COGNITIONS, METACOGNITIONS, AND CHRONIC PAIN 209

The average age of the participants in the present study (n =
129) was 52.0 years (SD, 12.4, range = 22-85). Fifty-six percent
of the sample was female (» = 72). Most of the participants were
Caucasian (98%) and married (67%). The most common pain sites
for both diagnostic groups were the lower back (66% MMD, 71%
FSHD), and legs (71% MMD, 71% FSHD).

Measures

Demographic information.  Participants were asked to pro-
vide demographic information regarding their age, gender, level of
education, current employment status, ethnicity/race, and marital
status. They were also asked to provide information related to their
NMD, including NMD diagnosis, the specialization of the diag-
nosing physician, and nature of diagnosis confirmation (e.g., DNA
testing, EMG testing).

Pain intensity.  Study participants rated the average intensity
of their pain in the past week on a 0 (no pain) to 10 (pain as bad
as it could be) (Jensen, Karoly, & Braver, 1986) Numerical Rating
Scale (NRS). Such scales are commonly used in pain research and
have a great deal of evidence supporting their reliability and
validity (Jensen & Karoly, 2001).

Metacognitions. The Thought Control Questionnaire (TCQ)
(Wells & Davies, 1994) was used to assess metacognitions about
pain-related thoughts. The TCQ was developed to assess metacog-
nitive thought control strategies used for thought control when
experiencing negative affect (i.e., anxiety and depression), and has
five subscales, each of which has six items, that assess (1) Worry
(e.g., “I focus on different negative thoughts”), (2) Punishment
(e.g., “I punish myself for thinking the thought”), (3) Reap-
praisal (e.g., “I try to reinterpret the thought™), Distraction (e.g., “I
do something that I enjoy”), and (4) Social Control (e.g., “T ask my
friends if they have similar thoughts”) metacognitions. Respon-
dents indicate the frequency with which they engage in these
metacognitive thought control strategies on a four-point Likert
scale, ranging from never (1) to almost always (4). TCQ scores are
calculated by computing the sum of all items, such that higher
scores indicate more frequent use of each strategy. The range of
possible scores is 6—36. The TCQ scales have demonstrated good
to acceptable internal consistency coefficients (Cronbach’s al-
phas = .65—.78) (Reynolds & Wells, 1999) as well as significant
associations with measures of unwanted thoughts (e.g., obsessive
ideas, worrisome thoughts) and psychological functioning (anxiety
and depression symptoms) in clinical populations (Coles & Heim-
berg, 2005; Reynolds & Wells, 1999). In the current sample, the
internal consistencies of the TCQ scales were also generally
good—.69 for the Punishment scale, .72 for the Worry scale, .78
for the Reappraisal scale, and .79 for the Distraction Scale. One
notable exception was the Social Control scale, which demon-
strated low internal consistency (o = .39). Because of the very low
internal consistency coefficient for the Social Control scale, as
well as the fact that we did not have any specific hypotheses
regarding this scale (see below), we did not include the Social
Control scale in any of the subsequent analyses.

As discussed previously, we hypothesized that metacognitions
targeting the management of negative cognitions would be asso-
ciated positively with higher reported rates of negative cognitions,
and that metacognitions targeting the management of adaptive
cognitions would be associated positively with the reported fre-

quency of adaptive thoughts. For the purposes of this study, we
identified the TCQ Punishment and Worry scales as assessing
metacognitions that focus on negative cognitions, and Reappraisal
and Distraction as metacognitions that focus on adaptive cogni-
tions. We did not have an a priori hypothesis about the associations
between the TCQ Social Control scale and measures of catastro-
phizing or control cognitions, because this scale assesses how
often the respondent talks with others about thoughts without
regard to increasing positive or decreasing negative cognitions.

Pain catastrophizing. The PCS (Sullivan, Bishop & Pivik,
1995) was used to measure the frequency of catastrophic thoughts
related to pain. The PCS consists of 13 items describing various
thoughts that individuals might experience when they are in pain.
Respondents indicate the frequency with which they experience cat-
astrophic thoughts on a five-point Likert scale, ranging from Not at all
(0) to All the time (4). Although the original version of this scale yield
three different subscales (rumination, magnification, and helpless-
ness), for this study we adopted a single summary score, with higher
score indicating higher frequency of catastrophic thoughts. The range
of possible scores is 0-52. The PCS has been shown to have high
internal consistency (Cronbach’s alpha = .87) and to be associated
with heightened pain, disability, as well as employment status (Sul-
livan et al., 1995; Sullivan, M.J.L. Stanish, Waite, Sullivan M. &
Tripp, 1998; Sullivan & Stanish, 2003). In the current sample, the
Cronbach’s alpha for the PCS was .93.

Control beliefs. In this study, we used a brief (two-item)
version of the Survey of Pain Attitudes (SOPA) Control Scale
(Jensen, Keefe, Lefebvre, Romano, & Turner, 2003) to assess the
frequency of thoughts related to perceived control over pain. The
two items state (1) “There is little I can do to ease my pain” (note,
this item is reverse-scored) and (2) “I have learned to control my
pain.” Respondents indicate their agreement with these thoughts on a
five-point Likert scale, ranging from This is very untrue for me (0) to
This is very true for me (4). The SOPA score is calculated by
computing the arithmetic mean of the two items (after the first item
reverse-scored), such that higher scores indicate greater perceived
control. The reliability and validity of the parent scale of SOPA
Control Scale has been found to be good to excellent (Jensen et al.,
1994; Strong, Ashton, & Chant, 1992). The two-item version of the
scale has demonstrated a very strong association with the parent scale
(rs = .83 and .87 before and after multidisciplinary pain treatment,
respectively), an ability to detect change in control beliefs with mul-
tidisciplinary pain treatment, and a pattern of negative associations
with validity criterion measures such as depression, pain disability,
and pain intensity that is consistent with that of the parent scale
(Jensen et al., 2003).

Procedures

All of the potential participants in this study had participated in
a previous study completed two years before the current survey
and had indicated that they would be interested in being contacted
for further research opportunities. They were sent a second return-
by-mail survey assessing clinical, demographic, and adjustment
variables related to NMD and NMD-associated pain, including the
measures described above. The surveys took approximately one
hour to complete, and participants were compensated $25 on
survey return. In the case of missing or incomplete responses,
research assistants followed up with survey respondents over the
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phone to obtain the most complete data set possible. The Univer-
sity of Washington Human Subjects Review committee approved
all study procedures, and all subjects provided informed consent
for their participation. The order of measures as presented to the
participants was as follows: (1) Demographic/descriptive vari-
ables; (2) TCQ; (3) Pain intensity ratings; (4) PCS; (5) and pain
control belief items (from the SOPA).

Data Analyses

As indicated previously, the TCQ Social Control was not in-
cluded in analyses because of its Jow internal consistency as well
as the fact that we did not have specific hypotheses about the
association between this measure and the criterion variables in this
study. We examined the actual ranges and distributions of the
remaining study variables to ensure that they had a sufficient range
and adequately normal distributions for meeting the assumptions
of the planned analyses. Next we examined the zero-order associ-
ations among the other TCQ subscales and measures of catastro-
phizing, control beliefs by computing Pearson correlation coeffi-
cients. We then performed two regression analyses to determine
the extent to which the TCQ scales could predict either (1) cata-
strophizing or (2) perceived control over pain, after controlling for
baseline pain level.

Results

A summary of statistical properties of key outcome measures is
presented in Table 1. As can be seen, there was an adequate range
of responding (often covering the entire possible range of the
scales) and adequately normal distributions of these variables,
allowing us to continue with the planned analyses. The Pearson
correlation coefficients between the TCQ scales and both catastro-
phizing and control beliefs are presented in Table 2. Consistent
with the study hypotheses, the TCQ Worry and Punishment scales
were both significantly and positively associated with greater
catastrophizing, and the TCQ Reappraisal and Distraction scales
were significantly and positively associated with perceived control
over pain.

The results of the regression analyses predicting catastrophizing
are presented in Table 3. Controlling for pain intensity, the TCQ
scales made a significant (10% additional variance accounted for)
contribution to the prediction of catastrophizing after controlling
for average pain intensity. The Punishment scale was the only
TCQ scale to make a significant and independent contribution to

Table 2
Zero-Order Correlation Coefficients Between the TCQ Scales
and Both Catastrophizing and Control Beliefs

TCQ scale Catastrophizing (PCS) Control beliefs (SOPA)
Worry 25 .06
Punishment 37 -.02
Reappraisal .03 .34
Distraction .04 29"

Note. TCQ = Thought Control Questionnaire; PCS = Pain Catastroph-
izing Scale; SOPA = Survey of Pain Attitudes.
p < .01, ™p < .00L

the prediction of catastrophizing when controlling for all of the
other TCQ scales. The TCQ scales made a significant contribution
to the prediction of perceived control over pain (13% additional
variance accounted for; see Table 4), even when controlling for
average pain intensity. The Reappraisal scale was the only TCQ
scale to make a significant and independent (controlling for the
other TCQ scales) contribution to the prediction of perceived
control over pain.

Discussion

The findings support the hypothesis that metacognitions as
assessed by the TCQ are associated with the reported frequency of
or agreement with two key pain-related cognitions (catastrophizing
and control beliefs). The implications of these findings are dis-
cussed below.

Adaptive and Maladaptive Thought Control Strategies

We hypothesized that the thoughts that are the focus of atten-
tion, whether the intent is to decrease or increase those thoughts,
leads to an increase in their frequency or intensity. Consistent with
this hypothesis, the correlation analyses indicated that thought
control strategies associated with attempts to directly decrease
negative cognitions were associated positively with more catastro-
phizing cognitions, and thought control strategies associated with
attempts to manage or increase positive cognitions were associated
positively with more pain-related control cognitions.

The pattern of findings is consistent with (but does not prove, given
the correlational nature of the data) the possibilities that (1) there may
be metacognitions that influence the frequency or occurrence of

Table 1
Summary of Statistical Properties of Key Outcome Measures
Measure Mean (SD) Item range (scale range) Response range Skew Kurtosis
Pain intensity 4.6 (2.4) 0-10 (0-10) 0-10 0.18 —0.68
Thought Control Questionnaire
Worry subscale 1.6 (0.4) 1-4 (1-4) 1.0-3.0 0.54 0.05
Punishment subscale 1.5 (0.4) 1-4 (1-4) 1.0-2.8 1.25 1.66
Reappraisal subscale 2.2(0.6) 14 (1-4) 1.0-3.4 0.09 —-0.55
Distraction subscale 2.5(0.7) 1-4 (1-4) 1.0-4.0 -0.05 -0.56
Pain Catastrophizing Scale 0.89 (0.8) 0-4 (0-4) 0.0-3.5 0.98 0.46
Survey of pain attitudes
Control subscale 2.3(0.9) 0-4 (04) 0.04.0 -0.11 -0.62




COGNITIONS, METACOGNITIONS, AND CHRONIC PAIN 211

Table 3
Regression Analysis Results Predicting Catastrophizing (PCS)
From TCQ Scores, Controlling for Average Pain Intensity

Step and variables Total R*> R? change F change Beta to enter

1. Average pain intensity .21 21 32.79™ 46"
2. TCQ scales 31 .10 427"
Worry .09
Punishment 27
Reappraisal —.08
Distraction .05

Note. TCQ = Thought Control Questionnaire; PCS = Pain Catastroph-
izing Scale.

"p<.05 Tp<.0l *™p<.00l.

specific thoughts and (2) thought control strategies might be more or
less adaptive. For example, ruminating about negative outcomes (as
reflected by the Worry scale of the TCQ), while possibly engaged in
to help prepare for future negative events (Wells, 2001), might actu-
ally contribute to distress because of the focus on negative outcomes.
In addition, direct efforts to decrease negative thinking by punishing
oneself (as reflected by the Punishing scale of the TCQ) may para-
doxically increase negative thoughts. After all, efforts to nor think
a specific thought require that it remain in one’s consciousness
(McCracken, 2005). On the other hand, pondering reassuring thoughts
may be adaptive, in that this metacognitive strategy could lead to a
higher frequency of adaptive thoughts.

The possibility that thought control strategies influence cogni-
tions is consistent with research showing that worry and punish-
ment have shown positive associations with the frequency of
worrisome thoughts in patients with Generalized Anxiety Disorder
(Coles & Heimberg, 2005) and obsessive ideas in patients with
Obsessive-Compulsive Disorder (Abramowitz, Whiteside, Kalsy,
& Tolin, 2003). Although previous research using the TCQ has
focused entirely on negative cognitions (e.g., worrisome thoughts
and obsessive ideation) and examined the (maladaptive) thought
control strategies that may facilitate them, we were unable to
identify any published studies that have investigated the associa-
tions between metacognitions and the frequency of positive or
adaptive thoughts. This is the first study that sheds light on the
possibility that certain thought control strategies may enhance
positive cognitions; specifically, those thought control strategies
that focus on positive thoughts.

Although all four of the TCQ scales examined demonstrated
significant associations with the measures of catastrophizing and
pain control beliefs as hypothesized, in the regression analyses,
only the TCQ Punishment scale (predicting catastrophizing) and TCQ
Reappraisal scale (predicting pain control beliefs) remained statisti-
cally significant when controlling for pain intensity and all of the other
TCQ scales. As the regression analyses represent a more conservative
test of the study hypotheses, these results do not necessarily mean that
only punishment and reappraisal metacognitions are important, and
that worry and distraction play no role in the content of patients’
pain-related thoughts. However, these results do suggest that punish-
ment and reappraisal may be particularly important, and perhaps
should be the target of future experimental research that could deter-
mine whether changes in metacognitions influence the frequency of
adaptive and maladaptive cognitions.

Distinctions Between Metacognition and Cognitive
Content Measures

The modest correlations we found between the TCQ scales and
measures of catastrophizing and pain beliefs provide clear evi-
dence that they do not measure the same thing. That is, the TCQ
scales assess domains that differ in important ways from measures
of pain beliefs and catastrophizing, although our study indicates
that they are related. This raises the possibility that the TCQ and
perhaps other measures of metacognitions may contribute to our
understanding of pain and the impact of pain on people’s lives over
and above the contribution made by measures of cognitive content
and coping responses alone. Future research should consider add-
ing measures of metacognitions, such as the TCQ, in studies that
examine their contributions to pain and pain interference.

Catastrophizing has been viewed as both a (usually maladap-
tive) coping response (Sullivan et al., 2001) and a cognition
domain (Jensen, Turner, Romano, & Karoly, 1991; Stroud, Thorn,
Jensen, & Boothby, 2000). If catastrophizing is viewed as a type of
cognition, an interesting question is whether it better represents
cognitive content or a type of metacognition. An examination of
the specific items of the PCS—a common measure of catastroph-
izing (Sullivan et al., 2001)—suggests that the domain of catastro-
phizing as measured by this scale may in fact represent a combi-
nation of metacognitions and cognitive content; that is, excessive
focus and rumination (metacognition) about negative pain-related
thoughts (content). Thus, neither thinking the occasional negative
thought (“I briefly thought last week about how much I hurt”) or
ruminating about neutral or positive thoughts (“I keep thinking
about how lucky I am”) would be considered catastrophizing.
Altering catastrophizing, then, might be achieved by focusing on
changes in content (so that patients mostly think neutral or reas-
suring thoughts) or changing cognitive processes (so that patients
ruminate less with any negative thoughts that remain). Future
research could examine the relative impact of content-focused
versus process-focused interventions on measures of pain-related
catastrophizing.

Clinical Significance

Given that the findings indicate that metacognitions are distinct
from cognitive content, clinicians who target both with treatment
may get better outcomes than clinicians who target just one or the
other. If one wants to lose weight, it is possible to focus on

Table 4
Regression Analysis Results Predicting SOPA Control Beliefs
From TCQ Scores, Controlling for Average Pain Intensity

Step and variables Total R* R? change F change Beta to enter

1. Average pain intensity .09 .09 12.33™ —.30™"
2. TCQ scales 22 13 4.83"
Worry .07
Punishment -.10
Reappraisal 28"
Distraction 12

Note. TCQ = Thought Control Questionnaire; SOPA = Survey of Pain
Attitudes.
*p < .05.

p < 01 *p < .00l
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changing the food that is in the refrigerator (refrigerator content) or
changing what you do with the food that is in the refrigerator (refrig-
erator “process”). Ultimately, people may lose more weight if they
both keep the refrigerator stocked mostly with healthy food, and learn
strategies to choose healthy food over high calorie desserts when
faced with this choice. Cognitive content and metacognitions may
operate in a similar way. By targeting both in treatment, clinicians
increase their opportunity to facilitate positive change.

Although some of the proponents of “third wave” therapies
might suggest that targeting cognitive processes (metacognitions)
is more effective than targeting cognitive content, conclusions
regarding the relative efficacy of interventions that alter each must
await empirical study. It is possible that the relative importance of
each treatment target may depend on person or other contextual
factors; some patients may find it easier to change cognitive content,
whereas others may find it easier and more practical to change
cognitive processes. Until research results clearly indicate that
changes in one or the other is more beneficial than changes in both, in
our view, clinicians should target both cognitive content and meta-
cognitions. Ultimately, the most effective clinician may be the one
who is able to flexibly use both traditional and more contemporary
therapeutic approaches to target the cognitive variables that are most
important for each individual patient (Jensen, 2011).

When targeting cognitive content for change, many cognitive
restructuring interventions (e.g., Ehde & Jensen, 2004) teach two
strategies to increase the frequency of adaptive cognitions and
decrease the frequency of maladaptive cognitions: (1) thought-
stopping strategies to inhibit negative cognitions and (2) skills to
develop and increase the frequency of reassuring cognitions. The
current findings are consistent with the possibility that the first
strategy (negative thought-stopping) alone may not necessarily
lead to positive thought enhancement. Specifically, interventions
that focus an individual’s attention on examining thoughts from a
detached viewpoint (as reflected by the Reappraisal scale of the
TCQ) may result in thoughts incompatible with pessimism and
negative mood, and ultimately prove to be the more effective
component of cognitive restructuring interventions. Research is
needed to further test this hypothesis.

Limitations and Future Directions

A primary limitation of the current study is the cross sectional
nature of the data. Although cross sectional data can potentially be
used to rule out causal relationships, given that the presence of an
association is a necessary but not sufficient condition for causality,
such data may not be used to prove causality. Thus, we cannot say
based on this study that the metacognitions measured by the TCQ
influence the content of cognitions directly. The findings would
also be consistent with the possibility that thought content influ-
ences metacognitions, or that there are other variables not mea-
sured in the current study (e.g., traits such as dispositional opti-
mism) that themselves influence both metacognitions and
cognitive content and that therefore may explain some or all of the
associations found between these variables. Experimental research
is needed to examine how manipulating one domain (e.g., focusing
on changing thought control strategies without directly seeking to
alter content, or alternatively, focusing on changing content with-
out changing process) may have a causal influence on the other

domain and ultimately impact patient functioning. The current
findings indicate that such research is warranted.

A second limitation of the study concerns the sample. The data for
this study were collected as a part of a survey study of pain problems
in individuals with disabilities, specifically, individuals with neuro-
muscular disease. Individuals with neuromuscular diseases often have
to deal with a large number of medical issues, including that fact that
they have a disease that has negative long-term implications for health
and function. Although the presence of chronic pain is a problem for
many of these individuals, other symptoms, such as fatigue, as well as
significant disability associated with muscle weakness, can also con-
tribute to dysfunction. Therefore, thoughts about pain may not be as
much of a concern for many of these patients, relative to other
ongoing health issues. These and other factors that make patients with
neuromuscular disorders unique mean that the findings do not neces-
sarily generalize to other patient populations. Research is needed to
determine which of the current results generalize to other patient
populations.

A third limitation of the study concerns the issue of potential
selection bias. Not all of the potential participants in this study
provided responses to the survey. The participants may therefore
differ in some important (and unknown) way from the population of
individuals with muscular dystrophy. Therefore, additional research
with other samples of patients with muscular dystrophy is needed to
help determine the generalizability of the current findings.

Despite the limitations of the study, the findings support the idea
that metacognitive thought control strategies are associated with
the reported frequency of both adaptive and maladaptive pain-
related cognitions. Specifically, the findings suggest that the cog-
nitions people focus on (whether their intent is to increase or
decrease the frequency or impact of those cognitions) may increase
in frequency and impact. If future experimental research demon-
strates that the process of focusing on thoughts, regardless of
intent, actually increases the frequency of thoughts, this would
suggest that cognitive treatments should include strategies that
decrease patient use of metacognitive strategies that focus on
eliminating maladaptive thoughts (e.g., worry and punishment
strategies) and increase patient use of metacognitive strategies that
focus on adaptive thought content (i.e., reappraisal and distraction
strategies). The findings from this study also suggest that research
testing this hypothesis is warranted.
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Abstract
Development of the Shitsu-taikan-sho Scale
Tatsuyuki Arimura®'  Takakazu Oka*?  Tomoko Matsushita*®

*IFaculty of Humanities, Kyushu Lutheran College
*2Department of Psychosomatic Medicine, Graduate School of Medical Sciences, Kyushu University
(Mailing Address - Takakazu Oka, 3-1-1 Maidashi, Higashi~ku, Fukuoka—shi, Fukuoka 8128582, Japan)
*SInstitute of Health Science, Kyushu University

Objectives : “Shitsu-taikan-sho” refers to the condition of having difficulty in experiencing bodily feelings. This
concept was firstly proposed by Dr. Yujiro Ikemi in 1979 as conditions commonly observed in patients with psycho-
somatic diseases. To date, however, there is no questionnaire to measure shitsu—tailan-sho. The present study aimed
to develop a shitsu-taikan—sho scale and to test its reliability and validity.

Method : Four hundred and forty one undergraduate students completed the 44 item draft shitsu-taikan-sho
scale. Two hundred and eighteen of them completed the draft scale and The Toronto Alexithymia Scale 20 item ver-
sion (TAS-20). Two hundred twenty three of them completed the draft scale twice at two-week intervals.

Results : Exploratory factor analyses resulted in a 23~item instrument (The shitsu-taikan-sho scale) with an
adequate oblique 3-factor structure : (1) Difficulty of identifying bodily feeling subscale, (2) Over-adaptation
subscale, and (3) Lack of health management based on bodily feeling subscale. Results exhibited adequate internal con-
sistency (@ =0.70-0.84) and test-retest reliability (r=0.71-0.81) of total score and subscales of the shitsu~taikan-
sho scale. Correlations with TAS-20 suggested acceptable construct validity for the shitsu—taikan-sho scale.

Conclusion @ The shitsu-taikan—sho scale is our very first instrument assessing the shitsu-taikan-sho. These
findings suggested that the shitsu-taikan—sho scale is reliable, valid, and useful for clinical settings and research.

Key words ® shitsu-taikan—sho, measurement, validity, reliability
(Received August 10, 2011 ; accepted December 1, 2011)
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Abstract

Objective. The primary objectives of the current
study were to 1) confirm the three-factor model of
the Pain Catastrophizing Scale (PCS) items in a
Japanese sample and 2) identify the catastrophizing
subdomain(s) most closely associated with mea-
sures of pain and functioning in a sample of
individuals with chronic pain.

Design. This was based on a cross-sectional obser-
vational study.

Setting. This study was conducted in a university-
based clinic.

Patients. One hundred and sixty outpatients with
chronic pain participated in this study.

Outcome Measures. Patients completed the PCS,
the Brief Pain Inventory, and the Hospital Anxiety
and Depression Scale; 30 patients completed the
PCS again between 1 and 4 weeks later.

Results. Confirmatory factor analysis supported a
three-factor structure of the Japanese version of the
PCS, and univariate and multivariate associations
with validity criterion supported the validity of the
measure. Catastrophic helplessness was shown to
make a unique contribution to the prediction of pain
intensity, pain interference and depression, and
catastrophic magnification made a unique contribu-
tion to the prediction of anxiety.

Conclusions. The findings support the cross-
cultural generalizability of the three-factor structure
of the PCS and indicate that the PCS-assessed
catastrophizing subdomains provide greater
explanatory power than the PCS total score for
understanding pain-related functioning.

Key Words. Catastrophizing; Helplessness; Confir-
matory Factor Analysis; Pain Catastrophizing Scale;
Chronic Pain

Introduction

Pain-related catastrophizing has been defined as “an
exaggerated negative orientation toward pain stimuli and
pain experience” [1]. Catastrophizing is generally viewed
as a maladaptive response to pain, and a large and
growing body of research supports the importance of
catastrophizing as a predictor of patient functioning
[1-16]. Moreover, research supports catastrophizing as a
potential mechanism that may explain chronic pain
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treatment outcome [2-5]. The most common measures of
catastrophizing used in this research are the catastroph-
izing scale of the Coping Strategies Questionnaire (CSQ)
[17] and the Pain Catastrophizing Scale (PCS) [1]. The
6-item CSQ catastrophizing scale assesses global catas-
trophizing and has shown consistent associations with
measures of pain intensity and functioning in individuals
with chronic pain [18]. The 13-item PCS assesses three
catastrophizing domains: Helplessness (five of the six
items in this scale were drawn from the CSQ catastroph-
izing scale), Rumination, and Magnification. However, in
the vast majority of studies that use the PCS, the overall
composite score representing global catastrophizing is
used [6,9-11,186].

Fewer studies have examined the relative importance of
the specific catastrophizing subdomains. In the research
that has been performed, the PCS Helplessness and
Rumination scales have tended to be more consistently
associated with measures of pain and pain-related func-
tioning than the Magnification scale [7,12-15]. Specifi-
cally, the PCS Helplessness scale has been shown to be
more strongly associated with poorer psychological
functioning [8,19], pain intensity [20-22], and pain inter-
ference [23] than the other PCSs. Moreover, early-
treatment reductions in catastrophic helplessness have
been shown to predict late-treatment decrease in pain
and interference, supporting a possible causal effect of
this catastrophizing subdomain on these outcome vari-
ables [4]. In a different sample of patients, Sullivan and
colleagues found that the PCS Rumination scale was the
strongest predictor of pain and disability [24-26]. We
were only able to identify two studies in which the PCS
Magnification scale demonstrated significant associa-
tions with a criterion measure. In these studies, magni-
fication catastrophizing contributed a significant amount
of unigue variance to the prediction of pain intensity (but
not disability) in a sample of patients with whiplash injury
[27] and in woman suffering from provoked vestibulo-
dynia [28]. However, although some researchers have
reported significant associations between measures of
global catastrophizing and anxiety (e.g., [29]), we were
unable to identify any study directly demonstrating that
the catastrophizing subdomains predict anxiety in
persons with chronic pain.

Because of the importance of catastrophizing for under-
standing adjustment to pain, and the demonstrated reli-
ability and validity of PCS, the PCS has been translated
into a number of languages, including Japanese, and
some preliminary research on the cross-cultural general-
izability of the importance of catastrophizing have been
published [30-33]. One study found that PCS was sig-
nificantly associated with pain intensity and pain interfer-
ence in a sample of undergraduate Japanese students
[34]. In a second study in a small (N=46) sample of
Japanese patients with burning mouth syndrome, cata-
strophizing was found to be significantly associated with
pain intensity and a number of quality of life domains,
such as psychological disability, social disability, and per-
ceived handicap [35]. The findings from these initial
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studies suggest that the importance of catastrophizing
to chronic pain adjustment found in patients from
Western countries might generalize across cultures to
patients from Japan. However, the importance of cata-
strophizing as a predictor of pain and dysfunction in
samples of Japanese patients with mixed chronic pain
problem samples has yet to be tested. Understanding
the cross-cultural generalizability of findings is important
as it speaks to the potential universality (vs specificity) of
the findings, as well as the potential effects of culture on
those findings.

Recently, several studies have examined the associations
between ethnic group membership and catastrophizing in
comparative studies using samples of African Americans,
Hispanics, Asians, and Caucasians [35-37,39]. Two
studies have found that catastrophizing mediated the
associations between ethnicity and affective [38] and
sensory pain responses [37]. Thus, catastrophizing may
play an important role in understanding the differences in
response to pain sometimes found between various
ethnic and cultural groups.

As mentioned earlier, the PCS was originally developed
fo assess three domains of catastrophizing, and a
number of exploratory and confirmatory factor-analytic
studies in samples of patients from the United States
have generally supported the three-factor structure of
the PCS [30,40]. However, two studies suggest that a
two-factor model (Rumination and a combination of the
PCS Magnification and Helplessness scores) may be
more appropriate in some samples [41,42]. The PCS
factor structure has never been examined in Japanese
patients with chronic pain; analyses to address this gap
would be helpful to determine the cross-cultural gener-
alizability of the two- vs three-factor structure of the PCS
items.

As a group, the findings to date indicate that different
catastrophizing domains may predict different pain-
related criterion variables, although research suggests
that helplessness catastrophizing may be more consis-
tently associated with pain intensity and pain interference
than the other catastrophizing domains. Additional
research is needed to determine the relative importance
of the different catastrophizing domains as they relate to
pain intensity, pain interference, and psychological dys-
function, including anxiety. Such research has important
clinical implications as it would be useful for clini-
cians to know which type of catastrophizing cogni-
tion(s) may need the most attention as targets of
cognitive behavioral interventions in patients with chronic
pain.

Given the above considerations, the primary objectives
of the current study were to-1) confirm the three-factor
model of the PCS items and 2) identify the catastroph-
izing subdomain(s) most closely associated with patient
functioning in our clinical sample. Regarding the first
objective, we hypothesized that a three-factor model of
the PCS items would evidence the greatest support.



Regarding the second objective, and based on the
limited research that has studied the importance of the
specific PCS subscales, we hypothesized that the PCS
Helplessness subscale would evidence the strongest
associations with the criterion variables of pain intensity,
pain interference, and psychological dysfunction. A sec-
ondary study objective was to evaluate the psychometric
properties of the (Japanese) translated version of the
PCS used in this study, to help determine the cross-
cultural applicability of the construct as well as the
PCS’s ability to assess that construct in non-English-
speaking patients with chronic pain.

Methods
Participants

The study participants were consecutive patients with
chronic pain evaluated for possible treatment from April
2006 to September 2009 in the Department of Psy-
chosomatic Medicine at Kyushu University Hospital in
Japan. Eligibility criteria included: 1) 3 month or more
history of pain; 2) an ability to read and write Japanese;
3) being 20 years old or older; and 4) a wilingness to
participate in the study. Exclusion criteria included: 1)
the presence of psychotic symptoms; 2) an inability to
read due to visual impairment; and 3) lack of consent
for study participation. Seventy-three participants are
excluded mainly because their pain duration was less
than 3 months. There were no significant differences
between participants and nonparticipants in age or sex
distribution.

The study participants were asked to complete a number
of pain-related measures while waiting for their consulta-
tion. The first 30 participants completed the Japanese
version of the PCS (J-PCS) twice within 4 weeks (in the
hospital and at home) in order to compute test-retest
stability statistics for the measure in our sample. Only 30
participants were asked to provide retest J-PCS data
because we determined that more were not needed for
computing test-retest stability coefficients, and we wished
to minimize assessment burden for the study participants.
Participant responses to all questionnaires were reviewed
by a research staff member when the data were collected,
and any missing data or inappropriate responses were
discussed with the patient to ensure as complete and
accurate data as possible.

Measures
Japanese Version of the Pain Catastrophizing Scale

All participants completed the Japanese version of the
Pain Catastrophizing Scale (J-PCS} [34]. The J-PCS con-
sists of 18 items describing thoughts and feelings that
individuals may have when experiencing pain. The J-PCS
instructions ask participants to reflect on past painful
experiences (no recollection time period is specified) and

Catastrophizing Subdomains

to indicate the degree to which they experienced each of
13 thoughts or feelings when experiencing pain on a
5-point Likert scale (ranging from 0 = “Not at all” to 4 = “All
the time”). The J-PCS can be scored as an overall com-
posite measure of catastrophizing (total score) or as three
subscales representing each of three catastrophizing
domains (assessing Rumination, Magnification, and Help-
lessness). Previous research with the English version
of the PCS has shown adequate to excellent internal
consistency for most of the scales (e.g., Cronbach’s o
total PCS = 0.87, Rumination = 0.87, and Helplessness =
0.79), although the Cronbach’s o for the Magnification
scale has been marginal in most studies (e.g., o as
low as 0.60) [1,24,25,43]. The internal consistencies of
the J-PCS found in a nonclinical sample have replicated
these findings (Cronbach’s « for the total scale = 0.89,
Rumination = 0.80, Magnification = 0.65, Helplessness =
0.81) [34]. In an exploratory factor-analytic investigation,
using a principal component analysis with oblique rotation,
the J-PCS items were found to factor into three compo-
nents that were labeled Rumination, Helplessness, and
Magnification in a sample of students [34]. The item load-
ings for these factors were very similar to those found in
studies using the English version (with item 12 loading
onto the Helplessness rather than the Rumination
subscale) [34].

Validity Criterion Measures

Participants were asked to complete measures to assess
four criterion variables: pain intensity, pain interference,
depression, and anxiety.

Pain Intensity and Pain Interference

A Japanese version of the Brief Pain Inventory (BPI) [44]
was used to assess pain intensity and pain interference.
The 11-item BPI was originally designed for patients with
cancer, but the measure has been subsequently validated
in a large number of additional patient populations. A
Japanese version of the BPI has also been developed and
validated in a sample of patients with cancer pain [44].
Four BPI items assess pain intensity (current pain, least
pain, worst pain, and average pain), and seven items
assess pain interference (with seven domains of function-
ing such as walking, sleep, mood, and relations with
others). Previous research has shown the BPI scales
assessing these two domains to have excellent reliability
(with internal consistencies ranging from 0.78 to 0.95) and
validity (as measured by an ability to detect response to
treatment and be associated with other important pain-
related variables) [45-47]. Although the original BPI asks
patients to rate their pain intensity and interference in the
last 24 hours, other researchers have expanded the time
frame to 1 week [48]. We used the 7-day time frame in this
study in order to be able to assess usual or characteristic
pain and avoid unreliability in measurement due to pos-
sible daily fluctuations in pain. In the current sample, the
BPI intensity and interference composite scores showed
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excellent internal consistency (Cronbach’s o.=0.84 and
0.89, respectively).

Anxiety and Depression

The Hospital Anxiety and Depression Scale (HADS) is a
widely used 14-item self-report measure of anxisty and
depression [49]. It has demonstrated reliability and valid-
ity in numerous settings and across cultures [50]. A
Japanese version of the HADS has been developed and
was used in the present study to assess the level of
anxiety and depression in the sample [49]. In our
sample, the Anxiety and Depression HADS scores
showed excellent internal consistency (Cronbach’s ¢.=
0.81 and 0.78, respectively).

Data Analysis

SPSS 17.0J for Windows (SPSS Japan Inc., Tokyo,
Japan) was used to compute descriptive statistics and to
test the study hypotheses. We first computed the means
and standard deviations of the study measures for
descriptive purposes. Next, to test the study hypothesis
concerning the factor structure of the J-PCS, we per-
formed a series of confirmatory factor analyses (CFA)
using AMOS 17.0 (SPSS Japan Inc.). Three models were
tested: 1) the original three-factor structure suggested by
Sullivan and colleagues [1]; 2) the two-factor structure
reported by Osman and colleagues [41]; and 3) the three-
factor structure elaborated by the previous study with
Japanese students [34]. As single-factor structures in
which all the items were hypothesized to load on a unique
latent factor were rejected by several studies, we did not
evaluate a single-factor model [31,42]. Model fit was
evaluated using y? statistics. In addition, to determine the
best suitable model, several goodness-of-fit measures
were computed because the 2 statistics are affected by a
number of factors, such as sample size. The goodness-
of-fit measures used were: 1) incremental fit index (IFl), in
which IFl values close to 1 indicate a very good fit [51]; 2)
root mean square error of approximation (RMSEA), a
measure of the discrepancy per degree of freedom in the
model [52]; 3) comparative fit index (CFl}, a measure to
assess the relative fit of the hypothesized model to a
baseline model; and 4) Akaike information criterion (AIC),
whereby lower AIC score indicates a better fit [52)].
RMSEA values <0.08 or less indicate a reasonable error of
approximation [52]. CFl values close to 1 indicate a good
fit [561]. To evaluate the reliability of the J-PCS in our
sample, we computed Cronbach’s o and the intraclass
correlation coefficients (ICCs) for the J-PCS total scale
and subscales. To evaluate the validity of the J -PCS in our
sample, we computed Pearson’s correlation coefficients
between the J-PCS and the criterion variables. Finally, to
test the hypothesis that the PCS Helplessness scale
would evidence the strongest associations with the study
criterion variables (pain intensity, pain interference, anxiety,
and depression), we performed four linear regression
analyses (one for each criterion variable) with the J-PCS
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total scores and subscales as the predictor variables
separately while controlling for demographic variables
{age, gender, and pain duration). For each model, two
separate steps 3 and 4 are presented, one using PCS
subdomains as predictors and the other using the PCS
total score as a predictor. In the regression analyses pre-
dicting pain interference, anxiety, and depression, pain
intensity was entered as a control variable; in the analyses
predicting pain intensity and pain interference, anxiety and
depression were entered as control variables, which could
influence both outcomes and catastrophizing.

Ethical Considerations

This study was approved by the Kyushu University Hos-
pital Institutional Review Boards. All participants provided
written informed consent prior to their participation.

Results
Participant Characteristics

One hundred and sixty Japanese patients presenting with
chronic pain at the department of psychosomatic medi-
cine in Kyushu University Hospital participated in this
study. Age, gender, and pain-related characteristics of the
sample are presented in Table 1. The average duration of
pain reported by the study participants was about 4.8
years (range: 3 months to 40 years). The most common
primary pain locations were the abdomen (15.0%), the
lower back (14.4%), and the lower limb (12.5%). Other
pain locations of the study participants are listed in
Table 1. When we consider not only primary pain location

Table 1 Demographic characteristics of the study
sample (N = 160)

Mean (SD) or

Variable Number (%)

Mean (SD) age, in years
Mean (SD) pain duration, in months
Gender
Number (percent) of men
Number (percent) of women
Number (percent) married
Primary pain location
Abdominal pain, number (%)
Low back pain, number (%)
Leg pain, number (%)
Head pain, number (%)
Upper back pain, number (%)

51.27 (16.39)
57.74 (79.78)

48 (30.0%)
112 (70.0%)
79 (49.0%)

24 (15.0%)
23 (14.4%)
20 (12.5%)
16 (10.0%)
16 (10.0%)

Neck pain, number (%) 10 (6.3%)
Shoulder pain, number (%) 10 (6.3%)
Arm and/or hand pain, number (%) 9 (5.6%)

SD = standard deviation.



Table 2 Means and standard deviations of study
variables (N = 160)

Variable Mean (SD)
Pain Catastrophizing Scale
Total 33.85 (10.21)
Rumination 16.06 (3.86)
Helplessness 11.37 (5.09)
Magnification 6.42 (3.32)
Brief Pain Inventory
Intensity

Worst pain intensity 7.73 (2.17)

Least pain intensity 3.53 (2.66)

Average pain intensity 6.14 (2.05)

Current pain intensity 5.42 (2.75)

Composite intensity score 5.76 (2.03)
interference

Composite intensity score 5.80 (2.50)
Hospital Anxiety and Depression Scale

Anxiety 8.07 (4.89)

Depression 10.00 (4.92)

HADS = Hospital Anxiety and Depression Scale; SD = standard
deviation.

but also other pain locations, 70% of participants had pain
in lower back, 63% in upper back, 57% in head, and 49%
in abdomen. Almost all patients (92.5%) had multiple pain
locations (average of 5.6 locations).

0.78

Figure 1 Three-factor model of
the Japanese Pain Catastrophiz-
ing Scale (J-PCS) in patients with
pain with standardized para-
meter estimates. The error terms
allowed to covary were items 4
and 5 (e4, eb) and items 4 and 12
(e4, e12) from the Helplessness
factor.

Magnification 0.47

Helplessness 0.73

Catastrophizing Subdomains

Means and Standard Deviations of the Study Variables

There were no missing data. The means and standard
deviations of the study variables are reported in Table 2.
Overall, the total score of the J-PCS appears to be some-
what higher than that found in English samples (common
range of means in English-speaking samples, 23.8-28.0;
our sample, 35.04) [24,42].

Confirmatory Factor Analyses

Based on the results of the preliminary modification
indices [52] provided by the AMOS output, correlations
between the error terms associated with items were
allowed [33,53] (Figure 1). An examination of the content
of these items shows that they appear to reflect and share
some redundancy in content related to Helplessness.
When the model was modified, the three-factor structure
[34] was most consistent with the CFA findings in this
study, as reflected by the IFl, RMSEA, CFl, and the AIC
values (see Table 3).

Internal Consistency and Reproducibility of the J-PCS

The ICCs (Cronbach’s o's) for the Helplessness, Rumina-
tion, and total J-PCS were acceptable; 0.77, 0.72, and
0.84, respectively. However, and consistent with previous
findings regarding this scale, the internal consistency
coefficient for the Magnification scale was marginal (Cron-
bach's «=0.69). The J-PCS scores demonstrated
adequate to excellent test-retest reliability, with ICC values
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