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Objective: The aims of this study were: (i) to classify sub-
groups according to the degree of pain intensity, depression, 
and catastrophizing, and investigate distribution in a group 
of patients with chronic whiplash-associated disorders; and 
(ii) to investigate how these subgroups were distributed and 
inter-related multivariately with respect to consequences 
such as health and quality of life outcome measures. 
Design: Descriptive cross-sectional study.
Patients: A total of 275 consecutive chronic pain patients 
with whiplash-associated disorders who were referred to a 
university hospital.
Methods: The following data were obtained by means of self-
report questionnaires: pain intensity in neck and shoulders, 
background history, Beck Depression Inventory, the catastro-
phizing scale of Coping Strategy Questionnaire, Life Satisfac-
tion Checklist, the SF-36 Health Survey, and the EuroQol.
Results: Principal component analysis was used to recognize 
subgroups according to the degree of pain intensity, depres-
sion, and catastrophizing. These subgroups have specific 
characteristics according to perceived health and quality of 
life, and the degree of depression appears to be the most im-
portant influencing factor.
Conclusion: From a clinical point of view, these findings in-
dicate that it is important to assess patients for intensity of 
pain, depression, and catastrophizing when planning a reha-
bilitation programme. Such an evaluation will help individu-
alize therapy and intervention techniques so as to optimize 
the efficiency of the programme.
Key words: neck, whiplash, pain, depression, catastrophizing, 
health, quality of life.
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INTRoduCTIoN

Chronic pain, including chronic whiplash-associated disorder 
(WAd), has a negative impact on quality of life (1, 2) and nega-
tive consequences for perceived health (3–5). The bio-psycho-
social framework of chronic pain (6) proposes an interaction 

between several factors that influence the development and 
maintenance of chronic pain and its consequences. 

Pain intensity is an important factor that contributes to vari-
ous forms of disability, which in turn is related to the chronicity 
dimension of pain. Acute pain levels can predict functional 
outcome following whiplash injury (7, 8). However, in terms 
of the impact on perceived quality of life, pain intensity has 
not been found to be the most prominent contributor (9). 

Catastrophizing has been broadly defined as an exaggerated 
negative orientation toward pain stimuli and pain experience 
(10). Studies identify connections between catastrophizing and 
psychological distress (11), physical functioning and disability 
(12), ratings of pain intensity (13), interference with life ac-
tivities (14), psychosocial dysfunction (15) and quality of life 
(16). Knowledge about whether catastrophizing is a cause or 
a consequence of chronic pain is still lacking (17); there are 
studies that can be interpreted either way (10, 18–21). 

Depression is not simply a co-morbid condition, but interacts 
with chronic pain to increase morbidity and mortality. High 
frequencies of depressive symptoms have been found in patients 
with chronic pain as well in the chronic WAd subgroup (22, 23). 
depressed patients with chronic pain report greater pain intensity, 
greater interference from pain, more pain behaviours, less life 
control, and greater use of passive/avoidance coping strategies 
than non-depressed patients with chronic pain (24, 25). The 
temporal relationship between chronic pain and depression is 
under debate. Fishbain et al. (26) found strong support for the 
consequence hypothesis: depression is a consequence that follows 
the development of pain. To describe the relationship between 
chronic pain and depression, Banks & Kerns (22) developed a 
diathesis-stress-model where the diathesis is conceptualized as 
pre-existing, semi-dormant characteristics of the individual be-
fore the onset of chronic pain. These characteristics are activated 
by the stress of the chronic condition and may lead to depression. 
Qualitative differences between depression as a result of chronic 
pain and depression as a primary psychiatric disorder have been 
reported (26, 27). Pincus & Morley (28) suggest that “affective 
distress”, which incorporates wider emotions such as anger, frus-
tration, fear, and sadness, is a better term than “depression”.

The framework of the bio-psycho-social model emphasizes 
an integrated relationship between depression, pain intensity 
and catastrophizing. Fear and avoidance beliefs and strategies 
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are influenced by catastrophizing and depression in patients 
with chronic pain. Distinct profiles of psychological func-
tioning could be identified and meaningfully related to future 
disability (29). For chronic WAd patients, a combination of 
symptoms (pain and depression) and catastrophizing may 
explain their health-related quality of life issues (9). 

Based on the above literature it is reasonable to expect that 
patients with high pain intensity, depression and catastrophiz-
ing will perceive their health and quality of life as consider-
ably worse than those patients who rate their situations better 
with respect to these 3 factors. Using, for example, certain 
regression techniques, the mean influences of these 3 factors 
on health and quality of life can theoretically be determined 
separately at group level for each outcome variable. However, 
the clinical question might be more complex; for example, are 
the effects of high catastrophizing with respect to health and 
quality of life similar when pain intensity is high and low? or, 
from a treatment or rehabilitation perspective, is it important 
to intervene against high catastrophizing regardless of pain 
intensity in patients with WAD? These questions are complex 
and require a large number of subjects in order to achieve valid 
regression models for the whole range of the 3 symptoms (i.e. 
pain intensity, depression and catastrophizing). An alternative 
approach is to divide into subgroups based on dichotomizing 
of the 3 symptoms separately and then investigate how the 
different combinations of dichotomized symptoms will dif-
fer with respect to health and quality of life. In a second step 
based on these results, but also requiring a substantial sample 
size, cluster analysis can be performed in order to confirm the 
results obtained. 

Aims 
The aims of this study were: (i) to classify subgroups according 
to the degree of pain intensity, depression, and catastrophizing 
and to investigate the distribution in a group of patients with 
chronic WAd; and (ii) to investigate how these subgroups are 
distributed and interrelated multivariately with respect to conse-
quences such as health and quality of life outcome measures.

PATIENTS ANd METHodS
Patients
All patients were recruited from the consecutive flow of patients dur-
ing 3 years seeking care at the Pain and Rehabilitation Centre of the 
university Hospital, Linköping, Sweden. This cross-sectional study 
is based on 275 patients fulfilling the criteria of WAD grades II or III 
(see (9) for details). 

Methods
Each patient received a questionnaire, to be completed at home, shortly 
before the examination at the centre. The questionnaire contained the 
following items and instruments (for references concerning the instru-
ments presented below including psychometric aspects see (9)):
•	 Age, gender, and anthropometric data.
•	 Number of visits to a physician in the previous 6 months, number of 

days sick-leave during the previous 12 months, number of months 
out of work. The degree of sick-leave/disability pension is assessed 
in terms of 4 percentage levels, ranging from 0% to 100% according 
to the Swedish social security system. 

•	 Pain intensity ratings using a visual analogue scale (VAS) at 11 pre-
defined anatomical regions in the previous 7 days (30); in the present 
study only the mean value of the neck and shoulders was used.

•	 The Beck depression Inventory (BdI) combines 21 symptoms of 
depression in a scale ranging from 0 to 63. 

•	 The coping strategy catastrophizing (CSQ-cat) of the Coping Strat-
egy Questionnaire (CSQ) was used to measure catastrophizing. 

•	 The instrument Life Satisfaction Questionnaire, LiSat-11, consisted 
of estimations of life satisfaction in general (LSQgen) as well as 10 
specific domains to be estimated: satisfaction with vocational situ-
ation (LSQwork), financial situation (LSQecon), leisure situation 
(LSQleis), contact with friends and acquaintance (LSQsoc), sexual 
life (LSQsex), activities of daily living (ADL) (LSQadl), family life 
(LSQfam), and partnership (LSQmarr), physical (LSQphysH) and 
psychological health (LSQpsycH). 

•	 SF-36 Health Survey (Swedish version) is an instrument that intends 
to represent multi-dimensional health concepts and measurements 
of the full range of health states, including levels of well-being 
and personal evaluations of health. The instrument has 8 dimen-
sions (reported using a standardized scale from 0 to 100): physical 
functioning (SF 36pf), role limitations due to physical functioning 
(SF 36rp), bodily pain (SF 36bp), general health (SF 36gh), vital-
ity (SF 36vit), social functioning (SF 36sf), role limitations due to 
emotional problems (SF 36re), and mental health (SF 36mh). 

•	 The European Quality of Life instrument (EuroQol) captures a patient's 
perceived state of health and 5 dimensions (EQ-5D) are defined in 
the first part of the instrument: mobility (Eqmob), self-care (Eqhyg), 
usual activities (Eqact), pain/discomfort (Eqpain), and anxiety/ 
depression (Eqanx). A second part concerns a self-estimation of 
today's health according to a 100-point scale, a "thermometer" (EQ-
VAS) with defined end-points (high values indicate good health and 
low values indicate bad health). 

Statistics
All statistical evaluations were made using the statistical packages 
SPSS (version 12.0) for traditional statistics and SIMCA-P+ (ver-
sion 11.1) for multivariate statistics. Results in the text and tables 
are generally given as mean values and 1 standard deviation (Sd). 
For univariate comparisons between groups, analysis of variance 
(ANOVA) was used for all variables except gender, for which the 
χ2-test square was used. 

Each subject was classified on the basis of catastrophizing (CSQ-
cat), depression (BdI), and pain intensity in the neck/shoulder (VAS). 
Subjects were classified as “high” if their value for the variable was 
higher than or the same as the median value for the whole group and 
as “low” if it was lower. Hence the following combinations exist: 
high pain (HP), low pain (LP), high depression (Hd), low depres-
sion (Ld), high catastrophizing (HC), and low catastrophizing (LC). 
These can be combined into 8 possible combinations or subgroups 
(SG): SG1: HP/Hd/HC; SG2: HP/Hd/LC; SG3: HP/Ld/HC; SG4: 
HP/Ld/LC; SG5: LP/Hd/HC; SG6: LP/Hd/LC; SG7: LP/Ld/HC; 
and SG8: LP/Ld/LC.

For each of the 8 subgroups, the mean values of LISAT-11, EuroQol, 
and SF-36 were used in a Principal Component Analysis (PCA) using 
SIMCA-P+. PCA can be viewed as a multivariate correlation analysis 
and was used to investigate how the 8 subgroups are multivariately 
interrelated with respect to the health and quality of life variables 
(i.e. LISAT-11, EuroQol, and SF-36). A cross-validation method, 
which keeps part of the data out of the model development, is used to 
assess the predictive power of the model. A component consists of a 
vector of numerical values between –1 and 1, referred to as loadings 
(p) and obtained significant components are uncorrelated. Variables 
that have high loadings (with positive or negative sign) on the same 
component are inter-correlated. Items with high loadings (ignoring 
the sign) are considered to be of large or moderate importance for 
the component under consideration. When obtaining more than one 
component, the vectors are orthogonally projected to each other and 
thus uncorrelated. Two plots are generated from the PCA analysis: 
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the loading plot describes correlations between variables; while the 
score plot (scores are denoted as t) describes correlations between 
the subjects (the sub-groups in the present study). Two concepts 
are further used to describe the results: R2 and Q2. R2 describes the 
goodness of fit – the fraction of sum of squares of all the variables 

explained by a principal component. Q2 describes the goodness of 
prediction – the fraction of the total variation of the variables that 
can be predicted by a principal component using cross-validation 
methods. outliers were identified using the 2 methods available 
in SIMCA-P+: score plots in combination with Hotelling’s T2 and 
distance to model in X-space (dModX). For all statistical analyses, 
p ≤ 0.05 was regarded as significant.

RESuLTS

Distributions and characteristics of the 8 subgroups
The results of the classification procedure – based on pain 
intensity, BdI, and CSQ-cat – showed that 24.7% of the pa-
tients with WAd belonged to SG1 and 22.6% to SG8 (Fig. 1). 
SG1 (i.e. HP/Hd/HC) scored high on all scales used in the 
classification procedure, while SG8 scored low according to 
the 3 classification variables (i.e. LP/LD/LC). The remaining 
half (approximately 52%) of the patients with WAD were 
relatively equally distributed among the intermediary sub-
groups (Fig. 1). 

According to the statistical analyses (ANoVA) of the back-
ground variables, no significant differences were found with 
respect to age, gender, or items related to sick-leave and dis-
ability pension. The only exception was the “number of visits 
to physician”, which had highest values in SG1 (4.5 (Sd) 3.0 

Fig. 1. distribution of the different subgroups (SG) based on high or low 
values of pain intensity, depression, and catastrophizing. SG1 had high 
values on these 3 dichotomized variables, SG8 low levels and SG2–7 
intermediary values. 

Table I. Mean values (1 standard deviation (SD)) of SF36, LiSAT-11, and EuroQol in the 8 subgroups (SG). The right-hand column shows the 
result of the univariate statistical evaluation

Variables All  
Mean (Sd)

SG 1  
Mean (Sd)

SG 2  
Mean  (Sd)

SG 3  
Mean  (Sd)

SG 4  
Mean (Sd)

SG 5  
Mean (Sd)

SG 6  
Mean (Sd)

SG 7  
Mean (Sd)

SG 8  
Mean (Sd)

ANoVA
p-value

Scales of SF-36
Physical functioning 58.0 (24.5) 45.2 (22.1) 50.8 (23.0) 54.4 (20.8) 60.0 (20.9) 65.6 (40.7) 63.6 (17.0) 65.5 (10.7) 66.3 (16.1) < 0.001
Role physical 11.5 (26.9) 6.3 (20.9) 6.9 (14.4) 11.9 (26.9) 16.3 (29.8) 16.1 (42.6) 5.7 (17.1) 9.3 (18.0) 16.7 (28.1) ns
Bodily pain 24.2 (14.7) 13.9 (11.0) 16.3 (11.5) 22.9 (15.2) 26.0 (16.1) 26.0 (14.8) 29.6 (11.8) 24.2 (1.3) 34.4 (12.0) < 0.001
General health 44.0 (20.8) 34.3 (19.7) 35.4 (19.7) 46.9 (18.8) 53.8 (21.8) 32.8 (11.9) 42.4 (14.5) 47.1 (15.8) 58.2 (20.4) < 0.001
Vitality 29.4 (19.8) 18.6 (15.9) 16.8 (13.8) 35.4 (21.1) 43.7 (19.0) 24.8 (15.1) 25.6 (16.2) 29.0 (15.8) 41.9 (19.2) < 0.001
Social functioning 56.0 (28.5) 39.6 (27.0) 38.8 (22.8) 67.9 (29.7) 75.5 (25.7) 44.9 (21.7) 60.4 (26.0) 46.9 (21.7) 74.1 (20.8) < 0.001
Role emotional 51.6 (45.6) 28.8 (41.7) 45.1 (48.5) 56.7 (46.0) 95.7 (15.2) 23.7 (37.7) 50.0 (40.8) 48.9 (46.9) 73.6 (38.9) < 0.001
Mental health 61.0 (21.4) 46.3 (21.1) 57.1 (18.6) 70.1 (15.2) 78.4 (12.3) 46.9 (17.3) 60.7 (16.3) 57.5 (14.8) 77.1 (14.5) < 0.001
Scales of LiSat-11
Life as a whole 3.7 (1.4) 2.9 (1.3) 2.8 (1.3) 4.5 (1.1) 4.1 (1.7) 3.3 (0.9) 3.7 (1.3) 4.0 (1.82) 4.7 (1.0) < 0.001
Vocational situation 3.0 (1.7) 2.5 (1.8) 1.5 (0.8) 3.3 (1.5) 3.0 (1.6) 2.2 (1.5) 3.0 (1.7) 3.2 (1.5) 4.1 (1.3) < 0.001
Financial situation 3.6 (1.4) 2.7 (1.5) 2.8 (1.7) 3.8 (1.3) 3.9 (1.1) 3.3 (1.2) 3.2 (1.5) 4.3 (1.0) 4.5 (0.9) < 0.001
Leisure 3.2 (1.5) 2.6 (1.3) 1.9 (0.9) 3.5 (1.5) 4.0 (1.2) 2.6 (1.2) 3.5 (1.4) 3.6 (2.0) 4.3 (1.2) < 0.001
Contacts with friends 4.1 (1.5) 3.4 (1.6) 3.5 (1.3) 4.8 (1.2) 4.6 (1.2) 3.4 (1.3) 4.0 (1.3) 4.3 (1.7) 5.0 (1.0) < 0.001
Sexual life 3.6 (1.6) 2.9 (1.6) 3.0 (2.1) 4.4 (1.0) 5.0 (0.9) 3.0 (1.5) 3.0 (1.6) 3.9 (1.4) 4.3 (1.4) < 0.001
AdL 4.8 (1.3) 4.2 (1.5) 4.2 (1.7) 4.6 (1.3) 4.6 (1.4) 4.6 (1.1) 5.3 (0.9) 5.4 (0.6) 5.4 (1.0) < 0.001
Family life 4.8 (1.2) 4.1 (1.5) 4.7 (1.2) 5.2 (0.8) 5.3 (0.8) 4.2 (1.1) 4.7 (1.1) 5.2 (0.7) 5.3 (0.9) < 0.001
Partnership relations 4.4 (1.6) 3.6 (1.8) 4.3 (1.7) 5.1 (1.0) 5.4 (0.8) 3.9 (1.4) 4.2 (1.7) 4.5 (1.7) 5.0 (1.2) < 0.001
Physical health 2.6 (1.4) 2.2 (1.4) 1.7 (1.0) 3.0 (1.3) 2.3 (1.1) 2.3 (1.1) 2.4 (1.5) 2.9 (1.5) 3.3 (1.3) < 0.001
Psychological health 3.8 (1.3) 3.0 (1.3) 3.5 (1.0) 4.7 (0.9) 4.5 (1.0) 2.8 (1.1) 3.3 (1.2) 3.9 (1.4) 4.7 (0.8) < 0.001
Scales of EuroQol
Mobility 1.4 (0.5) 1.6 (0.6) 1.5 (0.5) 1.5 (0.5) 1.4 (0.5) 1.4 (0.5) 1.1 (0.3) 1.1 (0.3) 1.2 (0.4) < 0.001
Self-care 1.2 (0.4) 1.3 (0.5) 1.2 (0.4) 1.2 (0.4) 1.2 (0.4) 1.2 (0.4) 1.2 (0.4) 1.0 (0.0) 1.1 (0.3) 0.022
usual activities 2.2 (0.6) 2.2 (0.6) 2.4 (0.7) 2.1 (0.6) 2.2 (0.7) 2.2 (0.6) 2.2 (0.6) 2.3 (0.6) 2.1 (0.6) ns
Pain/discomfort 2.6 (0.5) 2.8 (0.4) 3.0 (0.0) 2.7 (0.5) 2.6 (0.5) 2.6 (0.5) 2.3 (0.5) 2.8 (0.4) 2.4 (0.5) < 0.001
Anxiety/depression 1.8 (0.6) 2.2 (0.6) 1.8 (0.5) 1.6 (0.5) 1.3 (0.5) 2.3 (0.5) 2.0 (0.5) 1.9 (0.6) 1.4 (0.5) < 0.001
EQ-5d 0.3 (0.3) 0.1 (0.3) 0.1 (0.1) 0.3 (0.3) 0.4 (0.3) 0.2 (0.3) 0.4 (0.3) 0.2 (0.2) 0.5 (0.3) < 0.001
EQ-VAS 40.7 (20.2) 25.5 (13.0) 31.4 (19.7) 42.6 (21.1) 48.1 (17.8) 36.6 (12.6) 44.7 (16.6) 42.0 (18.2) 55.8 (17.8) < 0.001

SG: subgroup; EuroQol: European Quality of Life instrument; AdL: activities of daily living; Sd: standard deviation; LiSat-11: Life Satisfaction 
Questionnaire; ANOVA: analysis of variance; EQ-5D: European Quality of Life instrument – five dimensions; EQ-VAS: European Quality of Life 
instrument – 100 point health scale; SF-36: Short form 36 health survey; ns: not significant.
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visits) and SG6 (4.5 (Sd) 2.5 visits) and lowest in SG3 (2.6 
(Sd) 2.4 visits) (p = 0.048). 

In sharp contrast, there were significant differences in 
almost all variables concerning aspects of quality of life and 
perceived health (Table I); i.e. SF-36, LiSAT-11 and EuroQol. 
As expected, the SG1 with high figures on the 3 classification 
variables (i.e. pain intensity, BdI, and CSQ-cat) perceived the 
situation as worst.

Multivariate correlation analysis among the subgroups
For each of the 8 subgroups (SG1–8), the mean values of LiSAT-
11, EuroQol, and SF-36 were used in a PCA analysis (Fig. 2). 
The calculated PCA model (R2cummulated = 90%) is based on 
3 principal components (component 1: R2 = 0.68, Eigen value 
= 5.4; component 2: R2 = 0.14, Eigen value = 1.1; component 3: 
R2 = 0.08, Eigen value = 0.7); only the first component was sig-

nificant. Fig. 2 multivariately and graphically summarizes Table I  
at group level; the score plot shows the interrelations between 
the subgroups (Fig. 2a) and the loading plot (Fig. 2b) shows 
the relationships between the items of LiSAT-11, EuroQol and 
SF36. Subgroups clustered together share similar characteristics, 
whereas the characteristics of subgroups far from each other dif-
fer (Fig. 2a); e.g. SG2 (i.e. HP/Hd/LC) differed little from SG1 
(HP/Hd/HC) with respect to LiSAT-11, EuroQol, and SF-36. 
According to the loading plot (Fig. 2b), it is obvious that high 
loadings on the first component are associated with a positive 
situation with respect to life satisfaction and health and negative 
values with a negative situation. Since the 2 plots are comple-
mentary, e.g. subgroups located far to the right horizontally in 
the score plot (Fig. 2a) have high values on the variables far to 
the right in the loading plot (Fig. 2b). As expected from Table I,  
SG1 (i.e. HP/Hd/HC) has low (negative) values with respect to 

life satisfaction and is located to the left 
in Fig. 2a, whereas SG8 (i.e. LP/Ld/LC) 
with a good situation is located mostly to 
the right. The following multivariate rank-
ing order (from low to high health and life 
satisfaction) can be revealed from Fig. 2a 
and 2b: SG1, SG2, SG5, SG6, SG7, SG3, 
SG4, and SG8. 

Multivariate differences between the 
subgroups
The analysis can be refined further, in-
cluding the second and third components. 
The results below show that different pat-
terns of variables are discerned according 
to the different constellations of pain, 
depression, and catastrophizing. 

High vs low pain intensity. The clustering 
of all groups reporting high pain (marked 
with squares in Fig. 3a) was compared 
with all groups reporting low pain. The 
separating variable pattern is presented in 
Fig. 3b. Thus subgroups with high pain vs 
subgroups with low pain differed mainly 
in functional variables relating to aspects 
such as AdL, physical functioning, and 
mobility (i.e. high positive or negative 
bars in Fig. 3b). 

High vs low depression. When separating 
all groups scoring high on depression 
scales (marked with squares in Fig. 4) vs 
all groups scoring low, subgroups with 
high depression are all located farthest 
to the left, indicating the worst perceived 
health and quality of life. The contribu-
tion plot indicated that items concerning 
psychological, well-being, vitality, emo-
tional, and participation aspects were all 

Fig. 2. (a) The principal component analysis score plot illustrates the relationships between the 
subgroups according to the scores of first component ([t1]) vs the scores of second component 
([t2]). The complementary loading plot (b) shows the relationships between the items of LISAT-11, 
EuroQol and SF36. For detailed interpretation see Results. For an explanation of abbreviations, 
see text.

a

b
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important and differed between subgroups with high and low 
depression (data not shown). 

High vs low catastrophizing. Finally, when comparing sub-
groups scoring high (marked with squares in Fig. 5a) or low 
on catastrophizing, a more subtle variable profile appeared 
(data not shown). The third component captured parts of a 
new informative structured variance (Fig. 5a). This third 
component separated the LP/Ld/HC subgroup from all other 
subgroups, but particularly the remaining subgroups with high 
catastrophizing. The impact of catastrophizing appears to be 
most important when both pain and depression are low. If either 
pain or depression is high, the catastrophizing parameters seem 
to have a minor impact on perceived health and well-being. 

When comparing the subgroups LP/Ld/LC 
and LP/Ld/HC, the resulting variable pattern 
indicates that 2 items, activity and pain, were 
most important (Fig. 5b).

dISCuSSIoN

Major findings
The 8 subgroups – based on dichotomiz-
ing pain, depression, and catastrophizing 
– showed multivariate differences with 
respect to health and quality of life. The 
results indicate that, in a clinical setting, it is 
important to assess every patient individually 
in detail with respect to pain intensity, degree 
of depressive symptoms, and catastrophizing 
in order to determine specific treatment or 
rehabilitation strategies. 

Distribution of the 8 subgroups
The distribution of subgroups is interesting; 
50% of the patients belonged to the extreme 
groups LP/Ld/LC (SG8) and HP/Hd/HC 
(SG1). Additionally, relatively large interme-
diate groups were found with separate char-
acteristics and, furthermore, it was possible 
to investigate the multivariate relationships 
and discriminate between them. our study 
group is a selected group of chronic pain 
patients with WAd who were referred to a 
university hospital, i.e. patients who have 
had severe pain problems for a long time. 
Time, and interaction between the 3 factors 
pain, depression, and catastrophizing, may 
explain the large subgroup HP/HD/HC (i.e. 
SG1); however, the group of patients with 
chronic WAd might be heterogeneous and 
some patients could have been referred earlier 
in the process of pain chronification accord-
ing to local and national recommendations. 
Previous studies have shown that duration 
is an important aspect of the relationship 

between psychological components and function in chronic 
pain (31, 32). Furthermore, in a prospective study a strong 
interrelation was found between negative affect, expectations, 
and beliefs (33). The relatively large subgroup LP/Ld/LC 
(i.e. SG8) consists of patients scoring low according to the 
3 symptoms, which we believe indicates a less developed 
sensitivity towards a worsened situation. As this is a cross-
sectional study it was not possible to study changes over time, 
and we do not have valid information about the duration of 
pain for each patient. 

Interrelationships and characteristics of the 8 subgroups
depression (24, 25), catastrophizing (16), and possibly high 
pain (9) per se and their interactions contribute to low qual-

Fig. 3. (a) Marked principal component analysis plots highlighting common features (scores 
of first ([t1]) vs scores of second component ([t2])). In this plot, subgroups with high pain 
(denoted with square symbols) vs low pain are shown. The complementary loading plot 
(Fig. 2b) shows the relationships between the items of LISAT-11, EuroQol and SF36. (b) 
Corresponding contribution plot. High absolute bars indicate prominent differences between 
subgroups with high pain vs subgroups with low pain. For detailed interpretation see Results. 
For explanation of abbreviations, see text.

a

b
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ity of life and low levels of perceived health. 
Therefore, these factors low (i.e. LP/Ld/LC 
(i.e. SG8)) should, as in the present study, 
indicate a better situation than all factors high 
(HP/Hd/HC; i.e. SG1) (Fig. 2a and b).

out of the factors pain, depression, and 
catastrophizing, depression seems to be the 
most important with respect to poor outcome 
for quality of life and health measures; i.e. the 
subgroups with high depression (i.e. SG1, SG2, 
and to some extent SG5 and SG6) are located 
farthest to the left in Fig. 2a and show the worst 
situation relatively independent of the scores on 
pain intensity and catastrophizing (Fig. 2 b). To 
our knowledge, there are no previous studies that 
address the relative importance of depression vs 
pain and catastrophizing with respect to health 
and quality of life in chronic pain patients. The 
subgroups with high depression differ from 
subgroups with low depression mostly according 
to items of health and quality of life concerning 
psychological, well-being, vitality, and emo-
tional, as well as participation, aspects. Sinikallio 
et al. (34), in a study of patients with lumbar 
spinal stenosis and pain, showed that depression 
correlated with restrictions of daily living, a 
finding that contradicts our results. Our results, 
however, agree with Pincus et al.’s (35) finding 
that depression corresponds to a more general 
reduced activity and social withdrawal. 

Subgroups with high pain intensity differ 
from those with low pain intensity mainly in 
quality of life variables referring to physical 
functioning (AdL, mobility, and physical 
functioning) (Fig. 3b). The processes leading 
to impaired physical functioning in patients 
experiencing high pain are widely discussed. 
It is not possible from the present study to cast 

Fig. 5. (a) Marked principal component analysis plots highlighting common features 
(scores of first ([t1]) vs scores of third component ([t3])). In this plot, subgroups with 
high catastrophizing (denoted with square symbols) vs low catastrophizing are shown. (b) 
Separating variable profile (contribution plot) between LP/LD/LC and LP/LD/HC. High 
absolute bars indicate prominent differences between LP/Ld/LC and LP/Ld/HC. For 
detailed interpretation see Results. For explanation of abbreviations, see text.

a

b

Fig. 4. Marked principal component analysis plots 
highlighting common features (scores of first 
component ([t1]) vs scores of second component ([t2])). 
In this plot, subgroups with high depression (denoted 
with square symbols) vs low depression are shown. 
The complementary loading plot (Fig. 2b) shows the 
relationships between the items of LISAT-11, EuroQol 
and SF36. For detailed interpretation see Results. For 
explanation of abbreviations, see text.
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any further light on this issue. However, from a clinical point 
of view, it might open up a possibility to enhance the quality 
of life for patients with high pain by trying to increase the 
patient’s physical activity level.

In this study, the catastrophizing factor does not show a clear 
impact on quality of life and health, in contrast to the results 
of other studies (13, 16). our results indicate that adding high 
catastrophizing to low pain and low depression worsens the 
situation considerably; thus the greatest impact occurs when 
comparing the subgroups LP/Ld/LC (SG8) and LP/Ld/HC 
(SG7), and the important separating items with respect to health 
and quality of life were activity and pain (Fig. 5b). This might 
support the catastrophizing/fear avoidance model (36), which 
perceives catastrophizing as a prerequisite and elemental fac-
tor in the acquisition of avoidance behaviour. However, this 
model has been questioned and other models are proposed 
(35). In a study of the outcome of treatment for low back pain, 
it was shown that treatment elements not deliberately target-
ing cognitive factors can reduce catastrophizing and mediate 
improvement of functioning (21). Thus, enhancing physical 
activity might reduce pain catastrophizing and, according to 
our study, put the patient in a much better situation with respect 
to perceived health and quality of life.

According to the diathesis-stress model (22) and the work of 
Pincus & Morley (28), it is better to characterize depression in 
chronic pain as “affective distress” incorporating wider emo-
tions such as anger, frustration, fear and sadness. The diathesis 
is conceptualized as pre-existing characteristics of the individual 
before the onset of pain, which are activated by the stress of the 
chronic condition and lead to depression. In a prospective study 
of patients with rheumatoid arthritis it was found that patients 
with high pain catastrophizing at baseline showed increases 
in depression 6 months later (37). our results indicate that 
catastrophizing may be looked upon as a diathesis because its 
presence in patients with low pain and low depression indicates 
much lower quality of life and, if there is a temporal correlation 
in our subgroups, it may lead to depression. 

Clinical implications
The present and recent results (9) indicate that, from a thera-
peutic point of view, it is of great importance to assess the 
degree of and interrelationships between pain, depression, and 
catastrophizing before planning treatment and rehabilitation. 
Our results suggest that treating existing depression can be an 
important way to achieve better perceived quality of life and 
health. Furthermore, it would be more efficient, with respect to 
quality of life and health, to influence catastrophizing in patients 
with lower pain and depression than in patients with higher pain 
and depression. Similar conclusions were drawn by Sullivan 
et al. (38) in a study of depression and cognitive-behavioural 
interventions for work disability. They suggested that inter-
vention techniques designed to reduce catastrophic thinking 
and modify individual’s appraisals of their level of disability 
might be important components of the successful treatment of 
mildly depressed pain patients. overall, their study pointed to 
the important role of depressive symptoms in the rehabilitation 

and that individuals with more severe depressive symptoms 
might require treatment for longer periods than in typical reha-
bilitation programmes. Alternatively, they suggested initiating 
treatment for depression before enrolling in such a programme. 
Furthermore, the combination of antidepressant medication and 
cognitive behavioural therapy is more efficient than cognitive 
behavioural therapy alone among individuals who score rela-
tively highly in depressive symptoms (39). 

Methodological considerations
The cross-sectional study design reduces the possibility of 
making any statement about temporal processes and causality. 
Therefore, there is a need for prospective studies. In addition, 
this group had been referred to a university hospital, which 
means that the patients had severe pain problems for a long 
time. Hence, future studies ought to investigate patients at an 
earlier stage and/or within primary healthcare.

The median split is a common method, for instance when 
using dummy variables in regressions. our method, of creat-
ing the subgroups using dichotomizing based on medians, 
has disadvantages, for instance for subjects near the median. 
It would have been preferable to use clinically motivated 
cut-offs, but these do not exist for pain intensity and catastro-
phizing. We suggest that our results are confirmed using e.g. 
cluster analysis. However, then a substantially larger sample 
of patients is needed in order to achieve sufficiently large 
subgroups. The optimal number of subgroups to determine in 
the cluster analysis is another aspect that must be taken into 
careful consideration (i.e. chosen by the researcher). 

Some considerations about the statistical significance of the 
PCA analysis are necessary. The first component is indeed the 
most important, as it explains a large amount of the variance; 
the first component explains 68% of the variation, while corre-
sponding figures for the second and third components were 14% 
and 8%, respectively. The second and third components are not 
significant in a statistical/mathematical sense according to the 
algorithm used in SIMCA-P+. However, these components still 
have noteworthy Eigen values (1.1 and 0.7). In the SPSS package, 
Eigen values above 1.0 are considered significant rather than non-
trivial. Therefore, it could be argued that these components still 
describe important structures in the variations, although caution 
should be used when drawing conclusions about these findings. 
Instead they could be used as an indication or a trend, pointing 
to areas or relationships that need to be studied further. 

CoNCLuSIoN

Based on dichotomizing of 3 factors: the degree of pain inten-
sity, depression, and catastrophizing, we identified subgroups 
with specific characteristics according to perceived health 
and quality of life. The degree of depression appears to be 
the most important influencing factor. From a clinical point 
of view, our findings indicate the importance of assessing 
each individual in detail with respect to intensities of pain, 
depression, and catastrophizing when planning treatment 
and rehabilitation. 
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