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Abstract The aim of this study was to investigate the role
of psychological factors in the development of complex
regional pain syndrome (CRPS) type I following the frac-
ture of the distal radius. Fifty patients (average age
57.70 & 13.43 years) with a distal radius fracture were
enrolled in the present study. All of the patients were
treated by closed reduction and cast immobilization. The
Toronto Alexithymia Scale-20, Anxiety Sensitivity Index,
State-Trait Anxiety Inventory, and Beck Depression
Inventory were used to determine the patients’ psycho-
logical features 2 days after the fracture. The patients were
followed for 2 months after cast immobilization was
completed using the International Association for the Study
of Pain criteria to diagnose CRPS type I. CRPS type I
developed in 13 (26%) patients of the 32 (34.4%) female
patients and 18 (11.1%) male patients. The risk of CRPS
type I was significantly increased in patients with high trait
anxiety scores (P = 0.038). The results show that, after
fracturing the distal radius, patients who have an anxious
personality have a higher risk of developing CRPS type 1.
Following these patients closely for the development of
CRPS type I may be advantageous for early preventative
and therapeutic interventions.
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Introduction

Complex regional pain syndrome (CRPS) type I is a clin-
ical syndrome with complex symptoms and findings that
include pain, allodynia, hyperalgesia, edema, trophic
changes, and vasomotor instability [1-3]. Reflex sympa-
thetic dystrophy syndrome, Sudeck’s atrophy, and algo-
dystrophy are the most used synonyms. CRPS type I is
clinically separated into acute, dystrophic, and atrophic
periods, but the value of this phasing is controversial
because the duration of each phase is highly variable, and
the phases cannot always be separated in every patient [4].

CRPS type I most commonly develops after trauma, but
it may develop in hemiplegia, coronary heart disease, or
after surgery. An inciting event cannot be determined in
nearly one-fourth of patients. Upper extremity involvement
is frequent, and fractures of the distal radius are one of the
most common inciting events. The incidence of CRPS after
distal radius fracture has been reported in several studies to
be 1-37% [5-13].

The pathophysiology of CRPS type I is unclear, and the
question of why CRPS type I develops only in some
patients is still unanswered. Several theories exist, includ-
ing an irregular sympathetic system, increased neurogenic
inflammation, genetic predisposition, and immobilization
[14-16]. Many factors have been proposed to play a role in
the development of CRPS type I after fracture of the distal
radius [17]. Physical factors, including trauma intensity,
tight cast application, pain during cast immobilization, and
the number of repositions needed are all thought to be
causative factors [6, 8, 18]. Psychological factors are also
an area of interest due to the observation that some CRPS
type I patients present with enigmatic features and emo-
tional and behavioral characteristics. Some studies have
shown that emotional imbalance, anxiety, somatization,
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tendency for depression, and a lack of confidence are
prominent features in patients with CRPS type I. CRPS
type I has been hypothesized to be psychosomatic in origin,
and some special psychological features predispose an
individual to developing CRPS type I and accelerate pro-
gression [19-23]. Many authors have advised that treat-
ment of the disease must include psychological support and
treatment [23-25]. On the other hand, some other studies
have reported that CRPS type I is a chronic pain condition,
and behavioral and emotional changes can be due to
chronic pain. Therefore, psychological abnormalities
observed in CRPS type I patients may be the result, not the
cause [7, 26], but all of the studies mentioned previously
were retrospective, and psychological features were
examined in late-phase patients. A few prospective studies
have evaluated the psychological factors for CRPS type I
development after fracture of the distal radius [8, 27, 28].
In these studies, the direct relationship between CRPS and
psychological factors was controversial.

CRPS type I has different clinical profiles. The patho-
physiology of this disorder is still unclear, and a variety of
criteria exist for diagnosis. Most retrospective, and a few
prospective, studies have determined the role of psycho-
logical factors in patients with CRPS type 1. However,
most of these studies had poor methodological quality; the
association between psychological factors and CRPS type [
should be investigated with higher methodological quality
[29].

The aim of this prospective study is to investigate the
role of multiple dimensions of psychological features on
the development of CRPS type I in patients with a fracture
of the distal radius.

Materials and methods

The study protocol was approved by the Ethics Committee
of Dokuz Eylul University Faculty of Medicine in Turkey.
All patients provided written informed consent.

Seventy-four patients who visited the Emergency Unit
of University Hospital with a fracture of the distal radius
during the period of January 2006 to May 2007 were
screened for inclusion in the study. All patients were
treated by closed reduction and 6 weeks of cast immobi-
lization. Patients who were operated on or failed to come to
follow-up appointments were excluded.

The patients were psychologically evaluated within
2 days after cast application. Thirteen patients refused
psychological evaluation. A total of 61 patients were
included in the study. Four of these patients were operated
on for poor reduction, and seven patients did not come to
follow-up visits during the observation period. Therefore,
the study was completed by 50 patients (Fig. 1).
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Demographic data, including age, gender, educational
level, habits, and history of psychiatric and other systemic
diseases, were recorded.

The psychological assessment was performed using four
different tools: Anxiety Sensitivity Index (ASI), Toronto
Alexithymia Scale-20 (TAS-20), State-Trait Anxiety
Inventory (STAI), and the Beck Depression Inventory
(BDI). The Turkish versions of these tests were evaluated
by two authors from the Department of Psychiatry.

The ASI is a 16-item self-reported measure of anxiety
sensitivity, a fear of anxiety-related symptoms based on
beliefs about their potential harmful consequences. Items
are rated on scale of 0 (very little) to 5 (very much). The
total score range is 0-64 [46].

The TAS-20 has 20 items to assess alexithymic fea-
tures and provides scores for three empirically derived
factors: difficulty identifying feelings, difficulty commu-
nicating feelings, and externally oriented thinking. Items
are rated on a 5-point Likert scale. Higher scores on each
of the subscales indicate higher levels of alexithymic
traits. Factor analyses of the scale with clinical and
nonclinical samples have shown these factors to be con-
gruent with the theoretical characteristics of the alexi-
thymia construct [30]. The TAS-20 scores of clinical
populations have been found to be significantly higher
than those of nonclinical populations [31, 45]. The scale
is free from social desirability responses and has been
shown to have a high level of internal consistency
(Cronbach o = .81), good test—retest reliability over a
3-week period (r = 0.77), and convergent and divergent
validity [31].

The STAI is a self-reported scale for evaluating anxiety
levels and includes separate measures of state (STAI-I) and
trait (STAI-II) anxiety. Each dimension is assessed with a
20-item scale, with each item scored on a 4-point scale.
Respondents are asked to indicate how they are feeling “at
the moment” on the state version and how they feel
“generally” on the trait version [32].

The BDI is a self-reported scale consisting of 19 items to
assess the severity of depressive symptoms. Items are
scored on a scale of 0-3, yielding a score range of 0-57 in
which higher scores indicate greater depression severity
[33].

All patients were treated in a long arm cast for 2 weeks
and then in a short arm cast for 4 weeks. Patients were
advised to elevate the arm and perform a range of motion
exercises for the fingers to protect from edema. After the
cast was removed, the patients were followed for symp-
toms and signs of CRPS type I for 2 months. Patients were
examined weekly during the first month of the follow-up
period and bi-weekly during the second month. A stan-
dardized home exercise program was given to all patients
during this 2-month period.
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Fig. 1 Patient flow chart
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The diagnosis of CRPS type I was based on clinical
findings and International Association for the Study of Pain
(IASP) criteria (Table 1) [3].

Statistical analyses were performed with SPSS version
11.0 (SPSS, Chicago, IL, USA). Descriptive statistics were
used for demographic data. The y*> and Mann-Whitney
U tests were used to compare two groups of patients that
developed and did not develop CRPS type I in terms of
demographic data and psychological test scores. All data
are presented as mean £ SD. A two-tailed criterion of
P < 0.05 was used as the cutoff for significance in all
analyses.

Results

Fifty patients with an average age of 57.70 £ 13.43 years
(range 18-81 years) completed the study. Thirty-two

Table 1 IASP diagnostic criteria for CRPS type 1

Assessed for eligibility (n=74)

Refused to participate (n=13)

Allocated to intervention (n= 61)

Lost to follow-up (n=11)

Patient operated (n=4)
Patient did no t come to follow-up
visit (n=7)

Analyzed (n=50)

(64%) patients were women and 18 (36%) were men.
Twenty-six (48%) patients had a right side fracture, 28
(52%) patients had a left side fracture. Forty-eight (96%)
patients had right-sided dominance. The mean time interval
from cast removal to CRPS type I diagnosis was
1.92 + 0.86 weeks (1-4 weeks). CRPS type I developed in
13 (26%) patients according to IASP criteria. Eleven (86%)
of the patients with CRPS were women and 2 (14%) were
men. Stated differently, 2 (11%) of the 18 male patients
and 11 (34%) of the 38 female patients developed CRPS
type I. The gender difference was not significant
(f* = 3.24, P > 0.05). Other demographic data comparing
the two groups of patients are shown in Table 2.

Age (P = 0.15), gender (P = 0.07), marital status
(P = 0.15), smoking (P = 0.65), and educational level
(P = 0.90) distributions among patients with and without
CRPS type I were not statistically different. Seven (54%)
of the CRPS type I patients and 9 (24%) of the non-CRPS

The presence of an initiating noxious event, or a cause of immobilization

Continuing pain, allodynia, or hyperalgesia in which the pain is disproportionate to any known inciting event

1.
2.
3. Evidence of edema at some time, changes in skin blood flow, or abnormal sudomotor activity in the region of pain (can be sign or symptom)
4.

This diagnosis is excluded by the existence of other conditions that would otherwise account for the degree of pain and dysfunction
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Table 2 Demographic features

of CRPS type I and non-CRPS CRPS type I (n = 13) Non-CRPS type I (n = 37) P
type I patients Age (mean = SD) 62.38 + 10.8 56.05 + 13.9 0.15
Sex (n/%)
Male 2 (11%) 16 (89%) 0.07
Female 11 (34%) 21 (66%)
Psychiatric disease history (n/%)
Present 7 (54%) 9 (24%) 0.05
Absent 6 (46%) 28 (76%)
Marital status (n/%)
Married 8 21%) 30 (79%) 0.15
Not married 5 (42%) 7 (58%)
Smoking (n/%)
Smoker 4 (31%) 9 (69%) 0.65
Nonsmoker 9 (24%) 28 (76%)
Education (n/%)
Elementary school 6 (23%) 21 (77%) 0.74
High school 2 (22%) 7 (78%)
University 5 (33%) 10 (67%)

SD standard deviation

type I patients had a history of psychiatric disorders (panic
disorder, depression, personality disorders, etc.). The dif-
ference between the two groups was not significant
(P = 0.05).

The STAI-II scores were higher for CRPS type I patients
than non-CRPS type I patients (P = 0.038), but no dif-
ference was found between the two groups in terms of ASI,
TAS -20, STAI-I, and BDI scores (Table 3).

Discussion

CRPS type I is a severely disabling clinical entity for
patients and a difficult treatment problem for clinicians.
Trauma is one of the inciting events for the development of
CRPS type 1. Why some patients develop CRPS type I and
others do not after almost the same trauma is still being
investigated:

The incidence of CRPS type I has been reported to be
1-37% after distal radius fracture [5, 6, 8—13]. In this study,

Table 3 The psychological test scores for CRPS type I and non-
CRPS type I patients

CRPS type 1 Non-CRPS type I P
ASI 19.85 £ 12.17 17.03 £ 11.34 0.445
TAS-20 44.92 £ 9.10 44.19 £ 9.67 0.851
STAI-1 42.54 £+ 13.65 36.73 £ 10.38 0.192
STAI-II 43.54 £ 8.21 37.76 £ 9.44 0.038%*
BDI 12.38 £ 8.55 7.78 £ 5.79 0.054
* P <0.05
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13 of the 50 (26%) patients with a fracture of the distal
radius, who were treated conservatively by closed reduction
and cast immobilization, developed CRPS type I. Several
reviews, including case studies, and a small number of
studies on the relationship between psychological factors
and CRPS type I have been published, but the literature on
this issue is mixed [17, 19, 34-38]. Some retrospective
studies demonstrated that emotional, behavioral, and per-
sonality abnormalities are prominent in CRPS type I patients
[16, 19, 39, 40]. Pollack et al. [19] proposed Sudeck A type
personality, which is characterized by emotional imbalance,
increased anxiety, decreased self confidence, tendency for
depression, and somatization, and suggested that these per-
sonality traits predispose an individual to CRPS type I
development. On the other hand, personality disorders and
major depression are observed at similar frequencies in
CRPS type I and other chronic pain syndromes, such as low
back pain and local neuropathy [7, 41, 42]. Chronic and
intense pain may result in psychological abnormalities that
represent an exaggeration of maladaptive personality traits
and coping styles [41]. Retrospective studies have demon-
strated that CRPS type I patients display psychological
abnormalities but do not provide whether these abnormali-
ties were present prior to the inciting event [43].

A few studies of the relationship between psychological
factors and CRPS type I prospectively investigated patients
with a fracture of the distal radius [8, 28, 43]. Field and
Gadner (1997) used the General Health Questionnaire
(GHQ), which has 30 questions about the level of psy-
chological distress, in 100 patients with a Colles fracture
who received conservative treatment. Twenty-four patients
(24%) were diagnosed with CRPS type I at the 9-week
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evaluation. The first week GHQ scores were not signifi-
cantly different between patients with or without CRPS
type I. The authors concluded that CRPS type I patients
had no increased distress before the onset of the disease
[28]. Psychological distress was evaluated with a unidi-
mensional test; therefore, interpretation of the results is
difficult.

Puchalski and Zyluk examined 64 patients with distal
radius fractures who underwent operations, finding no
significant differences between patients with or without
CRPS type I in terms of depression scores and personality
[27]. Similar to that study, we found that our patients who
developed CRPS type I did not differ from patients who did
not develop CRPS in terms of BDI scores before the onset
of disease.

The alexithymia construct was formulated to identify a
group of affective and cognitive characteristics observed in
patients with so-called ‘classical’ psychosomatic diseases
[44] and has been found to be strongly related to many
types of psychosomatic disorders. We used the TAS-20 to
identify alexithymic features in patients and did not find
any difference between patients with or without CRPS type
I. To the best of our knowledge, this is the first study that
prospectively investigated the alexithymic features of
CRPS.

The role of anxiety in the development of CRPS has
been investigated in two prospective studies [15, 44].
Feldman et al. [44] studied the relationships between daily
pain, anxious mood, and social support in 109 people with
reflex sympathetic dystrophy syndrome, finding that
increased pain caused increases in anxious mood, but
increased anxiety did not lead to increased pain. Harden
et al. [15] found that a greater level of preoperative trait
anxiety predicts the development of CRPS in patients
undergoing total knee arthroplasty. In the present study, we
used STAI-I and STAI-II to evaluate the presence and level
of anxiety. The STAI-II scores (i.e. general anxiety level)
were significantly high in patients with CRPS type I, but
not the STAI-I scores, which indicate the state anxiety
level just after fracture. These results indicate that, instead
of the anxiety level immediately following fracture (state
anxiety), the patient’s general anxiety level (trait anxiety)
is predictive of CRPS development. In other words, an
anxious personality is a risk factor for CRPS. We know that
peripheral and central sensitization play primary roles in
the CRPS disease process [1, 16, 24]. Psychological dis-
tress is often associated with increased catecholamine
activity. In a pilot study, increased systemic catechola-
mines were found in CRPS with a relationship to psycho-
logical factors. The level of circulating norepinephrine was
significantly higher than normal control levels or the con-
tralateral limb in that study. Also, catecholamine levels
have been correlated with scores on psychometric

measures of depression, anxiety, and personality [16]. We
think that an increased general anxiety level may correlate
with permanent catecholamine levels.

Anxiety sensitivity refers to the tendency to fear anxi-
ety-related sensations and is thought to arise from beliefs
about their harmful physical, cognitive, or social conse-
quences. In this study, we used the ASI to evaluate anxiety
sensitivity, finding no difference between patients with or
without CRPS type L

Psychiatric history is also an important factor to inves-
tigate in CRPS studies. Two retrospective studies reported
that people with a history of psychiatric disorders are more
prone to developing CRPS type I than others [19, 23]. On
the other hand, Dijkstra et al. [8] concluded in their pro-
spective study that past psychiatric history has no effect on
CRPS development. We found that a history of psychiatric
disorders is more prevalent in CRPS type I patients, but not
significant.

In summary, this was a prospective study investigating
the effects of a broad spectrum of psychological factors on
the development of CRPS type I after distal radius fracture.
After the fracture, patients who have a high level of general
anxiety are more prone to develop CRPS type 1. Close
follow-up of such patients may offer an advantage for
prevention, early diagnosis, and treatment.
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