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Objective: This study investigated psychological characteristics of patients with chronic

complex regional pain syndrome (CRPS) and examined relationships between psychosocial

factors and pain severity.

Methods: In total, 76 patients with CRPS, 95 patients with other types of chronic pain, 171

healthy controls, and 66 patients with major depressive disorder (MDD) were included.

Minnesota Multiphasic Personality Inventory (MMPI-2) profiles and scores on the Beck

Depression Inventory and State–Trait Anxiety Inventory were calculated. Pain intensity was

measured using a visual analog scale (VAS).

Results: Patients with CRPS scored higher on the Hypochondriasis (Hs), Depression (D),

Hysteria (Hy), Paranoia (Pa), and Psychasthenia (Pt) scales of the MMPI-2 compared to

healthy controls. The CRPS group scored lower on the D, Psychopathic deviate (Pd), Pa, Pt,

Schizophrenia (Sc), and Social introversion (Si) scales compared to the MDD group.

Although CRPS patients reported higher levels of pain than patients with other types of

pain, the MMPI profiles of the two pain groups did not differ significantly. Linear regression

analyses revealed that pain severity was significantly associated with depression and scores

on the Masculinity–Femininity (Mf) scale.

Conclusion: This is the first comparative study of the psychological characteristics of

chronic CRPS patients, healthy controls, and patients with MDD. The neurotic profiles of

CRPS patients were more psychologically adaptable than were those of patients with MDD;

however, this profile was shared by both pain groups. The present findings further showed

that, although pain severity was not a major contributor to depression, patients with CRPS

should be evaluated for depressive symptoms.

Keywords: pain, anxiety, depression, complex regional pain syndrome, major depressive

disorder, Minnesota Multiphasic Personality Inventory-2

Introduction
Chronic pain has been defined as prolonged pain that lasts beyond tissue recovery or

persistent pain that is not responsive to treatment.1 Multiple factors contribute to the

pathophysiologicalmechanisms of chronic pain, including tissue response to acute injury,

psychological characteristics, and social variables.2,3 Previous studies have reported the

psychopathological characteristics of patients with chronic pain, including alexithymia,

catastrophizing, anxiety, and depression, anddata support the association of psychological
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factors with pain thresholds.3,4 Depression is one of the most

common psychiatric diagnoses among patients with chronic

pain,5 depression and pain frequently co-occur and influence

each other in a bidirectional manner, and each is a predictor of

the symptoms associatedwith the other.6 Comorbid depression

has several adverse effects, including pain severity and dis-

abilities in patients with chronic pain,7 whereas treatment for

depression improves pain severity as well as disabilities.8

However, the association between pain and depression is com-

plex, and the causal relationships remain unclear and vary

among pain patient subgroups.

Complex regional pain syndrome (CRPS) is among the

sequelae of actual or potential tissue injury after surgery or

trauma; symptoms include severe pain, hyperalgesia, allody-

nia, changes in skin color/temperature, and abnormal motor or

trophic symptoms.9 There are two subtypes of CRPS; type 1

develops in the absence of definable nerve injury, and type 2 is

accompanied by a nerve lesion. The etio–pathological pro-

cesses of CRPS are also poorly understood, and there have

been contrasting results regarding the role of psychological

factors. Previous studies have suggested that there is no asso-

ciation between psychological factors and CRPS.10 However,

other recent research has suggested that central mechanisms

are also involved in the pathophysiology of CRPS and have

demonstrated associations between psychological factors and

pain outcomes in patients with CRPS.11,12 Regardless, these

results are not conclusive and few studies have specifically

investigated this topic.13–15 Several studies that have examined

psychological traits in patients with chronic pain using the

Minnesota Multiphasic Personality Inventory (MMPI-2)16,17

and reported that psychological factors modulate pain sensiti-

zation by mediating physiological responses to psychological

stressors.18 The MMPI-2 assesses personality traits and psy-

chopathologies from various perspectives19 and previous

research has demonstrated that the validity indicators of this

tool are capable of detecting intentional exaggeration.20

However, a recent review noted the dearth of research on

CRPS, despite accumulating evidence of the usefulness of

the MMPI for patients with other types of pain in relation to

the different aspects of personality traits, patterns of

psychopathology for differential diagnostic groupings, and

malingering.21 Indeed, patients with painmay exhibit exagger-

ated or feigned pain behaviors when they are involved in

medico-legal situations.22

Thus, the present study compared the psychological char-

acteristics of CRPS patients, including personality traits and

exaggerating tendencies, with those of patients experiencing

other types of chronic pain, patients with major depressive

disorder (MDD), and normal controls to investigate the spe-

cific psychological traits associated with CRPS. Additionally,

this study evaluated the usefulness of the MMPI-2 for eluci-

dating the relationship between personality traits and chronic

CRPS and for differentiating chronic CRPS from other types

of chronic pain. The present study also examined associations

between psychosocial factors and subjective experiences of

pain in patients with chronic pain.

Materials and Methods
Subjects
This was a retrospective study of the medical records of

a sample of 324 consecutive patients with chronic back/low

back or pelvis/hip or extremity pain persisting over 6 months

who visited the interdisciplinary pain clinic at Seoul National

University Bundang Hospital (SNUBH), Korea, between Jan.

2013 and Dec. 2018. The flow chart for the study process is

presented in Figure 1 and the inclusion criteria were as fol-

lows: 1) completion of the MMPI-2 at an initial assessment at

the pain clinic and 2) aged between 18 and 64 years. The

exclusion criteria were as follows: 1) serious psychiatric dis-

orders, such as bipolar disorder, psychosis, and cognitive dis-

order; 2) neurological disorders, such as cerebrovascular

disorder, Parkinson’s disease, and epilepsy; and/or 3) systemic

medical illnesses that could be responsible for the chronic pain,

including malignancy and inflammatory rheumatic diseases

such as Sjögren’s syndrome, systemic lupus erythematosus,

rheumatoid arthritis and polymyalgia rheumatica. After the

exclusion process, the final sample included 171 patients (76

CRPS patients and 95 patients with other types of chronic

pain). The diagnosis of CRPS was confirmed according to

the Budapest research criteria issued by International

Association for the Study of Pain (IASP).23 The Structured

Clinical Interview for DSM-IV axis I disorders (SCID-I) was

used to identifymajor psychiatric disorders.24As a comparison

group for the patients with clinically significant psychopathol-

ogies, 189 patients with MDD who visited the SNUBH out-

patient psychiatry clinic and completed theMMPI-2 during the

same period were screened. The data of 66 patients who

satisfied the inclusion and exclusion criteria were included in

the comparative analysis. The inclusion criteria were the same

as those for patientswith chronic pain and the exclusion criteria

were as follows: patients with 1) chronic pain; 2) other serious

psychiatric comorbidities; 2) neurological disorders; and/or 3)

systemic medical illnesses or physical symptoms that could be

responsible for depression (ie, amood disorder due to a general

medical condition).
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We also obtained a normative data set from a study of the

Korean version of MMPI-225 (permission for the use of this

data set was granted by the Maumsarang Institute, Seoul,

Korea) to serve as a healthy Korean control group. First, the

participants were divided into age-stratified subgroups that

consisted of controls that corresponded to each patient with

chronic pain. Then, matched control subjects from each stra-

tified subgroup were randomly selected for the 171 patients

with chronic pain; ultimately, 171 age- and sex-matched con-

trols from 1352 healthy participants were included in the

analyses. A total of 408 subjects (76 patients with CRPS, 95

patients with other types of chronic pain, 66 patients with

MDD, and 171 healthy controls) were included in the com-

parative analyses of the MMPI-2.

This study was conducted following the ethical standards

by Helsinki Declaration (World Medical Association, 2013)

and the Institutional Review Board of SNUBH approved this

study protocol and waived informed consent owing to the

nature of this study using a retrospective chart review (IRB

No. B1907550106).

Assessments
We collected data on demographic characteristics, including

age, sex, educational level, and marital status, and on clinical

variables, including location and mean duration of pain, and

diagnosis. A visual analog scale (VAS) was used to assess the

intensity of pain (0 = “no pain” to 10 = “the worst possible

pain”). Patients completed the MMPI-2, the Beck Depression

Inventory-II (BDI-II),26 the State–Trait Anxiety Inventory

(STAI),27 and clinical assessments during their routine diag-

nostic and treatment planning assessments. The BDI-II con-

sists of 21 items assessing depressive symptoms, with higher

scores indicating more severe depression. The STAI includes

two 20-item scales: The State scale measures current anxiety

symptoms, and the Trait scale assesses general anxiety levels.

Psychological characteristics were assessed using the

MMPI-2, a 567-item self-report yes/no questionnaire, and we

used three validity scales (the Lie (L), Infrequency (F),

and Correction (K) scales) and 10 clinical scales: 1

(Hypochondriasis, Hs), 2 (Depression, D), 3 (Hysteria, Hy),

4 (Psychopathic deviate, Pd), 5 (Masculinity-Femininity, Mf),

6 (Paranoia, Pa), 7 (Psychasthenia, Pt), 8 (Schizophrenia, Sc), 9

(Hypomania, Ma), and 10 (Social introversion, Si). Raw scale

scores were converted to T scores with a mean of 50 and

a standard deviation of 10. Scores over 65T imply the possibi-

lity of psychopathology.

Statistical Analysis
Pearson’s χ2 test was used to analyze categorical clinical and

demographic variables, and t-tests were used to compare the

two chronic pain groups with regard to continuous variables.

We performed analysis of variance (ANOVA) treating

324 eligible patients were 
screened by searching on 
electric medical records

195 patients were identified

76 patients with CRPS were 
included 

in analysis

95 patients with other chronic 
pain were included 

in analysis

Excluded due to 
incomplete data of 
MMPI-2 (n = 11)

Excluded due to criteria (n = 129)
-Refusal of initial psychological 
assessment (n = 82)
-Psychiatric disorders (n = 16)
-Neurological disorders (n = 8)
-Systemic/Immunological  disorders 
(n = 20)
-Malignancy (n = 3)

189 eligible patients were 
screened by searching on 
electric medical records

75 patients were identified

66 patients with MDD were 
included 

in analysis

1352 healthy controls of a 
normative data set of MMPI-2

621 age-, sex-matched to 
patients with chronic pain were 

identified

171 randomly extracted normal 
controls were included 

in analysis

Excluded due to 
incomplete data of 
MMPI-2 (n = 13)

Excluded due to 
incomplete data of 
MMPI-2 (n = 9)

Excluded due to criteria (n = 114)
-Chronic pain (n = 11)
-Psychiatric comorbidities (n = 26)
-Neurological disorders (n = 15)
-Systemic medical illness (n = 54)
-Malignancy (n = 8)

Figure 1 Flow chart of the study process.

Abbreviations: CRPS, chronic regional pain syndrome; MDD, major depressive disorder; MMPI-2, Minnesota Multiphasic Personality Inventory-2.
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MMPI-2 scores as dependent variables to compare scale

scores among the four groups. We also used linear regression

to analyze related psychosocial factors to the pain severity

(VAS) scores of patients with chronic pain. All tests were

two-tailed, and, with the exception of the comparisons invol-

ving the MMPI-2 that used an adjusted alpha level <0.0038

(0.05/13 criterion variables for each scale), p-values <0.05

were considered significant. To compare the MMPI-2 scores

among the four groups, p-values adjusted for multiple correc-

tions using an adjusted alpha and Scheffe’s post hoc tests

were considered to indicate statistical significance. All ana-

lyses were performed using SPSS for Windows software

(ver. 20.0; SPSS, Inc., Chicago, IL, USA).

Results
Demographic and Clinical Characteristics
Of the 171 patients with chronic pain included in the analysis,

76 (44.4%) were diagnosed with CRPS. Of the 76 patients

with CRPS, 57 (75.0%) were diagnosed with CRPS type 1,

and 19 were diagnosed with CRPS type 2. Patients with

CRPS were significantly younger and scored higher on the

VAS compared to the other chronic pain group (Table 1). The

CRPS group had a mean age of 36.05 ± 13.02 years; 41

patients were male, and the mean duration of pain was 2.65 ±

2.70 years. Patients with other chronic pain had a mean age

of 41.65 ± 14.43 years; 40 patients were male, and the mean

duration of pain was 3.12 ± 5.09 years.

Co-morbid psychiatric disorders (including patients with

more than one diagnosis) included depressive disorder (n = 25)

and panic disorder (n = 2) in the CRPS group and depressive

disorder (n = 30), somatoform disorder (n = 5), posttraumatic

stress disorder (n = 2), generalized anxiety disorder (n = 1),

and cyclothymic disorder (n = 1) in the other pain group.

The MDD group included 66 patients with a mean age

of 36.45 ± 13.38 years; 32 patients were male. The mean

symptom duration was 2.50 ± 2.73 years, and the mean

Table 1 Demographic and Clinical Characteristics of Patients with Chronic Pain

Variables CRPS (n = 76) Other Chronic Pain (n = 95) χ2/t p

Age (years)a 36.05 ± 13.02 41.65 ± 14.43 −2.63 0.009

Sex (Male/Female) 41/35 40/55 2.37 0.123

Educational levelb 2.59 0.629

Primary 3 (3.9%) 3 (3.2%) 1.36 0.713

Secondary 5 (6.6%) 10 (10.5%)

High level 42 (55.3%) 46 (48.4%)

Degree 26 (34.2%) 36 (37.9%)

Marital status, marriedb 37 (48.6%) 50 (52.3%) 1.15 0.561

Pain location

Lower Extremity 48 23

Upper Extremity 44 25

Hip and Pelvis 3 8

Low back 0 28

Back 2 15

Whole body 4 11

Pain Severity (Visual Analogue Scale)a 7.01 ± 1.76 5.43 ± 2.48 4.68 <0.001

Duration of pain symptom (years)a 2.65 ± 2.70 3.12 ± 5.09 −0.72 0.468

Co-morbid psychiatric diagnosisb 25 (32.9%) 37 (38.9%) 0.66 0.413

Beck Depression Inventory-IIa 24.73 ± 14.70 26.74 ± 13.40 −0.89 0.374

State-Trait Anxiety Inventory-Statea 59.87 ± 14.31 59.62 ± 14.42 0.11 0.911

State-Trait Anxiety Inventory-Traita 57.36 ± 15.32 57.64 ± 13.27 –0.12 0.903

Notes: aData given as mean ± standard deviation. bData given as number (%). The Student’s t-tests were applied for the comparison of means and Pearson’s χ2 tests were
applied for the comparison of proportions.

Abbreviation: CRPS, chronic regional pain syndrome.
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BDI-II, STAI-State, and STAI-Trait scores were 36.03 ±

9.55, 71.95 ± 10.32, and 69.71 ± 10.21, respectively. The

normal control (age- and sex-matched to patient groups)

group included 171 subjects with a mean age of 39.27 ±

13.73; 81 subjects were male. There were no statistically

significant differences in terms of the mean age or sex

ratio among the four groups (408 participants).

Psychological Characteristics
The mean MMPI-2 scale scores of the four groups (408

participants; CRPS, other chronic pain, MDD, and normal

control groups) are presented in Table 2. As shown in

Figure 2, mean scores >65T, which implies the possibility

of clinically significant symptoms, were found in those with

non-CRPS pain for Depression and those with MDD for

Depression, Psychasthenia, and Social introversion. The

results reflect significant differences among groups in psy-

chological and psychopathological characteristics. Post hoc

analyses revealed that the CRPS group scored significantly

higher on the Lie (p = 0.004) and Correction (p = 0.003)

scales than the MDD group and scored significantly higher

on the Hypochondriasis (p < 0.001), Depression (p < 0.001),

Hysteria (p < 0.001), Paranoia (p = 0.017), and Psychasthenia

(p = 0.005) scales than the normal control group. In

contrast, the CRPS group scored significantly lower on

the Infrequency (p < 0.001), Depression (p < 0.001),

Psychopathic deviate (p = 0.007), Paranoia (p = 0.021),

Psychasthenia (p < 0.001), Schizophrenia (p < 0.001), and

Social introversion (p < 0.001) scales than the MDD group.

However, there were no significant differences between the

two pain groups. These data suggest that the CRPS group

experienced more psychosocial distress, depression, emo-

tional sensitivity, and somatic sensitivity compared to the

normal control group, but that they also experienced less

anxiety, distress, and social withdrawal than the MDD

group. However, the scores of the CRPS group were compar-

able to those of the other chronic pain group.

Factors Associated with Pain Severity
We performed multivariate linear regression analyses treat-

ing diagnosis, age, sex, educational level, marriage, symp-

tom duration, the 13 MMPI-2 scales, the BDI-II, and the

STAI as independent variables to identify variables affect-

ing subjective pain levels. A diagnosis of CRPS was related

to the level of pain and psychosocial variables were also

significantly associated with pain severity (Table 3).

Patients with higher levels of depression (BDI-II) and

a more stereotypical gender identity (MMPI-2, Masculinity-

Femininity scale), tended to report more severe pain.

Discussion
To our knowledge, this is the first study to investigate the

MMPI-2 profiles of patients with chronic CRPS and to com-

pare them with those of patients with MDD as well as normal

controls. In the CRPS group, no MMPI-2 scale scores

exceeded the 65T threshold for clinically significant

Table 2 Scores on the Minnesota Multiphasic Personality Inventory-2 Scales of the Three Patient Groups and Normal Control Group

Scale A. CRPS (n = 76) B. Other

Chronic Pain

(n = 95)

C. MDD (n = 66) D. Normal

Control (n = 171)

F (df) p Post hoc

L 51.77 ± 11.72 49.66 ± 9.34 45.78 ± 8.86 51.55 ± 10.02 6.00 (3, 404) 0.001 C < A = D

F 49.82 ± 9.55 51.28 ± 11.62 58.12 ± 12.08 50.01 ± 9.38 10.66 (3, 404) <0.001 A = B = D < C

K 51.00 ± 11.52 50.47 ± 10.35 45.12 ± 7.99 50.53 ± 10.05 5.49 (3, 404) 0.001 C < A = B = D

Hs 62.96 ± 11.85 64.01 ± 10.73 61.00 ± 10.48 50.00 ± 9.85 49.97 (3, 404) <0.001 D < A = B = C

D 63.73 ± 13.60 66.41 ± 13.79 75.54 ± 10.91 49.71 ± 9.48 95.66 (3, 404) <0.001 D < A = B < C

Hy 62.30 ± 11.50 63.72 ± 10.55 61.75 ± 9.57 50.32 ± 10.79 45.01 (3, 404) <0.001 D < A = B = C

Pd 53.69 ± 11.15 56.33 ± 12.15 59.63 ± 10.05 51.07 ± 11.06 10.85 (3, 404) <0.001 A < C, D < B = C

Mf 47.40 ± 9.48 47.98 ± 10.11 49.04 ± 11.23 50.33 ± 9.45 2.01 (3, 404) 0.112

Pa 55.02 ± 13.98 56.25 ± 12.99 62.10 ± 14.37 49.63 ± 9.75 18.20 (3, 404) <0.001 D < A < C, D < B

Pt 55.71 ± 13.03 60.48 ± 12.91 71.36 ± 11.61 49.87 ± 10.37 57.23 (3, 404) <0.001 D < A = B < C

Sc 54.51 ± 13.70 57.51 ± 13.19 62.80 ± 11.73 50.34 ± 10.40 19.40 (3, 404) <0.001 A = B < C, D < B

Ma 50.94 ± 10.95 49.07 ± 9.70 46.25 ± 9.73 49.90 ± 10.02 2.89 (3, 404) 0.035

Si 50.47 ± 13.41 55.53 ± 13.41 68.48 ± 11.22 49.66 ± 9.45 44.90 (3, 404) <0.001 A < C, D < B < C

Note: Data given as mean ± standard deviation. ANOVA test was applied for the comparison of means and followed by the Scheffe’s post hoc test for multiple comparisons.

Abbreviations: CRPS, chronic regional pain syndrome; MDD, major depressive disorder; L, Lie; F, Infrequency; K, Correction; Hs, Hypochondriasis; D, Depression; Hy,

Hysteria; Pd, Psychopathic deviate; Mf, Masculinity–Femininity; Pa, Paranoia; Pt, Psychasthenia; Sc, Schizophrenia; Ma, Hypomania; Si, Social introversion.
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psychopathology. Moreover, the CRPS groups’ Depression,

Psychopathic deviate, Paranoia, Psychasthenia, Schizophrenia,

and Social introversion scale scores, which are generally con-

sidered to reflect depression, social disinhibition, interpersonal

sensitivity, anxiety, apathy, cognitive disturbance, and social

withdrawal, respectively, were lower than those of patients

with MDD. Otherwise, the scores of patients with chronic

CRPS were intermediate between those of the control and

MDD groups with regard to levels of depression, anxiety,

and interpersonal sensitivity.28 It has been suggested that the

use of theMMPI-2may be limited in studies investigating pain

because, as a state factor, chronic pain may influence trait

measurements even though the MMPI-2 is a standardized

test of personality traits.29 Thus, the present study included

the BDI-II and STAI in addition to the MMPI-2 to investigate,

independently, the state and trait factors of depression and

anxiety, respectively. The differences between groups

remained after adjusting for the severities of state depression

(ie, BDI-II score) and state anxiety. In fact, the MMPI-2

Depression scale has been criticized for “underreporting”

underlying psychological problems because of its inclusion

of items that relate to both somatic symptoms and neurotic

traits; thus, patients with chronic pain may be especially sensi-

tive to physical items.30 However, the depression scores of the

CRPS group were also at an intermediate level and fell

between those of the normal and MDD groups on the BDI-II.

In other words, these differences in psychological traits did not

simply reflect the severities of depressive and anxiety symp-

toms but, rather, reflected, at least in part, the differences in the

personality traits of the two disease groups. The present study

also observed relatively higher Lie, Correction scores and

lower Infrequency scores in patients with chronic CRPS com-

pared to patients with MDD, which implies that the CRPS

patients were less likely to complain about their psychological

problems than to over-report or exaggerate their symptoms.

Furthermore, the scores of the CRPS patients on the validity

scales did not differ from those of normal controls, which

suggests that the patients with chronic CRPS did not necessa-

rily feign their problems, as reported previously.22

These results suggest that patients with chronic CRPS

experience depression, anxiety, and somatic symptoms,

but these symptoms and their underlying mechanisms

L F K Hs D Hy Pd Mf Pa Pt Sc Ma Si
20

30

40

50

60

70

80

Validity scales and clinical scales of the Minnesota Multiphasic Personality Inventory-2
(MMPI-2)

T
 s

co
re

Major depressive
disorder

CRPS

Other
chronic pain

Normal
control

Figure 2 Mean T scores on the Minnesota Multiphasic Personality Inventory-2 scales among 4 groups.

Abbreviations: CRPS, chronic regional pain syndrome; L, Lie; F, Infrequency; K, Correction; Hs, Hypochondriasis; D, Depression; Hy, Hysteria; Pd, Psychopathic deviate;

Mf, Masculinity–– emininity; Pa, Paranoia; Pt, Psychasthenia; Sc, Schizophrenia; Ma, Hypomania; Si, Social introversion.

Table 3 Stepwise Linear Regression Analysis of the Variables

Associated with the Pain Severity in Patients with Chronic Pain

(n = 171)

Variables VAS Score Corrected

R2

B (SE) p

CRPS versus other

chronic pain

2.82 (0.441) <0.001 0.143

BDI-II 0.038 (0.013) 0.005 0.181

MMPI-2, Mf score −0.054 (0.019) 0.017 0.211

Note: The model is adjusted for diagnosis, age, sex, educational level, marriage,

symptom duration, scores on the MMPI-2, BDI-II, and STAI.

Abbreviations: VAS, visual analog scale; CRPS, complex regional pain syndrome;

BDI-II, Beck Depression Inventory-II; MMPI-2, Minnesota Multiphasic Personality

Inventory-2; Mf, Masculinity–Femininity.
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differ from those associated with MDD, which involves

emotional dysregulation as a core mechanism. A large

cohort study reported that CRPS1 patients scored in the

average or below average range of psychopathology com-

pared to both the general population and psychiatric

patients.10 Recent studies have suggested that pain-

induced depression differs from depressive disorder as

a mental disorder in terms of symptomatology and patho-

physiology. For example, the extent and enrollment of

“top-down” and “bottom-up” regulations and related

brain circuits vary even though there are several shared

mechanisms.31–33 The present results demonstrating differ-

ent personality trait profiles between chronic CRPS and

MDD patients also support these previous suggestions.

However, the present results from the association ana-

lysis suggest that chronic pain and depression may have

shared mechanisms that exert bidirectional effects. In this

study, both pain groups reported moderate levels of

depressive symptoms on the BDI-II, and depression sever-

ity was associated with subjective pain severity, as mea-

sured by the VAS. These findings are consistent with

previous research on a sample of patients with chronic

pain, although the conclusion was not robust.7,8,17,32,34

Previous research also reported that pain severity was

associated with higher distress levels among patients

with CRPS.35 However, the causal relationship between

pain and depression is unclear; for example, higher levels

of distress may be associated with a lower pain threshold

in patients with CRPS, but it may also be caused by the

pain symptoms of CRPS.36 From a biological perspective,

it has been suggested that psychological factors may mod-

ulate and affect both the maintenance and the intensity of

pain by altering catecholamine activity and neural

circuits.37,38 Previous studies described that psychological

factors, including depression and anxiety, were associated

with more severe pain, more disability, and poorer long-

term recovery among patients with CRPS.7,8,11 The other

results of our regression analysis indicated that Mf scores

were negatively associated with pain severity, which indi-

cates that “more masculine” males and “more feminine”

females may experience more severe pain. Several studies

have reported that “less masculine” males and “more fem-

inine” females tended to report more pain.39 However,

these patterns are heterogenous among various societies

because of ethno-sociocultural factors. Moreover, previous

studies have demonstrated that both gender-associated

traits and sex differences may be involved in pain modula-

tion and subjective reports.40,41 Thus, our results suggest

that the intensity of pain may be related to gender and sex,

but further research is needed to clarify these relationships.

In the present study, the CRPS patients scored higher on

the Hs, D, Hy, Pa, and Pt MMPI-2 scales than the normal

controls while the results of patients with other types of

chronic pain were similar to those of the CRPS group.

A previous study reported that patients with fibromyalgia

scored higher on the MMPI-2 scales compared to normal

controls, but the majority of the mean scores did not exceed

the cutoff for psychopathology.34 It has been established

that patients with chronic pain are more likely to exhibit

particular MMPI-2 profiles, known as the “conversion V”

or “neurotic triad”.42 Our findings that the Hypochondriasis

and Hysteria scores were lower than the Depression scores

are consistent with the neurotic triad pattern previously

observed in patients with chronic pain.17,28 The neurotic

triad pattern is related to depressive tendencies, introver-

sion, hypochondriacal anxiety, and catastrophizing often

involved in pathological conditions associated with chronic

pain; it has also been associated with low tolerance for and

high sensitivity to pain.43 However, few studies have inves-

tigated the specific personality traits of CRPS patients.

A study of 17 patients with CRPS reported that their

MMPI-2 profiles were similar to those of patients with

conversion disorder.14 An earlier study noted that patients

with CRPS scored lower on the Hypochondriasis,

Depression, Hysteria, and Psychasthenia scales but higher

on the Hypomania scale compared to myofascial pain syn-

drome patients.15 Similarly, a previous study reported var-

ious types of MMPI profiles within a heterogenous sample

of patients with pain: disabilities, conversion V, neurotic

triad, and normal.44 Consistent with previous research,45

the results observed in the two pain groups in the present

study suggest that these psychological profiles may contri-

bute to the chronicity of pain or that they may be secondary

to the chronic pain itself rather than predisposing indivi-

duals to the development of CRPS. Furthermore, patients

with chronic CRPS showed comparable levels of psycho-

pathology despite significantly more intense pain. This may

be attributable to CRPS patients’ difficulty with recognizing

or describing emotions, a condition known as an

alexithymia.35 Taken together, our results suggest that

patients with chronic CRPS may have a pattern of person-

ality traits and this pattern differs from that of healthy

subjects. However, although patients with CRPS may have

common patterns of personality traits, such patterns are not

specific to chronic CRPS.
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Because this study was retrospective and employed

a case-control design, it was not possible to investigate

causal relationships between psychological factors and

pain/pain disorders. Additionally, this study included

a modest number of participants drawn from a single

pain center; thus, these results cannot be generalized.

Furthermore, as only those participants who completed

the MMPI-2 were included, there may have been

a selection bias in that patients with relatively less pain

or better functioning may have been more likely to com-

plete the entire questionnaire. The preset study included

patients with chronic pain as well as patients with chronic

CRPS and, thus, the results should be interpreted cau-

tiously as they may not be generalizable to patients in

the initial phases of pain disorders. Finally, subjects in

the non-CRPS pain group were heterogeneous and had

a variety of diagnoses, which may have attenuated the

significance of contrasts between the two pain groups.

Conclusions
The present study investigated the psychological charac-

teristics of patients with chronic CRPS using the MMPI-2

and compared these with those of three other groups:

normal controls, patients with other types of chronic

pain, and patients with MDD. Patients with chronic

CRPS were not more psychologically disturbed than

other patients with chronic pain or patients with MDD,

which may imply that patients with CRPS have relatively

intact emotional regulation or that depression in patients

with CRPS is different from depression in mental disorder.

Also, our results showed that patients with chronic CRPS

tend to deny and/or underreport psychological symptoms

rather than to exaggerated or feign. However, our observa-

tion of associations between depression and pain severity

suggests that CRPS patients should be evaluated and,

when necessary, treated for distress even when they report

relatively mild symptoms. Further studies including a large

enough sample to analyze according to CRPS subtype

would clarify the role of specific psychological factors in

chronic pain and in pain disorders such as CRPS.

Additionally, the profile of patients with chronic pain

differed from that of normal subjects and was consistent

with the so-called neurotic triad, suggesting the existence

of chronic pain-related personality traits. However, this

pattern was not specific to CRPS patients. Thus, future

prospective research studies using the MMPI will be

necessary to determine whether these factors predispose

individuals to chronic pain or arise during adaptation to

this type of pain.
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