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Abstract

The objective of this study was to evaluate psychological features in severely affected 
patients with Complex Regional Pain Syndrome (CRPS) related dystonia. Personality 
traits, psychopathology, dissociative experiences, the number of traumatic experiences, 
and quality of life were studied in 46 patients. Findings were compared to two historical 
psychiatric control groups (54 patients with conversion disorder (CD) and 50 patients 
with affective disorders (AD)) and normative population data. The CRPS patients 
showed elevated scores on the measures for somatoform dissociation, traumatic 
experiences, general psychopathology and lower scores on quality of life compared 
to general  population data, but had significantly lower total scores on the measures 
for personality traits, recent life events and general psychopathology compared to the 
CD and AD patients. Rates of early traumatic experiences were comparable to the CD 
and AD patients, and the level of somatoform dissociation was comparable to the CD 
patients but was elevated in comparison to the AD patients. Early traumatic experiences 
were reported in 87% of the CRPS patients and were found to be moderately related to 
somatoform dissociative experiences, indicating that early traumatic experiences might 
be a predisposing, though not necessary factor for the development of CRPS related 
dystonia. Although the psychological profile of the patients with CRPS related dystonia 
shows some elevations, there does not seem to be a unique disturbed psychological 
profile on a group level.  
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Introduction

Complex Regional Pain Syndrome (CRPS), formerly known as reflex sympathetic 
dystrophy (RSD) or Sudeck syndrome,1 is commonly preceded by a minor to severe 
trauma to an extremity and occurs more frequently in women.2 CRPS is characterized 
by various combinations of sensory, autonomic and trophic features, in absence of 
any evident nerve lesions.1,2 Compelling evidence indicates that patients with CRPS 
may develop movement disorders (MDs), which may occur early in the disease course 
but generally tend to occur with a variable delay.2-5 Fixed dystonia is among the most 
common MDs in CRPS and may spread to other extremities.6

Although compelling evidence suggests a role for disinhibition of spinal and 
supraspinal neuronal circuits in dystonia of CRPS,5,7,8 the nature of CRPS and its 
associated MDs has since long been subject of debate. While some consider CRPS 
a somatic disorder,9,10 others have suggested that the MDs and other features of the 
disorder are psychogenic.11,12 From the latter perspective the symptoms of CRPS 
could be interpreted as a conversion reaction13 or malingering.14 Affective and anxiety 
disorders are often noted among CRPS patients,15,16 and similarities between CRPS 
and conversion disorder (CD) have also been documented.17 Many clinicians who treat 
CRPS patients feel there is a psychological aspect to the syndrome, either primary, as 
predisposing personality traits and premorbid psychiatric disorders, or secondary, as a 
result of the pain and disabilities.13 A specific CRPS-personality has been suggested in 
the literature,12 but has not been confirmed.1,13 Studies of personality profiles and pre- 
and co-morbid psychiatric disorders in CRPS have primarily focused on patients with 
acute CRPS, and have yielded conflicting results.13,15,16

To obtain more insight in the psychological features of patients with CRPS related 
dystonia, we assessed a chronic group of severely affected patients and compared them 
to two historical psychiatric control groups. Personality traits, psychiatric co-morbidity, 
dissociative experiences, and the number of traumatic experiences were studied. In 
addition, the experienced quality of life was assessed.

Methods

Patients
The department of Neurology of the Leiden University Medical Center (LUMC) is 
a national referral center for patients with CRPS related movement disorders. CRPS 
patients that suffer dystonia in at least one extremity are offered to participate in a trial 
which aims to evaluate the efficacy and safety of intrathecal administration of baclofen, 
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which is a specific γ-amino butyric acid (GABA) receptor agonist. Baclofen inhibits 
sensory input to the spinal cord,18 reducing muscle tone and stiffness. A total of 46 
patients who participated in a screening for responsiveness to intrathecal baclofen 
between July 2003 and September 2005 were included in this study. All patients met 
the International Association for the Study of Pain (IASP) criteria of CRPS19 for their 
first affected extremity. Blood tests, nerve conduction and imaging studies of the spinal 
cord and brain were used to rule out other causes of dystonia. Dystonia generally 
affected the distal limb and was characterized by flexion postures. Medication used at 
the time of the screening falls into three categories: antidepressants (Selective Serotonin 
Re-uptake Inhibitors (used by 9% of the patients) and Tricyclic antidepressants (TCA) 
(15%), though the TCA’s were mainly used as pain medication), muscle relaxing agents 
(baclofen (35%) and benzodiazepines (41%)), and pain medication (anticonvulsant 
drugs (15%), acetaminophen or NSAIDs (24%) and opiods (30%)). This study was 
approved by the medical ethical committee of the LUMC, and the patients gave their 
informed consent. Psychological features of the CRPS patients were assessed by means 
of self-report instruments before they entered the baclofen trial.
Two historical control groups were used which included 54 patients with CD and 50 
patients with at least one affective disorder (AD). Both control groups were part of a 
previous study on the involvement of emotional traumas and dissociative features of 
CD.20 Data collection of this study took place from 1997 until 2000 and all patients 
were seen by a psychiatrist to determine whether the diagnosis of CD or AD as stated in 
the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV)21 was applicable. The physical examination in the CD patients was performed by a 
neurologist. All patients gave their informed consent (for more detail, see the study of 
Roelofs et al.20).  

Instruments
The Personality Diagnostic Questionnaire-Revised (PDQ-R)22 can be used for screening 
for DSM-III-R23 personality disorders. The PDQ-R consists of 133 true/false items. A 
high total score indicates severe personality pathology. 
The Traumatic Experiences Checklist (TEC)24 is a 25-item questionnaire that evaluates 
the presence or absence of emotional life events. Among these are emotional neglect, 
physical abuse, sexual harassment, sexual abuse, parentification and life threatening 
experiences.
The Dutch Recent Life Event Questionnaire (“Vragenlijst Recent Meegemaakte 
Gebeurtenissen”, VRMG)25 measures the perception of recent life events. The original 
instrument consists of 115 items, but in the current study a shortened version of the 
VRMG was used.26 The addressed categories include health, pregnancy/birth, work, 
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relationships, and “other”. For each event, patients had to indicate whether it had 
occurred in the twelve months preceding the symptom onset. 
The Dissociative Experiences Scale (DES)27 is a 28-item self-report questionnaire 
which assesses the frequency of various psychological or psychoform dissociative 
symptoms. The mean of all item scores ranges from 0 to 100 and is called the DES 
score. High DES scores indicate severe psychoform dissociative problems. The DES 
addresses disturbances in memory, awareness, identity and cognition, and feelings of 
depersonalization and derealisation.27 
To measure somatoform dissociation, the Somatoform Dissociation Questionnaire-20 
(SDQ-20) was used. The SDQ-20 consists of 20 items rated on a five-point scale 
with a total score range of 20-100. The items address medically unexplained analgesia, 
anesthesia, motor disturbances, alternating preferences for tastes and smells, pain, 
and loss of consciousness. A high total score is an indicator for many somatoform 
dissociative experiences.28 
To screen for the general level of psychopathology we used the Symptom Checklist-90-
Revised (SCL-90-R),29 consisting of 90 items rated on a five-point scale with a total 
score range of 90-450. High total scores indicate high levels of psychopathology. 
The Research and Development-36 (RAND-36)30 was administered to measure quality 
of life. The questionnaire consists of 36 items and assesses physical, psychological and 
social well-being on eight subscales. The maximum total score per subscale is 100. 
People with high scores view their health in a positive manner and report few psychical 
and emotional problems. The RAND-36 was not used in both control groups, yet was 
added to the current study to assess the quality of life of the CRPS patients.  
Dutch versions of all instruments were used. All questionnaires were completed by the 
patients themselves, with the exception of patients in whom the severity of the dystonia 
would not allow this. In those cases the questionnaires were orally administered by a 
trained research nurse. 

Statistics
SPSS for Windows, version 11.0, was used for data-analysis. As most of the data were 
not normally distributed, non-parametric test methods were used. The Mann Whitney 
U test was used when comparing two groups, whereas the Kruskall Wallis test was used 
for comparison of three groups. To compare the results with normative data available 
in the literature, mean scores and standard deviations were also calculated. To compare 
means of the CRPS group on the RAND-36 to norm data, an unpaired t-test was used. 
A 5% significance level was used. 
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Results

Characteristics of all patient groups are presented in table 1. There were no significant 
differences with respect to sex (χ2=4.64, df=2, p=0.10), marital status (χ2=7.68, df=6, 
p=0.26) and age (χ2=1.53, df=2, p=0.46). Table 2 reflects the characteristics and 
symptoms of the CRPS patients. In table 3 the results for PDQ-R, TEC, VRMG, DES, 
SDQ-20 and SCL-90-R for the three groups are presented.
 
Personality
No normative data for the PDQ-R were available in the literature. The total PDQ-R 
score of the CRPS patients is significantly lower than that of the CD patients (z=-
3.97, p<0.001) and the AD patients (z=-5.26, p<0.001). Among the CRPS patients, 
most personality traits were observed in the schizoid, obsessive-compulsive, borderline, 
paranoid and schizotypical personality clusters.  

Life events
No significant differences in the total number of traumatic experiences on the TEC 
were found between the CRPS patients and the CD patients (z=-1.34, p=0.18) or AD 
patients (z=-1.07, p=0.29). A total of 87% of the CRPS patients experienced at least 
one of the listed traumatic experiences. In specific they reported intense pain (67%); 
witnessing traumatic experiences of others (46%); emotional neglect (35%); emotional 
abuse (39%); physical abuse (28%); sexual traumas (35%); and incestuous acts (22%). 
A total of 52% of the CRPS patients reported at least one form of physical, emotional 
or sexual abuse.
The results on the VRMG showed that the CRPS patients experienced less life events 
in the year before the onset of their symptoms than both control groups (z=-4.72, 
p<0.001 compared to the CD patients; z=-5.02, p<0.001 compared to AD patients).

Dissociative experiences
The mean DES-score of the CRPS patients fell in the normal range (3.7-7.8), in contrast 
to both control groups. Fifteen CRPS patients (33%) obtained a score above 7.8. All 
three groups had lower scores than the mean scores of psychiatric patients (14.6-17.0), 
patients with dissociative identity disorder (49.5) and patients with other dissociative 
disorders (>25).27,31 The score of the CRPS group was significantly lower than the CD 
group score (z=-2.95, p=0.003), but did not differ significantly from the AD group 
score (z=-1.82, p=0.07).
For the SDQ-20 no normative data are available in the literature. Compared to the CD 
patients, no significant differences were found (z=-0.30, p=0.76), indicating that both 
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groups had similar levels of somatoform dissociation. In comparison to AD patients, 
CRPS patients had significantly higher scores (z=-4.96, p<0.001). 
Table 4 shows correlations between the total number of traumatic life events (TEC) 
on the one hand, and the DES and SDQ-20 scores on the other hand. The CD and 
AD groups showed moderate significant positive correlations between the number of 
traumatic life events and psychoform dissociative experiences. Only the CRPS patients 
demonstrated a moderate significant positive correlation between the number of 
traumatic life events and somatoform dissociative experiences1*. 

General psychopathology
Compared to normative data for the general population,29 the CRPS patients 
obtained a high total score on the SCL-90-R, indicating an increased general level of 
psychopathology. However, the CRPS group had a significantly lower score compared 
to both control groups (CD group: z=-4.51, p<0.001; AD group: z=-4.90, p<0.001). 
For the CPRS-I patients, scores on the somatic and depression subscales were elevated. 
However, compared to the normative data29 of chronic pain patients, no differences 
were found.

Quality of life
In comparison to normative data consisting of randomly chosen individuals from the 
general population,32 the quality of life of the CRPS patients was severely impaired, 
as measured by the RAND-36 (table 5). The patients reported severe limitations in 
physical activities, and indicated that this had a negative impact on work-related or 
other daily activities. Also, pain, fatigue and limitations in social functioning were 
reported more often by the CRPS patients. 

1* Previous investigations in the CD group using a structured trauma interview did show a 
significant correlation with SDQ-20 scores.20 Here we only found a trend. This discrepancy is 
presumably due to the use of a different trauma measure.
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Table 1. Characteristics of CRPS patients and control groups

CRPS
(N=46)

Conversion disorder
(N=54)

Affective disorder
(N=50)

Men/women (% female) 2/44 (96) 9/45 (83) 9/41 (82)

Median age in years (IQR) 41 (28-50) 36 (28-47) 36 (28-46)

Mean age in years (SD) 40 (12) 38 (12) 36 (11)

Marital status
- Married (%)
- Divorced (%)
- Cohabiting (%)
- Not married (%)

23 (50)
3 (7)
7 (15)
13 (28)

28 (52)
7 (13)
7 (13)
12 (22)

26 (52)
0 (0)
8 (16)
16 (32)

Mean disease duration in 
years (SD)

10.1 (6.5) 5.1 (7.1) not available

No. of affected extremities 
with dystonia (%)
- Two
- Three
- Four

8 (17)
12 (26)
26 (57)

not applicable not applicable

IQR: interquartile range; SD: standard deviation
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Table 3. Mean total scores and medians

CRPS
(N=46)

Conversion disorder 
(CD)
(N=54)

Affective disorder 
(AD)
(N=50)

PDQ-R
- Mean (SD)
- Median (IQR)

19.3 (13), (N=45)#
14 (10.5-24)*CD, AD

29.2 (13.5)
26.5 (19-38.3)

35.2 (13.8)
37 (24.8-45)

TEC
- Mean (SD)
- Median (IQR)

4.5 (3.9)
4 (1.8-6.3)

5.4 (3.8)
5 (2-8)

3.7 (3.6)
2 (1-6)

VRMG
- Mean (SD)
- Median (IQR)

1.2 (1.6) (N=45)#
0 (0-2)*CD, AD

4.2 (3.8; N=53)#
4 (1-6.5)

3.8 (3.1)
3.5 (1-5)

VRMG impact rating
- Mean (SD)
- Median (IQR)

-1.9 (7.6)
0 (-5-0)*CD, AD

-9.2 (15.8)
-6 (-15-0)

-8.2 (10.8)
-6 (-15.3-0)

DES
- Mean (SD)
- Median (IQR)

6.6 (5.8)
4.3 (2.1-9.8)*CD

12 (10.9)
8.5 (4.3-16.9)

8.7 (7.1)
7.9 (3.6-11.4)

SDQ-20
- Mean (SD)
- Median (IQR)

30.86 (9.7)
28.5 (25-34.3)*AD

30.7 (8.2)
29.5 (24-36)

23.6 (4.5)
22 (20-26)

SCL-90-R
- Mean (SD)
- Median (IQR)

145.6 (39.8) (N=40)#
134 (119.3-166.5)*CD, AD

201.2 (66.5)
192.5 (147.8-241.5)

204.4 (59.9)
200 (157.5-233.5)

#:  smaller sample size due to missing data
*: significantly different scores (p<0.05); only presented for medians, since non parametric tests 
were used to assess differences between groups
SD=standard deviation; IQR=interquartile range; PDQ-R=Personality Diagnostic 
Questionnaire-Revised; TEC=Traumatic Experiences Scale; VRMG=Recent Life Event 
Questionnaire (“Vragenlijst Recent Meegemaakte Gebeurtenissen”); DES=Dissociative 
Experiences Scale; SDQ-20=Somatoform Dissociation Questionnaire-20; SCL-90-
R=Symptom Checklist-90-Revised.
The CRPS patients had significantly lower total scores on the PDQ-R, VRMG and SCL-90-R, 
compared to the conversion patients and patients with affective disorders. On the TEC, no 
significant differences were found. On the DES, the CRPS patients had a significantly lower 
score than the conversion patients only, and on the SDQ-20, both the CRPS and conversion 
patients had a significantly higher score than the patients with affective disorders. 
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Table 4. Correlation values between life events (TEC) and psychoform dissociation (DES) on the 
one hand and somatoform dissociation (SDQ-20) on the other hand

Spearman’s rho DES Spearman’s rho SDQ-20

CRPS 0.22 (p=0.15) 0.30 (p=0.04)

Conversion disorder 0.28 (p=0.04) 0.25 (p=0.07)

Affective disorder 0.30 (p=0.03) 0.22 (p=0.13)

TEC=Traumatic Experiences Scale; DES=Dissociative Experiences Scale; 
SDQ-20=Somatoform Dissociation Questionnaire-20

Table 5. Mean (SD) RAND-36 scores

CRPS (N=40) General population (N=1063) significance

PF 15.6 (16.9) 81.9 (23.2) p<0.005

SF 55.3 (23.2) 86.9 (20.5) p<0.005

PR 20.0 (30.6) 79.4 (35.5) p<0.005

ER 69.2 (41.6) 81.1 (32.3) p<0.005

MH 72.9 (18.1) 76.8 (18.4) p=0.19

V 49.3 (17.5) 67.4 (19.9) p<0.005

BP 35.1 (17.7) 79.5 (25.6) p<0.005

GHP 46.6 (19.9) 72.7 (22.7) p<0.005

PHC 24.3 (26.0) 52.4 (19.4) p<0.005

RAND-36= Research and Development-36; SD=standard deviation; PF=physical 
functioning, SF=social functioning, PR=role limitations due to physical health problems, 
ER=role limitations due to emotional problems, MH=mental health, V=vitality, BP=bodily 
pain, GHP=general health perceptions, PHC=perceived health change
An unpaired t-test was used to compare means of the CRPS group to the norm group.
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Discussion

In accordance with other studies in CRPS patients15,16,33 and chronic CRPS patients 
with dystonia34 our study does not support the presence of a unique disturbed 
psychological profile. Compared to the general Dutch population, the general level of 
psychopathology was elevated in the CRPS patients in an extent similar to chronic pain 
patients29 but this level was significantly lower than both psychiatric control groups. 
The total level of psychopathology is slightly higher as compared to earlier studies.34,35 
However, these studies had smaller sample sizes and included patients with a shorter 
disease duration, and moreover these patients were less severely affected by CRPS. The 
relatively low scores with regard to affective, dissociative and anxiety features among 
patients with CRPS related dystonia contrast with the study of Schrag et al.,36 who 
found affective disorders in 85%, dissociative symptoms in 42% and anxiety disorders 
in 58% of a group of 26 patients with fixed dystonia. However, one should be cautious 
comparing these results as the focus of the study of Schrag et al.36 were patients with 
fixed dystonia of which a minority met the IASP-criteria of CRPS, while also different 
instruments were used.
CRPS patients reported only few relevant life events in the year preceding the symptom 
onset, but more than three quarters of the patients reported at least one traumatic 
experience in their early history. In more than half of the patients at least one form of 
physical, emotional or sexual abuse, or neglect had occurred. No official normative data 
of the TEC are available, but it has been administered in 73 Dutch students and in the 
general population (N=147).37 The total TEC scores of the CRPS, CD and AD groups 
we studied are much higher than those of the students and the general population. An 
interesting observation is that the total score of the CRPS patients is higher than the 
total score of the AD group and than the score of a group of various female psychiatric 
patients (eating disorders, substance abuse disorders and ADs, among others) in an 
earlier study.38 Possibly, this is caused by the fact that one of the included traumas is 
the experience of intense pain, which is inherent to CRPS. However, when the data 
are corrected for this type of trauma, the total mean score for the CRPS patients is 
3.89, which is still higher than the score of the AD patients of the current study. One 
may therefore conclude that in patients with CRPS related dystonia early traumatic 
experiences are more prevalent. 
An association between somatoform dissociation and lifetime traumatic experiences 
has been suggested earlier, both in clinical20,24,39 and non-clinical populations.37 In our 
study, we also found a significant, though moderate (r=0.30) association between 
the number of traumatic life events and levels of somatoform dissociation in CRPS 
patients. The elevated SDQ-20 scores that we found among the CRPS patients are 
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in the range of patients with somatoform disorders.40 These results suggest similarity 
to the conversion disorder patients and may indicate that in chronic CRPS patients 
dissociative phenomena may be present. Though the association between traumatic 
experiences and somatoform dissociation in this study is only moderate, these results 
generate interesting hypotheses for further research. Also, a 0.3 correlation is considered 
meaningful in the social sciences.41 A relationship between psychological trauma and 
physical complaints, such as lung diseases,42,43,44 peptic ulcer,43 diabetes,43,44 cardiac 
disease43,44 and headache44 has been found, yet also a relation between trauma and 
the severity of ‘medically unexplained symptoms’, as chronic pelvic pain,45,46 irritable 
bowel syndrome,47,48,49,50 pseudo-epileptic seizures,48 chronic fatigue51 and somatization 
disorder,52 has been found in previous studies. However, it should be noted that the 
SDQ-20 scores of CRPS patients are possibly inflated because some items of the SDQ-
20, such as voiding symptoms and feelings of numbness, are features known to be 
associated with CRPS.4,53 
The current study clearly shows that the CRPS patients experience less personality 
pathology than both psychiatric control groups. Personality traits of the schizoid, 
obsessive-compulsive, borderline, paranoid and schizotypical personality disorders 
were most prevalent among the CRPS patients, which partly corresponds to results 
found by Monti et al.54 
In contrast to our study, Shiri et al.,17 found no significant differences in the psychological 
profiles of CRPS patients and CD patients. Possible explanations for these conflicting 
results include the use of different instruments and the smaller sample size (17 CRPS 
patients and 20 CD patients). The predominance of male CRPS patients (94%) in the 
study of Shiri and colleagues17 is conspicuous, but the difference in gender distributions 
between these studies is an unlikely explanation for the differences in results in view of 
the fact that in general both CRPS-1 and CD are more frequent among women. 
The CRPS patients in our study reported poorer general health and quality of life as 
compared to the general population. The general health score of the CRPS patients in 
the current study, however, is similar to those reported for patients with other causes of 
chronic pain.55 
One of the strengths of this study is the applied extensive set of psychological 
instruments. Additionally, we were able to compare our patients with two psychiatric 
control groups. Some limitations of the present study should also be noted. Data was 
collected retrospectively and therefore no data on premorbid psychological symptoms 
and disorders are available. In this study self report instruments were used. Reported life 
events and other psychological symptoms were not confirmed by a clinical examination, 
and were not verified with third parties or authorities. Also, the mean disease duration 
of the CRPS patients was 10.1 years, much longer than in the conversion disorder 
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group, and it cannot be ruled out that some patients may have developed secondary 
psychological disorders during this period. Here recall bias could also have played a 
role since patients were asked about life events which occurred in the year preceding the 
first signs and symptoms. Also, the results of this study cannot be generalized to acute 
or milder forms of CRPS, as the CRPS group consisted of severely affected patients 
with a long mean disease duration. Next, due to the severity of their dystonia, some 
patients were not able to complete the questionnaires themselves. In these cases they 
were orally administered by a trained research nurse, which may have led to social 
desirable answers. Lastly, a normal control group was not used. 
In summary, CRPS is a multifactorial condition where, aside biological factors, 
psychological and social factors may play a role in the onset or development of chronicity 
of the condition. Although in this study patients with CRPS related dystonia showed 
elevated scores on some of the scales we used, there does not seem to be a unique 
psychological profile on a group level, and only few similarities between the profiles 
of patients with CRPS and CD were found. Early traumatic lifetime experiences were 
frequently reported and may be a possible, though not necessary, predisposing factor 
for CRPS-related dystonia.  
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