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ABSTRACT

Catastrophic thinking about pain has been idextiis an important determinant of
adjustment to pain, in both adults and children.sialy has investigated the prospective and
unique role of catastrophizing in explaining lapain and disability in children. The aim of
the present study was to investigate the prospectikes of catastrophic thinking about pain,
pain intensity, and trait anxiety and their putatrelationship with pain and disability tested
six months later. Participants were 323 schoolcbiidAnalyses revealed that the child’s pain
catastrophizing at baseline had a small but unaprgribution to the prediction of pain and
disability 6 months later, even when controlling tbe initial pain and disability levels. In
line with expectations, moderation analyses revetiat the effects of catastrophizing upon
pain and disability at follow-up were only true ftinose children reporting low levels
intensity of pain at baseline. The variability irsability and pain complaint could not be
explained by trait anxiety. Instead anxious dispmsi might be best conceived of as a
precursor of catastrophizing in children; i.e. drein with higher levels of trait anxiety at
baseline were more inclined to report higher lew&iscatastrophizing at follow-up. The
findings are discussed in terms of potential merdmas through which catastrophizing might

exert its negative impact upon pain and disabditycomes in children.



1. INTRODUCTION

Children frequently experience pain (Perquin et 2000) Most of these experiences
are not disabling and go unreported or unnoticed. &Fminority of children, however, the
repeated experience of pain substantially impairgsigal, social and psychological
functioning (Kashikar-Zuck et al., 2001). Althougfain intensity has been shown to be
important in understanding disability in childre@ldar and Walker, 2006), other factors,
above and beyond pain intensity, may constituislkafactor for the maintenance of pain and
disability. In particular, pain catastrophizing,fided as an exaggerated negative orientation
toward actual and anticipated painful stimuli (8alh et al., 1995; 2001), has emerged as a
salient determinant of adjustment to pain in balbl®s (Sullivan et al., 2001) and children
(Vervoort et al., 2006).

Despite research reporting an increased associb@tween pain catastrophizing and
poor outcomes such as increased pain and disalfditifivan et al., 1995), several issues
remain unaddressed. First, the majority of stuttiesstigating the role of catastrophizing are
cross-sectional in design (see e.g. Sullivan et1l898). Second, although it is known that
catastrophically appraising threat emerges earlyiféen(Brown et al., 1986), no study has
investigated the prospective role of catastropkizim children, and its potential risks of
fuelling or maintaining later pain and disabilityhird, it is known that the specific effects of
pain catastrophizing have a general relationship wiher distress-related variables such as
trait anxiety, defined as an enduring pattern dbmatic negative appraisal (Sullivan et al.,
2001). Disentangling the effects of catastrophizangl trait anxiety is of theoretical and
clinical interest. It has been suggested that amoans disposition has no direct effect upon
pain and disability, but might best be conceive@®fi precursor of catastrophizing (Goubert
et al.,, 2004). To date, prospective data on thativel importance of trait anxiety versus

catastrophizing are lacking.



There were three objectives of this study. Firs,imvestigated whether, in a sample
of school children, catastrophizing measured atlbees (time 1) positively contributes to the
prediction of pain and disability measured six nhsntater (time 2). Second, given the
significant role of pain intensity for pain and allity outcomes (Claar and Walker, 2006),
we investigated whether the relationship betweetastaphizing (time 1) and pain and
disability (time 2) holds for different levels oam (time 1). Given that high-intensity pain in
itself is less likely to go unnoticed for everyoraad therefore more likely to interfere with
daily functioning (Eccleston and Crombez, 1999 ¢ffects of catastrophizing may become
most pronounced at lower pain intensities. As swah hypothesized that catastrophizing at
time 1 might be a vulnerability factor for (1) tirerease of pain and (2) disability at time 2,
in particular when pain at time 1 is low. Third,ander to explore the conceptual utility and
distinctiveness of catastrophizing, we hypothesited trait anxiety will not account for the
effects of catastrophizing. Instead, we expect thatchild’s anxious disposition might be

conceived of as a precursor of pain catastrophizing

2. METHOD

2.1. Participants

Following approval from the ethics committee of tRaculty of Psychology and
Educational Sciences of Ghent University, twentgéhhigh schools (grades 4 through 9)
were contacted for the assessment at Time 1. Elesteools agreed to participate, yielding a
potential sample of 2016 children. Parental infaingensent and child assent were obtained
for 1376 children, and 1373 children returning ctetgx questionnaires (response rate =
68.11%; 673 boys, 700 girls). Of the 1373, 492 eated to be re-contacted and were
approached six months later for the Time 2 assessni@ree hundred and sixty eight

children (n = 368; 171 boys, 197 girls), 74.80% tbé sample re-contacted, returned



completed questionnaires. The final sample for Winomplete data were available consisted
of 323 children: invalid composite scores (morenthi2% of the items of a given
questionnaire not answered) were coded as misshgy. There were no other exclusion
criteria specified. Drop-out analyses showed thatrd were no significant differences on
socio-demographic and other variables includedhis study as rated in the baseline study (n
= 1373), children entering the study (n = 323)sthavho did not consent to be re-contacted (n
= 881) or did not later respond (n = 124). The mag® of the sample of children was 12.32
years (SD = 1.44 years, range 9.58 years to 15288sy. In terms of school grades, 15.2
percent of the children (n = 49) were recruitedrfrihe fourth grade, 19.5% (n = 63) from the
fifth grade, 14.9% (n = 48) from the sixth gradé,436 (n = 111) from the seventh grade, and
10.8% (n = 35) from the eight grade, and 5.3% @¥)>from the ninth grade. The majority of
the children were Caucasian (98.8%). Approxima&d%o of the children lived in a family
whose parents were married or co-habiting.
2.2. Procedure

Schools were contacted first by letter, then bynghor a visit. After consent was
obtained from the school director for this studyake place, teachers and parents were sent a
letter explaining the purpose of the study. Paréints were explained that we were interested
in how they experience pain. Written informed p#&skrconsent, and child assent, was
obtained. Questionnaires for the assessment atinmgéme 1) were administered to the
children during regular school hours. Time 1 assess took place about the end of the
school year (April-May). Parent questionnaires pacent consent form giving permission for
further contact at the 6 month follow-up periodn@ 2) were sent home with the child.
Parents completing the time 1 assessments retalheequestionnaires and consent form by
mail. Three weeks after time 1 assessment a Mtsrsent home with all children to remind

the parents to fill out the questionnaires and enoh$orm, if not already done, and to return



them by mail. For the assessment at time 2 (6 nsdater; i.e. October - November), parent
and child questionnaires were sent home and retupenail. A reminder letter to participate

was sent home to those parents and children whoddiceply within 3 weeks. For the present
study, only questionnaires administered to thedohiére used.

2.3. Instruments

Participants completed a battery of questionnassessing pain catastrophizing, pain
intensity, functional disability and trait anxietyrait anxiety was assessed only at time 1.
Pain intensity, functional disability and pain cdtaphizing were assessed both at time 1 and
time 2 (6-months later).

Catastrophic thinking about pain was assessed th#hDutch version of th@ain
Catastrophizing Scale for Children (PCS-C; Crombez et al., 2003). This instrumenéans
adaptation of the adult Pain Catastrophizing S¢aildlivan et al., 1995). The PCS-C consists
of 13 items describing different thoughts and fegdi that children may experience when they

were in pain. Children rate how frequently they engnce each of the thoughts and feelings
when they are in pain using a 5-point scale (0 eatall’, 4 ='extremely’). The PCS-C yields
a total score that can range from 0 to 52, ancethubscale scores for rumination (e.g. ‘when
| have pain, | can’t keep it out of my mind’), mafigation (e.g. ‘When | have pain, | keep
thinking of other painful events’) and helplessn@sg. * When | have pain, there is nothing |
can do to reduce the pain’). The PCS-C has beewrsho be both reliable and valid with
children aged from 9 to 15 years (Crombez et 8032 and showed high internal consistency

in the present sample € .88 at time 1; .86 at time 2).

Pain intensity was assessed on a 0- to 100 mm Visual Analoguee SUAS; 0 = ‘no
pain’, 100 = ‘a lot of pain”. The participants veeasked to rate their ‘present’ and ‘highest’

pain intensity in the past two weeks. The meanesobrpresent pain intensity’ and ‘highest



pain intensity’ was calculated as an index of [z@werity. Further, frequency of pain episodes

(0 =‘none’, 4 = ‘constant’) during the last two @ks was assessed.

Trait anxiety was assessed by the Trait version of the DutchioreriSate-Trait
Anxiety Inventory for Children (STAIC-trait; Spielberger et al., 1973; Bakkeradt, 1989).
The STAIC-trait is a 20-item questionnaire desigtedeasure the disposition in children to
interpret situations in a threatening way (e.gadtice my heart beats fast’). Participants are
asked to use a 3-point scale to indicate how ofich statement is true of them (‘hardly
ever’, ‘sometimes’ or ‘often’). Total scores camga from O to 40. The STAIC has been
shown to be a reliable and valid instrument in fmes research (STAIC-trait; Spielberger et
al., 1973; Bakker et al., 1989) and showed higarivdl consistency in the present sample (
= .88).

Functional disability was assessed with the Duttsion of the~unctional Disability
Inventory (FDI; Walker and Greene, 1991; Crombez et al.,3200he FDI is a self-report
inventory for children that measures perceivedidiffy, due to somatic symptoms, in
performing a number of activities in the domainsschool, home, recreation, and social
interactions (e.g. ‘being at school all day’). tnsists of 15 items to be rated on a 5-point
scale (0 to 4), and yields total scores that cagedrom 0 to 60. The reliability and validity
of the FDI has been demonstrated in previous reBg&valker and Greene, 1991; Claar and
Walker, 2006). Cronbach’s alpha of .84, respecyiv@8 in the present sample indicated high

reliability at time 1 and time 2 assessment.

3. RESULTS

3.1 Statistical analyses

Correlational and regression analyses (using SBSJ were performed to examine

the expected prospective associations between gad@rstrophizing, trait anxiety, pain, and



functional disability. Given we had a priori hypeties about the direction of effects, one-
tailed tests of significance (p < .05) were used.

3.2 Descriptive statistics

Mean scores, standard deviations, and Cronbacltsefficients for all measures at
Time 1 and at Time 2 (6 month follow up) are présdnin Table 1. The mean levels of
catastrophic thinking about pain at Time 1 (M =6R.SD = 8.10; range 0-40) and Time 2 (M
= 11.48, SD = 7.11; range 0-39) were comparablé wie mean levels reported in another
sample of school children (Vervoort et al., 2006)e Time 1 measure of catastrophizing was
significantly higher than the level of catastrophiz at Time 2 (t(362) = 2.73, p<.01).
Children reported similar levels of pain severitytbe VAS, compared with other samples of
school children (Vervoort et al., 2008). The meatings were 16.17 (SD = 22.75; range 0-
100) for the present pain level at Time 1, and 429D = 19.04; range 0-78) at Time 2, and
42.85 (SD = 30.26; range 0-100) for the highesh pewvel in the past two weeks at Time 1,
and 35.78 (SD = 30.79; range 0-100) at Time 2. Me&an pain intensity at Time 1 (M =
29.51, SD = 23.32; range 0-100) was significanifjhr than the mean pain intensity at Time
2 (M = 23.96, SD = 22.40; range 0-87.5; t(367) 693p<.0001). The majority of the school
children (78.5% at Time 1 and 65.8 % at Time 2prtgal at least one pain experience in the
past two weeks. Of these children, 23.1% at Tinend 20.1 % at Time 2 reported having
experienced pain ‘only once’, 42.7% at Time 1 ab®% at Time 2 reported experiencing
pain ‘sometimes’, 10.1% at Time 1 and 9% at TimeeRorted having experienced pain
‘often’ and 2.2% at Time 1 and 0.8% at Time 2 régarexperiencing ‘constant’ pain. The
most frequent pain complaints were pain in the 5% at time 1 and 31% at time 2),
headaches (23% at time 1 and 18% at time 2), amdasth ache (19% at time 1 and 13% at
time 2). Mean functional disability at Time 1 (M6-62, SD = 6.53; range 0-35) and Time 2

(M = 5.27, SD = 6.57; range 0-44) was lower tham ithean level reported in a sample of



children with chronic pain (Crombez et al., 2003aa and Walker, 2006). Time 1 level of
functional disability was significantly lower thahe mean level of functional disability at
Time 2 ((333) = 3.51, p<.005)The level of trait anxiety (M = 13.22, SD = 7.36nge 0-39)
at Time 1 was lower than the mean level reported sgample of children with chronic pain
(Vervoort et al., 2006).

3.3 Correlations

All correlations between variables were signifi¢gpbositive, varying between .11 and
.48 (see also Table 1). Correlation coefficientsen@gher between constructs measured at
the same time, as compared to correlation coeffisibetween Time 1 and Time 2 measures.
Of particular interest for this study were the etations between pain catastrophizing at Time
1 and the measurements six months later. As expectralyses revealed significant
correlations between pain catastrophizing at Timentl pain intensity and functional
disability at Time 2. Of further interest, the testest correlation coefficient of
catastrophizing measured at Time 1 and Time 2 wgsfisantly positive (.42), but low
compared to findings in adult clinical populatidnswhich test-retest correlation coefficients
about .80 have been reported over a six monthgésee e.g. Keefe et al., 1989).

- Insert Table 1 about here —

3.4 Value of catastrophizing in predicting paireimity at six months and the moderating role

of pain intensity

A hierarchical regression analysis was performeithtestigate the contribution of the
child’s catastrophizing (Time 1) in predicting pamensity at six months (Time 2) (see Table
2). In addition, we investigated to what extentdbiag pain intensity (Time 1) moderates this
relationship. To test for pain intensity (Time X @ moderator, it is necessary to enter the

cross-product terms of pain intensity (Time 1) @ath catastrophizing (Time 1) in a separate
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block in the hierarchical regression analysis,owihg the entry of pain intensity (Time 1)
and pain catastrophizing (Time 1) as first-ordemte (Baron and Kenny, 1986). To reduce
the effects of multicollinearity, continuous varie® were centered (Aiken and West, 1991).
In the first step, the child’s sex (boys coded agifls coded as 1) and age were entered to
control for possible effects of sociodemographidaldes. To investigate the unique effects
of pain catastrophizing, beyond the child’s traiixi@ty, the child’s level of trait anxiety
(Time 1) was entered in the second step. In thre 8tep, the child’s pain intensity (Time 1)
and pain catastrophizing (Time 1) were enteredhdénfinal step, the interaction term between
pain intensity (Time 1) and pain catastrophizingm@ 1) was entered. Variance-inflation
factors were acceptable (range 1.04-1.56), sugugpesthat there was no problem of
multicollinearity. Statistically significant intecdons were interpreted by plotting regression
lines for high and low values of the moderator afle (Aiken and West, 1991; Holmbeck,
2002).

Analyses revealed a significant main effect for §yye .11, p < .05), indicating that
reports of pain intensity increase with increasagg of the child. Sex also had a significant
contribution § = .14, p < .05), with girls reporting higher lesadf pain compared to boys.
There was no significant contribution of trait agtyi (8 = -.01, nsJ. Pain intensity at Time 1
significantly predicted pain intensity six monttedr at Time 2 = .19, p < .0001), with
higher levels of pain at Time 1 being associateith Wigher levels of pain intensity at Time 2.
After controlling for the child’s pain intensity,hé contribution of the child’'s pain
catastrophizing (Time 1) was small but significght= .11, p < .05), with higher levels of
catastrophizing being associated with higher lewdlpain at six months. The interaction
between pain intensity and catastrophizing (Timealgo had a small, but significant

contribution § = -.11, p <.05). To illustrate the pattern refietin this statistically significant

2 Exploration whether the effect of negative affeityiupon pain intensity at follow-up is dependepbn level
of catastrophizing (Time 1) revealed no significent¢raction effect.
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interaction term, we plotted regression lines fighh(+1 SDabove the mean) and low (-1 SD
below the mean) values of the moderator variablelrtdeck, 2002) (see Figure 1).
Significance tests for both slopes showed thastbpe for the Low Pain intensity regression
line was significant§ = .20, p< .05), indicating higher levels of catastrophg{iTime 1) are
associated with higher levels of pain intensityfaow-up (Time 2), but only for children
who reported low levels of pain intensity (Time The slope for the High Pain intensity
regression line did not reach significan@= .02, ns), indicating that higher levels of pain
catastrophizing are not associated with higherléeeé pain intensity at Time 2 when the
Time 1 level of pain was high.

- Insert Table 2 about here -

- Insert Figure 1 about here -

3.5 Value of catastrophizing in predicting funcibndisability at follow-up and the

moderating role of pain intensity

A hierarchical regression analysis was performeithtestigate the contribution of the
child’s catastrophizing (Time 1) in predicting fuilomal disability at six months (see Table 3)
and the moderating role of pain intensity (Time The regression analyses with functional
disability (Time 2) as dependent variable was simib the regression analysis with pain
intensity (Time 2) as dependent variable, exceat We now also controlled for the level of
functional disability at Time 1 in the third step the analysis. Again, variance-inflation
factors were acceptable (range 1.06- 1.60), suiggeshat there was no problem of
multicollinearity.

Analyses revealed a significant effect for age=(.10, p < .05), indicating that reports

of functional disability increase with increasingeaof the child. There were no significant
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effects for sex { = .07, ns) and trait anxietyp (= .01, ns). Baseline level of functional
disability (Time 1) had a significant contributi¢d = .26, p< .0001), indicating that higher
levels of disability (Time 1) are associated witgher levels of disability later (Time 2). Pain
intensity at Time 1 had also a significant conttitn (3 = .12, p<.05), indicating that higher
levels of baseline pain are associated with higgnezls of functional disability 6 months later.
After controlling for the child’s initial level offunctional disability (Time 1) and pain
intensity (Time 1), the contribution of the childjgain catastrophizing (Time 1) was
significant ¢ = .11, p < .05), with higher levels of baselin¢éastrophizing being associated
with higher levels of functional disability at simonths. The interaction between pain
catastrophizing (Time 1) and pain intensity (Timenhas small but significanf3(= -.10, p <
.05) indicating that the relationship between dab@hizing (Time 1) and functional disability
(Time 2) is conditional on initial levels of paintensity (Time 1). Significance tests for the
Low (- 1SD below the mean) and High (+ 1SD abowertiean) pain intensity regression line
indicated that the slope for the Low Pain intensgigression line was significar € .19, p<
.05), indicating higher levels of catastrophizingrane 1 are associated with higher levels of
functional disability six months later, but onlyrfohildren who reported low levels of pain
intensity at Time 1. The slope for the High Paitensity regression line did not reach
significance B = .03, ns), indicating that higher levels of paiatastrophizing are not
associated with higher levels of functional disépiat follow-up when the baseline level of
pain (Time 1) was high.

- Insert Table 3 about here —

- Insert Figure 2 about here —

3.6 The relationship between trait anxiety and gaitastrophizing

® Exploration whether the effect of negative affeityiupon pain intensity at follow-up is dependepbn level
of catastrophizing (Time 1) revealed no significent¢raction effect.
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Following first, the results of the present studlicating that the effects of pain
catastrophizing upon pain and disability at follaw-cannot be accounted for by trait anxiety,
and second, the results of previous studies suggeitat a person’s anxious disposition
might be conceived of as a precursor to catasteophi(see e.g. Goubert et al., 2004), a
hierarchical regression analysis was performecdhtestigate the contribution of trait anxiety
at Time 1 in predicting pain catastrophizing sixntins later (Time 2) (see Table 4). Similar
to previous regression analyses, we also contrétlethe child’s sex and age in the first step
of the analysis. To examine the antecedent stdtpsia and disability for catastrophizing,
pain intensity (Time 1) and functional disabiliffifhe 1) were entered in the second step. In
the third step, the child’s pain catastrophizingn{@ 1) was entered. In the fourth step, the
child’s level of trait anxiety (Time 1) was enterefigain, variance-inflation factors were
acceptable (range 1.05 — 1.56), suggesting thet thas no problem of multicollinearity.

Analyses revealed no significant effects for afle=(.06, ns), sex( = -.01, ns),
baseline pain intensity3(= -.01, ns) and functional disability tB € -.05, ns). As expected,
baseline level of catastrophizing (Time 1) hadgmigicant contribution § =.34, p < .0001),
indicating that higher levels of catastrophizingrahe 1 are associated with higher levels of
catastrophizing at Time 2. After partialling outetlinfluence of age, sex, pain intensity,
functional disability and baseline catastrophizitrgjt anxiety, uniquely contributed to the
prediction of catastrophizing tB E.24, p < .0001); higher levels of NA are indepamity
associated with higher levels of catastrophizimgdiths latek

- Insert Table 4 about here —

4. DISCUSSION

“ Exploration whether the relationship between (Time 1) and pain catastrophizing (Time 2) is
moderated by the child’s level of pain intensityn§€ 1), functional disability_(Time 1) or pain csitaphizing
(Time 1) revealed no significant interaction effec
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This study of school attending children was desifto investigate the prospective
roles of catastrophic thinking about pain, paireisity, and trait anxiety and their putative
relationship with pain and disability tested six ntits later. The results were largely as
predicted. First, the child’s pain catastrophizaigoaseline had a unique contribution to the
prediction of pain and disability 6 months lateree when controlling for the initial pain and
disability levels. Second, moderation analysesake¢kethat the effects of pain catastrophizing
upon pain and disability 6 months later were onlyetfor those children reporting low levels

intensity of pain at baseline-

paiismildn-intensity-may-be-a-risk-factorfaterpain-and-disabilityl hird, the variability

in disability and pain complaint could not be expéal by trait anxiety. Instead trait anxiety
might be best conceived of as a precursor of cafasizing in children; i.e. children with
higher levels of trait anxiety at baseline were enamclined to report higher levels of
catastrophizing at follow-up. These findings do sapport the idea that catastrophizing is
only an instantiation of trait anxiety (Turner aAdron, 2001). The effects of both variables
are not interchangeable, rather catastrophizing axése as a function of predispositional
factors such as trait anxiety (see also Crombat ,2002; Goubert et al., 2004).

Our findings are consistent with previous resumonstrated in cross-sectional
studies with children and adults (Sullivan et aB95; Crombez et al., 2003; Lynch et al.,
2006; Vervoort et al., 2006) and prospective stiavégh adults (Keefe et al., 1989; Sullivan
et al., 1995), and also extend the earlier regulégveral ways. First, to our knowledge, this is
the first study to prospectively investigate thkerof pain catastrophizing and trait anxiety in

a sample of school children. Second, we focus ensfiecific conditions under which pain

catastrophizing exerts its negative influence—easults—corroboratepreviousfindings—from
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2006). Although explained variance rates were small, ghesent findings extend previous
ones by indicating that higher levels of catastioiply contribute to deleterious pain and

disability outcomes only when their initial paintensity level was low—Children—aho

The present findings indicate that characteristadating primarily to pain (e.g. pain

intensity), and specific motivational and cognita#ective factors (e.g. pain catastrophizing)
intersect in predicting pain and disability outceameéOur results further indicate that
catastrophizing might be important in understandirggonset of higher levels of pain but less
so for the maintenance of high levels of pain. €hare several possible pathways through
which pain catastrophizing might affect pain andadility that need further investigation
(Edwards et al., 2006).

First, catastrophizing about pain may affect paitensity and disability through
processes related togilance to threat. In particular, catastrophic thinkingoab pain has
been found to induce a hypervigilance to pain (\2@mme et al., 2004; 2007; Crombez et
al., 2005; Van Slyke and Walker, 2006). High catgstizers may therefore be attentionally
biased towards pain or pain-related informationr Ragh catastrophizing children, the
experience of paimn and of itself may reflect high threat and hence, may be attealip
demanding (Crombez et al., 1998; 1999). Previaudirigs indicating that threat itself, above
and beyond the intensity of pain, is sufficientriterrupt attention (Eccleston and Crombez,
1999), to decrease coping efficacy with pain (Hayae et al., 1990; Sullivan et al., 1995)
and to interfere with daily functioning by inducirayoidance behaviours (Crombez et al.,
1999), suggest that appraisal and attentional psese might be invoked to explain how
catastrophizing exerts its negative influence upam and disability outcomes (Crombez et

al., 1998; Sullivan et al., 2001).
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Second, catastrophizing may also enhance pain madbility via its effects on the
social environment (Buenaver et al., 2007). Inipaldr, it has been suggested that high
catastrophizers’ appraisals of pain as extremelgatening and difficult to cope with may
elicit attempts to seek support from others, f@tance by the overt display of pain (Sullivan
et al., 2001; 2006). This pathway is not independtem the hypervigilance route expounded
above, but perhaps an environmental extension. htengd threat may not only be
attentionally demanding for the individual in palbyt may, through encoding into expressive
behaviours, also draw upon other’s attention arghamsiveness. In support of this view,
studies with adults have indicated that higher Iewd pain catastrophizing are associated
with higher levels of pain expression (Sullivanakt 2004; 2006), yet may elicit not only
solicitous (Giardino et al., 2003), but also catior punishing responses (Keefe et al., 2003;
Cano, 2004). Both types of responses, however, rhay mechanisms by which
catastrophizing exerts its detrimental effects upam outcomes (Buenaver et al., 2007).
Solicitous responses may enhance a persons’ tepderavoid pain (Peterson and Palermo,
2004; Van Slyke and Walker, 2006). Punishing respsmmay add to the aversiveness of pain
experiences in ways that similarly enhance avoidaicCracken, 2005; Buenaver et al.,
2007). Few studies, however, have examined paastaphizing in children in the context of
seeking or demanding help. Preliminary findingsiarne with adult literature; higher levels
of catastrophizing in children are associated vaitmore expressive orientation in dealing
with pain (Bédard et al., 1997; Vervoort et al.08D However, its association with others’
responses remains to be investigated.

Of further interest, the children of the presemhgke showed a rather moderate degree
of consistency in their level of catastrophizinggoa 6 months period. Although comparisons
with other studies are difficult given differendaessample characteristics or time periods, our

test-retest correlation coefficient is only halorfr those that have been reported in other
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studies with adults (Keefe et al., 1989; Sullivanaké, 1995). This might indicate that,
especially in children, catastrophizing is not ayv&able response to pain but might be better
considered as modifiable and more situation-sped¢ifurner and Aaron, 2001; Ellis and
D’Eon, 2002). Given that catastrophizing is asdedawith negative pain related outcomes
and appears to become more stable in adults thahilafren, it is important to examine the
dynamic properties of catastrophizing throughouildchdevelopment to come to an
understanding of variables that are likely to mizien or promote catastrophizing. As
suggested by our findings, children reporting Hgfels of trait anxiety might be particularly
vulnerable to catastrophizing.

There are a number of limitations to this studybt considered. First, the study
sample consisted of school children. Further rebteals needed to examine the
generalizability of the results to samples of al@tdwith chronic or clinical pain. Second, the
measure of disability used in the present study dme evaluate impairment exclusively due
to pain. Children were asked to rate perceiveddtiltiy of performing each activity due to
‘physical health’. Most likely, this has resulted an underestimation of the associations
between disability, pain catastrophizing and painird, explained variance rates were very
small. Other factors, both child-related factoracts as depression (Hoff et al., 2006;
Gauntlett-Gilbert and Eccleston, 2007) and parelated factors, such as parental attention to
their child’s pain (Chambers et al., 2002) neetdadaken into account. Fourth, this study was
designed conceptually and specifically to focustmneffects of specific variables. Although
the present findings suggest the importance ofsaswsp and targeting catastrophizing,
extrapolation to the naturalistic case of clinigain is premature. Finally, although our
findings indicate catastrophizing has an anteceskamts for pain and disability outcomes, the

present study does not provide a test of wheth@staphizing is a direct cause of pain and
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disability. As suggested above, there might be redv@ossible mechanisms underlying or
mediating this relationship.

This prospective study is an advance on crossesetdtianalyses that dominate the
literature. However, this study is prospectivehie thost minimal form: with a measurement
at only two time points. To truly investigate thelational and developmental context of
children’s pain and pain related behaviour furthesearch is necessary that extends the
methodological canon. Prospective studies assesaingbles, at least, at 3 consecutive
points in time are necessary to make causal infeseabout mediation (Cole and Maxwell,
2003). Daily diary studies are possible that allbwe assessment of the variability and
sensitivity, both within persons and between pessaf anxious behaviour in response to
pain. Missing is any understanding of specific palated life events and their effects on
learning. And finally, some understanding of th&erof protective or pain promoting effects
of significant others such as parents or peers lvdllan invaluable part of the picture (e.g.

Eccleston et al., 2008).

18



Acknowledgments
The authors would like to thank Stefanie Demeysabél Depickere, Liesbeth Phillipaert and

Karen Smeets for their help with collection andunef the data.

19



REFERENCES

Aiken LS, West SG. Multiple regression: Testing ameérpreting interactions. Newbury
Park, CA: Sage, 1991.

Bakker FC, Van Wieringen PCW, Van der Ploeg HMjeferger CD. Handleiding
bij de Zelfbeoordelingsvragenlijst voor KinderenB{\ZK). Lisse; Swets &
Zeitlinger, 1989.

Baron RM, Kenny DA. The moderator-mediator variadiktinction in social
psychological research: Conceptual, strategic,séatiktical considerations. J Pers Soc
Psychol 1986;51:1173-82.

Bédard GBV, Reid GJ, McGrath PJ, Chambers CT. @pm@nd self-medication in a
community sample of junior high school studen&nfRes Manage 1997;2:151-6.

Brown JM, O’Keeffe J, Sanders SH, Baker B. Develeptal changes in children’s
cognitions to stressful and painful situationBedliatr Psychol 1986;11:343-57.

Buenaver LF, Edwards RR, Haythornthwaite JA. Palated catastrophizing and
perceived social responses: Inter-relationshipkarcontext of chronic pain. Pain
2007;127:234-42.

Cano A. Pain catastrophizing and social suppomanried individuals with chronic pain: the
moderating role of pain duration. Pain 2004;110:686

Chambers CT, Craig KD, Bennett SM. (2002). The iotjgh maternal behaviour on
children’s pain experiences: an experimental amalysPediatr Psychol 2002;27: 293-
301.

Claar RL, Walker LS. Functional assessment of gadipain patients:
psychomotoric properties of the Functional Dis#piliinventory. Pain,

2006:121:77-84.

20



Cole DA, Maxwell SE. Testing mediational modelshwlibngitudinal data:
guestions and tips in the use of structural eqoatimodelling. J Abnorm
Psychol 2003;112:558-77.

Crombez G, Bijttebier P, Eccleston C, Mascagni Erténs G, Goubert L,
Verstraeten K. The Child version of the Pain Catgidtizing Scale (PCS-C): a
preliminary validation. Pain 2003;104: 639-46.

Crombez G, Eccleston C, Baeyens F, Eelen P. Wheatsoinformation
threatens, catastrophic thinking enhances atteatioimterference. Pain
1998;125:356-66.

Crombez G, Eccleston C, Van den Broeck A, Van Hobdee B, Goubert L.
The effects of catastrophic thinking about painruptientional interference by
pain: no mediation of negative affectivity in hégltvolunteers and in low back
pain patientsPain Res Manage 2002;7: 31-9.

Crombez G, Van Damme S, Eccleston C. Hypervigildaogein: an experimental
and clinical analysis. Pain 2005;116:4-7.

Crombez G, Vlaeyen JWS, Heuts PHTG, Lysens R. Pelated fear is more
disabling than pain itself: evidence on the rolepafn-related fear in chronic
back pain disability. Pain 1999;80, 329-39.

Eccleston C, Crombez G. Pain demands attentioogaitive-affective model of
the interruptive function of pain. Psychol Bull 29925, 356-66.

Eccleston C, Wastell S, Crombez G, Jordan A. Ade@lessocial development
and chronic pain. Eur J Pain 2008;12:765-74.

Edwards RR, Bingham Ill CO, Bathon J, Haythornthe/diA. Catastrophizing and pain
in arthritis, fibromyalgia, and other rheumaticedises. Arthritis Rheum 2006;55:325-

32.

21



Ellis JA, D’Eon JL. Pain, emotion, and the situatibspecificity of catastrophizing.

Cognition Emotion 2002;16:519-32.

Gauntlett-Gilbert J, Eccleston C. Disability in é&kxents with chronic pain: Patterns and

predictors across different domains of functioniRgin 2007;131:132-41
Giardino ND, Jensen MP, Turner JA, Ehde DM, CardddB. Social environment
moderates the association between catastrophinghgp@ain among persons with

spinal cord injury. Pain 2003;106:19-25.

Goubert L, Crombez G, Van Damme S. The role of otgzism, pain catastrophizing and

pain-related fear in vigilance to pain: a struck@guations approach. Pain
2004;107:234-41.

Heyneman NE, Fremouw WJ, Gano D, Kirkland F, Heidemmdividual
differences and the effectiveness of different ogpistrategies for pain.
Cognitive Ther Res 1990, 14, 63-77.

Holmbeck GN. Post-hoc probing of significant modierzal and mediational effects in
studies of pediatric populations. J Pediatr Psy2002;27:87-96.

Hoff AL, Palermo TM, Schluchter M, Zebracki K, DestD. Longitudinal
relationships of depressive symptoms to pain inter@d functional disability
among children with disease-related pain. J PeBsyjchol 2006;31:1046-56.

Hunfeld JAM, Perquin CW, Duivenvoorden HJ, HazekrB@ampschreur AAJM,
Passchier J, van Suijlekom-Smit LWA, van der Woud€nChronic pain and its
impact on quality of life in adolescents and thi@milies. J Pediatr Psychol
2001;26:145-53.

Kashikar-Zuck S, Goldschneider KR, Powers SW, ValiH, Hershey AD.
Depression and functional disability in chronic #dc pain. Clin J Pain

2001:17:341-9.

22



Keefe FJ, Brown GK, Wallston KA, Caldwell DS. Cogiwith rheumatoid arthritis pain:
catastrophizing as a maladaptive strategy. Pa89;B9:51-6.

Keefe FJ, Lipkus |, Lefebvre JC, Hurwitz H, Clipp &nith J, Porter L. The social context of
gastrointestinal cancer pain: a preliminary stuxigneining the relation of patient pain
catastrophizing to patient perceptions of socigbpsut and caregiver stress and
negative responses. Pain 2003;103:151-56.

Lynch AM, Kashikar-Zuck S, Goldschneider KR, JoBés Psychosocial risks for
disability in children with chronic back pain. iR 2006;7:244-51.

McCracken LM. Social context and acceptance of mbrpain: the role of solicitous and
punishing responses. Pain 2005;113:155-59.

Peterson CC, Palermo TM. Parental reinforcemergafrrent pain: the
moderating impact of child depression and anxietyfunctional disability. J
Pediatr Psychol 2004;29:331-41.

Perquin CW, Hazebroek-Kampschreur AAJM, Hunfeld JAdhnen AM, van
Suijlekom-Smit LWA, Passchier J, van der Wouden B&in in children and
adolescents: a common experience. Pain 2000; &L:51-

Spielberger CD, Edwards CD, Lushene RE, Montud?idizek D. The State-Trait
Anxiety Inventory for Children (preliminary manualpalo Alto; Consulting
Psychologists Press. 1973.

Sullivan MJL, Adams H, Sullivan ME. Communicativengnsions of pain
catastrophizing: social cueing effects on pain b&ha and coping. Pain
2004;107:220-26.

Sullivan MJL, Bishop SR, Pivik J. The Pain Catasliaing Scale: development
and validation. Psychol Assessment 1995;7:524-32.

Sullivan MJL, Martel MO, Tripp DA, Savard A, Cromb&. The relation between

23



catastrophizing and the communication of pain erpee. Pain 2006;122:282-88.

Sullivan MJL, Stanish W, Waite H, Sullivan M, TrifipA. Catastrophizing, pain,
and disability in patients with soft-tissue ingsi Pain 1998;77:253-60.

Sullivan MJL, Thorn B, Haythornthwaite J, KeefeNfrartin M, Bradley L,

Lefebvre JC. Theoretical perspectives on the amabetween catastrophizing
and pain. Clin J Pain 2001;17:52-64.

Turner JA, Aaron LA. Pain —related catastrophizMfiat is it? Clin J Pain 2001;17:65-71.

Van Damme S, Crombez G, Eccleston C. Disengagefrantpain: the role of
catastrophic thinking about pain. Pain 2004;10:870

Van Damme S, Crombez G, Lorenz J. Pain draws vagtrhtion to its location:
experimental evidence for a threat-related bidaid 2007;8: 976-82.

Van Slyke DA, Walker LS. Mothers’ responses todtah’s pain. Clin J Pain
2006;22:387-91.

Vervoort T, Craig KD, Goubert L, Dehoorne J, JogdvRtthys D, Buysse A, Crombez
G. The expressive dimensions of pain catastroprizincomparative analysis of
school children and children with clinical pain.ifP2008; 134:59-68.

Vervoort T, Goubert L, Eccleston C, Bijttebier Rp@bez G. Catastrophic thinking about pain
is independently associated with pain severityaldigy, and somatic complaints in
school children and children with chronic pain.edildtr Psychol 2006;31:674-83.

Walker LS, Greene JW. The Functional Disabilityentory: Measuring a

neglected dimension of child health status. J&e#isychol 1991;16: 39-58.

24



FIGURE LEGENDS

Figure 1: Regression lines for the relationshipMeen the child’s pain catastrophizing at
baseline (time 1) and pain intensity at follow-upné 2) as moderated by baseline pain
intensity level of the child (time 1). StandardizBeta’s () are shown (PCS-C = Pain
Catastrophizing Scale for Children).

*p < .05, * p < .0001

Figure 2. Regression lines for the relationshipMeein the child’s baseline catastrophizing
(time 1) and functional disability at follow-up rfie 2) as moderated by the child’s baseline
level of pain (time 1). Standardized Betaf @re shown (PCS-C = Pain Catastrophizing
Scale for Children).

*p<.05
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Table 1: Means (M), Standard Deviations (SD), Ceafi’s alphad) and Pearson intercorrelations of all measures

M (SD) o 2 3 4 5 6 7

1. Pain Catastrophizing_t1 12.65 (8.10) .88 .35%** A4 A8** 427 13 23%*

2. Pain Intensity_t1 29.51 (23.32) 37 28**x 167 .20%+* L22%*%
3. Functional Disability t1 6.62 (6.53) .84 -—- 478* 16%* A7 32%**
4. Trait anxiety_t1 13.22 (7.36) .88 37 11~ L19x**
5. Pain Catastrophizing_t2 11.48 (7.11) .86 A3* .39%rxx
6. Pain Intensity_t2 23.96 (22.40) .85%
7. Functional Disability t2 5.27 (6.57) .88 - -

*p <.05; **p <.01; *** p <.0001; one-tailed guificance test
tl = baseline measure; t2 = follow-up measure ¢iths later)
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Table 2: Results of regression analyses predig@ngintensity t2

Standardized regression coefficierfisffom the last step in the analyses are shown

Step  Predictor B AR? Adjusted R
1 Age A1 .03** .03

Gender 14>

Trait anxiety t1 -.01 .006 .03

Pain intensity_t1 9% Q4 rrx .06

Pain catastrophizing_t1 A1
4 Pain intensity _tl x Pain catastrophizing_t1  -.11* .01* .07

*p <.05; * p <.01 *** p <.001; one-tailed sigitance test.



Table 3: Results of regression analyses predictingional disability t2

Standardized regression coefficierfisffom the last step in the analyses are shown

Step  Predictor B AR? Adjusted R
1 Age .10* .02* .01
Gender .07
2 Trait anxiety t1 .01 .03* .04
Functional disability t1 .26%** .08#r*
4 Pain intensity_t1 12* .02* 21
Pain catastrophizing_t1 A1
5 Pain intensity_tl x Pain catastrophizing_t1  -.10* .01* .22

*p <.05; ** p <.001; *** p <.0001; one-tailedgificance test.



Table 4: Results of regression analyses preditang catastrophizing_t2

Standardized regression coefficierfisffom the last step in the analyses are shown

Step  Predictor B AR? Adjusted R
1 Age .06 .01 .01
Gender -.01
2 Pain intensity_t1 -.01 .04 .04
Functional disability_t1 -.05
3 Pain catastrophizing_t1 347+ L1 3xxx 17
4 Trait anxiety t1 24xxx .Q4rxx 21

**p <.001; *** p < .0001; one-tailed significandest.
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