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Abstract: A study was conducted to clarify the nature of catastrophizing, a construct that is
frequently referred to in the chronic pain literature. Information regarding 3 affective experience and
3 affect regulation dimensions was gathered from a heterogeneous sample of 104 chronic pain
patients by using a semistructured clinical interview and the Affect Regulation and Experience Q-Sort
(AREQ). Self-report questionnaires included visual analog pain scales, the Coping Strategies Ques-
tionnaire (CSQ), Multidimensional Pain Inventory (MPI), McGill Pain Questionnaire (MPQ), and Center
for Epidemiological Studies Depression scale (CES-D). Hierarchical multiple regression was used to
demonstrate the relative contributions of affective and cognitive appraisal components of cata-
strophizing. Thirty-one percent of the variance in CSQ-Catastrophizing scores was explained by a
combination of cognitive appraisal variables (perceived ability to control pain; MPI Life Control) and
AREQ scores, even after adjusting for pain severity and chronicity, age, and sex of participants.
Results of the study strongly suggest that, rather than thinking of catastrophizing primarily as a
cognitive coping construct, it should be described as an elaborate construct made up of both cognitive
appraisal and affective components. Implications for tailoring interventions to match individual styles
of affect regulation are discussed.
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In our attempts to find factors that affect outcomes in
different populations of patients with chronic pain,
the concept of catastrophizing (CAT) has been identi-

fied as an important predictor of the ability to function
with chronic pain. The review by Geisser et al9 of the
literature concluded that maladaptive pain beliefs such
as CAT are more important determinants of chronic pain
adjustment than more adaptive pain coping and beliefs.
Robinson et al30 demonstrated that CAT showed signifi-
cant negative relationships with general activity levels
and perceived life control, as well as positive relation-
ships with reports of pain severity, perceived life inter-
ference, and levels of affective distress. Martin et al22

also demonstrated a positive relationship between CAT
and both physical and psychosocial disability, noting that
these relationships were dependent on scores for neu-

roticism. Martin and Bradley22a have also shown that
these relationships appear to be similar across samples of
patients with fibromyalgia, rheumatoid arthritis, and os-
teoarthritis. Extensive research evidence exists to sup-
port relationships between CAT and psychological dis-
tress,7,8,27,46 physical functioning and disability,13,22

ratings of pain intensity,13,20,22,36 interference with life
activities,7 and psychosocial dysfunction.13,15

Despite the growing body of research evidence docu-
menting relationships between CAT and a number of
different pain outcome measures, there is a continuing
debate about the nature of CAT as a psychological con-
struct. In everyday language, the term catastrophe is ap-
plied to people who have experienced sudden or ex-
treme disasters or misfortune in their lives. These people
become overwhelmed by the uncontrollability of their
situations and by a wide variety of intense emotions such
as grief, shock, despair, fear, anger, and much more. The
onset and continuing experience of chronic pain are of-
ten perceived as a highly emotional and catastrophic ex-
perience by those suffering from it. However, research
with chronic pain patients has tended to define CAT as a
cognitive coping strategy, a set of maladaptive beliefs
about one’s pain, or a symptom of depression. For those
who adopted the position that CAT is primarily a cogni-
tive construct, there has been a tendency to think of
affect or emotions as something that needs to be fac-
tored out of data analyses to clarify the nature of CAT.
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Catastrophizing as a Coping Strategy,
Appraisal, or Belief

In their initial description of the Coping Strategies
Questionnaire (CSQ), Rosenstiel and Keefe32 described
CAT as 1 of 6 cognitive coping strategies that emerged
from their factor analysis of items describing coping in
patients with low back pain. More recently, Keefe et al17

proposed that when patients catastrophize, they are ac-
tively communicating their distress and their inability to
deal with their pain as a way of coping, and that these
coping attempts fit the definition of coping strategies
according to the transactional coping model proposed
by Lazarus and Folkman.19 However, rather than seeing
CAT as actual attempts at coping, other authors have
conceptualized CAT either as a form of cognitive ap-
praisal within the transactional model2,40 or as maladap-
tive beliefs held by patients about their ability to cope
with pain.9,10,15

This latter view of CAT as a form of cognitive appraisal
is consistent with the results of the original description
by Rosenstiel and Keefe32 of the CSQ subscales, which
showed that the 2 individual CSQ items that measure
perceived efficacy at controlling or decreasing pain both
loaded heavily on a common factor with the CAT scale,
indicating that these scores are highly correlated.
Härkäpää12 also showed that weak beliefs in personal
control over health were significantly related to CAT in
patients with back pain, whereas Keefe et al16 showed
that CAT was related to lower ratings of patients’ self-
efficacy as rated by their spouses. Thus, there is ample
evidence in the literature that beliefs or appraisals re-
garding the inability to control or decrease one’s pain
play a significant role when patients are catastrophizing
about their pain.

In their review of theoretical perspectives on cata-
strophizing, Sullivan et al38 described the cognitive ap-
praisal models noted above but also discussed 3 less fre-
quently cited models: a schema activation model, an
attention model, and a communal coping model. They
proposed that the cognitive models of catastrophizing
(schema activation and appraisal) might provide more
proximal explanations or mechanisms for the relation-
ship between catastrophizing and pain outcomes. How-
ever, they also proposed that the communal coping
model might help to link social and behavioral factors to
catastrophizing and provide a more distal explanation of
the construct.

Catastrophizing as an Emotional
Experience

Despite the observation that the intense emotional re-
sponses of victims are an integral part of the response to
a catastrophe, Geisser et al9,10 have downplayed the role
of affect in their previously cited models of catastroph-
izing and coping with chronic pain. In fact, a number of
studies noted above have removed the variance attrib-
utable to negative affect from their analyses, presum-
ably under the assumption that it is not an integral part
of the catastrophizing construct. This approach implicitly

reflects a belief expressed by Watson and Pennebaker48

that negative affect is a general nuisance factor in health
research. However, rather than treating the negative af-
fect associated with CAT as a nuisance factor, there is
sufficient research evidence to consider the possibility
that CAT is composed of affective components in addi-
tion to the beliefs or cognitive appraisal components
discussed above.

A review of the literature shows a consistent relation-
ship between high CAT scores and high scores on a num-
ber of measures of negative affect.15,31,35 A recent study
by Turner et al44 showed that CAT scores are significant
predictors of depression scores, even after controlling for
pain beliefs and coping strategies. Those results suggest
that there is unique variance in CAT that exists above and
beyond both pain beliefs and coping strategies, and that
this variance has a very strong relationship with affective
distress. Sullivan et al37 examined the extent that mea-
sures of depression, anxiety, and CAT, as measured by
their Pain Catastrophizing Scale (PCS), were able to pre-
dict disability scores. They reported that CAT, depression,
and anxiety scores together accounted for 37% of the
variance in disability scores, but that only CAT contrib-
uted significant unique variance. Relationships between
CAT and other indicators of negative affect such as neu-
roticism1,22 and various types of anxiety4,23,47 have also
been demonstrated. Vlaeyen and Linton47 have pro-
posed a model detailing a fear avoidance cycle that sug-
gests that negative affect and previous pain experiences
interact through CAT to increase pain-related fear and
eventually to increase pain-related disability.

Geisser et al8 used path analysis to test the hypothesis
that CAT mediates the relationship between depression
and the evaluative and affective aspects of pain. Results
showed a significant prediction of evaluative and affec-
tive pain ratings from the McGill Pain Questionnaire
(MPQ) after controlling for levels of depressive symp-
toms, which the authors thought demonstrated that CAT
is a unique construct rather than being conceptually re-
lated to symptoms of depression. Alternatively, CAT
might be a combination of both affective and cognitive/
evaluative components. By controlling for depressive
symptoms, Geisser et al might simply have removed the
affective component, leaving behind the cognitive com-
ponent, which is predictive of pain reports. However,
regardless of the interpretation, Geisser et al provided
further evidence that variance due to negative affect is a
significant part of CAT and plays a significant role in
predicting pain outcomes as well.

Research on CAT in non-pain populations has shown
that catastrophic worrying represents an internal dia-
logue style characterized by 4 types of internal state-
ments: (1) problem-specific pessimism, (2) personal inad-
equacy/incompetence, (3) personal despair/
hopelessness, and (4) need to analyze the problem.6

These 4 categories of internal dialogue are interesting
because they seem to encompass both cognitive and af-
fective domains. Evidence for these types of internal di-
alogue in CAT was presented by Davey et al,5 who dem-
onstrated that catastrophic worrying is the result of
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ongoing but thwarted coping processes. These observa-
tions are consistent with the aforementioned model of
fear avoidance proposed by Vlaeyen and Linton47 for
pain patients, in which negative cognitive appraisals
about previous pain experiences and unsuccessful coping
attempts combined with negative affect tend to be as-
sociated with CAT, leading to a fear of attempting adap-
tive coping strategies and an ongoing cycle of despair
and disability.

The 4 types of internal dialogue proposed by Davey
and Levy6 also show conceptual similarities to the com-
ponents of CAT identified by Sullivan et al36 in the PCS.
The 3 CAT subcomponents identified by Sullivan et al
were (1) helplessness, (2) rumination, and (3) magnifica-
tion. Sullivan et al demonstrated significant correlations
between depressive symptoms, anxiety, negative affect,
and fear of pain in their development of the PCS, which
again suggested that there is a significant affective com-
ponent associated with CAT. These associations were
confirmed in a factor analysis of the PCS by Osman et
al.26

Sullivan et al36 considered only the unique variance
attributable to CAT and affective variables when predict-
ing pain, concluding that there is no conceptual con-
found between CAT and depression, anxiety, negative
affect, or fear of pain. In a subsequent study, Sullivan et
al37 showed that the unique variance associated with the
3 PCS subscales accounted for 4% of the variance in pain
disability scores, whereas the PCS together with unique
variance from depression and anxiety accounted for 37%
variance in disability scores. However, the approach used
by Sullivan et al37 and also by Geisser and Roth,10 in
which only variance in CAT that is unique from negative
affect is used in data analysis, minimizes the importance
of the affective experience and methods of affect regu-
lation used by patients with chronic pain when they at-
tempt to cope with their symptoms. The implication of
these results for treating patients is that we should be
considering negative affect as an integral component of
CAT when considering the relationships between CAT
and pain outcomes, rather than considering only the
nonaffective, cognitive aspects of CAT such as pain-re-
lated beliefs or secondary appraisal. In effect, our inter-
ventions would become emotion focused as well as cog-
nitive and behavioral.

Goals of the Present Study
A better understanding of CAT is important in increas-

ing our knowledge of the pain experience.8 More specif-
ically, we hypothesize that knowledge about a patient’s
affective experience and habitual ways of regulating af-
fect should allow us to include treatment modules for
clients that would address not only their cognitions and
beliefs but would also focus on improving deficits in af-
fect regulation that often interfere with the client’s abil-
ity to manage their pain. Consequently, the goal of this
study was to focus on the nature of the catastrophizing
construct itself to better comprehend what is happening
when a patient with chronic pain is catastrophizing and
consequently to improve our ability to explain relation-

ships between CAT and pain outcome variables. The
tested hypothesis was that CAT is a complex construct
composed of both secondary appraisal components and
affective components. Specifically, it was proposed that
CSQ scores on the CAT scale would be predicted by the
specific affective experience and regulation factors mea-
sured by the Affect Regulation and Experience Q-Sort
(AREQ),49 as well as by variables measuring secondary
cognitive appraisal from the CSQ and the Multidimen-
sional Pain Inventory.18

Materials and Methods

Participants
To maximize the generalizability of our results, we se-

lected chronic pain patients with a broad range of diag-
noses, including rheumatoid arthritis (RA) and osteoar-
thritis (OA), fibromyalgia syndrome (FMS),
temporomandibular dysfunction (TMD), or various types
of localized chronic pain. No intergroup comparisons
were performed because a growing body of literature
has demonstrated that there is greater variance in psy-
chological variables within than between diagnostic
groups.29,33,34 We also permitted subjects with multiple
diagnoses because we believed that having more than
one diagnosis might be relevant to the emotional expe-
rience of chronic pain.

Our study was cross-sectional in design. All participants
were adults older than the age of 18 years. Five distinct
chronic pain populations were identified and recruited:
(1) individuals with TMD who had not experienced a
traumatic joint injury but might have exhibited muscular
pain, disk displacements, OA, or OA of the temporoman-
dibular joint; (2) individuals with chronic pain localized
to the back, neck, or limbs; (3) individuals with chronic
generalized pain who met the 1990 American College of
Rheumatology (ACR) classification criteria for FMS and
had been referred to a rheumatology outpatient clinic;
(4) individuals with chronic generalized pain who had
been recruited as part of a community survey and were
found to meet the ACR definition for FMS50; and (5)
individuals with RA or OA who had been referred to an
outpatient rheumatology clinic.

Participants with a single pain diagnosis of TMD pain
(N � 18), FMS (N � 20), RA or OA (N � 8), or pain localized
to the back, neck, or limbs (N � 2) comprised 54% of
those patients who had been previously diagnosed with
a pain disorder and 46% of the overall sample when the
community sample of FMS patients is considered. Partic-
ipants with 2 or more of the various pain diagnoses men-
tioned above comprised 46% of previously diagnosed
patients and 39% of the overall sample. The community
FMS sample (N � 15) made up 14% of the overall sample.

Potentially eligible patients were identified by a re-
view of all office charts for patients with any of the pre-
viously listed diagnoses who had been assessed by the
participating rheumatologist (K.P.W.) or dentist (R.I.B.)
within the previous year, and who had been experienc-
ing their pain for a period of at least 6 months. Eligible
participants received a letter of information explaining
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the general nature of the study, and individual appoint-
ments were arranged for people who were interested in
participating. Potential participants were included in the
study if they were proficient enough in English to be
interviewed and understand the questionnaires. Patients
were not excluded if they had participated in a pain
management program or if they were receiving active
treatment (ie, ongoing physiotherapy, medication, or
psychotherapy). They were excluded if they were cur-
rently experiencing psychotic symptoms that would have
affected their ability to provide a valid clinical interview.
Twenty-one percent of eligible patients (N � 104) re-
sponded to their letter and met the criteria for the study.
This group (94 women and 10 men) had a mean age of
45.51 years (standard deviation, 11.39). This study was
approved by The University of Western Ontario Review
Board for Health Sciences Research Involving Human
Subjects.

Procedure
The study was explained to each participant and in-

formed consent was obtained. Each participant initially
completed a brief introductory questionnaire that asked
about age, sex, pain diagnoses, pain chronicity, current
treatment status, participation in pain treatment pro-
grams, mental health history, and involvement in litiga-
tion or compensation disputes. Participants then en-
gaged in a semistructured clinical interview, the Affect
Regulation Interview (ARI).49 The interviews were con-
ducted by the first author (D.A.J.) and required approxi-
mately 60 to 75 minutes to administer. The interviews
were followed by administration of questionnaires con-
taining a battery of standardized psychometric mea-
sures. Videotapes of the interviews were kept as a
backup in case clinical observations from the interviews
could not be quantified by using a Q-sort procedure
within 12 hours of the interview. A random sample of 12
interview tapes (10% of the interviews in this and a pilot
study) were rated by a second observer (M.L.H.) to assess
interrater reliability of the Q-sorting procedure, and a
random sample of 10 interview tapes were rated again
by the first observer after a period of 2 to 4 weeks and a
number of intervening interviews had elapsed to calcu-
late test-retest reliability. Both raters trained by using
interviews from the pilot study to assure maximum ad-
herence to the instructions provided by the authors of
the AREQ and ARI and to maximize interrater reliability.

The AREQ was used to quantify clinical observations
from the ARI.49 The 98 AREQ items were typed onto
individual cards that were initially sorted into 3 stacks of
48, 20, and 30 cards labeled “not descriptive,” “very de-
scriptive,” or “ambiguous,” respectively, according to
how well they described the participant. A second round
of sorting divided the 3 original stacks into 3 more stacks
for a total of 9 stacks containing 22, 16, 10, 10, 10, 10, 10,
6, and 4 cards. The 22-card stack contained items that
were least descriptive of the participant, and the 4-card
stack contained cards that best described that person.
Cards in each stack were assigned scores ranging from 1
(for the 22-card stack of nondescriptive items) to 9 (for

the 4-card stack of very descriptive items). Thus, each
AREQ item was assigned a score ranging from 1 to 9 on a
ordinal scale, in which a score of 9 indicated items that
were most descriptive of that person and a score of 1
indicated items that were least descriptive. Items with
scores in the middle range were items that were only
somewhat descriptive or ambiguous descriptors of that
person.

Psychometric Measures

ARI
The ARI is a semistructured interview that was used to

collect information about affective experiences and
methods of affect regulation and provided the basis for
the AREQ. The ARI was modified slightly for use with
patients with chronic pain and to ensure that informa-
tion pertaining to all AREQ items was collected during
the interview. The ARI asks participants to provide infor-
mation about current life stressors (including but not
limited to chronic pain), history of relationships (with
family, friends, partners, and coworkers), activities, cop-
ing styles, and about how each individual tended to ex-
perience and regulate emotions in the different areas of
their lives. The ARI is organized such that it gathers in-
formation related to the 98 items of the AREQ, thus pro-
viding the information essential for performing the Q-
sort procedure.

AREQ Q-Sort
The 98 items comprising the AREQ are behavioral de-

scriptions of ways that people commonly experience or
regulate emotions. Two separate factor analyses of the
items that describe either affective experience (AE) or
affect regulation (AR) have been performed by Westen
et al,49 both resulting in solutions with 3 bipolar dimen-
sions that have good convergent and discriminant valid-
ity, as well as good predictive validity. They report inter-
rater reliability of r � .78 for the AREQ. The 3 AE
dimensions were described by the authors as Socialized
Negative Affect, Positive Affect, and Intense Negative
Affect. The 3 AR dimensions were described as Reality-
Focused Coping, Externalizing Defenses, and Avoidant
Defenses.

The extraction of 3 AE dimensions, including 2 differ-
ent negative affective dimensions, differs from most ex-
isting research, which has often described only a single
positive and a single negative affective dimension. The
Socialized Negative Affect dimension describes emotions
that require internalization of social norms and values
(such as shame, guilt, regret, and embarrassment) at its
positive pole. At its negative pole, Socialized Negative
Affect items describe a failure to internalize social
norms, an inability to feel the internalized emotions in-
dicated above, and a lack of empathy. In contrast, the
positive pole of the Intense Negative Affect dimension
describes people who are easily overwhelmed by emo-
tions such as anxiety or depression, whereas the negative
pole describes people who have poor ability to be aware
of, identify, and label emotions.
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Self-Report Questionnaires
Body Map Questionnaire (BMQ).24 Patients indi-

cated on separate diagrams representing the front and
back of their body all areas in which they were currently
experiencing pain symptoms. Patients rated pain severity
at each reported pain site by using 100-mm visual analog
scales (VAS). Pain severity was calculated as the mean
VAS pain ratings for all pain sites reported by each par-
ticipant.

The Coping Strategies Questionnaire (CSQ).32 This
44-item self-report inventory was designed to assess 6
cognitive and behavioral dimensions used to cope with
chronic pain by using a Likert scale ranging from 0 (never
used) to 6 (almost always used). The present study used
only the catastrophizing subscale and 2 items that asked
respondents to use 7-point rating scales to appraise their
perceived extent of control over their pain and their abil-
ity to decrease pain. The CSQ was given preference over
the more recently developed PCS36 because the CSQ
catastrophizing scale has been shown by a number of
studies to be a stable global measure of the construct, as
noted below. Furthermore, the 2 cognitive appraisal
items (#43 and #44) from the CSQ, which measure per-
ceived abilities to decrease or control pain, were re-
quired because they were an essential part of the hy-
pothesis for this study. The CSQ has demonstrated
good internal consistency (alpha coefficients ranging
from 0.72 to 0.85) and acceptable test-retest reliability
(correlations ranging from r � 0.88 to 0.93).21 Two sep-
arate factor-analytic studies39,45 have demonstrated 5
stable subscales, compared to the 6 proposed by Rosen-
stiel and Keefe. The catastrophizing subscale has
emerged as one of these stable factors in most factor-
analytic studies of the CSQ. However, as noted in the
introduction, the nature of the catastrophizing construct
has been an ongoing research question and provides the
basis for the present study.

Multidimensional Pain Inventory (MPI).18,42,43 Part 1
of the MPI assesses the psychosocial impact of chronic
pain on a patient’s life, including measures of pain sever-
ity, life interference, life control, affective distress, and
social support. For the present study, 18 items from the
life interference, life control, and social support scales
were administered. Part 2 assesses the patient’s behav-
ioral responses to others and was not administered in
this study. Part 3 measures level of daily activity in the
areas of household chores, outdoor work, activities away
from home, social activities, and general activity level. All
18 items from part 3 were administered, and the aggre-
gate score for general activity level was used in subse-
quent statistical analyses. All items were answered on
Likert scales ranging from 0 (no endorsement) to 6 (ex-
treme endorsement). Internal consistency of MPI sub-
scales ranges from 0.70 to 0.90. Test-retest stability of the
scales during a 2-week period ranges from r � 0.62 to
0.91. The authors have provided some evidence for con-
vergent validity of the MPI scales.

McGill Pain Questionnaire (MPQ).25 Part 2 of the
MPQ provides 20 categories of verbal descriptors, with 2

to 6 words in each category, from which pain patients
can choose to describe their pain. In the present study, a
ranked pain rating index (PRI-R) was calculated for each
of the sensory, affective, and evaluative components of
pain, on the basis of whether patients had chosen words
from each category implying greater or lesser degrees of
pain. A total PRI was also calculated by adding the PRI
from each of the 3 components. Part 4 of the MPQ allows
patients to describe their pain at present, at its worst,
and at its least. Test-retest reliability for the 3 pain rating
scales averaged 70.3% during intervals ranging from 3 to
7 days.25 Despite documented problems with construct
validity3,14 and with content validity,2a,3 the MPQ is still
the most widely used assessment tool that attempts to
quantify different components of pain.

Center for Epidemiological Studies Depression
Scale (CES-D).28 The CES-D is a 20-item self-report de-
pression inventory that measures depressive symptoms
in the general population. Predictive validity of the
CES-D for measuring depressive symptoms in patients
with chronic pain has been demonstrated by Turk and
Okifuji41 and also by Geisser et al.11 Participants indi-
cated symptom frequency on a Likert scale ranging from
0 (rarely or none of the time) to 3 (most or all of the
time). The CES-D has been shown to have reasonable
internal consistency (coefficient alpha ranging from 0.84
to 0.90) and test-retest reliability (correlations ranging
between 0.48 and 0.67), as well as convergent validity.

Statistical Analysis
Hierarchical multiple regression was used to predict

CAT scores, with demographic variables and pain sever-
ity and chronicity, secondary appraisal, AR, AE, and de-
pression scores entered respectively as independent vari-
ables in 5 separate steps (Table 1).

In Step 1, age and sex of the participants, self-reported
chronicity of pain, and the MPQ Sensory PRI (the sensory
aspect of the pain experience) were entered to control
for differences in CAT that might be attributable to these
variables. In Step 2, scores for the patients’ perceived
efficacy at controlling or decreasing their pain (CSQ
items #43 and #44, respectively) and their perceived abil-
ity to have control over their lives (Life Control scale of
the MPI) were entered as measures of secondary cogni-
tive appraisal to help calculate the amount of variance in
CAT scores predicted by affective variables after consid-
ering cognitive appraisal.

The AR variables from the AREQ were entered in Step 3
ahead of AE variables, because it was assumed that AE
scores are dependent on how successfully affect is regu-
lated. Thus, scores for Externalizing Defenses, Avoidant
Defenses, and Reality-Focused Coping were entered at
this stage, whereas scores for Socialized Negative Affect,
Positive Affect, and Intense Negative Affect were en-
tered in Step 4. Depressive symptoms, as measured by the
CES-D,28 were entered in the last step to examine
whether the CES-D contributes any significant variance
in predicting CAT beyond what is predicted by AREQ
variables.
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Because it was expected that the secondary appraisal
variables and some of the AREQ affective variables
would be quite highly correlated and would therefore
share a great deal of variance in predicting CAT, a second
regression analysis was also done, in which the AR and
AE variables were entered ahead of the secondary ap-
praisal variables. This allowed us to determine the vari-
ance in predicting CAT that is unique to appraisal vari-
ables, after accounting for affective variables. Thus, the 2
regression analyses determined the unique variance at-
tributable to both cognitive appraisal and affective vari-
ables, from which a calculation of variance shared by
affective and appraisal variables was made.

Results
Demographic information indicated that 62% of the

sample had experienced their pain for more than 5 years,
whereas 83% of the sample had been experiencing pain
for more than 2 years. The participants reported a mean
score on the CES-D of 21 out of a maximum score of 60,
which was above the cutoff scores of 16 and 19 sug-
gested by both Radloff28 and Turk and Okifuji41 for de-
tecting significant depressive symptomatology. The
mean VAS pain severity rating for all participants was
59.4 on a 100-mm scale, whereas the mean MPQ Total PRI
score was 31.5 out of a maximum score of 77.

Interrater reliability and test-retest reliability of the
AREQ were both assessed in this study as described pre-
viously. An interrater reliability coefficient of r � .75 and
a test-retest reliability coefficient of r � .83 were ob-
tained, indicating that the AREQ had good interrater
reliability and very good test-retest reliability in this
study.

The type I error level for the overall regression analysis
was set at � � .05. With a Bonferroni correction, the type
I error level for each step of the regression analysis was �
� .01. Variables entered in the first 4 steps of both re-
gression analyses resulted in significant changes in ad-
justed R2 values (Table 1). The R2 change resulting from
entering the CES-D scores into the regression equation in
the final step was not significant at P less than .01. The
total amount of variance in CAT scores accounted for by
all independent variables, after adjusting for sample
size, was 54.2%. Demographic variables, pain chronicity,
and MPQ Sensory pain ratings together accounted for

14.7% of the variance in CAT scores. The secondary ap-
praisal variable set and the 6 affective variables from the
AREQ contributed an additional 37.6% of the variance.
After considering secondary appraisal and AREQ vari-
ables, CES-D scores contributed 1.9% of the variance in
predicting CAT. The appraisal, AREQ, and CES-D vari-
ables accounted for a total of 39.5% of the adjusted
variance in predicting CAT in both analyses.

The significance levels of individual variables in the
first regression equation are presented in Table 2. Rela-
tionships were considered significant if probability levels
associated with the t statistic were less than P equals .01.
Within the variable set entered in Step 1, lower partici-
pant age and higher pain reports on the MPQ-Sensory
PRI were related to increased CAT scores (Table 2). For
the set of cognitive appraisal variables entered in Step 2
of the regression equation, both CSQ item #43 (per-
ceived ability to control pain) and the MPI Life Control
scale (perceived ability to control one’s life) were signif-
icant predictors of CAT scores.

Of the 3 AR variables entered in Step 3 of the regres-
sion analysis, Reality-Focused Coping was probably the
most significant predictor of CAT scores. Although it was
associated with a value of p equals .027, the significance
level of this step in the regression analysis was P equals
.009. This suggests that the other 2 variables entered in
this step (Avoidant Defenses and Externalizing Defenses)
might have been acting as suppressor variables on Real-
ity-Focused Coping in this instance, and that Reality-Fo-
cused Coping is likely the variable responsible for the
overall significance of this step in the regression analysis.

Of the 3 AE variables entered in Step 4, both Positive
Affect and Intense Negative Affect were significant pre-
dictors of CAT. The CES-D scores entered in Step 5 of the
regression analysis were not a significant predictor of
CAT scores after controlling for demographic variables,
cognitive appraisal, AR and AE of the patients. The sig-
nificance levels of individual variables in the second re-
gression equation are not presented in Table 2, because
there are very few notable differences. The same vari-
ables that obtained individual significance in the first
analysis were also significant in the second analysis, with
the exception of the MPI Life Control Scale. This variable
was not significant in the second analysis (t � �.274, P �

Table 1. Summary of Hierarchical Multiple Regression Analysis

STEP & VARIABLES ENTERED R2
ADJUSTED

R2
R2

CHANGE

F
CHANGE

SIGNIFICANCE OF

F CHANGE

1. Age, sex, PRI-S, pain chronicity .180 .147 .147 5.441 .001
2. CSQ items 43 & 44, MPI Life Control .441 .400 .253 14.887 .000
3. AR dimensions (EXD, AVD, RFC) .506 .453 .053 4.119 .009
4. AE dimensions (SNA, PA, INA) .584 .523 .070 5.575 .001
5. CES-D .605 .542 .019 4.757 .032

Abbreviations: AR, affect regulation; AE, affective experience; EXD, Extemalizing Defenses; AVD, Avoidant Defenses; RFC, Reality-Focused Coping; PA, Positive
Affect; SNA, Socialized Negative Affect; INA, Intense Negative Affect; PRI-S, Pain Rating Index (Sensory); CSQ, Coping Strategies Questionnaire; MPI,
Multidimensional Pain Inventory; CES-D, Center for Epidemiological Studies Depression scale.
P � .01.
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.785), because it was so highly correlated with the AR,
AE, and CSQ appraisal variables that were entered ahead
of it in the regression equation, as shown in Table 3.

The first order correlations between variables in the
regression analysis are presented in Table 3. CAT, cogni-
tive appraisal variables, and affective variables are gen-
erally quite highly correlated and will therefore share a
considerable amount of variance. Consequently, the
variance attributable to the first variables entered into
the equation will include both unique variance and vari-
ance that is shared with subsequently entered variables,
whereas variables entered later in the analysis will in-
clude only variance that is unique to those variables.

The second variation of the multiple regression analy-
sis was performed to calculate the variance that was

shared between the affective and cognitive appraisal
variables (Table 1). The unique variance in CAT scores
attributable to cognitive appraisal variables is found in
the results for the second analysis (R2 change, .062),
whereas the unique variance attributable to AR and AE
variables is found in the first analysis (R2 change, .053 �
.070 � .123). The total variance attributable to both
AREQ and cognitive appraisal variables in both analyses
was R2 � .376. Subtracting the unique AREQ variance
and unique appraisal variance from the total variance
resulted in shared variance of R2 � .191 between the
AREQ and cognitive appraisal variables.

The cognitive appraisal variable set accounted for
about 6% of the unique variance in predicting CAT in the
pain patients (Fig 1). The variance in CAT scores ac-

Table 2. � Coefficients and Significance of Individual Variables

STEP & VARIABLES

ENTERED �

STANDARDIZED

� t
SIGNIFICANCE OF

t

1. Age �.162 �.202 �2.108 .038
Sex �.337 �.011 �.118 .906
Pain chronicity .102 .010 .106 .916
PRI-S .452 .372 4.059 .000

2. CSQ Control Pain
(#43)

�1.486 �.254 �2.619 .010

CSQ Decrease Pain
(#44)

�.558 �.080 �.839 .403

MPI Life Control �1.998 �.308 �3.020 .003
3. EXD �.419 �.066 �.817 .416

AVD �.594 �.107 �1.209 .230
RFC �1.365 �.224 �2.250 .027

4. SNA �.308 �.036 �.416 .679
PA �1.453 �.302 �2.733 .008
INA 1.174 .230 2.124 .036

5. CES-D .202 .298 2.181 .032

Abbreviations: AR, affect regulation; AE, affective experience; EXD, Extemalizing Defenses; AVD, Avoidant Defenses; RFC, Reality-Focused Coping; PA, Positive
Affect; SNA, Socialized Negative Affect; INA, intense Negative Affect; PRI-S, Pain Rating Index (Sensory); CSQ, Coping Strategies Questionnaire; MPI,
Multidimensional Pain Inventory; CES-D, Center for Epidemiological Studies Depression scale.
P � .01.

Table 3. First-order Correlations Between Variables in the Regression Equation

CSQ 43 CSQ 44

MPI
LIFE

CONTROL RFC EXD AVD SNA PA INA CES-D

CAT �.515* �.419* �.479* �.567* �.269* �.312* �.101 �.609* .579* .685*
CSQ Control Pain (43) .493* .557* .441* .095 .120 �.063 .396* �.297* �.461*
CSQ Decrease Pain (44) .544* .340* .138 .061 �.084 .319* �.177 �.378*
MPI Life Control .543* .305* .197 �.018 .553* �.481* �.727*
RFC .352* .416* .317* .726* �.628* �.712*
EXD .195 �.266* .177 �.227 �.289*
AVD .128 .241 �.572* �.384*
SNA .226 �.200 �.193
PA �.590* �.742*
INA .675*

Abbreviations: AR, affect regulation; AE, affective experience; EXD, Extemalizing Defenses; AVD, Avoidant Defenses; RFC, Reality-Focused Coping; PA, Positive
Affect; SNA, Socialized Negative Affect; INA, Intense Negative Affect; PRI-S, Pain Rating Index (Sensory); CSQ, Coping Strategies Questionnaire; MPI,
Multidimensional Pain Inventory; CES-D, Center for Epidemiological Studies Depression scale.
*P � .01, two tailed.
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counted for by all 6 AREQ variables was 12%, indicating
that the data obtained from our interview and emo-
tional evaluation of the patients explained twice the
amount of unique variance in CAT as did the cognitive
appraisal variables. The CES-D contributed 2% further
prediction of CAT scores beyond cognitive appraisal and
AREQ variables. The most notable aspect of the data in
Fig 1 is that 19% of the variance in explaining CAT was
variance that was shared between the cognitive ap-
praisal and AREQ variables.

Discussion
This study completed a comprehensive affective assess-

ment of a heterogeneous sample of patients with
chronic pain to examine the nature of catastrophizing in
those individuals. The results demonstrated that CAT is a
complex construct that is strongly associated with cogni-
tive appraisal, AR, and AE. Whereas previous research
had emphasized the cognitive and behavioral aspects of
CAT, this study has provided evidence for affective vari-
ance in CAT in addition to cognitive variance, as well as
variance due to a shared cognitive/affective component
that is not separable into unique cognitive or affective
components. The results highlight the need for consider-
ing and accounting for the emotional responses of
chronic pain patients in research, rather than excluding
or controlling for variance attributable to affective vari-
ables. Furthermore, the results also highlight the need to
consider the emotional responses of patients and to de-
sign assessment protocols and treatment interventions
that address AE and AR in addition to the cognitive and
behavioral aspects of coping with chronic pain.

The results of this study have increased our under-
standing of CAT and have clarified some apparent con-
tradictions in the literature. First, it confirms the impor-
tance of negative beliefs when patients are
catastrophizing.2,9,10,15,40 However, we support the sug-
gestion by Thorn et al40 that, although those pain-re-
lated beliefs are important to CAT, they might be better
described as secondary appraisal within the Folkman and
Lazarus transactional model of coping. This study con-
firmed the role of CAT as a cognitive construct by show-
ing that there is significant unique prediction in CAT
from patient beliefs about their ability to control their
pain or to control their lives in general, when the effects

of affective variables are controlled. However, the re-
sults also confirmed significant correlations between
CAT and different types of negative affect and went a
step further by showing that both AR and AE variables
were significant predictors of CAT after controlling for
the variance due to secondary cognitive appraisal.

It is interesting to note that the AREQ’s Reality-Focused
Coping scale was the only significant AR variable contrib-
uting to prediction of CAT. This supports the proposal of
Keefe et al17 that CAT might be a maladaptive cognitive
coping strategy but provides some further insights into
the nature of coping with chronic pain. For some pa-
tients, choosing to cope individually on their daily tasks
might be an adaptive pain management strategy. How-
ever, it was also apparent to the interviewer that a com-
bination of task persistence and avoidance was being
used successfully by some patients to avoid negative af-
fect, whereas other patients were unsuccessful in using
that same individualistic style of coping.

The clinical observations noted above support the la-
beling by Westen et al49 of the Reality-Focused Coping
scale as an AR strategy versus as a strictly cognitive/be-
havioral phenomenon. The significant first order corre-
lation between Reality-Focused Coping and Avoidant
Defenses suggests that Reality-Focused Coping is also a
form of AR that is closely related to avoidant defenses.
Further analysis of the varying role of Avoidant Defenses
and Reality-Focused Coping in different groups of pa-
tients by using profile analysis or cluster analysis might
be useful in identifying profiles or clusters of pain pa-
tients in whom avoidance and task persistence have
been successful, as well as those in whom they have been
unsuccessful in decreasing negative affect.

Both the Positive Affect and Intense Negative Affect
scales from the AREQ were significant predictors of CAT
scores when the 3 AE variables were entered into the
regression analyses. The Socialized Negative Affect scale
did not appear to have good internal consistency in this
sample of pain patients and therefore was not expected
to be a significant predictor of CAT. Results indicated
that patients who reported less positive affect in their
lives tended to report higher levels of CAT. Furthermore,
patients who reported more intense negative affect on
the Intense Negative Affect scale also appeared to report
more CAT, which suggests that CAT is characterized not
only by its lack of positive affective quality but also by
the intensity of negative affect that is experienced.

It is also interesting that depressive symptoms, as mea-
sured by the CES-D, did not contribute significant vari-
ance to prediction of CAT after controlling for cognitive
appraisal, AE, and AR variable sets. This suggests that
after we consider patients’ beliefs in their ability to con-
trol pain and their lives and both the AE and AR vari-
ables, there is an insignificant portion of the remaining
variance in CAT scores that is related to depressive symp-
tomatology. Thus, the significant relationship demon-
strated in previous research between depressive symp-
toms and CAT35 has been accounted for by the
significant relationships between variables used in the
comprehensive assessment of AE and AR in this study.

Figure 1. Variance accounted for by variable sets in the multi-
ple regression analyses.
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Although patient age and pain severity were entered
in the first step of the regression analysis to control for
the effects of these variables, their effect on prediction
of CAT scores is worthy of further discussion. The results
suggest that people with more severe pain could be
more susceptible to thinking in catastrophic terms about
their pain symptoms. However, although the prediction
in CAT by age was not significant at the P less than .01
level, the results of this study showed a tendency toward
prediction of CAT scores by age (P � .038). These results
might not be as easily explained as those for level of pain
severity. Decreased CAT could be expected with in-
creased age if older patients have learned more adaptive
ways of coping with their pain over the years. Or, an
analysis of the ages of diagnostic groups of patients in
this study showed that the groups containing arthritis
patients tended to be older. Because patients with ar-
thritis have a medical explanation for their symptoms
and because they have some treatment choices available
to them, these patients might have perceived themselves
to have more control over their symptoms than patients
with FMS or TMD (which are less amenable to medical
treatment), resulting in less tendency to catastrophize.
However, there were no significant differences in CAT
scores between different diagnostic groups, suggesting
that this effect is largely due to age. Thus, although the
multiple regression analyses in this study suggested that
CAT is composed of significant cognitive appraisal and
affective components after controlling for patient age, it
should be noted that there was a trend for CAT to be
more pronounced in younger patients.

One of the most significant findings in this study is the
significant amount of variance shared by secondary ap-
praisal and affective variables in predicting CAT, which is
not attributable to shared method variance. This cogni-
tive/affective overlap is significant because it suggests
that there is a combined cognitive/affective dimension
to CAT that defies our efforts to completely separate the
effects of either the cognitive or affective components of
CAT. On a theoretical level, this finding is consistent with
the fact that we often have feelings about what we are
thinking and often think about what we are feeling, and
those thoughts and feelings are often linked together
and difficult to separate. At a clinical level, this cognitive/
affective overlap helps to explain why interventions such
as cognitive restructuring training can be very difficult
for some patients. Those patients frequently have a
great deal of negative affect that is tied up with their
cognitions. They might be heavily defended against ac-
knowledging or identifying their negative feelings, mak-
ing it very difficult for them to identify the core beliefs
that underlie their cognitions and making it difficult to
challenge their habitual negative patterns of thinking.
For those patients, improved assessment of AR and AE
and interventions such as individual or group psycho-
therapy might be advisable to help them improve their
ability to express and identify feelings, establish the links
to their negative thoughts, and better enable them to
challenge the negative thoughts and beliefs that might
be hindering their attempts to cope.

Matching specific forms of intervention to specific af-
fective profiles would allow clinicians to target specific
styles of coping or AR for improvement and would po-
tentially reduce or make more efficient use of the time
spent on providing treatment components to patients
that might be less necessary for each individual patient.
For example, patients who tend to use avoidance to dis-
tract themselves from pain symptoms and to focus on
reality-based coping styles, which is clearly adaptive in
many respects, might have a difficult time relaxing or
pacing their daily activities. For this group, it would be
more appropriate to focus our interventions on pain
management skills such as pacing and various forms of
relaxation training. On the other hand, patients who
avoid acknowledging the emotions in their lives might
have a difficult time identifying the negative feelings
and thoughts that often accompany their pain experi-
ence. The use of avoidance in this group is often less
adaptive for coping with chronic pain, and this group
might require more intensive group or individual psycho-
therapy to help them acknowledge and identify their
emotions and to learn cognitive restructuring tech-
niques.

When possible differences in subgroups of pain pa-
tients are considered together with the communal
model of CAT described by Sullivan et al38 and the sig-
nificant relationships between affective variables and
CAT reported in this study, we suggest that affective
variables could possibly act as a link between cognitive
factors, communal/behavioral factors, and CAT in ex-
plaining pain outcomes. A potential direction for re-
search in this area would be to study whether AE and
habitual styles of AR mediate the relationship between
cognitive variables, individual differences in communal
versus individual styles of coping, and tendency to cata-
strophize in different subgroups of pain patients.

There are some potential limitations to the present
study that could limit generalizability of the results and
that suggest possible avenues for future research. First,
the disproportionate number of women in this study po-
tentially limits generalizing the results to male patients.
However, men and women differed significantly only on
the relative degree to which they used avoidant defenses
to regulate negative affect, suggesting that men and
women in the study were generally very similar and that
the gender makeup of the research sample had little
effect on the overall results.

Second, even though the clinical interviews attempted
to rate patients on habitual AR strategies they have de-
veloped during their lifetime, the study was cross-sec-
tional in nature. Future research should follow changes
in AE and AR over time, perhaps as part of a longitudinal
outcome study or an evaluation study of different treat-
ment interventions for patients who tend to catastroph-
ize. Longitudinal research designed to follow affective,
cognitive, and coping variables as well as outcome mea-
sures over time would help to develop causal models
showing the influence of multiple variables on pain out-
come measures.
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It could be argued that the use of such a heteroge-
neous sample in this study could compromise the inter-
nal validity of the study. For example, it could be argued
that the results might not apply to all diagnostic sub-
groups of pain patients, because each subgroup’s pain
experience could be qualitatively different. Another po-
tential pitfall that could compromise internal validity is
the increased possibility of random error variance from
studying less homogeneous diagnostic groups. In re-
sponse to these arguments, however, it should be noted
that 46% of the patients in this study with a confirmed
pain diagnosis had multiple diagnoses. It was our feeling
that including these patients in the present study would
increase the generalizability of the results and increase
the external validity of the study. There is often a trade-
off between attempting to maximize either internal or
external validity. A conscious attempt was made in this
study to increase the generalizability of the results, but it
is recognized that internal validity could potentially have
been compromised in the process.

A potential methodologic concern in this study is the
possibility that the raters who coded affective data from
the interviews by using the Q-sort procedure could po-
tentially have been biased in their coding by their knowl-
edge of the study’s hypothesis. The primary safeguard
against this concern is that all variables in the study other
than the AE and AR variables were measured by using
the participants’ self-report responses to questionnaires.

The questionnaires were not scored and the statistical
analyses were not completed until after all interviews
were conducted and the Q-sorts were completed. Thus,
the raters were blinded to the values of all variables for
each subject, including scores for the affective variables
from other participants, which were calculated after all
interviews and Q-Sorts were completed.

In summary, the results of this study paint a picture of
catastrophizing in patients with chronic pain that is more
consistent with the images we have of people who have
experienced catastrophic events in their lives. Cata-
strophizing appears to be a complex combination of per-
ceived lack of control, lack of reality-focused coping abil-
ities, lack of positive affect, and presence of intense
negative affect. The results have implications for design-
ing assessment protocols and treatment interventions
for helping patients with chronic pain cope with their
symptoms, because they suggest that interventions and
assessment should focus on emotional responses as well
as beliefs, cognitive appraisals, and behavioral coping
strategies.
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