
O R I G I N A L  R E S E A R C H

Psychiatric Comorbidity and Complex Regional 
Pain Syndrome Through the Lens of the 
Biopsychosocial Model: A Comparative Study

This article was published in the following Dove Press journal: 
Journal of Pain Research

Hong Phuoc Duong 1 

Michel Konzelmann 1,2 

Philippe Vuistiner 1 

Cyrille Burrus 1,2 

Bertrand Léger 1 

Friedrich Stiefel 3 

François Luthi 1,2,4

1Department of Medical Research, 
Clinique Romande de Réadaptation, Sion, 
Switzerland; 2Department of 
Musculoskeletal Rehabilitation, Clinique 
Romande de Réadaptation, Sion, 
Switzerland; 3Psychiatric Liaison Service, 
Lausanne University and Lausanne 
University Hospital, Lausanne, 
Switzerland; 4Department of 
Rheumatology and Rehabilitation, Hôpital 
Orthopédique, University and University 
Hospital of Lausanne, Lausanne, 
Switzerland 

Purpose: To compare the prevalence of psychiatric comorbidity between patients with 
complex regional pain syndrome (CRPS) of the hand and non-CRPS patients and to assess 
the association between biopsychosocial (BPS) complexity profiles and psychiatric comor
bidity in a comparative study.
Patients and Methods: We included a total of 103 patients with CRPS of the hand and 290 
patients with chronic hand impairments but without CRPS. Psychiatric comorbidities were 
diagnosed by a psychiatrist, and BPS complexity was measured by means of the 
INTERMED. The odds ratios (OR) of having psychiatric comorbidities according to BPS 
complexity were calculated with multiple logistic regression (adjusted for age, sex, and 
pain).
Results: Prevalence of psychiatric comorbidity was 29% in CRPS patients, which was not 
significantly higher than in non-CRPS patients (21%, relative risk=1.38, 95% CI: 0.95 to 
2.01 p=0.10). The median total scores of the INTERMED were the same in both groups (23 
points). INTERMED total scores (0–60 points) were related to an increased risk of having 
psychiatric comorbidity in CRPS patients (OR=1.46; 95% CI: 1.23–1.73) and in non-CRPS 
patients (OR=1.21; 95% CI: 1.13–1.30). The four INTERMED subscales (biological, psy
chological, social, and health care) were correlated with a higher risk of having psychiatric 
comorbidity in both groups. The differences in the OR of having psychiatric comorbidity in 
relation to INTERMED total and subscale scores were not statistically different between the 
two groups.
Conclusion: The total scores, as well as all four dimensions of BPS complexity measured 
by the INTERMED, were associated with psychiatric comorbidity, with comparable magni
tudes of association between the CRPS and non-CRPS groups. The INTERMED was useful 
in screening for psychological vulnerability in the two groups.
Keywords: complex regional pain syndrome, psychiatric comorbidity, biopsychosocial 
complexity, INTERMED

Introduction
Complex regional pain syndrome (CRPS) is a chronic pain condition that often 
occurs after trauma or surgery.1 In terms of prevalence, the hand is the most 
common site.2 For similar injuries, the presence of CRPS is associated with longer 
disability, lower quality of life, and higher costs.3

While there are many controversies surrounding CRPS, the role of psychological 
disorders has been subject to debate for decades.4,5 Meanwhile, most authors accept 
that patients who develop CRPS do not present specific psychological characteristics 
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at the onset.6,7 Moreover, many patients with CRPS do not 
develop psychiatric comorbidities.7 However, prospective 
studies have shown that mood disorders (anxiety, depres
sion), particularly if they are associated with inadequate 
protective-type behavior to a perceived threat (avoidance, 
catastrophism), may contribute to an unfavorable outcome 
(increased perception of pain and/or disability).8 So far, 
psychiatric disorders in CRPS patients were mainly evalu
ated by means of questionnaires without subsequent valida
tion by a psychiatrist, and determinants favouring the 
presence of psychiatric comorbidities have rarely been 
identified and contextualized. In CRPS patients, the range 
of the prevalence of mood disorders diagnosed by 
a psychiatrist over the course of illness is wide and is 
estimated to be between 15% and 65%,9–12 comparable to 
that of other chronic pain syndromes.13 Speck et al,14 in 
a study of psychiatric disorders identified through question
naires, found that post-traumatic stress disorder (PTSD) had 
a prevalence of 38% in CRPS patients. In a publication by 
the Swiss Health Observatory, the co-occurrence of psy
chiatric and somatic illnesses in hospitalized patients leads 
to increased costs by about 28%, compared to situations 
where only a somatic disease is present.15 Therefore, inves
tigating psychiatric comorbidity in CRPS patients is impor
tant, both from the perspective of the patient and that of the 
health care system.

The biopsychosocial (BPS) model of disease appears 
particularly relevant in addressing the psychological issues 
of CRPS patients. Theorized by George Engel some forty 
years ago,16 the BPS model is now supported by the World 
Health Organization in its International Classification of 
Functioning.17 The holistic approach of the BPS model 
might be more advantageous than the reductionist dualistic 
approach of the biomedical disease model, especially with 
regard to the orientation of interdisciplinary care in chronic 
pain syndromes.18 The BPS model’s underlying assump
tions rely on the complex and non-linear interactions 
between the biological, psychological, and social determi
nants that affect disease outcomes. Thus, non-linear inter
actions raise questions, such as their impacts on psychiatric 
comorbidity which does or does not reach the diagnostic 
threshold.18–20 One of the validated tools constructed to 
operationalize the BPS model and to assess patients with 
regard to BPS case complexity is the INTERMED.21,22 The 
instrument synthesizes four dimensions, the biological, 
psychological, social, and health care dimensions diachro
nically (past, present, and prognosis), based on a semi- 
structured interview.23,24 The INTERMED has been 

demonstrated to identify complex patients, those at risk 
for adverse health outcomes,25–28 and those with high use 
of health care services.29–32

To date, only one study used the INTERMED to evaluate 
BPS complexity in patients with CRPS of the knee10 and 
found that a high level of BPS complexity is associated with 
an increased risk of psychiatric comorbidities. However, this 
study was limited to CRPS of the knee, which is a much 
rarer condition than CRPS of the upper extremities.33 The 
clinical presentation of the two is comparable but not iden
tical, and CRPS confined to the knee seems to be associated 
with more unfavorable outcomes (work and quality of 
life).34 Therefore, CRPS of the hand, the most prevalent 
CRPS, appears to be a more suitable condition to be eval
uated in a comparative study with the aim to measure the 
associations between BPS complexity and psychiatric 
comorbidity. In addition, the previous study10 compared 
“complex” BPS patients versus “non-complex” patients in 
a dichotomous perspective. BPS complexity, however, 
should be viewed as a continuum. Finally, the four dimen
sions of the INTERMED have never been evaluated with 
regard to their relationship with psychiatric comorbidity. 
According to the complexity theory, one would expect all 
four scales to interact with this outcome.18–20 For these 
reasons, we aimed to measure the probability of having 
a psychiatric comorbidity according to BPS complexity as 
assessed by the INTERMED (total score and scores of the 
four subscales) through a comparative study. By comparing 
the prevalence of psychiatric comorbidity between CPRS 
and non-CRPS patients, we would also like to gain informa
tion about the role of psychiatric comorbidity in CRPS.

Patients and Methods
Study Design
This was a single-center, retrospective comparative study.

Study Population
Between January 2007 and June 2013, 461 patients (18–65 
years old) were admitted to the rehabilitation clinic in Sion, 
Switzerland after experiencing wrist or hand trauma. The 
reasons for admission were persistent pain, functional lim
itations, therapeutic failure of usual outpatient care, and/or 
inability to return to work. For patients with multiple hospi
talizations during the study period, only the first was 
included. Diagnosis of CRPS was based on the criteria of 
the “International Association for the Study of Pain” 199435 

and the French diagnostic criteria36 from 2007 to 2009 
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(N=46); since 2010, the Budapest’s criteria for diagnosis of 
CRPS37 have been used and applied (N=57). Due to the use 
of different sets of diagnostic criteria, the medical records of 
all patients were retrospectively reviewed by a senior phy
sician specializing in rheumatology, physical medicine, and 
rehabilitation with many years of experience in CRPS care 
(MK) to confirm the diagnosis of CRPS, particularly for 
patients treated between 2007 and 2009. Other diagnoses, 
which better explain the clinical condition, were excluded. 
Analyses were also conducted in the subgroup of CRPS 
patients using Budapest’s criteria (N=57), comparing these 
patients with the whole CRPS sample.

Exclusion criteria included: peripheral nervous lesions 
on the same side of the injury or CRPS type II (N = 22), 
multiple trauma (N = 19), and hand-shoulder syndrome 
patients (N = 27).

The comparative group had to fulfill all inclusion cri
teria, and the existence of CRPS was ruled out by a senior 
physician. We included a total of 103 patients with CRPS 
of the hand and 290 patients with chronic hand impair
ments but without CRPS.

Measurements
The following data were extracted from the database: age, 
sex, the interval between the trauma and the hospitaliza
tion (months), and initial trauma. Initial orthopedic trauma 
was divided into six categories: 1) forearm/radius frac
ture, 2) hand fracture, 3) ligament injury of the wrist or 
the hand, 4) contusion or sprain, 5) simple wound (skin, 

tendon, or nerve), 6) finger amputation or complex hand 
injuries (association of multiple lesions).

Pain was measured upon entry using a Visual Analog 
Scale (VAS) completed by the patient. The VAS was 
graduated from 0 to 100 mm (0= no pain to 100= extreme 
pain).

Disability was assessed upon entry using the Disabilities 
of the Arm, Shoulder and Hand (DASH) questionnaire.38 

This self-reported questionnaire contains 30 items, which 
measure symptoms, impairment, and disabilities in patients 
with upper limb pathologies. Each item scores from 1 to 5. 
The total scores are used to calculate a score ranging from 0 
(no disability) to 100 (most severe disability). The DASH 
questionnaire is available in many languages; we used the 
French version, obtained from http://www.dash.iwh.on.ca/.

The BPS complexity profile was measured through the 
INTERMED. A detailed description of the INTERMED is 
presented in Table 1. A trained nurse conducted the semi- 
structured interview used to obtain the INTERMED score 
within the three days following admission. For each of the 
four domains (biologic, psychological, social, and health 
care), two items regarding the patient’s history and current 
status and one item regarding the patient’s prognosis were 
rated with a score ranging from 0 to 3. For each of the 
domains, the score ranges from 0 to 15. The total score of 
the four domains ranges from 0 (lowest case complexity) 
to 60 (highest case complexity). Patients with a score 
equal to or higher than 21 are considered as “complex”, 
those with a score less than 21 are considered as “non- 
complex”.39 For inferential statistical analysis, continuous 

Table 1 The INTERMED and Its Items

Domains History Current State Prognoses

Biological Chronicity 
Diagnostic uncertainty

Severity of illness 
Clarity of diagnostic profile

Complications and life threat 
(short term) 

(long term)

Psychological Restrictions in coping 

Premorbid level of psychiatric dysfunctioning

Treatment resistance 

Severity of psychiatric symptoms

Mental health treat 

(short term) 

(long term)

Social Family disruption 

Impairment of social support

Residential instability 

Impairment of social integration

Social vulnerability 

(short term) 
(long term)

Health care Intensity of prior treatment 
Prior treatment experience

Organizational complexity at admission or referral 
Appropriateness of admission or referral

Care needs 
(short term) 

(long term)

Notes: Reprinted from Huyse FJ, Lyons JS, Stiefel FC, et al. “INTERMED”: a method to assess health service needs. I. Development and reliability. Gen Hosp Psychiatry. 
1999;21(1):39–48. Copyright 1999, with permission from Elsevier.22
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scores were used. Detailed information about the question
naire can be found at: http://www.intermedconsor 
tium.com.

Each patient underwent psychiatric evaluation con
ducted by a senior psychiatrist upon entry after the initial 
assessment conducted by the treating rehabilitation physi
cian. The diagnosis of psychiatric comorbidities was based 
on the International Classification of Diseases (ICD-10) 
criteria;40 the interview lasted about one hour and, if 
necessary, psychological follow-up was arranged during 
the stay. The INTERMED score was not communicated 
to the rehabilitation physician or the psychiatrist.

Statistical Analysis
According to a two-sided test at the α = 5% level, the 
study had 90% power to detect the smallest odds ratio 
(OR) greater than one.

Continuous variables with non-normal distributions on 
the histogram (age, the time between the accident and the 
hospitalization, INTERMED total and subscales) are pre
sented using median and interquartile ranges. Continuous 
variables with a normal distribution (VAS, DASH scores) 
are presented using means and standard deviations. 
Differences between CPRS and non-CPRS patients, such 
as clinical characteristics, BPS profile, psychiatric comor
bidities, intensity of pain, and level of disability upon 
entry, were evaluated using binary logistic regression ana
lysis (OR with 95% confidence interval).

The OR of having psychiatric comorbidity according to 
BPS complexity, assessed using the INTERMED (total 
score) in both groups and were calculated by means of 
univariate and multiple logistic regression (adjusted for 
age, sex, and pain). The OR of having psychiatric comor
bidity according to INTERMED total or subscale scores 
were also analyzed in the multiple logistic regression 
(adjusted for age, sex, and pain) in the subgroup of CRPS 
patients diagnosed by the Budapest Criteria. The difference 
in the OR of having psychiatric comorbidity in relation to 
INTERMED total score between the CRPS and non-CRPS 
groups was assessed using multiple logistic regression 
(adjusted for age, sex, pain, presence of CRPS, and the 
interaction between CRPS and INTERMED) for the 
whole cohort. The same method was applied to the four 
subscales.

All analyses were performed using the Stata program 
version 16.0 (StataCorp LP 4905 Lakeway Drive College 
Station, Texas, 77845 USA).

Ethics Approval and Informed Consent
This retrospective comparative study was approved by the 
ethics committee of the local medical association 
(Commission Cantonale Valaisanne d’Ethique Médicale 
(CCVEM 043/07)). Informed written consent was obtained 
from each patient involved in this study.

Results
Comparisons of Sociodemographic and 
Clinical Characteristics Between CRPS 
and Non-CRPS Patients
Figure 1 presents the flow chart of the study. The median age 
did not differ between CRPS and non-CRPS patients 
(42 years versus 41 years, respectively, p=0.06). The propor
tion of women was significantly higher in the CRPS group 
(35% versus 11%, p<0.001). The median interval between 
the trauma and the hospitalization was not statistically dif
ferent between CRPS and non-CRPS patients (8.4 versus 
11.6 months, p=0.12). The category of initial injury was 
similar between the two groups. The frequency of surgery 
was significantly lower in CRPS patients (64% versus 82%, 
p <0.001) (see Table 2).

The mean DASH score at entry was significantly 
higher in the CRPS population (60.1±16.9 versus 49.9 
±17.5 points, p<0.001). The severity of pain at entry was 
not statistically different between the two groups (VAS 
mean score of 54.5± 27.3 for CRPS patients and 51.9 
±26.2 for non-CRPS patients, p=0.43) (see Table 2).

Prevalence of Psychiatric Comorbidity 
and BPS Profile in the Two Groups
The prevalence of psychiatric comorbidity was not signif
icantly different between CRPS patients and non-CRPS 
patients (29% versus 21%, p=0.10). The relative risk of 

Figure 1 Flow chart of the study.
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having psychiatric comorbidity was 1.38 in CRPS group 
compared to the non-CRPS group (95% CI: 0.95 to 2.01). 
The type of psychiatric diagnosis according to the ICD-10 
classification did also not differ between the two groups. 
In CRPS patients, mood disorders (adjustment disorders 
with mixed depression and anxiety, and depressive disor
ders) were diagnosed in 24 out of 30 patients (80%), 
followed by PTSD (N = 3) and personality disorders (N 
= 3). The distribution of psychiatric diagnoses was similar 
in non-CRPS patients, with mood disorders accounting for 
50 out of 61 patients (82%), followed by PTSD (N = 4), 
personality disorders (N = 4), and mental disorders related 
to alcohol (N = 3) (see Table 3).

The median scores for BPS complexity, as measured by 
the INTERMED, were comparable (median 23 points) for the 
two groups. The percentage of patients with high BPS com
plexity (INTERMED scores of ≥21 points) was also similar in 
both groups (Table 3), as were the scores of the four domains 
(biological, psychological, social, and health care).

Association Between the BPS Complexity 
and Psychiatric Comorbidity in CRPS 
Patients and Non-CRPS Patients
In the univariate logistic regression analysis, the 
INTERMED total as well as all four subscale scores 

were found to be related to an increased risk of psychiatric 
comorbidities in both the CRPS and non-CRPS groups 
(see Supplementary Table 1).

After adjusting for confounding variables (age, sex, and 
pain) in the multiple logistic regression analysis, 
INTERMED total scores or subscale scores remained as the 
significant predictors for the psychiatric comorbidities in 
both groups (Table 4). In other words, for every one-unit 
increase in the INTERMED total score, a 46% increase in the 
odds of having a psychiatric comorbidity in CRPS patients 
was expected, while a 21% increase was expected in non- 
CRPS patients. Among the four domains of the INTERMED, 
the psychological subscale (0–15 points) had the highest OR 
with psychiatric comorbidity in the CRPS group (OR=2.37, 
95% CI: 1.62–3.48) and in the non-CRPS group: OR= 1.65 
(95% CI: 1.39–1.97). The OR of having psychiatric comor
bidity in relation to the INTERMED total and subscale scores 
were not statistically different between the two groups.

Analyses were conducted in the subgroup of CRPS 
patients using the Budapest Criteria (N=57) to evaluate the 
relationship between BPS complexity and psychiatric comor
bidity. The prevalence of psychiatric comorbidity was 30% 
(29% in the whole CRPS sample), and the INTERMED 
median scores were of 23 points in this subgroup (similar 
to the whole CRPS sample). Of note, the OR of having 
a psychiatric comorbidity in relation to INTERMED total 

Table 2 Comparisons of Sociodemographic and Clinical Characteristics Between CRPS and Non-CRPS Patients

CRPS  
N=103

Non-CRPS  
N=290

OR (95% CI) p-value

Gender (n, %) Women 36 (35%) 32 (11%) 4.33 (2.41–7.76) <0.001

Age (years) Median, interquartile 42 (33–52) 41 (31–49) 1.02 (0.99–1.04) 0.06

Interval between trauma and 

hospitalization (months)

Median, interquartile 8.4 (5.8–12.0) 11.6 

(6.8–18.8)

0.97 (0.93–1.00) 0.12

Initial injury (n, %) Radius/forearm fracture 24 (23%) 59 (20%) 1.19 (0.66–2.09) 0.53
Hand fracture 22 (21%) 59 (20%) 1.06 (0.58–1.89) 0.83

Ligament injury 12 (12%) 47 (17%) 0.68 (0.31–1.38) 0.27

Contusions, sprains 14 (14%) 33 (11%) 1.23 (0.58–2.48) 0.55
Simple wound 18 (17%) 31 (11%) 1.77 (0.88–3.45) 0.07

Finger amputation/complex 

hand injury

13 (13%) 61 (21%) 0.54 (0.26–1.06) 0.06

Surgery n, % 66 (64%) 237 (82%) 0.39 (0.24–0.64) <0.001

VAS score (0–100mm) Mean, SD 54.5 (27.3) 51.9 (26.2) 1.00 (0.99–1.01) 0.43

DASH score (0–100) Mean, SD 60.1 (16.9) 49.9 (17.5) 1.04 (1.02–1.05) <0.001

Note: Significant p-values (<0.05) are in bold. 
Abbreviations: CRPS, complex regional pain syndrome; OR (95% CI), odds ratio and 95% confidence interval; SD, standard deviation; VAS, Visual Analog Scale; DASH, 
Disabilities of the Arm, Shoulder and Hand.
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scores was 1.29 (95% CI: 1.10 −1.51, p=0.001) in the multi
ple logistic regression (adjusted for age, sex, and pain). The 
OR of having a psychiatric comorbidity in relation to 
INTERMED four subscale scores were also statistically sig
nificant in this subgroup (see Supplementary Table 2).

Discussion
Psychiatric comorbidities, mainly mood disorders (anxiety, 
depression), were found in 29% of CRPS patients, versus in 
21% of the non-CRPS patients, though this difference was not 
statistically significant. BPS complexity was associated with 
psychiatric comorbidity. The higher the complexity, the 
greater the risk: there was a 46% increase in the odds for 
psychiatric comorbidities in the CRPS group, and a 21% 
increase in the odds for psychiatric comorbidities in the non- 
CRPS group for each additional point of the INTERMED 

score (0–60 points), after adjusting for age, sex, and pain 
intensity. The differences in the OR of having psychiatric 
comorbidity in relation to INTERMED total and subscale 
scores were not statistically different between the two groups. 
Moreover, the scores of all INTERMED subscales were asso
ciated with psychiatric comorbidity. This result is consistent 
with complexity concepts related to the BPS model of disease, 
which assumes that there is an interrelationship between bio
logical, psychological, and social determinants of health.18–20 

Regarding the issue of psychiatric comorbidity in CRPS 
patients, it seems interesting to take into account not only the 
biological and psychological but also social and health care- 
related determinants, such as access to interdisciplinary care. 
In addition, the results suggest that psychiatric morbidity in 
itself is not necessarily a problem for medical care, but biop
sychosocial complexity does.29–32,41

Table 3 Psychiatric Comorbidity and BPS Profile Between CRPS and Non-CRPS Patients

CRPS 

N=103

Non-CRPS 

N=290

OR (95% CI) p-value

Psychiatric comorbidities Total 30 (29%) 61 (21%) 1.54 (0.93–2.57) 0.10

(n, %) Adjustment disorders with mixed depression and 

anxiety

17 (17%) 39 (13%)

Depressive disorders 7 (7%) 11 (4%)

Post-trauma stress disorders 3 (3%) 4 (1%)

Personality disorders 3 (3%) 4 (1%)

Mental disorders (related to alcohol) 0 3 (1%)

BPS complexity INTERMED total scores (median, interquartile) 23 (18–27) 23 (20–27) 0.99 (0.96–1.03) 0.81

INTERMED ≥ 21 points (n, %) 69 (67%) 206 (71%) 0.83 (0.51–1.34) 0.61

INTERMED subscales 

(median, interquartile)

Biological 9 (8–10) 9 (8–10) 0.98 (0.83–1.15) 0.77

Psychological 4 (2–7) 4 (2–7) 1.03 (0.95–1.12) 0.41

Social 5 (3–6) 5 (4–7) 0.93 (0.83–1.04) 0.20

Health care 4 (3–5) 4 (3–5) 0.92 (0.82–1.07) 0.33

Abbreviations: CRPS, complex regional pain syndrome; OR (95% CI), odds ratio and 95% confidence intervals.

Table 4 Results of the Multiple Logistic Regression Analyses (Adjusted for Age, Gender and Pain) Between BPS Complexity Assessed 
by Means of the INTERMED and Presence of Psychiatric Comorbidity in the Two Groups

CRPS (N=103) Non-CRPS (N=290) OR Between-Group 

Comparisons

OR 95% CI p-value OR 95% CI p-value p-value

INTERMED Continuous scores

Total 1.46 1.23–1.73 <0.001 1.21 1.13–1.30 <0.001 0.24

Biological 2.10 1.30–3.39 0.002 1.36 1.05–1.75 0.017 0.25

Psychological 2.37 1.62–3.48 <0.001 1.65 1.39–1.97 <0.001 0.32

Social 2.11 1.48–3.02 <0.001 1.43 1.19–1.71 <0.001 0.10

Health care 1.56 1.15–2.11 0.002 1.34 1.10–1.63 0.001 0.46

Note: Significant p-values (<0.05) are in bold. 
Abbreviations: CRPS, complex regional pain syndrome; OR (95% CI), odds ratio and 95% confidence intervals.
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The BPS profile, level of complexity, and severity of 
pain were comparable between the CRPS and non-CRPS 
patients. The main difference between the two groups was 
limited to severity of disability; with the DASH scores 
having a significant average difference of 10.2 points.42 

These results suggest that patients with CRPS are not 
fundamentally different from non-CRPS patients in terms 
of psychiatric comorbidity. This finding is in line with 
a study conducted by Park et al, who found that patients 
with chronic CRPS were not more psychologically dis
turbed than other chronic pain patients.43 Our study con
firms the utility of the INTERMED to identify complex 
patients, including those in this population, and to direct 
interdisciplinary care.

A non-negligible proportion of CRPS patients suffered 
from mental disorders, which deserve identification and 
adequate treatment. Considering psychiatric comorbidity 
from the perspective of the BPS model of disease, our 
results could also contribute to pacify the never-ending 
debate – which also surrounds other chronic conditions – 
between those who perceive the CRPS as a somatic con
dition and those who view it as psychogenic or functional 
disorder.4,44,45 The particularly high level of disability in 
the CRPS population underlines the importance of appro
priate interdisciplinary care.46

Our results confirm those of a previous study which 
assessed patients with CRPS confined to the knee,10 which 
found a comparable prevalence of psychiatric comorbidity 
between the cases and controls and that BPS complexity 
was also correlated with psychiatric comorbidity. The rela
tionship between BPS complexity assessed by the 
INTERMED and psychiatric comorbidity has been 
observed in various populations, such as in patients with 
somatic symptom disorders,25 advanced cancer,26 in need 
of organ transplantation,27 or suffering from orthopedic 
trauma41 or multiple sclerosis.28 Although a comparative 
study could not prove a causal link, these previous studies 
speak in favor of a probable association. The hypothesis that 
BPS complexity is a risk factor for psychiatric comorbidity 
is also strengthened by the results concerning the correla
tion between INTERMED subscales and psychiatric 
comorbidity, which indicates that the psychological dimen
sion of the INTERMED is not the only dimension asso
ciated with psychiatric comorbidity. This hypothesis is also 
in line with observations that mental crises are determined 
by multiple factors47 and that allostatic overload may per
sistently activate not just different neuroendocrine and car
diovascular responses, but also emotional responses.48 

Identifying BPS complexity by means of the INTERMED 
also provides the opportunity for providing early interven
tion, which decrease the allostatic load, as demonstrated in 
a previous study which used the INTERMED to conceive 
and implement early interventions. In the mentioned study, 
depressive symptoms and major depressive disorders were 
decreased in the INTERMED-based intervention group 
(compared to care as usual).49

Indeed, mood disorders are the most prevalent psychia
tric comorbidity in CRPS populations,9,10,12 a finding 
which was confirmed by our study. Our results with regard 
to the prevalence of mood disorders are situated between 
the prevalence of 15.6% in Brinkers’ study9 and of 65% in 
Rommel’s study,12 in which psychiatric disorders were 
diagnosed by psychiatrists. The disparity in the prevalence 
of psychiatric disorders was presumably explained by the 
differences in the characteristics of the studied population 
(for example: age, and time of follow-up), as well as the 
different settings in which these studies were conducted 
(in or outpatients). The overall prevalence of psychiatric 
comorbidity of CRPS patients in our study was slightly 
higher than the prevalence in the previous study, which 
included patients with CRPS of the knee (29% versus 
20%); the mean INTERMED total score was also higher 
(23 versus 19 points). This difference is most likely due to 
the higher level of BPS complexity in our study (addi
tional risk for each additional point on the INTERMED 
scale), rather than by a difference related to the location of 
the syndrome. This hypothesis is strengthened by the fact 
that the two samples have similar social conditions (with 
a majority being men from the secondary sector, with 
long-term work incapacity due to the CRPS). The BPS 
complexity as measured by the INTERMED is therefore 
not only useful in detecting psychiatric comorbidity in 
clinics but also in identifying confounding BPS variables 
patients with chronic pain in research and in comparing 
different populations from a more comprehensive 
perspective.23

The prevalence of other psychiatric disorders was low, 
with personality disorders diagnosed in three patients (3%) 
and PTSD in three patients (3%). Other authors have 
found different prevalence rates for these disorders in 
patients with CRPS. For personality disorders (a diagnosis 
which by definition has to precede the occurrence of the 
CRPS), Brinkers et al9 reported a 11% prevalence, while 
Monti et al11 reported a particularly high prevalence of 
60% in a sample of only 25 patients, based on a structured 
clinical interview. The latter result11 should be considered 
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with caution, since only 16% of the patients did not 
qualify for a psychiatric diagnosis. For PTSD, the preva
lence in patients with CRPS also seems variable. It ranges 
from none at all9 to a prevalence of 38% of patients who 
meet the criteria for PTSD.14 Interestingly, in the last 
study,14 maladaptive coping (also one of the items of the 
INTERMED) was related to the presence of PTSD, which 
was, however, not based on a clinical diagnosis by 
a psychiatrist. As mentioned, selection bias or differences 
in the referral patterns related to medical settings could 
explain these large differences in PTSD prevalence. In 
addition, CRPS is a rare condition for which it may be 
difficult to assemble representative samples. In many stu
dies, the duration of symptoms extends over several years, 
which may lead, for example, to the exclusion of CRPS 
with more favorable outcomes.

Two other psychiatric diagnoses were associated with 
CRPS in the literature, but not found in our sample: 
somatoform pain disorder and dissociative or conversion 
disorder, also called functional neurological disorder 
(FND). Brinkers et al9 found these two diagnoses, respec
tively, in 3% of patients who consulted in an 
Anesthesiology Department,9 whereas Bass50 found 84% 
of patients meeting the criteria for somatoform disorder 
and 42% for functional neurological symptoms compatible 
with conversion disorder in a medico-legal context (litiga
tion). The prevalence of these disorders is thus highly 
variable and seems to depend on the clinical setting. 
Diagnosing a conversion disorder or FND in the context 
of a CRPS is very specific, since conversion disorder often 
manifests itself with neurological signs (dystonia, claw- 
hand, etc.), which are also part of the Budapest CRPS 
criteria.37 Some authors will thus consider that the pre
sence of one condition excludes the presence of the other 
entity, while other authors propose to conceive CRPS and 
FND as disorders, which share common features and can 
co-exist.44 These reasons explain why the prevalence of 
FND can change from one study to another.

The investigation of psychiatric comorbidity in patients 
who have developed CRPS is still in its infancy. Most 
studies are based on questionnaires for the reason of con
venience, and few have applied the gold standard - the 
clinical evaluation by a psychiatrist. To date, only two 
factors have been found to be associated with the risk of 
developing a psychiatric disorder which reaching the diag
nostic threshold in CRPS patients: maladaptive coping 
strategies for PTSD,14 and BPS complexity in this study 
for all psychiatric disorders.

The use of the BPS complexity model of disease in CRPS 
patients could help bridge some gaps in the research about 
this syndrome, particularly regarding the controversial issue 
about the influence of various psychosocial factors.7,8,51 It 
may also be of interest to study whether an investigation 
based on this model provides a better understanding of the 
particularly high health care costs produced by CRPS,3 as the 
co-occurrence of somatic and psychiatric disorders is one of 
the drivers of increased resource consumption.15 The self- 
assessment version of the INTERMED (the IM-SA), a more 
time-efficient method than the semi-structured interview 
based INTERMED, may be an alternative in time- 
restrained settings, since it also guides multidisciplinary 
care.52 However, the INTERMED approach has been also 
demonstrated to have a therapeutic effect since it allows 
patients to express emotional distress in front of an empathic 
witness and caretakers to foster therapeutic alliance,53 effects 
which may not be achieved with the IM-SA.

Strengths and Limitations
The following strengths characterize this study: the rela
tively large sample, which is rare for chronic pain 
condition3 and the interval between the event precipitating 
the CRPS and the assessment by the psychiatrist was only 
a few months. In most studies,7 this interval was several 
years, which may induce selection bias due to the higher 
prevalence of CRPS patients with less favorable outcomes. 
The diagnosis by a psychiatrist allows the objectification 
of psychological disorders as most previous studies were 
limited to the use of questionnaires.7 Contrary to studies 
that have chosen chronic low back pain as a control,54 our 
comparative group is very similar, which allows a more 
judicious comparison between groups.

Our study has also several limitations. First, our sample 
is mainly composed of men, whereas women show 
a higher propensity to develop CRPS.3 The predominance 
of men is explained by our setting, which mainly admits 
workers from the secondary economic sector. This may 
limit the generalizability of our findings. However, it is 
especially relevant to investigate this population, since 
these patients are at risk of suffering from hand trauma 
with consequences that can be particularly severe. Second, 
our study used different sets of CRPS criteria,35–37 as 
others have done before.33 We hope that this limitation is 
at least partially offset by the fact that all diagnoses were 
confirmed by the same physician, who has many years of 
clinical experience and expertise in the field of CRPS 
(MK). Moreover, analyses conducted in the subgroup of 
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CRPS patients using the Budapest Criteria (N=57) showed 
a comparable relationship between BPS complexity and 
psychiatric comorbidity compared to the whole cohort of 
CRPS patients in the multiple logistic regression (adjusted 
for age, sex, and pain) (See Supplementary Table 2). 
Third, the data were derived from patients with a CRPS 
sufficiently resistant to treatment to justify sustained inter
disciplinary inpatient care, which represents only a portion 
of patients with CRPS.

Conclusion
Psychiatric comorbidities were diagnosed in 29% of 
patients suffering from CRPS of the hand, with mood 
disorders accounting for the majority of diagnoses. We 
found no statistical differences between the CRPS and 
non-CRPS groups in terms of psychiatric comorbidity 
and BPS complexity, except for the higher disability in 
CRPS patients. The INTERMED total score, as well as the 
scores of its four dimensions were associated with the 
presence of psychiatric comorbidity. The OR of having 
psychiatric comorbidity in relation to the INTERMED 
total as well as all four subscales were comparable 
between the two groups. The use of INTERMED to assess 
BPS complexity seems to be promising in screening the 
two groups and identifying those with psychosocial vul
nerabilities and in orienting interdisciplinary care.
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