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ain Catastrophizing, but not Injury/Illness Sensitivity or Anxiety
ensitivity, Enhances Attentional Interference by Pain

inda M. G. Vancleef and Madelon L. Peters
epartment of Medical, Clinical and Experimental Psychology, Maastricht University, Maastricht, The Netherlands.

Abstract: Pain draws on attentional resources, thereby disturbing the pursuit of ongoing activities.
Several studies have made use of the primary task paradigm to study the disruptive function of pain
on attention. In this paradigm, participants perform an attentionally demanding task, while they are
occasionally distracted by mild electrical stimulation. Deterioration in task performance (in terms of
speed and accuracy) is then taken as an index of attentional interference. One major finding with this
paradigm was that pain catastrophizing enhances attentional interference. The current study aimed
to replicate this finding and to explore the possible influence of anxiety sensitivity and injury/illness
sensitivity on attentional interference. Healthy volunteers (n � 48) performed an auditory discrimi-
nation task and were thereby occasionally distracted by low electrocutaneous stimulations. The
performance on the discrimination task was subsequently related to participants’ scores on the Pain
Catastrophizing Scale, the Anxiety Sensitivity Index, and the Injury/illness Sensitivity Index. We were
unable to demonstrate an association of either injury/illness sensitivity or anxiety sensitivity with
attentional interference. Results did, however, confirm the finding that pain catastrophizing en-
hances attentional interference.
Perspective: The present study showed that pain disrupts ongoing activities. This effect is enlarged
in those with high levels of pain catastrophizing and is related to the threatening nature of pain
stimuli. The role of anxiety sensitivity and injury/illness sensitivity seems to differ from the role of
catastrophizing and needs further research.

© 2006 by the American Pain Society
Key words: Injury/illness sensitivity, anxiety sensitivity, pain catastrophizing, pain, attentional inter-

ference.
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nxiety sensitivity (AS) is defined as the height-
ened sensitivity or fear of anxiety sensations (eg,
heart palpitations) that arises from the belief that

hese sensations will lead to harmful somatic, psycholog-
cal, or physical consequences.25 AS has been suggested
o play a role in the development and maintenance of
arious acute and chronic pain-related conditions, such
s headaches, gastrointestinal pain, menstrual pain,
sthma, low back pain, and musculoskeletal pain.2 Stud-
es in both clinical and nonclinical populations have dem-
nstrated the association between AS levels and pain
elated variables. AS was found to be associated with

eceived March 9, 2005; Revised April 15, 2005; Accepted April 21, 2005.
upported by a grant from the Netherlands Organisation for Scientific
esearch (NWO) with grant no. 015-001-050.
ddress reprint requests to: Linda Vancleef, MSc, Department of Medical,
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200 MD Maastricht, The Netherlands. E-mail: L.Vancleef@dmkep.
nimaas.nl
526-5900/$32.00
2006 by the American Pain Society
coi:10.1016/j.jpain.2005.04.003
levated fear of pain, a heightened reported cognitive
isruption by pain, and heightened analgesic use in pain
atients.1 In a nonclinical population, high levels of AS
ere associated with decreased pain threshold and more

elf-reported pain in response to a cold pressor task,17,19

nd AS proved to be a stronger predictor of cold pressor
ain than fear of pain.15 Moreover, AS might be related
o cognitive biases for physically threatening and pain-
elated material.18,29 By using a dot-probe task, Keogh et
l18 found that pain-free volunteers high in AS exhibited
n increased attentional bias toward physically threaten-
ng material. In a subsequent study, participants scoring
igh on AS also exhibited an increased interpretational
ias specifically for pain-related situations, which, in ad-
ition, mediated the relation between AS and pain
hreshold in the cold pressor test.17

Thus, evidence is accumulating that AS influences the
ay people react to pain and thereby might be a poten-

ial vulnerability factor for chronic pain. However, re-

ently it has been suggested that another personality
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24 Pain Measures and Attentional Interference
rait, namely injury/illness sensitivity (IS), might play an
qually or even more important role in determining
omeone’s reaction to pain.16 According to the expect-
ncy model of Reiss,24 three fundamental fears (also
alled sensitivities) can be distinguished, ie, AS, IS, and
ear of negative evaluation. These fundamental fears
ight underlie all common fears that we encounter in
ur daily society (eg, fear of heights, fear of animals) and
an be proposed to explain various psychopathologic
onditions (eg, panic disorder, blood phobia, social pho-
ia).31 The fundamental fears themselves might in turn
e nested within the higher order factor of trait anxiety.
y administering measures of fundamental fears, com-
on fears, and trait anxiety to 100 community volun-

eers, Taylor31 was able to demonstrate that the 3 fun-
amental fears are indeed factorially distinct and
inimally intercorrelated and explain substantial pro-
ortions of variance in several common fears, as well as

n trait anxiety.
Although this study provided evidence for IS as a dis-

inct fundamental fear, its relation to common fears and
pecific forms of psychopathology has, in contrast to AS,
emained largely unexplored. It was only recently that
nterest in IS as a potential vulnerability factor for
hronic pain has arisen. Presenting an adapted version of
he hierarchical model of fundamental fears, Keogh and
smundson16 have proposed that IS might be a higher
rder factor of the common fear of pain and pain cata-
trophizing. Vancleef et al (submitted for publication)
ested the association between the 3 fundamental fears
nd other pain-related variables in a correlational study.
esults showed that both AS and IS were correlated with
everal pain measures, but that IS was a better predictor
f pain catastrophizing and fear of pain than AS. Fur-
hermore, IS was found to be associated with a height-
ned fearfulness of an impending pain stimulus before
he actual stimulus presentation, whereas this height-
ned anticipatory fearfulness could not be established
or AS (Vancleef et al, submitted for publication).
The present study further examined the putative role
f AS and IS on pain responses in pain-free volunteers.
ore specifically, it was investigated whether these 2

undamental fears would lead to heightened attentional
nterference by pain on ongoing activities. Cognitive

odels of fear state that an important function of fear is
he early detection of potential threatening situations,
nd accordingly fear is accompanied by vigilance or
eightened awareness of possible sources of threat.13

ecause IS represents a fearfulness for illness and injury,
eople with high levels of IS might be prone to prioritize
ignals of potential injury and show more disruption of
ngoing activities when confronted with a pain signal.
S might also be associated with increased attention to-
ard pain. It has been speculated that a defining feature
f AS is an increased awareness of bodily sensations in
eneral,17 and indeed a selective attentional bias for
hysical threat words was found in pain-free volunteers
coring high on AS.18 Moreover, back pain patients with
igh AS are reported to experience greater cognitive

isruption in response to pain.1 p
The attentional interference effect of pain can be ex-
erimentally established with the so-called primary task
aradigm, in which participants perform an attention-
emanding task, while at some points pain stimuli are
dministered.12 The critical parameter is deterioration of
erformance during pain. For the present study we used
he primary task as adapted by Crombez et al,7 in which
articipants perform a simple tone discrimination task,
hile they are occasionally distracted by low intensity
onpainful electrical stimulation. With this paradigm, it
as demonstrated that in clinical and nonclinical popu-

ations the degree of interference is determined by the
ntensity, the novelty, the predictability, and the threat
alue of the stimulus.4-8,10 Because threat appraisal is
ne of the determining features of attentional interfer-
nce, those who amplify threatening somatic informa-
ion are expected to show increased attentional interfer-
nce.8 Indeed, persons with high levels of pain-related
ear and persons who score high on pain catastrophizing
xhibited larger attentional interference than those who
ere low in pain-related fear and pain catastrophizing.8

Extending these findings to AS and IS, it can thus be
xpected that the presence of these traits might enhance
he threat value of somatic stimuli, thereby resulting in
arger disruption on attention as well. Persons who are
igh in IS might amplify the threat value because they
erceive the somatic stimuli as signallers of injury,
hereas persons who are high in AS might do this be-

ause they generally interpret bodily sensations nega-
ively. In addition, both AS and IS are found to be closely
elated to pain catastrophizing and fear of pain (Van-
leef et al, submitted for publication). We therefore hy-
othesized in the present study that the degree of atten-
ional interference by low intensity electric stimulation is
ependent on participants’ level of AS and IS. Further-
ore, we attempted to replicate previous findings con-

erning the association between pain catastrophizing
nd attentional interference.

aterials and Methods

articipants
Forty-eight healthy participants (12 men; 36 women)
ith a mean age of 21.75 years (range, 18 to 43 years;

tandard deviation, 4.36) took part in this study. All par-
icipants were recruited at Maastricht University’s local
ommunity through advertisements in the university pa-
er and posters in the university building. Inclusion cri-
eria for participation were a good state of health (free
rom chronic pain symptoms, free from mental illness)
nd good hearing abilities. All participants gave in-
ormed consent and received financial compensation for
heir participation. Participants were informed that they
ould decline to participate at any given time during the
xperiment. Two participants were excluded from the
isual analog scale analysis because of missing pre-
xperimental data. The Ethics Committee of the Aca-
emic Hospital Maastricht/Maastricht University ap-

roved the research protocol.
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25ORIGINAL REPORT/Vancleef and Peters
elf-report Measures
Pain catastrophizing was assessed with the Dutch ver-

ion of the Pain Catastrophizing Scale (PCS).30 In this 13-
tem scale, respondents indicate on a 5-point scale to
hat extent they experience each of 13 feelings and

houghts when they experience pain (eg, “I feel as if I
an’t take this anymore”) Both the original and the
utch versions of the PCS have proved to be reliable and
alid measures.28,33

The Dutch version of the Sensitivity Index (SI)31 consists
f 3 subscales (Anxiety Sensitivity Index [ASI], Injury/

llness Sensitivity Index [ISI], and Fear of Negative Evalu-
tion Scale [FNE]). (The English version of the SI was
ranslated into Dutch in a state-of-the-art manner, in-
olving back translation, after which the item content
as checked against the original content. The Dutch ver-

ion of the SI is available from the corresponding au-
hor.) The ASI includes 16 items concerning the negative
onsequences of experiencing anxiety (eg, “It scares me
hen my heart beats rapidly”). The ISI31 contains 6 items
ertaining to the fear of illness (eg, “I get scared when I
hink I’m coming down with an illness”) and 5 items
eferring to the fear of injury (eg, “The thought of injury
errifies me”). The FNE20 consists of 12 items measuring
he fear of negative evaluation (eg, “I worry about what
ind of impression I make on people”). Participants indi-
ate their degree of agreement with all statements of
he SI on a 5-point Likert scale. Psychometric properties
f both the original and the Dutch versions of the SI are
atisfactory31 (Vancleef et al, submitted for publication),
ith internal consistencies in the Dutch version of .88

ISI), .84 (ASI), .96(FNE), and .94 (whole SI). The test-retest
eliability coefficients for the Dutch version of the SI
howed intraclass correlation coefficients ranging from
60 to .64 with a 6-month test interval. Furthermore, the
sychometric properties of the ASI,23,26,27 the FNE,14,20

nd recently the ISI3 separately have been well docu-
ented.
Two visual analog scales were administered before and

fter the experimental phase, on which participants
ated the unpleasantness and the experienced intensity
f the electrical stimulation (ES). These scales consisted
f a horizontal line (10 cm) representing a continuum,
anging from “not at all unpleasant/not at all intense” to
very unpleasant/very intense.” Participants marked the
ine at the position within this continuum that reflects
heir opinion/experience concerning unpleasantness and
ntensity of the ES.

uditory Discrimination Task
In the auditory discrimination task, high (1000 Hz) and

ow (250 Hz) pitch tones (duration, 200 milliseconds [ms])
ere presented through a headset to the participants.
articipants responded to the tones by pressing a button
f a two-buttoned console with their dominant hand. A
otal of 48 tones were presented, with an interstimulus
nterval between 1200 and 1800 ms (mean, 1500 ms).

alf of the tones presented were high in pitch. s
lectrical Stimulation
The ES was delivered by a constant current stimulator

IDEE, Maastricht University) with an internal frequency
f 50 Hz. The ESs all had an instantaneous rise and fall
ime and a duration of 1500 ms. The stimulation was
elivered through one pair of Ag/AgCl electrodes, filled
ith hypertonic gel (Spectra EEG gel, Parker Laborato-

ies, INC, NJ), and an inter-electrode distance of 1 cm. The
lectrodes were attached at the underarm of the non-
ominant arm, after the skin area beneath the elec-
rodes was first rubbed with peeling gel to reduce skin
esistance. The ESs all had an intensity of 0.8 mA. In a
ilot study, this intensity was found to be well notice-
ble, although it remained under the pain threshold for
ll participants.

rocedure

re-experimental Phase
Participants were tested individually after informed

onsent was obtained. They were kept unaware of the
rue nature of the experiment to control for possible
emand characteristics. In line with previous studies by
rombez et al,7,8 participants were led to believe that
hey took part in a study that attempted to investigate
he putative influence of distracters on a psychophysio-
ogic measure of stimulus perception, whereby the elec-
rodes were used to measure electrodermal activity.

xperimental Procedure
First, the participants were familiarized with the ES.

herefore, a series of ESs with increasing intensity (0.2 to
.4 to 0.6 to 0.8 mA) was administered through the at-
ached electrodes. In this familiarization phase, each ES
ntensity was only presented once to the participant. Par-
icipants were kept ignorant with respect to which of
hese intensities they would receive in the experimental
hase. After this series of ESs, participants rated the un-
leasantness and the perceived intensity of the last re-
eived ES, which corresponded to the intensity of the ES
hat would be used throughout the experiment. Next,
articipants practiced the auditory discrimination task
ithout distracters. The tones (15 low pitch and 15 high
itch) were presented randomly, with an interstimulus

nterval between 1200 and 1800 ms (mean, 1500 ms).
inally, participants received further instructions about
he progress of the experiment. They were told that the
rimary goal of the study was to investigate the influ-
nce of an unfamiliar, painful stimulus on electrodermal
ctivity. Following Crombez et al,8 we enhanced the
hreat value of the ES by providing intrinsically threaten-
ng somatic information concerning the ES through tell-
ng participants that the ES would directly stimulate pain
bers. In addition, we told participants that in prior stud-

es, the reactions to ES varied across persons, with some
ersons judging them as very painful, whereas others did
ot. Finally, participants were instructed that they
hould try to ignore the pain stimuli and concentrate on
erforming the auditory task as well and as fast as pos-

ible.



e
i
a
c
a
t
2
o
p
p
C
e
w
w
b
p
t
t
m
t
a
m

P

t
e
p
m
c
q
m
s
f

R

I

1
t
s
%

d
fi

o
W
r
t
o
d
t
s
s
i
m

C
s
B
e
a
.
p
o
m
f
w
s
(
e
t
n
i
b

t
f
e
l

m
3
B
i
.

T
D
E
S

T
S
2
O
E
B

B

26 Pain Measures and Attentional Interference
When all these preparation phases were fulfilled, the
xperimental phase began. This phase consisted of 3
dentical blocks that were presented to the participant in

serial order without pauses in between. Each block
onsisted of 8 ES trials that all had duration of 1500 ms
nd a fixed intensity of 0.8 mA. Half of the ES trials (4
rials) were combined with the presentation of a tone. In
of these, the tone was presented at 250 ms after onset
f the ES, whereas in the other 2 ES trials, the tone was
resented at 750 ms after ES onset. These 2 times of tone
resentations (250 versus 750 ms) were chosen following
rombez et al,5,6 who showed that the distractive influ-
nce of the ES was most pronounced when a reaction
as expected at pain onset (ie, 250 ms). Four ES trials
ithout a combined tone were inserted to avoid the ES
ecoming predictive of a tone. The amount of tones that
receded an ES varied between 4 and 6 (mean, 5). Over
he 3 blocks, a total of 144 tones were presented (48
ones in each block), of which half were high in pitch. No
ore than 3 consecutive trials consisted of a tone with

he same pitch. The computer registered reaction times
nd errors while the participant executed the experi-
ent.

ostexperimental Phase
Immediately on finishing the experimental phase, par-

icipants rated once again the unpleasantness and the
xperienced intensity of the last presented ES and com-
leted the self-report measures (PCS, SI). The self-report
easures were administered after the experimental pro-

edure to avoid demand characteristics. Presenting the
uestionnaires before the experimental procedure
ight result in transparency of the research aims as

tudying pain processes, thereby affecting the task per-
ormance of the participants in an undesirable manner.

esults

nterference Effect
The overall percentage of errors during the task was

.5%, with a total of 12 errors (2.1%) occurring during
he electrocutaneous stimuli and 90 errors (1.4%) on the
timuli that were not presented during a shock. Only 0.6

able 1. Mean Reaction Times (Standard
eviations [SDs]) on Baseline Tone Trials,
xperimental Tone Trials, and Interference
cores Separately for the 3 Blocks (N � 48)

BASELINE MEAN

REACTION TIME

(SD)

EXPERIMENTAL

MEAN REACTION

TIME (SD)
INTERFERENCE

MEAN (SD)

1 460.31 (88.44) 543.89 (115.70) 83.58 (73.94)
2 436.17 (78.45) 488.16 (115.68) 52.00 (71.57)
3 430.78 (78.04) 466.88 (94.64) 36.10 (58.51)

Total 442.42 (82.22) 499.64 (113.15) 57.22 (70.69)
of the reaction times were missing or invalid. In accor-
ance with Crombez et al,6 invalid reaction times were de-
ned as reaction times below 150 ms or above 2000 ms.
The mean reaction times and their standard deviations
n trials within or outside an ES are depicted in Table 1.
e calculated baseline reaction times as the average of

eaction times on tones occurring outside an experimen-
al event and experimental reaction times as the average
f reaction time scores on the tones falling within the
uration of an ES. Interference scores were calculated as
he change score in reaction time from the baseline
cores to the experimental scores. These interference
cores are used in the following analyses and should be
nterpreted as the mean deterioration on task perfor-

ance, caused by the ES.
A 2 � 3 repeated-measures analysis of variance with
ondition (Baseline versus Experimental) as within-
ubjects factor and Block (Block 1 versus Block 2 versus
lock 3) as between-subjects factor resulted in a main
ffect of Condition (F1,141 � 100.95, P � .001, �2 � .42)
nd a main effect of Block (F2,141 � 4.54, P � .05, �2 �

01). The main effect of Condition indicates that partici-
ants responded faster on the baseline tone trials than
n the trials within electrical stimulation (Table 1). The
ain effect of Block shows that participants became

aster in their responses throughout the experiment,
ith the slowest responses in Block 1 (mean, 466.19;

tandard deviation, 72.75), faster responses in Block 2
mean, 439.63; standard deviation, 11.58), and the fast-
st responses in Block 3 (mean, 431.84; standard devia-
ion, 11.24). The Condition � Block interaction was sig-
ificant as well (F2,141 � 6.00, P � .01, �2 � .08),

ndicating that interference was the highest in the first
lock (Table 1).
To explore a possible effect of time of tone presenta-

ion (250 or 750 ms after onset ES), interference scores
or the tones at 250 ms after ES onset and the interfer-
nce score for tones at 750 ms after ES onset were calcu-
ated separately (Table 2).

A 2 � 3 analysis of variance with Time (250 versus 750
s) as within-subjects factor and Block (1 versus 2 versus

) as between-subjects factor revealed a main effect of
lock (F2,141 � 6.05, P � .01, �2 � .09) and a significant

nteraction between Time and Block (F2,141 � 4.78, P �
05, �2 � .06). No main effect for Time (F1,141 � .553, not

able 2. Mean Interference Scores and
tandard Deviations (SDs) for the Tones at
50 Milliseconds After Electrical Stimulation
nset and at 750 Milliseconds After
lectrical Stimulation Onset in the 3
locks (N � 48)

LOCK

INTERFERENCE 250 INTERFERENCE 750

MEAN SD MEAN SD

1 108.73 114.19 55.05 94.71
2 43.54 88.27 60.45 93.51

3 25.97 72.56 39.32 96.43
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27ORIGINAL REPORT/Vancleef and Peters
ignificant) was found. Post hoc analyses with paired t
ests showed an effect of Time in the first block only
t(47) � 2.59, P � .013, d � .27), indicating a higher
nterference score at the 250-ms time than at the 750-ms
ime. No time of tone effects could be identified in block
or block 3.

ssociation Between the Questionnaire
cores and the Interference Effect
In the current sample, the mean PCS score was 14.17

standard deviation [SD], 7.83). The mean scores for the
SI, the ISI, and the FNE were 27.19 (SD, 7.05), 23.92 (SD,
.34), and 27.39 (SD, 9.86), respectively. (Because the FNE
cale was not of interest in the current study, this mea-
ure was ignored in further analyses.)
The association between the self-report question-
aires and the mean interference score over the 3 blocks
as explored by calculating bivariate Pearson correla-

ion coefficients (Table 3). The correlations showed a sig-
ificant correlation between the interference score and
he PCS (r (48) � .326, P � .024), whereas the ASI (r (48) �
191, not significant) and the ISI (r (48) � .044, not signif-
cant) did not correlate significantly with the interfer-
nce scores. (One-way analysis of variance on the inter-
erence score, with the median-split scores on the
uestionnaires as between-subjects factor, revealed a
ignificant group effect of pain catastrophizing as well
F1,46 � 4.16, P � .047], but no group effects for the AS or
S were found.) Furthermore, Table 3 shows the correla-
ions between the different measures used in this study.
ll measures correlated significantly with each other.
he highest correlations existed between ASI and ISI (r
48) � .668, P � .01) and between ASI and PCS (r (48) �
606, P � .01).

ubjective Responses to ESs
Participants rated the intensity and the unpleasantness
f the last experienced ES once after the familiarization
ith the ES and once again after the experimental pro-

edure. Table 4 shows that these subjective responses
ere both rated higher before the experimental event

han after the experimental procedure. Paired t tests
omparing the pre-experimental scores with the postex-
erimental scores did indeed result in significant differ-

able 3. Bivariate Pearson Correlation
oefficients Between the Interference Scores
nd the Self-report Measures (N � 48)

INTERFERENCE PCS ASI ISI

CS .326*
SI .191 .606†

SI .044 .486† .668†

bbreviations: PCS, Pain Catastrophizing Scale; ASI, Anxiety Sensitivity Index;
SI, Injury/Illness Sensitiviy Index.

P � .05.

P � .01.
nces for both intensity (t(45)� 5.27, P � .001, d � .61)
U

nd unpleasantness (t(45) � 5.04, P � .001, d � .51) rat-
ngs.

A possible association between the scores on the visual
nalog scales and the questionnaire scores was explored
ith correlational analyses. None of these correlations

eached significance, with correlation coefficients rang-
ng between .03 and .23.

iscussion
The present study looked into the interruptive nature
f pain on attention with the primary task paradigm. It
as examined whether IS, AS, or pain catastrophizing
ffect the degree to which a somatic threatening stimu-
us distracts attention from the performance on a simple
ognitive task in pain-free volunteers.
Results confirmed previous findings concerning the
isrupting function of pain on attention.5,7-9,11,12 The
dministration of a somatic threatening stimulus (the ES)
aused task deterioration on tone trials that fell within
n ES, indicating that the sudden experience of this stim-
lus drew on the attentional resources of our partici-
ants. In addition, we could replicate the finding that
ttentional interference is larger at the onset of the ES,
ecause interference scores were larger when a response
as required at 250 ms after ES onset, in comparison to a

equired response at 750 ms after onset. On the basis of
onditioning principles22 and cognitive motivational
odels,21 Crombez et al7 suggested that the threat value

f a stimulus primes the attentional system of the indi-
idual, thereby disrupting task performance. Attention
ill then be switched to the somatic threatening stimu-

us, which is subsequently evaluated with respect to its
eaning and gravity. When this evaluation results in a

onthreatening appraisal of the stimulus, the individual
ill pursue the activities that were interrupted by pain
nset. The difference in interference at 250 and 750 ms
fter ES onset applies to the first test block only, which is
n agreement with previous findings.5,6 Possibly, the easy
ature of the auditory discrimination task is responsible
or the fact that, even though the ES keeps slowing down
eaction times, the strongest initial influence of pain de-
lines when the participant is more familiarized with the
ask procedure.
The current study further confirmed the previous find-

ng that individual differences in pain catastrophizing
nfluence attentional interference scores.8,10 High scores

able 4. Pre-experimental and
ostexperimental Mean Visual Analog Scores
n Experienced Intensity and Unpleasantness
N � 46)

PRE-EXPERIMENTAL POSTEXPERIMENTAL

MEAN SD MEAN SD

ntensity 51.23 21.61 33.28 20.71

npleasantness 48.00 25.12 31.02 22.27
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28 Pain Measures and Attentional Interference
n the pain catastrophizing scale were associated with
arger task deterioration on the auditory discrimination
ask. We were, however, unable to demonstrate a like-
ise influence of either IS or AS on task deterioration.
he correlations between the interference scores and
he fundamental fear constructs were small, indicating
hat the presence of these traits does not influence the
llocation of attentional processes. Therefore, it seems
ppealing to conclude that the hypothesized amplifying
ffect of both IS and AS on the threat value of the ES
oes not exist. However, some alternative explanations
or the lack of finding our hypothesized effect should be
aken into consideration. With respect to IS, the lack of
cologic validity might be responsible for the low corre-
ations with the interference effect. IS is related to gen-
ral negative expectations and anticipations of putative
uture injury and illness. In the current study, partici-
ants were aware that they were taking part in a con-
rolled study in which intensity and duration of the used
timuli were limited (in comparison to real-life situa-
ions), thereby not likely resulting in serious tissue dam-
ge. Consequently, the anticipative fear of possible long-
erm health complaints is not realistically present in this
xperimental setup.
With respect to AS, it is conceivable that the relation
etween AS and the interference scores could not be
etected because of the nature of the threatening bodily
ensations that are caused by the ES. In the definition of
S, a specific sensitivity for the experience of anxiety

ensations is stated.25 However, in the current study, the
S is externally administered to the person and might not
e evaluated as an internally threatening sensation to
he participant. In addition, it can be argued that the ES
n the current study is not aversive enough to elicit strong
eneral anxiety for the experienced bodily sensations.

ndeed, Eccleston11 reported the magnitude of the pain
ntensity as a crucial variable in its effect on attentional
wareness. However, Crombez et al7 provided evidence
hat in a healthy population, the threat of pain (either
nternal or external), in combination with the novelty
nd unpredictability of the ES, satisfies the necessary
onditions to obtain an enhanced disruption on atten-
ion in persons with high levels of pain catastrophiz-
ng.5,7,8,12 The present results support these findings
ith respect to pain catastrophizing. Nevertheless, be-

ause we failed to assess whether the ESs used in this
tudy were indeed evaluated as unpredictable and
hreatening to the participants, we cannot fully exclude
he possibility that the ESs actually did not possess our
ntended threat value and unpredictability. Yet it is pos-
ible that the primary task paradigm as adapted in the
urrent study provides not enough sensitivity to obtain
ikewise effects in persons with high levels of AS and IS,
ecause the fundamental fears are less specific and of a
igher order than pain catastrophizing is. Further re-
earch should address the facet of the sensitivity of the
rimary task paradigm as it is used in the current setup.
An additional interesting and remarkable finding of

he current study concerns the correlations between the

uestionnaire measures, more specifically the relation A
etween AS, IS, and pain catastrophizing. A prior study
howed that although both AS and IS are associated with
ain catastrophizing, IS was the strongest predictor for
his factor (Vancleef et al, submitted for publication).
owever, inspection of the correlations between the
uestionnaire measures in the current sample shows that
S, and not IS, correlates the highest with pain cata-

trophizing. This might be caused by the time of assess-
ent of the questionnaires. In the current study, all ques-

ionnaires were assessed after the experimental
rocedure, and that might have affected participants’
esponse tendencies. Although AS and IS are both con-
idered as dispositional personality traits, the possibility
xists that the specific item characteristics of the mea-
ures assessing these traits have an undesirable effect on
he eventual scores on these measures. Both the PCS and
he ASI possess items that ask directly for experienced
ain and experienced bodily sensations. It might there-
ore be the case that respondents take the pain from the
xperiment as referent in their mind while filling in the
uestionnaires, with a resulting high correlation be-
ween the 2 measures. The ISI consists of items that are
osited in such a way that they refer to the general fear-
ulness of experiencing injury or illness at some time in
he future and is therefore less applicable to the low
ntensity pain stimulus from the experiment. Compara-
le findings were recently reported by Thorn et al,32 who
howed that PCS scores that were assessed before an
xperimental pain induction did not predict pain inten-
ity ratings, whereas post-PCS scores did. These authors
rgued that the PCS might measure situational cata-
trophizing when it is administered after experimental
ain stimulation rather than dispositional catastrophiz-

ng, which it measures when it is assessed before the
xperimental pain procedure. Further research should
ay attention to state-like properties of particularly the
SI that result from the specific item content of this mea-

ure.
Several limitations should be taken into consideration
hen interpreting the results of the current study. First,
ne could argue that the rather small sample size (N �
8) is responsible for the lack of finding significant ef-
ects for the ASI and the ISI with the interference scores.
owever, this possibility seems unlikely because the

ound association between the interference effect and
ain catastrophizing does not differ substantially from
he effects that Crombez et al8,10 found in earlier studies
ith resembling sample sizes. Moreover, the strong gen-
ral interference effect that is found in the current study
ives further indication that the failure to find effects
ith AS and IS is not resulting from sample size problems.
articularly with respect to IS, the correlation with the
nterference score is so small that an increase in sample
ize would still not lead to a sufficient high correlation to
btain the hypothesized association. Rather than prob-

ems with sample size, however, it is possible that ex-
reme values of AS and IS are required to establish their
nfluence on attentional interference. In the current
tudy, these extreme values are particularly missing for

S. Future research with these factors should consider a
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rior selection on extreme values for these traits to verify
his possibility. One could further raise the argument
hat a clinical research population would have yielded
etter interpretable results. However, the current study
as specifically conducted in a nonclinical population,
ecause it is theorized that both IS and AS are disposi-
ional risk factors in the etiology of acute and chronic
ain, being present before pain develops. Putative re-
ults of this study can then be assigned to the presence of
S and AS, disentangling their influence from the effect
hat the actual presence of chronic pain could have on
he task performance. Moreover, the measure that as-
esses IS, the ISI, consists of items that ask for worrying
nd fearfulness of future injury and illnesses. Therefore,
t is unadvisable to administer this measure in a clinical
ain population, because their actual pain experience
ill affect the interpretation and response mode on the
uestions.

The lack of evidence for an influential role of both AS n

roach. Br J Clin Psychol 33:535-547, 1994
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nd IS on attentional interference emphasizes the need
or further research in the validation of these concepts
nd the role they play in pain processing. It is possible
hat IS is not so much related to attentional interference
y pain once it is there, but rather to the interpretation
nd validation of future injury or illness. Therefore, it
ight be proposed that the role of IS should be investi-

ated with an interpretation bias paradigm in which the
chema of a person concerning several pain-related situ-
tions can be investigated.
Despite the negative findings concerning the role of
S and IS, the current study has proved convincingly that
ain has the characteristic of demanding attention and
hat it interferes with other cognitive tasks that have to
e fulfilled. Also, this attentional distraction is enhanced

n pain catastrophizers, who amplify threatening infor-
ation and exaggerate the negative consequences of

ain. The role of IS and AS in the chronic pain problem

eeds further attention and research.
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