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Abstract

Objectives. To analyze pain in systemic sclerosis
(SSc), especially its impact and coping strategies,
compared with the reference painful inflamma-
tory rheumatological condition, rheumatoid arthritis
(RA).

Methods. We carried out a cohort study of consecu-
tive inpatients with SSc and RA visiting three uni-
versity hospitals. We analyzed pain, pain-related
interference with daily life, pain catastrophizing, and
attitudes, together with quality of life (QoL).

Results. In total, 173 patients were included and
153 were analyzed: 82 SSc and 71 RA patients.
Pain frequency did not differ between the two

groups (60.8% and 73.1%, respectively), but pain
dimension scores in SSc patients were not corre-
lated with disease activity and were significantly
lower than those in RA patients. A neuropathic
component was associated with higher pain scores
in both conditions. Pain was more frequent and
more intense in patients with diffuse cutaneous
SSc than in patients with limited SSc, but its
impact was similar. Pain and its functional conse-
quences interfered less with daily life in SSc than
in RA, consistent with the lower expectations con-
cerning the benefits of drug treatment in SSc.
However, pain catastrophizing played an important
role in both groups.

Conclusion. Pain intensity and dimension scores
are lower in SSc patients, particularly those with
limited disease, than in RA patients and are not
correlated with disease activity. In both conditions, a
neuropathic component is associated with higher
pain scores and pain catastrophizing is frequent.

Key Words. Pain; Rheumatoid Arthritis; Systemic
Sclerosis; Coping Strategies; Catastrophizing

Systemic sclerosis (SSc) is a rare clinically heterogeneous
generalized disorder [1–3], where, by contrast to rheuma-
toid arthritis (RA), pain is not generally considered a major
symptom and not included in assessments of disease
severity. A few studies have considered pain in SSc mostly
on the basis of data from the Canadian SSc registry [4–9],
and little is known about the impact of pain on quality of
life (QoL) in SSc patients.

In RA, pain is clearly articular, whereas patients with SSc
may suffer pain of diverse origins, including arthralgia, skin
distension, myopathy, esophageal dismotility, and intesti-
nal pseudo-obstruction. The main objective of this study
was to investigate pain mechanisms (e.g., neuropathic),
and the impact of pain in inpatients with SSc, compared
with RA inpatients, the most frequent painful inflamma-
tory joint condition. We specifically analyzed pain
catastrophizing and attitudes in the two groups, and we
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also compared pain in two subsets of SSc patients:
limited and diffuse cutaneous SSc. This study should
improve the recognition and understanding of pain in SSc,
an essential step toward improving the management of
this debilitating disorder for which there is no known cura-
tive treatment.

Patients and Methods

Study Design and Inclusion Criteria

This study incorporated baseline data from a prospective
multicenter cohort study including consecutive inpatients
with SSc and RA. The study focused primarily on SSc; the
RA group was included for comparison, as a reference
painful rheumatological disorder.

Adult patients (over the age of 18 years) diagnosed with
SSc or RA were recruited from two rheumatology depart-
ments and one internal medicine department, all university
hospitals in Paris, France. Consecutive inpatients fulfilling
the criteria for SSc [3] or RA [10] were included between
October 2009 and February 2010. We excluded patients
with a history of psychiatric disorders, patients unable to
complete specific questionnaires, SSc patients with end-
stage organ involvement or recent severe complications
(Medsger’s severity class IV) [11], and patients with other
inflammatory rheumatic diseases (e.g., psoriatic arthritis
and ankylosing spondylitis). SSc was also classified,
according to the criteria of LeRoy et al. [3], into two sub-
types: limited and diffuse SSc.

In both groups, during the doctor’s visit to the ward,
eligible inpatients were provided with written and verbal
information. Demographic and clinical variables were
recorded at this time. The study protocol was approved by
the National Ethics Committee/CCTIRS and the Commis-
sion Informatique et Liberté.

Demographic, Clinical, and Biological Data

We collected detailed information, including age, sex,
disease duration (date of first non-Raynaud sym-
ptom), associated autoimmune disease, the presence
of digital ulceration, results of tests for antinucleolar,
anticentromere, and antitopoisomerase-I antibodies,
presence of pulmonary fibrosis on computed tomography
scans, measurements of forced vital capacity, and pulmo-
nary hypertension confirmed by right heart catheterization.
Drug treatment was recorded. The SSc patients were
classified as having limited SSc or diffuse SSc, and SSc
disease activity was assessed with the European Sclero-
derma Study Group (EScSG) preliminary activity indices
[12], giving scores of 0–10.

The RA patients were assessed by calculating the Disease
Activity Score for 28 joints (DAS28) [13] and by the
completion of the Health Assessment Questionnaire
(HAQ) [14]. RA patients were admitted to hospital for
treatment administration or adaptation.

Assessments of Pain, Interference with Daily Life, and
Pain-Coping Strategies

Pain was assessed with a visual analog scale (VAS;
0–100 mm), a body map of pain and the short form of
McGill Pain Questionnaire (MPQ), which differentiates
between sensory and affective components [15,16]. The
DN4 questionnaire was used to assess the neuropathic
pain component [17], with a score superior to 4 on 10.
Specific pain symptoms were investigated: joint pain, skin
pain, gastrointestinal pain, Raynaud’s phenomenon, mus-
cular pain, and diffuse pain. Interference with daily life
due to pain was analyzed with the Brief Pain Inventory
(BPI) [18].

QoL, Functional, and Psychological Assessment

We used the HAQ-DI to measure self-reported physical
disability in RA [14] and SSc patients.

The Hospital Anxiety and Depression Scale (HADS) ques-
tionnaire [19] was used to screen for psychiatric comorbid
conditions, with scores superior to 7 for both anxiety and
depression. Depression was also screened with the Beck
Depression Inventory.

Pain catastrophizing affects the perception of pain by
individuals, and we used the Pain Catastrophizing
Scale[20], with three subscales to assess rumination,
magnification, and helplessness. Pain control beliefs
were assessed with the French version [21] of the
30-item version of the Survey of Pain Attitude (SOPA)
[22], the SOPA-B, including seven subscores (solicitude,
emotion, medical cure, control, physical harm, disability,
and medication).

QoL was assessed with the SF-12 [23,24].

Assessment of Sleep Problems

We used a five-item scale to assess individual sleep prob-
lems over the last 4 weeks. The questions covered the
following components of sleep: onset, maintenance,
wakefulness, snoring, and nonrestorative sleep. A score of
0–5 was assigned to each response and then summed to
give a total sleep problem score up to 25.

Statistical Analysis

The data were analyzed with SPSS, version 17.0 (SPSS
Inc., Chicago, IL, USA). Descriptive statistics are pre-
sented as the mean ± standard deviation for continuous
data and as percentages or absolute frequencies for cat-
egorical data. For continuous data, the two groups of
patients studied were compared by one-way analysis of
variance (ANOVA). For categorical data, the proportions
for each group were compared in chi-squared tests.
Fisher’s exact test was performed in cases of group pro-
portions equal to 0. P values less than 0.05 were con-
sidered significant.
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Correlation between pain intensity (VAS) and several con-
tinuous variables, like disease activity scores (DAS28 for
RA and EScSG for SSc), anxiety and depression levels
(HADS continuous scores), and sleep interference (VAS)
were assessed by Pearson correlation coefficient.

Results

Demographic and Clinical Data: Table 1

In total, 173 patients were enrolled in the study, but only
153 were analyzed due to missing data: 82 SSc and 71
RA patients; 21 men and 131 women. The characteristics
of the study population are shown in Table 1.

The patients in the SSc group were classified as having
limited cutaneous SSc (55% of the cases) or diffuse SSc
(45% of the cases). A few (5.6%) had pulmonary hyper-
tension, but almost half had pulmonary fibrosis (46.8%)
and gastroesophageal involvement (44.4%). A minority
had active digital ulcers (17.5%) and active lower limb
ulcers (4.9%). Active joint involvement with synovitis was
observed in 18.8% of the patients, and subcutaneous
calcinosis was found in 22.8%. The mean EScSG prelimi-
nary activity index was 6.0 ± 3.9, demonstrating that our
patients generally had severe SSc.

The patients in the RA group had low levels of disease
activity (DAS28 2.6 ± 1.2) but displayed high levels of
physical disability (HAQ score 2.2 ± 0.7). All RA patients
were taking disease-modifying antirheumatic drugs, and
two thirds of the RA patients (65.2%) had been prescribed
antitumor necrosis factor (anti-TNF) agents.

Reported Pain Symptoms and Pain Analyses: Table 2

The pain symptoms reported by the patients are summa-
rized in Table 2.

Pain Frequency, Intensity, and Location: Figure 1

Pain frequency was very similar in the two groups of
patients: 73.1% of the RA and 60.8% of the SSc

patients reported pain. Unpaired t-test demonstrated
that pain intensity was significantly lower in SSc patients
than in RA patients: 4.1 ± 2.5 vs 5.4 ± 2.2 over the last
7 days and 2.9 ± 2.6 vs 4.6 ± 2.9 at the time of the visit
(P < 0.001). ANOVAs demonstrated that pain was signifi-
cantly more diffuse in SSc patients than in RA patients,
with pain felt in the skin and muscle. Joint pain was
reported as the most severe symptom by 77.6% of the
RA patients but by only 35.6% of SSc patients
(P < 0.05). Pearson correlation coefficient analyses dem-
onstrated that pain intensity was correlated with disease
activity (as assessed with the DAS28-C reactive protein)
in RA patients (r = 0.55, P = 0.002) but not in SSc
patients (r = 0.15, P = 0.07).

Neuropathic Component

We used the DN4 questionnaire to screen for a neuro-
pathic component in painful areas. Such a component
was detected in 35.7% of RA patients and 46.3% of SSc
patients, and this difference was not significant. Total DN4
score was not high.

Sensory and Affective MPQ Pain Scores

T-test demonstrated that MPQ sensory score was signifi-
cantly lower (P < 0.05) in SSc patients (6.8 ± 6.6) than in
RA patients (10.8 ± 6.9). MPQ affective score was also
significantly lower (P < 0.01) in SSc patients (2.7 ± 3.1)
than in RA patients (5.4 ± 4.3).

QoL and Interference with Life Activities

No difference was found for either of the SF-12 question-
naire subscores (patient’s physical and mental states) in
RA and SSc.

Both SSc and RA patients had similarly severely
impaired sleep. Pain intensity and depression (con-
tinuous HADS scores) were correlated with higher sleep
disruption (sleep interference): r = 0.6 P = 0.023, r = 0.67
P = 0.005, respectively.

Table 1 Demographic characteristics of the patients

SSc Group
(N = 82)

RA Group
(N = 71)

P
SSc vs RA

Age, mean ± SD years 59.2.1 ± 12.3 55.0 ± 14.1 NS
BMI mean ± SD 26.0 ± 11.4 27.2 ± 6.0 NS
Sex ratio (M/W) 17.1% men 10.0% men NS
Current smoker 11.0% 17.4% NS
Former smoker 21.7% 17.1% NS
On sick leave/disability allowance 29 (35.3) 17 (23.9) P < 0.05
RA activity: DAS28, mean ± SD NA 2.6 ± 1.17 NA
SSc disease activity (out of 10) mean ± SD 6.0 ± 3.9 NA NA
HAQ score mean ± SD 1.5 ± 1.0 1.9 ± 1.0 P < 0.05

BMI = body mass index; DAS28 = Disease Activity Score for 28 joints; HAQ = Health Assessment Questionnaire; NS = nonsignifi-
cant; NA = not appropriate; RA = rheumatoid arthritis; SD = standard deviation; SSc = systemic sclerosis.
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T-test analyses of interference with daily life due to pain
(Figure 2) demonstrated that pain had a significantly
greater impact in RA than in SSc patients (P = 0.009):
Significant differences were found between the
two groups of patients for general activity (P < 0.0001),
mood (P < 0.01), ability to walk (P < 0.001), current work
(P < 0.001), relationships with others (P < 0.001), and
enjoyment of life (P < 0.05), but not for sleep.

Functional impairment was severe in both groups of
patients, but was significantly greater (P < 0.05) in RA

patients (HAQ-DI = 1.9 ± 1.0) than in SSc patients (HAQ-
DI = 1.5 ± 1.0).

Psychological Impact and Comorbidities

The psychological variables in SSc and RA are summa-
rized in Table 3.

Anxiety and depression did not differ between SSc and
RA patients. Pain catastrophizing scores were similar in

Table 2 Pain symptoms in SSc and RA patients

Pain Symptoms
SSc
(N = 82)

RA Group
(N = 71)

P
SSc vs RA Effect Size

Presence of pain 60.8% 73.1% Chi2: 2.40
P = 0.1211 (NS)

Phi
−0.1305

Mean VAS score for pain over the last 7 days
mean ± SD

4.2 ± 2.5 5.4 ± 2.2 ANOVA: 9.96
P = 0.0020

Eta square
0.0633

Current VAS pain score mean ± SD 3.0 ± 2.6 4.6 ± 2.9 ANOVA: 12.70
P = 0.0005

Eta square
0.0811

Worst pain during the last 24 hours
(mean ± SD)

4.3 ± 2.7 5.7 ± 2.7 ANOVA: 9.08
P = 0.0030

Eta square
0.0511

Weakest pain during the last 24 hours
(mean ± SD)

2.0 ± 2.1 3.3 ± 2.5 ANOVA: 10.60
P = 0.0014

Eta square
0.0617

Diffuse pain 44.4% 28.6% Chi2: 2.56
P = 0.1096 (NS)

Phi
0.1650

Significant areas involved
Wrist (left) 15.6 35.3 Chi2: 7.51

P = 0.0061
Phi
−0.2277

Thigh (right) 12.8 2.9 Chi2: 4.70
P = 0.0302

Phi
0.1794

Knee 21.5 38.2 Chi2: 5.70
P = 0.0037

Phi
−0.1787

Ankle 13.8 29.4 Chi2: 6.17
P = 0.0071

Phi
−0.4771

Cutaneous pain 26.7% 2.0% Chi2: 11.96
P = 0.0006

Phi
0.3564

Muscle pain 17.8% 4.1% Chi2: 4.63
P = 0.0314

Phi
0.2219

Pain related to Raynaud’s phenomenon 33.3% 0% Chi2: 19.43
P < 0.0001

Phi
0.4547

Joint pain 35.6% 77.6% Chi2: 16.92
P < 0.0001

Phi
−0.4243

Abdominal pain 11.1% 4.1% Chi2: 1.68
P = 0.1947

Phi
0.1338

MPQ sensory component (mean ± SD) 7.0 ± 6.6 10.8 ± 6.9 ANOVA: 5.99
P = 0.0167

Eta square
0.0601

MPQ affective component (mean ± SD) 2.7 ± 3.1 5.4 ± 4.3 ANOVA: 10.42
P = 0.0018

Eta square
0.1206

DN4 score (mean ± SD) 3.3 ± 2.3 3.2 ± 1.9 ANOVA: 0.34
P = 0.5614

Eta square
0.0023

Neuropathic component (DN4+) 46.3% 35.7% Chi2: 1.71
P = 0.1911

Phi
0.1067

ANOVA = analysis of variance; MPQ = McGill Pain Questionnaire; RA = rheumatoid arthritis; SD = standard deviation; SSc =
systemic sclerosis; VAS = visual analog scale.
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RA and SSc patients globally and for any of the three
dimensions: rumination, magnification, and helplessness.

Pain Attitudes: SOPA

ANOVAs demonstrated that significant differences were
detected for only two of the seven dimensions of the
SOPA: emotion (P < 0.05) and medication (P < 0.0001).
The scores for all dimensions were very high in both
conditions, but the effects of emotion on pain and the
expectations of drug treatments were greater in RA
patients than in SSc patients. We also found no difference
in attitude to pain between patients with limited and
diffuse cutaneous SSc.

Differences in Pain Between Diffuse and Limited
Cutaneous SSc

In this last part of the study, we investigated differences in
pain and its consequences between patients with two
subtypes of SSc, limited and diffuse. The data are sum-
marized in Table 4.

Pain frequency and pain intensity were lower in patients
with limited than in those with diffuse SSc. A neuropathic
component was detected similarly in both groups. Joint,
visceral, and diffuse pain were more frequent in patients
with diffuse SSc. These differences had no impact on
psychological comorbid conditions, as levels of depres-
sion and anxiety and pain attitudes were similar in the
two groups. ANOVAs demonstrated that global pain
catastrophizing and two of the subscores (helplessness
and magnification) did not differ between the two sub-
groups of SSc patients, but there was a nonsignificant
trend (P = 0.051) toward lower pain catastrophizing
scores for patients with limited cutaneous SSc than for
those with diffuse cutaneous SSc. Skin calcinosis, which
was found in 22.8% of the SSc cases, showed a nonsig-
nificant tendency to be associated with slightly higher
pain intensity.

Discussion

Pain in SSc: Comparison with Previous Studies

SSc is a life-threatening disorder in which pain has been
much less studied [25,26] than in RA, in which pain is
considered to be the main symptom and is included as a
disease activity biomarker. Few studies have assessed the
prevalence of pain in SSc [4–7], with pain occurring
in 60–83% of patients, confirmed by our findings, as
60.8% of our SSc patients were affected. Our results
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*P < 0.05, **P < 0.01, ***P < 0.001
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MPQ affective
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DN4 score
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Figure 1 Comparison of pain intensity, pain dimen-
sion scores (McGill Pain Questionnaire [MPQ] ques-
tionnaire), and the presence of a neuropathic
component between systemic sclerosis (SSc) and
rheumatoid arthritis (RA) patients.

Figure 2 Comparison of the interference of pain with daily life in systemic sclerosis (SSc) and rheumatoid
arthritis (RA) patients, as assessed with the Brief Pain Inventory. General activity: P = 0.0002; mood:
P = 0.0096; walking ability: P = 0.0002; normal work: P = 0.0003; relationships with other people:
P = 0.0002; sleep: nonsignificant (NS); enjoyment of life: P = 0.038. **P < 0.001, *P < 0.05.
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Table 3 Comparison of psychological variables in SSc and RA patients

Psychological Variable
SSc
(N = 82)

RA Group
(N = 71)

P
SSc vs RA Effect Size

BDI score (mean ± SD) 7.0 ± 5.9 7.5 ± 5.5.4 ANOVA: 0.27
P = 0.5998

Eta square
0.0021

HADs anxiety score (mean ± SD) 9.2 ± 4.3 9.1 ± 3.8 ANOVA: 0.00
P = 0.9423

Eta square
0.0000

HADs depression score (mean ± SD) 6.3 ± 4.2 7.4 ± 4.2 ANOVA: 2.11
P = 0.1480

Eta square
0.0150

Pain Catastrophizing Scale (PCS):
total score (0–52)

16.3 ± 12.3 17.6 ± 13.2 ANOVA: 0.31
P = 0.5781

Eta square
0.0028

Rumination (0–16) 5.8 ± 4.7 5.8 ± 4.8 ANOVA: 0.00
P = 0.9919

Eta square
0.0000

Magnification (0–12) 3.6 ± 3.0 3.5 ± 3.1 ANOVA: 0.05
P = 0.8269

Eta square
0.0004

Helplessness (0–24) 6.9 ± 6.0 8.3 ± 6.5 ANOVA: 1.57
P = 0.2129

Eta square
0.0050

SOPA
Solicitude 1.6 ± 1.2 1.6 ± 1.0 ANOVA: 0.03

P = 0.8740
Eta square
0.0003

Emotion 1.7 ± 1.2 2.3 ± 1.2 ANOVA: 5.44
P = 0.0218

Eta square
0.0531

Medical cure 2.4 ± 0.5 2.4 ± 0.5 ANOVA: 0.67
P = 0.4143

Eta square
0.0069

Control 2.0 ± 0.9 2.0 ± 0.8 ANOVA: 0.01
P = 0.9171

Eta square
0.0001

Physical harm 2.0 ± 1.0 2.1 ± 1.0 ANOVA: 0.09
P = 0.7581

Eta square
0.0010

Disability 2.2 ± 0.7 1.9 ± 0.9 ANOVA: 2.43
P = 0.1219

Eta square
0.0245

Medication 2.4 ± 1.1 3.3 ± 0.6 ANOVA: 21.74
P < 0.0001

Eta square
0.1733

ANOVA = analysis of variance; BDI = Beck Depression Inventory; RA = rheumatoid arthritis; SD = standard deviation; SOPA =
Survey of Pain Attitude; SSc = systemic sclerosis.

Table 4 Comparison of the limited and diffuse cutaneous SSc subgroups

Limited SSc
Group (N = 45)

Diffuse SSc
Group (N = 35)

P
Limited vs
Diffuse

Age, mean ± SD years 62.2 ± 13.1 57.0 ± 14.1 <0.05
Sex ratio (M/W) 4.4% men 32.4% men <0.001
Pain frequency 50% 77% <0.05
Mean pain intensity (mean ± SD) 3.7 ± 2.3 4.8 ± 2.4 <0.05
Neuropathic component (DN4+) 42.2% 51.4% NS
Diffuse pain 34.8% 54.5% <0.05
Cutaneous pain 21.7% 31.8% NS
Joint pain 11.6% 27% P < 0.05
Visceral pain 4.3% 18.2% P < 0.05
Anxiety (HADS) 29.3% 31.4% NS
Depression (HADS) 12.2% 17.1% NS
Pain Catastrophizing Scale (PCS): total score (0–52) 14.3 19.6 NS

HADS = Hospital Anxiety and Depression Scale; NS = nonsignificant; SD = standard deviation; SSc = systemic sclerosis.
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demonstrate that pain is not correlated with disease
severity in SSc, by contrast to what has been reported for
RA. In fact, we may consider a bias in this comparative
correlation analysis as pain assessment is included in RA
disease activity score, in one item assessing painful joint,
although pain is not included in SSc disease activity score.
VAS and MPQ scores indicated that pain was more fre-
quently mild and less severe in SSc than in RA patients.
These findings conflict with those of another study com-
paring pain in SSc and RA patients [27] that reported
similar bodily pain scores for the SF36 questionnaire in 76
patients with SSc and 118 patients with RA.

Several studies have assessed pain in subsets of patients
with limited SSc and diffuse SSc [4,28–30]. All these
studies reported pain scores to be higher in patients with
diffuse SSc than in those with limited SSc, as in our study,
on a relatively small number of patients.

MPQ analyses demonstrated that the sensory and affec-
tive scores were significantly lower in SSc patients than in
RA patients. One recent study on pain in SSc [9] focused
on MPQ characteristics in SSc patients and demonstrated
a large overlap between MPQ sensory and affective
scores, and our results are consistent with these findings.

In most studies, pain in SSc patients has been shown to
be associated with Raynaud’s phenomenon, active skin
ulcers, synovitis [26], and gastrointestinal symptoms [7].
We also wished to differentiate between different types of
pain (nociceptive and neuropathic) because little is known
about neuropathic pain in SSc and RA. We asked both
SSc and RA patients whether one particular area of the
body was painful, and we completed the DN4 question-
naire [17] for that part of the body. Unexpectedly, the DN4
questionnaire indicated the presence of neuropathic pain
in 46.3% of the SSc patients and 35.7% of the RA
patients. The neuropathic component [31] was not asso-
ciated with any specific pain symptom. In our study, 18%
of the RA patients and 19.1% of the SSc patients were
prescribed antidepressants, but mostly for the treat-
ment of depression, and none of our patients
received anticonvulsants.

Psychological Involvement in SSc and RA

Levels of depression and anxiety were not particularly high
in our patients, by contrast to the findings of other studies,
in which up to 46% of SSc patients were reported to have
depression [32,33]. Our results for the HADS question-
naire are very similar to those obtained with the same
questionnaire by Nguyen et al. [34] and Thombs et al. [35].
This may reflect the nature of the patients studied: in our
study, all the patients were closely followed by SSc and
RA specialists, at specific centers, with annual disease
assessment. It may also be related to the screening test
used, several studies have made use of the Center for
Epidemiologic Studies Depression scale, for which scores
may be affected by somatic complaints in RA [36] and, to
various extents, in SSc [35]. Contrary to previous authors
[37,38], we found no correlation between anxiety or

depression and a specific somatic involvement or
type of pain, but this may be because our sample size
was small.

Pain Coping in SSc: Pain Catastrophizing and
Pain Attitudes

We compared pain coping strategies in SSc and RA
patients, bearing in mind that pain is not considered to be
a biomarker of disease severity in SSc contrary to RA.

One previous study investigated catastrophizing in SSc
patients [39] and showed that educational level moder-
ated the relationship among catastrophizing, affective
pain, and social function. We found no difference in pain
catastrophizing, in terms of total score or any of the three
specific subscores, between SSc and RA patients,
although pain is a cardinal symptom of RA but not of SSc.
This suggests that pain intensity and frequency may not
be important factors underlying pain catastrophizing in
SSc patients. However, patients with limited SSc tended
to catastrophize more than those with diffuse SSc.

We found that depression and anxiety were associated
with higher pain catastrophizing scores in SSc and RA.
Previous reports have suggested that the predictors of
pain catastrophizing in RA are: dispositional pessimism,
passive pain coping strategies, venting (as a pain coping
behavior), and a feeling of helplessness about arthritis [40].

Patients’ attitudes and beliefs about pain and its treatment
are increasingly being assessed in pain management
[41,42]. The first published scale was the Pain SOPA, a
short version of which [22] was translated into French [43]
and validated in Canadian French [21]. We found that the
scores for two of these subscales, emotion and medica-
tion, were significantly higher in RA patients than in SSc
patients. These findings are consistent with the greater
affective component of pain in RA than in SSc patients
and with the use of appropriate drugs to treat RA pain,
whereas the pain suffered by SSc patients, despite being
less intense, is probably less frequently treated and with
less effective drugs due to its multiple causes.

Functional Impact of Pain in SSc

RA patients had significantly higher levels of functional
impairment, as assessed with HAQ scores, and pain inter-
ference (assessed with the BPI) than SSc patients.
However, QoL, as assessed with the SF-12, was severely
impaired, to similar extents, in both SSc and RA patients.
This impairment was observed for both the mental and
physical scores. Finally, our study suggests that even
though pain, functional impairment, and life interference
related to pain scores are lower in SSc patients than in RA
patients, QoL is nevertheless strongly affected in patients
with SSc, as suggested by previous studies [5], with
important impact of pain on work ability, previously
described by Sandqvist et al. [44], comparable with that
of fatigue.
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Sleep was severely impaired in both groups of patients, in
terms of perceived sleep quantity and quality, refreshing
sleep, and consequences of sleep impairment, such as
sleepiness during the day. We found no significant differ-
ence in sleep impairment between the two conditions or
between the two subgroups of SSc patients. As in other
studies [44–46], pain and depression had a significant
impact on sleep disturbance in SSc.

Study Limitations

This study was subject to several limitations, which must
be taken into account when interpreting the results. We
studied consecutive inpatients referred to university hos-
pitals for disease assessment for a cross-sectional data
comparison. There was, therefore, probably a recruitment
bias with the preferential inclusion of patients treated by
rheumatologists. The sample size may have been too
small to demonstrate significant differences, and patients
with very severe SSc who were too sick to participate
were not included in this study. This may have resulted in
an overrepresentation of healthier patients in our sample.
It may therefore not be possible to generalize the results to
the full spectrum of SSc.

There were no differences between RA and SSc patients
according to age, body mass index (BMI), and sex ratio
(Table 1). Most of our analyses aimed at comparing RA
and SSc patients, and thus may not be confounded by
any bias like age, BMI, or sex ratio. Indeed, there was a
higher number of men in the SSc group than in the RA
group (17.1% vs 10.0%) that may not have reached sta-
tistical significant difference due to sample size, but given
differences in pain reports between men and women, this
could have an impact on the analyses.

When comparing diffuse and limited cutaneous SSc, age
and sex ratio were different and thus may represent con-
founding factors.

The sampling of the two groups of patients may also have
affected the results. Indeed, the SSc patients were con-
secutive patients admitted for their annual systematic
screening, and most had stable disease. By contrast, the
RA patients were consecutive patients admitted for
biotherapy infusions (mostly anti-TNF drugs) or assess-
ment because of unstable disease. The RA patients may
thus have had more severe pain and may have accorded
greater weight to pain and QoL parameters. However, as
previously stated, our objective was not a direct compari-
son of these two groups, and the results for SSc pati-
ents derived from these validated questionnaires were
very informative.

Conclusion

These findings confirm that pain should be included in
assessments of SSc despite an absence of correlation
with disease severity. Pain was as frequent in SSc as in
RA, but less severe, with a weaker impact on function and
on daily life and fewer patients’ expectations. However,

levels of pain catastrophizing were similar. In both dis-
eases, a neuropathic component was associated with
higher sensory and affective pain scores, whereas joint
pain was not. The subset of patients with diffuse cutane-
ous SSc had pain of high severity, with a greater impact
and more far-reaching effects on daily life. There is, there-
fore, a need for more precise pain assessment in SSc,
adapted to both physical and psychological symptoms,
but also to patients’ expectations and attitudes, for more
personalized pain management. Longitudinal studies of
pain in SSc are now required to investigate the effects of
these clinical covariates over time for the identification
of causal associations and appropriate management.

Key Messages

• Pain levels do not reflect disease activity in SSc contrary
to RA.

• A neuropathic pain component is associated with
higher pain scores in both conditions.

• Pain catastrophizing scores are high in both conditions.
• Patients with diffuse cutaneous SSc have pain of high

severity compared with limited cutaneous SSc.

Acknowledgments

We thank the Association des Sclérodermiques de France
(ASF) for financial support.

Funding

This work was supported by “Association des
Sclérodermiques de France” (the Association of French
Scleroderma Patients).

References
1 Barnes J, Mayes MD. Epidemiology of systemic scle-

rosis: Incidence, prevalence, survival, risk factors,
malignancy, and environmental triggers. Curr Opin
Rheumatol 2012;24:165–70.

2 Allanore Y, Dieude P, Boileau C. Updating the genet-
ics of systemic sclerosis. Curr Opin Rheumatol
2010;22:665–70.

3 LeRoy EC, Black C, Fleischmajer R, et al. Sclero-
derma (systemic sclerosis): Classification, subsets and
pathogenesis. J Rheumatol 1988;15:202–5.

4 Benrud-Larson LM, Haythornthwaite JA, Heinberg LJ,
et al. The impact of pain and symptoms of depression
in scleroderma. Pain 2002;95:267–75.

5 Georges C, Chassany O, Toledano C, et al. Impact of
pain in health-related quality of life of patients with
systemic sclerosis. Rheumatology 2006;45:1298–
302.

6 Suarez-Almazor ME, Kallen MA, Roundtree AK,
Mayes M. Disease and symptom burden in systemic

1783

Comparison of Pain in Systemic Sclerosis and Rheumatoid Arthritis

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/14/11/1776/1871869 by guest on 23 April 2024



sclerosis: A patient perspective. J Rheumatol 2007;
34:1718–26.

7 Schieir O, Thombs BD, Hudson M, et al.; Canadian
Scleroderma Research Group. Prevalence, severity,
and clinical correlates of pain in patients with systemic
sclerosis. Arthritis Care Res 2010;62:409–17.

8 Bassel M, Hudson M, Taillefer SS, et al. Frequency
and impact of symptoms experienced by patients with
systemic sclerosis: Results from a Canadian National
Survey. Rheumatology 2011;50:762–7.

9 El-Baalbaki G, Lober J, Hudson M, Baron M, Thombs
BD; Canadian Scleroderma Research Group. Measur-
ing pain in systemic sclerosis: Comparison of the
short-form McGill Pain Questionnaire versus a single-
item measure of pain. J Rheumatol 2011;38:2581–7.

10 Arnett FC, Edworthy SM, Bloch DA, et al. The Ameri-
can Rheumatism Association 1987 revised criteria for
the classification of rheumatoid arthritis. Arthritis
Rheum 1988;31:315–24.

11 Medsger TA Jr, Silman AJ, Steen VD, et al. A disease
severity scale for systemic sclerosis: Development and
testing. J Rheumatol 1999;26:2159–67.

12 Valentini G, Della Rossa A, Bombardieri S, et al. Euro-
pean multicentre study to define disease activity crite-
ria for systemic sclerosis. II. Identification of disease
activity variables and development of preliminary activ-
ity indexes. Ann Rheum Dis 2001;60:592–8.

13 Wells G, Becker JC, Teng J, et al. Validation of the
28-joint Disease Activity Score (DAS28) and European
League Against Rheumatism response criteria based
on C-reactive protein against disease progression in
patients with rheumatoid arthritis, and comparison
with the DAS28 based on erythrocyte sedimentation
rate. Ann Rheum Dis 2009;68:954–60.

14 Bruce B, Fries JF. The health assessment question-
naire (HAQ). Clin Exp Rheumatol 2005;23:S14–8.

15 Melzack R. The short-form Mcgill Pain Questionnaire.
Pain 1987;30:191–7.

16 Wright KD, Asmundson GJ, McCreary DR. Factorial
validity of the short-form McGill Pain Questionnaire
(SF-MPQ). Eur J Pain 2001;5:279–84.

17 Bouhassira D, Attal N, Alchaar H, et al. Comparison of
pain syndromes associated with nervous or somatic
lesions and development of a new neuropathic pain
diagnostic questionnaire (DN4). Pain 2005;114:29–
36.

18 Cleeland CS, Ryan KM. Pain assessment: Global use
of the Brief Pain Inventory. Ann Acad Med Singapore
1994;23:129–38.

19 Zigmond AS, Snaith RP. The hospital anxiety and
depression scale. Acta Psychiatr Scand 1983;67:
361–70.

20 Sullivan MJL, Bishop SR, Pivik J. The pain
catastrophizing scale: Development and validation.
Psychol Assess 1995;7:524–32.

21 Duquette J, McKinley PA, Litowski J. Test-retest reli-
ability and internal consistency of the Quebec-French
version of the Survey of Pain Attitudes. Arch Phys Med
Rehabil 2005;86:782–8.

22 Tait RC, Chibnall JT. Development of a brief version of
the Survey of Pain Attitudes. Pain 1997;70:229–35.

23 McHoreny CA, Ware JE, Raczek AE. The MOS-36
item Short-Form Health-Survey (SF-36): II. Psycho-
metric and clinical tests of validity in measuring physi-
cal and mental health constructs. Med Care 1993;
31:247–63.

24 Carmona L, Ballina J, Gabriel R, Laffon A. The burden
of musculoskeletal diseases in the general population
of Spain: Results from a national survey. Ann Rheum
Dis 2001;60:1040–5.

25 Carreira PE. “Quality of pain” in systemic sclerosis.
Rheumatology (Oxford) 2006;45:1185–6.

26 Avouac J, Walker U, Tyndall A, et al. Characteristics of
joint involvement and relationships with systemic
inflammation in systemic sclerosis: Results from the
EULAR Scleroderma Trial and Research Group
(EUSTAR) database. J Rheumatol 2012;37:1488–
501.

27 Danieli E, Airo P, Bettoni L, et al. Health-related quality
of life measured by the Short Form 36 (SF-36) in
systemic sclerosis: Correlations with indexes of
disease activity and severity, disability, and depressive
symptoms. Clin Rheumatol 2005;24:48–54.

28 Malcarne VL, Hansdottir I, McKinney A, et al. Medical
signs and symptoms associated with disability, pain,
and psychosocial adjustment in systemic sclerosis. J
Rheumatol 2007;34:359–67.

29 Richards HL, Herrick AL, Griffin K, et al. Systemic
sclerosis: Patients’ perceptions of their condition.
Arthritis Rheum 2003;49:689–96.

30 Johnson SR, Gladman DD, Schentag CT, Lee P.
Quality of life and functional status in systemic
sclerosis compared to other rheumatic diseases. J
Rheumatol 2006;33:1117–22.

31 Treede RD, Jensen TS, Campbell JN, et al. Neuro-
pathic pain: Redefinition and a grading system for
clinical and research purposes. Neurology 2008;70:
1630–5.

1784

Perrot et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/14/11/1776/1871869 by guest on 23 April 2024



32 Matsuura E, Ohta A, Kanegae F, et al. Frequency and
analysis of factors closely associated with the devel-
opment of depressive symptoms in patients with
scleroderma. J Rheumatol 2003;30:1782–7.

33 Legendre C, Allanore Y, Ferrand I, Kahan A. Evaluation
of depression and anxiety in patients with systemic
sclerosis. Joint Bone Spine 2005;72:408–11.

34 Nguyen C, Bérezné A, Baubet T, et al.; Groupe
Français de Recherche sur la Sclérodermie. Associa-
tion of gender with clinical expression, quality of life,
disability, and depression and anxiety in patients with
systemic sclerosis. PLoS ONE 2011;6:e17551.

35 Thombs BD, Fuss S, Hudson M, et al.; Canadian
Scleroderma Research Group. High rates of depres-
sive symptoms among patients with systemic sclero-
sis are not explained by differential reporting of
somatic symptoms. Arthritis Rheum 2008;59:431–7.

36 Callahan LF, Kaplan MR, Pincus T. The Beck Depres-
sion Inventory, Center for Epidemiological Studies
Depression Scale (CES-D), and General Well-Being
Schedule depression subscale in rheumatoid arthritis:
Criterion contamination of responses. Arthritis Care
Res 1991;4:3–11.

37 Nietert PJ, Mitchell HC, Bolster MB, et al. Correlates of
depression, including overall and gastrointestinal func-
tional status, among patients with systemic sclerosis.
J Rheumatol 2005;32:51–7.

38 Hyphantis TN, Tsifetaki N, Pappa C, et al. Clinical fea-
tures and personality traits associated with psycho-
logical distress in systemic sclerosis patients. J
Psychosom Res 2007;62:47–56.

39 Edwards RR, Goble L, Kwan A, et al. Catastrophizing,
pain, and social adjustment in scleroderma: Relation-
ships with educational level. Clin J Pain 2006;22:639–
46.

40 Sinclair VG. Predictors of pain catastrophizing in
women with rheumatoid arthritis. Arch Psychiatr Nurs
2001;15:279–88.

41 Jensen MP, Karoly P, Huger R. The development and
preliminary validation of an instrument to assess
patients’ attitudes towards pain. J Psychosom Res
1987;31:393–400.

42 Shutty MS, DeGood DE. Chronic pain patients’ beliefs
about their pain and treatment outcomes. Arch Phys
Med Rehabil 1990;71:128–32.

43 Grisart J, Masquelier E, Ophoven E. Adaptation et
validation en français d’un questionnaire d’attitudes
vis-à-vis de la douleur chronique étude préliminaire.
Douleur Analg 1999;12:299–303.

44 Sandqvist G, Scheja A, Hesselstrand R. Pain, fatigue
and hand function closely correlated to work ability
and employment status in systemic sclerosis. Rheu-
matology (Oxford) 2010;49:1739–46.

45 Frech T, Hays RD, Maranian P, et al. Prevalence and
correlates of sleep disturbance in systemic sclerosis—
Results from the UCLA scleroderma quality of life
study. Rheumatology (Oxford) 2011;50:1280–7.

46 Milette K, Razykov I, Pope J, et al. Clinical correlates
of sleep problems in systemic sclerosis: The promi-
nent role of pain. Rheumatology (Oxford) 2011;50:
921–5.

1785

Comparison of Pain in Systemic Sclerosis and Rheumatoid Arthritis

D
ow

nloaded from
 https://academ

ic.oup.com
/painm

edicine/article/14/11/1776/1871869 by guest on 23 April 2024


