig 2B showedhatthe strengthof the associa-
tion betweerpainintensityand catastrophizinglependedn the levelof self-efficacybthis
relationshipwasstrongestwhenself-efficacyvaslow and graduallydiminishedwith higher
self-efficacyln otherwords,olderchronicpainpatientswith higherself-efficacyvereless
likely to engagen catastrophicognitionsthanthosewho hadacomparabldevelof painbut a
lower sensef self-efficacyOn top of the mediationalrole of catastrophicognitions,our find-
ingssuggestethattheindirect effectof painintensityon depressiveymptomspy wayof cata-
strophizing,wasmoderatedy pain self-efficacyswell. With increasindevelsof pain self-
efficacythisindirect effectbecamaveaketin adose-dependemnhanner.

Furthermore wefound that self-efficacyalsomoderatedhe directrelationshipbetween
painintensityanddepressiveymptomsln fact,consistentvith the painliterature,wefound a
significantassociatioetweerself-efficacyand depressiveymptomsplder chronic pain
patientswith higherself-efficacyeportedlessdepressivaymptomghanthosewith lowerself-
efficacy However this direct effectdid not accountfor the entirety of the negativeassociation
betweerpain self-efficacyand depressiveymptomssuchanegativerelationshipwasalsodue
to thefactthat self-efficacyveakenedhe connectionbetweerpainintensityand depressive
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symptomsThis moderationeffectwasalsoreportedby Pjanicandcolleaguesarlier[16].
Again,therewasastrongrelationshipbetweermpainintensityand depressiveymptomsonly
whenself-efficacyvaslow. At high levelsof self-efficacyplderadults'depressiveymptoms
wasindependenbf thelevelof pain experiencedi.e.,remainingrelativelylow evenwhenpain
wassevere)Theactualconnectionbetweerpain self-efficacyand depressiveymptoms
appeargo bemore complicatedhanwasassumegbreviouslywhile older chronicpain
patientswith higherself-efficacyarein generalessdepressethanthosewith lower self-effi-
cacy(i.e.,thedirecteffect) theyarealsolesdikely to feeldepressednder moderateto severe
pain becausef the attenuatecdeffectof pain intensityon depressiveaymptomseitherdirectly
or indirectly throughreducedcatastrophizing.

Although catastrophicognitionwasmoststronglyassociateavith depressivaymp-
toms,the presenffindings suggesthat pain self-efficacyhouldalsobeakeytargetfor
changen interventionprograms Along thisline, Turner and colleague$found, in aran-
domizedcontrolledtrial, that self-efficacyiniquelymediatedthe effectof cognitive-
behavioratreatmenton painintensity,activityinterferenceandjaw uselimitations after
oneyearin agroupof chronicfacialpain patients[36]. It isalsopossiblehat painself-
efficacyis a®commondenominator’amonginterventionsthatwork in the sensehat
effectiveinterventions whetheradoptingthe mindfulnessor the cognitive-behavioral
approachwould promoteasensef personakfficacyin copingwith painandin reducing
theimpactof painon everydayife [37].

Fivelimitations of this studyneedto bementioned.First,the samplewereonly moder-
atelydepressednddid not reportedlyengagen much catastrophichinking. It would be
importantto attemptto replicatethe presenffindingsin asamplewith more catastrophic
thinking andmore seriousdepressiveymptoms Suchasamplemaybemorelikely found
in clinical settingsthanin the community. Secondalthoughthis studyaddsto therela-
tively smallliteraturefocusingon chronic painin olderadults,future studiesshould
recruitagenerabdultsampleo seef the currentfindingscanbegeneralizedo younger
adultswith chronicpain.Third, the samplewaspredominantlywomen.Althoughit is not
uncommonto havemorewomenthan menin oldersamplesfuture researctshould
recruitamore sex-balancedampleFourth, althoughstudiesof healthyindividualshave
found the effectof self-efficacyo bestrongerin individualisticthanin collectivisticcul-
tures[38,39]similar cross-culturatomparisorhasnot beenconductedfor pain patients.
Thus,it isimportantto conductfurther researctio seewhetherthe moderationalrolesof
self-efficacyaregeneralizablacrossulturesandwhetherits effectsarestrongerin some
culturalgroupsthanothers.

Finally,the cross-sectionalesignis limited in two ways It hasbeenknown that esti-
matesof mediationeffectdn cross-sectionahodelswould differ from thosein longitudi-
nalmodels,dueto theinability of cross-sectionadatato modelchangesn the mediator
andthedependenvariableovertime [40]. Thecurrentresultsaboutthe mediationalrole
of catastrophizinghouldthereforebetakenwith caution,andcorroborationthrough
analyzinga 3-wavelongitudinalmodelis neededn future researcho strengtherthe sup-
port for thistheoreticalmodel.Moreover,the causallirectionsarenot necessarilpne
wayfrom painintensityto catastrophizingandto depressiveaymptomg41,42].Although
the possibilityof reversecausatiordoesnot in itselfinvalidateour theoreticaimodel,the
true relationshipsamongthesefactorsmaybealot more complexthatimpliesadown-
wardspiralin painanddepressiorovertime, unlessonedevelopasensef efficacyin
dealingwith pain-relatedssuesFutureresearctshouldaim atalongitudinaldesignwith
severalvaveswith carefullyspaced-ouintervalsin orderto testmoderatedmediation
andreversecausatiorsimultaneously.
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Conclusions

Thisisthefirst studyto demonstraten amoderatednediationmodelconcerningthe protec-
tive role of pain self-efficacyn the procesdeadingto pain-relateddepressiveymptomsOn
top of thedirecteffectof self-efficacyn depressiveymptomsit isimportant to notethe mod-
erationalrole that self-efficacylaysin this processAs a protectivefactor, pain self-efficacy
attenuateshedirectrelationshipbetweerchronic painanddepressiveymptomsandalso
their indirect relationshipthroughreducingcatastrophizingaboutpain. The studyprovidesa
newperspectivéo understandhe complexrelationshipsamongpain intensity,catastrophiz-
ing, andself-efficacyn accountingfor depressiveymptomsn olderchronic pain patients.
Our studysuggestthe potentialneedof consideringboth pain self-efficacyand catastrophiz-
ing in the designof paininterventionprograms.
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