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Abstract

Objectives - Pain catastrophizing is a core psychological
factor determining pain experience. We addressed the ques-
tion of whether patients with different pain syndromes
group into different pain catastrophizing phenotypes.
Methods - A total of 727 patients with chronic pain asso-
ciated with four primary syndromes: Breast cancer (BC)
survivors (n = 400), fibromyalgia (FM, n = 52), complex
regional pain syndrome (CRPS, n = 155), and HIV (n = 120)
were first studied for differences in levels of pain catastro-
phizing (Pain Catastrophizing Scale, PCS) and pain inten-
sity by analysis of variance. Subsequently, individual
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scores of the PCS subscales “rumination”, “magnification,”
and “helplessness” from the pooled cohorts were submitted
to multivariate k-means clustering to explore subgroups.
Results — Three clusters defined by the level of catastro-
phizing were identified. The “low catastrophizing” cluster
(n = 377) included most of the BC patients (71.0%) and the
“moderate catastrophizing” cluster (n = 256) most of the FM
patients (61.5%). HIV (31.9%) and CRPS (44.7%) patients were
over-represented in the “high catastrophizing” cluster (n =
94) with the highest catastrophizing tendencies in all dimen-
sions. These patients reported more helplessness than the
patients in the two other clusters.

Conclusions — The primary syndrome causing the pain
has an impact on self-reported pain-related catastrophizing.
Helplessness is a predominant feature in HIV and CRPS
patients and therefore an important target in pain
rehabilitation.

Keywords: breast cancer, HIV, fibromyalgia, complex regional
pain syndrome, pain catastrophizing

1 Introduction

Pain catastrophizing is an important factor in clinical psy-
chometric pain assessment. It is commonly assessed by
using the Pain Catastrophizing Scale (PCS) [1]. Pain cata-
strophizing is considered in the fear-avoidance model as a
part of a reciprocal reinforcement circle of pain symptoms
[2]. Its level is understood to determine how much the pain
experience effects function and pain interference [3]. Since
this psychological construct was introduced to pain research
[4], there has been growing evidence for its associations with
the persistence of pain and pain impact [5]. For a long time,
pain catastrophizing has been conceptualized as a trait-like
variable describing a stable psychological tendency to react to
pain or other clinical perturbations. However, in the early
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literature, catastrophizing was also recognized as a latent
individual factor, with the level changeable in a state-like
manner under different aversive conditions, like pain [6].
Especially, the second suggests that under different condi-
tions (i.e., syndrome characteristics, unpredictability of pain
and its progression, and psychological stigma) catastrophizing
levels might differ. Identifying disease state dependent cata-
strophizing phenotypes would allow more targeted psycholo-
gical interventions to support pain rehabilitation or rehabili-
tation process and quality of life in general.

There is little research suggesting that pain catastro-
phizing profiles would differ in patients having different
pain syndromes [7]. A recent meta-analysis of the psycho-
metric properties of the PCS suggests highest association in
patients with chronic widespread pain [8].

Here, we pursue the hypothesis that patients with dif-
ferent conditions with pain cluster to pain catastrophizing
phenotypes. Four cohorts from original studies were sec-
ondary analyzed — HIV, fibromyalgia (FM), complex regional
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pain syndrome (CRPS), and breast cancer (BC) survivors.
Catastrophizing profiles of these independent cohorts were
first explored on a group level. Then, clustering was per-
formed on the pooled pain catastrophizing data of the four
cohorts for identifying phenotypic groups. Overrepresentation
of a pain condition would inform on the specificity of pain
catastrophizing as cognitive bias and allow more targeted
psychological interventions.

2 Methods

2.1 Subjects and study designt

This study is a multicenter collaboration of the Helsinki
University Hospital (HUH) (BC and FM), University Medical
Centre Mainz (CRPS), and Imperial College London (HIV).
This is a post-hoc analysis on data, and not a predesigned

Table 1: Demographic and clinical characteristics of the BC, fibromyalgia, HIV, and CRPS patient cohorts

Patient group Age Sex Avarage Catastrophizing Rumination Magnification Helplessness Depression
(years) (N, pain sum score subscale subscale subscale row score
men) intensity
BC N 400 0
HADS-D
Mean 61.7 — 2.1 7.5 2.7 1.7 3.1 3.1
Median  63.0 — 2.0 4.0 1.0 1.0 2.0 4.0
SD 8.1 — 2.1 8.6 35 2.1 4.0 3.4
Min 39 — 0 0 0 0 0 0
Max 75 — 10 42 15 10 22 18
FM N 52 0
VAS 0-10
Mean 45.2 — 53 17.8 5.6 3.3 8.8 3.4
Median 47 — 6.0 16.5 6.0 3.0 8.0 2.1
SD 12.6 — 1.9 10.2 3.9 2.5 5.1 2.8
Min 18 — 1 0 0 0 0 0
Max 66 — 9 48 14 10 24 10
HIV N 120 98
HADS-D
Mean 52.9 — 35 17.9 6.2 3.7 8.0 7.2
Median  53.0 — 3.0 15.5 6.0 3.0 7.0 7.5
SD 9.5 — 2.9 13.9 4.8 3.3 6.8 49
Min 28 — 0 0 0 0 0 0
Max 77 — 9 52 16 12 24 21
CRPS N 155 35
BDI II
Mean 51.5 — 4.9 20.0 7.4 3.6 9.1 13.3
Median  54.0 — 5.0 19.0 7.0 3.0 8.0 1.0
SD 134 — 2.3 12.4 4.6 3.1 6.2 10.8
Min 18 — 0 0 0 0 0 0
Max 91 — 10 52 25 12 24 54

Abbreviations: BC = breast cancer, FM = fibromyalgia, HIV = human immunodeficiency virus, CRPS = complex regional pain syndrome, SD = standard
deviation, HADS-D = Hospital Anxiety and Depression Scale-Subscale Depression, VAS = visual analogue scale, BDI II = Beck’s depression scale revised.
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study. Only patients with complete data on PCS subscales and
average pain intensity were included in the analyses. Patients
of all four cohorts had persistent pain (Table 1) and had been
treated according to disease-related standards, independent
from their participation in the original studies. Data on depres-
sion levels were additionally available, however assessed in
each cohort using different psychometric measures. Thus,
these data were exclusively used for descriptive statistics.

2.1.1 BC treated patient cohort

The BC cohort was recruited from the original 1,000 patient
cohort of women operated for BC at the HUH during
2006-2010. The patient selection and study procedures of
the original cohort have been described in detail elsewhere
[9]. The present patient sample of 400 patients was recruited
during 2014-2016 from that cohort. The current patient
sample consisted of women who had undergone surgery
for unilateral BC 4-9 years earlier and who had a sur-
geon-defined nerve injury and/or pain in the surgical area.
The study protocol for the entire cohort of the 400 patients
has been described earlier in detail [10].

2.1.2 FM patient cohort

Fifty-two consecutive FM patients were recruited from the
HUH clinics and primary health care units of the Helsinki
metropolitan area during 2015-2018. Inclusion criteria were diag-
nosis of FM according to the American College of Rheumatology
1990 criteria and age of 18-65 years [11].

2.1.3 HIV patient cohort

The HIV cohort (n = 120) was recruited from the HIV out-
patient clinics associated with the Chelsea & Westminster
Hospital NHS Foundation Trust and by advertisements to
national HIV charities during 2014-2017 (original cohort
n = 148). Subjects were required to have a serological diag-
nosis of HIV and to be aged >18 years. Full inclusion and
exclusion criteria have been outlined in the studies of
Kemp et al. [12].

2.1.4 CRPS patient cohort
CRPS patients were (n = 202, upper and lower extremity)

consecutively recruited at the specialized outpatient neur-
ological clinic at the University Medical Hospital Mainz,
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Germany. Data were collected during 2014-2019. Inclusion
criteria for this cohort were being 218 years and fulfilling
the diagnostic criteria for CRPS type 1 or 2 according to the
Budapest criteria for research purposes [13]. Standardized
clinical examination included recording of the presence or
absence of signs mentioned in the Budapest criteria. Clinical
data were confirmed in the CRPS severity score (CSS) [14].
From this cohort, 155 CRPS patients who had filled in the PCS
questionnaire were included in the present analysis, from
which 90 cases were published elsewhere [15].

2.2 Data acquisition
2.2.1 Pain intensity

Past week average pain intensity was acquired for all
cohorts using the patient reported 11-point numerical rating
scale (NRS, with “0” labeled as “no pain” and “10” labeled as
“strongest pain imaginable”). For the BC and HIV cohorts,
the average pain ratings were completed as part of the long
form of the Brief Pain Inventory (BPI) [16]. In the BC cohort,
the patients filled in the BPI separately for any pain and the
pain in the surgical area. The highest average pain value from
either area was used in the analyses. In the HIV cohort, the
questionnaire was completed with instructions to describe
any pain the patient may experience. FM and CRPS patients
were asked to rate their average pain intensity on the NRS.

2.2.2 Pain catastrophizing

Pain-related catastrophic thinking was assessed by the PCS
[1]. Patients evaluate the extent to which they experience
each item (0 [not at all] to 4 [all the time]) when recalling
former experiences with pain. The sum score of all items
(varying from 0 to 52) is calculated to indicate the overall
tendency for catastrophic thinking. Several studies have also
verified the three-subscale factor structure of PCS [17-19].
These subscales are “Rumination,” “Magnification,” and “Help-
lessness.” There are four items referring to rumination (e.g., “I
keep thinking about how much it hurts”), three items for
magnification (e.g, “I become afraid that the pain will get
worse”), and six items for helplessness (e.g., “There is nothing
I can do to reduce the intensity of the pain”).

For the BC and FM cohorts, the Finnish translation,
and for the CRPS cohort the German version [18] were
applied. The Finnish version was translated by a native
speaker in a back-forward procedure. The estimated Cron-
bach’s alphas support its reliability (subscales Rumination
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0.869, Magnification 0.759, and Helplessness 0.894, total
scale 0.933).

2.2.3 Assessment of depression levels

In the BC and HIV cohorts, the Hospital Anxiety and
Depression Scale (HADS [20,21]) was used. In the FM cohort
symptoms of depression were asked using a visual ana-
logue scale (VAS 0 — 10), higher values indicating higher
amount of depressive symptoms. In the CRPS cohort the
severity of depressive symptoms in the preceding 2 weeks
was assessed by the German version of the Beck’s depres-
sion inventory (BDI II [22]; German version by Kuhner
et al. [23]).

2.3 Data analysis

Statistical analyses were performed using the SPSS (version
22 for Windows; IBM SPSS Inc., Chicago, USA). Statistical
significance was defined for all analyses as an alpha level
of 0.05. Normal distributions of the studied variables were
observed by estimating the kurtoses and skewness. Group
differences in age, average pain intensity, PCS sum, and
subscale scores were analyzed each by one-way analysis
of variances (ANOVA). Due to the sex dominance in the
HIV and BC cohorts, differences in distribution among cohorts
were not tested on a group level. Associations among the
average pain intensity and each of the pain catastrophizing
variables were analyzed using Pearson correlations.
Individual scores of the PCS subscales “Rumination,”
“Magnification,” and “Helplessness” from the pooled sample
were submitted to multivariate k-means clustering for iden-
tifying pain catastrophizing phenotypes. The rational for
applying a clustering procedure additional to the group sta-
tistics was to (i) identify an over-representation of a certain
phenotype in one or more of the cohorts and (ii) a specificity
of the cognitive bias of these patients by clustering on the
PCS subscales. The k-means clustering algorithm estimates
from the features (the three PCS subscale scores) of the data
points (patients) K centroids which define the clusters [24].
Data points are then assigned to the nearest centroid using
squared Euclidean distances. The algorithm iterates ten
times between these two steps until certain criteria are
met, e.g., no data points change cluster membership. Valida-
tion of the k-means model that best fits the data was per-
formed based on the total within cluster sum of squares
(total WCSS). The total WCSS is a measure of intra-cluster
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variation and is an indicator of cluster cohesion. The total
WCSSs for k = [2-10] cluster solutions was visualized via
scree plot [25]. The optimal cluster solution was determined
based on the elbow criterion. Description of the clusters’ key
characteristics, i.e., PCS sum and subscale scores and number
of patients having BC, HIV, FM, or CRPS, was performed via
standard descriptive statistics. Differences in PCS subscales
and sum scores, age, and average pain intensity among the
clusters separated by the k-means algorithm were tested by
ANOVA. If significant differences were found, paired Bonfer-
roni post-hoc comparisons between clusters were conducted.
Cross-tabulation statistics were used to test differences in the
distribution of sexes among clusters.

3 Results

3.1 Demographic and clinical characteristics
of the cohorts

The total number of patients analyzed was n = 727 (BC n =
400, FM n = 52, CRPS n = 155, and HIV n = 120). In the HIV
cohort 81.7% (n = 98) were men and in the CRPS cohort
77.4% (n = 120) were women. All patients in the BC and FM
cohorts were women.

The key descriptive statistics for all cohorts are shown
in Table 1.

ANOVA group comparisons revealed significant differ-
ences between the cohorts in age distributions (Table 1;
F(3,0) = 76.0, p < 0.001). The BC patients were significantly
older than the other cohorts (p < 0.001), whereas FM patients
were significantly younger (p < 0.001). There were also dif-
ferences in the average pain intensity between the groups
(F(3,0) = 72.2, p < 0.001). The average pain intensity was
similar between CRPS and FM patients (p > 0.05), whereas
all other groups differed significantly from each other (p <
0.001; Table 1). The FM patients reported the highest mean
pain rating of 5.3, and the BC patients the lowest mean rating
of 2.1. The four cohorts displayed different levels of depres-
sive symptoms. In 39% of the CRPS, 26% of HIV, and 4% of BC
patients mean scores surpassed the respective cut-off scores
for clinically relevant levels of depression (Table 1). Table 2
displays the correlation coefficients between the pain cata-
strophizing variables (sum score, rumination, magnifica-
tion, and helplessness) and the average pain intensities in
each patient cohort. Pain intensity was more strongly corre-
lated with catastrophizing in HIV patients, compared with
all other groups.
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Table 2: Pearson correlations among measures of pain intensity, and
pain catastrophizing sum and subscale scores

BCT FM HIV CRPS
Pain intensity
Pain catastrophizing total 0.37" 032" 066" 030"
Rumination 0.29™ 032" 0547 028"
Magnification 030"  0.24 0.56™ 019"
Helplessness 040" 029" 070" 030"

Abbreviations: BC = breast cancer, FM = fibromyalgia, HIV = human
immunodeficiency virus, CRPS = complex regional pain syndrome; **cor-
relation is significant at the 0.01 level (2-tailed), *correlation significant
at the 0.05 level.

3.2 Differences in pain catastrophizing levels
among the cohorts

Descriptive statistics of the PCS sum and subscale scores
are shown in Table 1 for each patient cohort. There were
significant main effects of group for PCS sum as well as
subscales score (ANOVA: PCS total F(3,0) = 69.6; p < 0.001,
subscale “Rumination” F(3) = 62.4, p < 0.001; subscale “Mag-
nification” F(3,0) = 34.0, p < 0.001; subscale “Helplessness”
F(3,0) = 68.7, p < 0.001). The results of the Bonferroni cor-
rected post-hoc tests revealed differences between the
groups: BC patients had the lowest catastrophizing sum,
magnification, and helplessness scores in comparison to
all other groups (p < 0.001 for all comparisons). The other
groups did not differ from each other in sum scores but
there were differences in the subscale of rumination. The
BC cohort reported lower rumination levels compared
with all other cohorts (p < 0.001). The FM cohort had sig-
nificantly lower rumination scores compared with the
CRPS cohort (p < 0.001).

3.3 Clustering of patients based on
individual pain catastrophizing levels

The individual scores of the three PCS subscales were ana-
lyzed using multivariate k-means clustering for statistically
driven separation of patients, having different pain etiolo-
gies, to pain catastrophizing phenotypes (k variation from
2 to 10). Figure 1 displays the scree plot showing that
the three-cluster solution represented the best data fit,
ie., the highest minimization of intra-cluster variation.
The k-means algorithm grouped n = 94, n = 256, and n =
377 patients from the pooled cohorts into clusters 1-3 dis-
playing a “high,” “moderate,” and “low” catastrophizing
phenotype, respectively.
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Figure 1: Scree plot visualizing the k = [2-10] solutions against the total
number of within-cluster sum of squares. Based on the elbow criterion,
the plot indicates the best data fit with k = 3 clusters, i.e., less than three
clusters explain less degree of variation in the data and more than three
did not further improve the data fit.

Centroids of the optimal three-cluster solution are
shown in Figure 2.

Scores of cluster centers for PCS rumination, magnifi-
cation, and helplessness were for the “high” cluster 11.9,
6.9, and 17.1; for the “moderate” cluster 6.7, 3.4, and 7.6; and
for the “low” cluster 1.1, 0.8, and 1.4. Frequency distribu-
tions of patients from the four pain cohorts among clusters
1-3 are shown in Figure 3.

25

20

Helplesness

Magnification 0 o Rumination
Figure 2: Three-cluster solution resulting from k-means clustering on the
individual scores of the three PCS subscales “Rumination,”
“Magpnification,” and “Helplessness” from the four pooled cohorts (n =
727). Centroids 1-3 clustered on the three PCS dimensions represent the
“high,” “moderate,” and “low” catastrophizing groups which are visua-
lized in yellow, magenta, and turquois; red dots defining the clusters
centers.
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Figure 3: Distribution of patients (%) from the four pain cohorts to
“high,” “moderate,” and “low” catastrophizing clusters. Abbreviations:
BC = breast cancer treatment, FM = fibromyalgia, HIV = human immu-
nodeficiency virus, CRPS = complex regional pain syndrome.

The most represented pain conditions in the different
clusters were CRPS in the “high” (44.7%, n = 94) and BC in
the “low” pain catastrophizing phenotype (75.3%, n = 377).

PCS subscales and sum scores, age, and average pain
ratings were significantly different among clusters (F(2,0) =
[17.31 — 2116.98], p < 0.001). Post-hoc Bonferroni-corrected
pairwise comparisons were computed for all variables. All
three contrasts were highly significant for PCS subscales
and sum scores as well as the average pain ratings (p <
0.004). Figure 4 displays the distribution, mean, and stan-
dard deviations of clusters 1-3 for PCS scores, pain ratings,
and depression z-scores. Significant differences for age
could be shown between the “high” and the “low,” and
the “low” and the “moderate” clusters (p < 0.001).

4 Discussion

We explored whether patients with four distinct conditions
exhibit different pain catastrophizing phenotypes. The results
indicate that pain experience under specific conditions associ-
ates differently with catastrophizing. Three clusters, defined
after multivariate clustering on catastrophizing subscales,
were identified with unequal distribution of patients from
every cohort. Most individuals of the BC group were classified
into the “low catastrophizing,” and most of the FM patients
into the “moderate catastrophizing” cluster. HIV and CRPS
patients were over-represented in the cluster with the highest
catastrophizing scores in all dimensions.

Pain catastrophizing is originally conceptualized as a
trait-like variable. Its premorbid level influences coping
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behavior and hereby the individual outcome [26]. How-
ever, catastrophizing also acts as an intrapersonal latent
factor that needs a cue (such as pain) to become functional
in a state-like manner [27]. The results of the present study
appear to represent both of these aspects. Specifically,
there were individuals from every patient cohort in all of
the clusters (trait-like), but some conditions were over-
represented in either cluster (the individuals’ state-like
reaction to the painful disease). This state-like reaction,
i.e,, heightened catastrophic thinking, could also be inter-
preted in terms of a “psychological sensitization” [28,29].

As by theoretical conceptualization and evidence from
previous research, a positive association between pain inten-
sity and pain catastrophizing was shown. Differences in the
levels of pain catastrophizing between the cohorts were
revealed. These suggest already at the level of group com-
parisons that HIV and CRPS patients tend to score higher
in the catastrophizing questionnaire compared to BC and
FM patients. Taken together, the results pattern imply
that CRPS and HIV are associated with conditions, under
which suffering and catastrophizing reinforce each other
in the vicious circle of pain chronification as proposed by
the fear-avoidance model [30].

Flink et al. conceptualized pain-related catastrophizing
as “a form of negative repetitive thinking, which is abstract,
intrusive, and difficult to disengage from” [31]. They suggest
that a term “catastrophic worry” would describe pain cat-
astrophizing content more precisely. Crombez et al. found in
their item content analyses that most of the questionnaires
used to measure catastrophizing (including PCS) are actually
measuring mostly “pain-related worry” [32]. Our results
could also be interpreted in terms of specific worries that
promote heightened catastrophic thinking in those patients
with diagnoses that are difficult to treat/heal or the disease
progression is unpredictable, as suggested [8].

Pain related to BC treatments (e.g., surgery and radio-
therapy) is mainly neuropathic in nature and can be
related to treatment procedures [33,34]. For these reasons
pain might be more understandable and acceptable for the
patient. The BC cohort in this study reported significantly
less catastrophizing compared with the other cohorts. A
recent study of normative values for common measures
used in pain patients reports on lower catastrophizing
scores in cancer-related pain than in other pain conditions
[35]. Patients in the BC cohort in this study were all survi-
vors and the results may not be generalized to patients
with active cancer. Furthermore, the same study [35] con-
cluded that patients with a greater number of pain sites
reported higher catastrophizing. Pain related to BC treat-
ments is commonly localized in the area of primary sur-
gery and especially to the area innervated by the
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Figure 4: Distributions means and ranges of PCS subscales and sum scores, and average pain intensity for the “high,” “moderate,” and “low”
catastrophizing clusters in comparison. All post-hoc pairwise comparisons are significant at the level of p < 0.001 between the clusters.

intercostobrachial nerve (upper arm and axilla). In CRPS,
autonomic, sensory, and trophic signs and pain often spread
distally and are not limited to the innervation territories [36].
Pain in FM is more widespread and CRPS-related pain is
typically very intrusive and covers the entire upper/lower
extremity. It is well recognized that people living with HIV
report multi-site, multi-etiology chronic pain, despite painful
HIV-SN usually being restricted to the distal lower limbs

[37,38]. People living with HIV may hold feelings of stigma
which may influence pain experience [8] and pain has been
described as an “unwanted reminder” of the infection [39].
Diagnostic uncertainty surrounding neuropathic pain in HIV
may also contribute to differences in interpretation of painful
symptoms [39]. CRPS pain can be controlled by not moving
the limb, and vice versa incautious movements can maximize
the pain. Pain catastrophizing tendency maintains this
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interaction. It even impacts CRPS pathophysiology, since CRPS
would get better, if the affected limb is mobilized despite the
pain. It becomes worse if movements are avoided. A meta-
analysis of the psychosocial features associated with pain in
HIV, however, identified a lack of evidence when investigating
the relevance of fear-avoidance models in this cohort [39].

FM is a female predominant primary pain condition with
widespread pain of still unclear etiology. Its pathophysiology is
only partly understood; neuropathic, inflammatory, and psy-
chological factors seem to have major roles [40]. High cata-
strophizing is likely to reduce physical activity and may lead
to heightened pain in conjunction with increased physical
activity [41]. Thus, similar to CRPS, a maladaptive behavior
with physical inactivity first minimizes FM pain but finally
ends with deconditioning and pain after even minimal phy-
sical activity. Continued physical activity has been reported to
decrease catastrophizing with FM patients, supporting the
state-like aspect of catastrophizing [42].

The subscale “helplessness” was especially high in the
“high catastrophizing” cluster, over-represented by CRPS
and HIV patients. This may reflect the way the patients
interpret their pain and perceive their capabilities to cope
with their painful condition. Severeijns et al. have suggested
that the subscales of rumination and magnification are pri-
mary appraisals and reflect the threat of pain, whereas help-
lessness is a secondary appraisal of pain, reflecting an indi-
vidual’s inability to cope with pain adversity [43]. It is also
possible that pain related to CRPS and HIV interfere more
with the everyday life of the patients and therefore evokes
more feeling of helplessness. We did not have information
about pain interference from all cohorts, and therefore, this
could not be tested in the present study.

The finding that helplessness is pronounced in HIV
and CRPS patient suggests a specific cognitive bias for these
conditions. Especially for CRPS, targeting feelings of help-
lessness might also be crucial for physiotherapeutic inter-
ventions in CRPS rehabilitation. It also seems that early
treatment changes, especially in helplessness, are predic-
tive for improvements in pain-related outcomes like pain-
related interference and severity [44]. Modification of help-
lessness cognitions and enhancement of self-efficacy might
be of special benefit for CRPS and HIV patients in pain
rehabilitation.

4.1 Limitations

Self-reported questionnaire was used as a measurement of
catastrophizing. Concerns of the use of self-reported measures
of catastrophizing have been raised [32], since it lacks the
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contextual information and expert judgment about one’s
pain. Previous studies provide evidence for gender differences
in levels of pain catastrophizing [45,-49]. However, in the
meta-analysis of Wheeler et al., no effect could be discovered
[8]. Sex differences could not be regarded in the analysis
because of the unbalanced sex distribution between the four
cohorts. The sex/gender issue limits the generalization of our
results to other pain syndromes. However, both sexes are
represented in the three clusters—a result supporting the
differentiating effect of pain catastrophizing. Also, we used
four patient cohorts from three different countries. Cultural
background and language used in the PCS may have an
effect on the scores. However, all cohorts represent quite
closely the same Western European economic and cultural
background. Other risk factors than depression, i.e., anxiety,
post-traumatic stress, and resilience style, would have pro-
vided a more comprehensive pattern for differentiating cat-
astrophizing phenotypes.

5 Conclusions

Based on pain catastrophizing levels, a low, moderate, and
high group could be identified across the studied conditions.
Specifically, CRPS and HIV patients displayed a high cata-
strophizing phenotype denoted by thoughts of helplessness.
This finding may be essential when interventions for pain
and broader wellbeing are planned. The tendency of help-
lessness is linked to an individual’s feeling of capability
in her/his own rehabilitation, and therefore important to
acknowledge in the rehabilitation process.
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