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The emerging challenge of pain in systemic  
sclerosis: Similarity to the pain experience  
reported by Sjőgren’s syndrome patients
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In order to evaluate the importance of pain in systemic sclerosis (SSc), the characteristics of pain reported by patients 
with SSc were analyzed and compared with the characteristics of pain reported by patients with primary Sjőgren’s 
syndrome (pSS). Pain was reported by 56 patients (80%) in a group of 70 patients with SSc and by 25 patients (78%) in 
a group of 32 patients with pSS. Pain severity was assessed by the Pain Rating Index (PRI) and the Present Pain Inten-
sity (PPI) of the McGill Pain Questionnaire (MPQ) and by values obtained by a visual analog scale (VAS) indicating the 
intensity of pain felt in the moment of the examination and the intensity of pain felt in the week preceding the moment of 
the examination. No significant difference was detected in the comparison of mean values of pain indices between pa-
tients with SSc and patients with pSS and in the comparison among subgroups of patients with SSc. The data indicate 
that pain is a frequent and important cause of suffering in SSc as in other chronic diseases. The association of different 
methods may be especially useful to obtain a careful evaluation of pain in clinical research. 
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Introduction

Systemic sclerosis (SSc) is a connective autoimmune disease 
with a complex pathophysiology.[1] In this disease, pain has 
not been considered up to now as a meaningful issue, in 
particular when it is compared to clinical features that usually 
jeopardize patients’ survival. However, pain is frequently re-
ported by SSc patients and may play an important role in 
provoking suffering and disability.[2–8] In fact, pain was report-
ed by most SSc patients (63%) in a sample including 142 
patients observed in the study by Benrud-Larson et al.[2] In 

another cohort, 75% of SSc patients experienced pain since 
the onset of the disease.[3] Moreover, a high percentage 
(83%) of patients reporting pain was also observed in a large 
sample including 585 SSc patients by Schieir et al.[6] Among 
537 European patients with SSc from 5 European countries 
examined by Willems et al.,[7] joint pain and muscle pain were 
experienced by at least 70% of patients in all 5 countries. 
In a group of 42 SSc patients examined by Ostojic et al.,[8] 
92.9% of patients were suffering from different types of pain. 
In SSc, pain has a remarkable impact on quality of life.[2, 7, 8]  
A high correlation between pain intensity and scores evaluat-
ing altered quality of life has been also reported.[5] In SSc, 
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pain is frequently due to skin ulcers[8–13] and/or to the involve-
ment of musculoskeletal system.[8, 14] Arthritis is a common 
source of pain.[7, 8, 14–17]

In another connective autoimmune disease like primary 
Sjőgren’s syndrome (pSS), the problem of pain is significant 
and needs to be addressed very frequently in practice.[18] In 
order to evaluate the relevance of pain in SSc patients, the 
present study investigated the characteristics of pain com-
pared with those reported by patients affected by another 
connective autoimmune disease like pSS.

The assessment of pain is a crucial problem in clinical 
studies on pain syndromes. It was greatly improved by 
the introduction of 2 methods: the use of the “McGill Pain 
Questionnaire” (MPQ)[19] and the use of visual analog scale 
(VAS) for the evaluation of pain intensity[20]. Both methods 
have been widely used in clinical investigations on different 
pain syndromes.[21]

In chronic diseases, the intensity of pain may change in dif-
ferent days and in different moments of the day. As a conse-
quence, the assessment of pain intensity in the moment in 
which a patient is observed by a physician is not always a 
useful index of pain severity. In clinical examination of a pa-
tient experiencing pain, it may be useful to ask the patient not 
only to report pain intensity in the very moment of the exami-
nation but also to report an evaluation of pain intensity during 
a period preceding the examination. In the present study, pain 
was assessed by VAS and by the MPQ. VAS was used to 
evaluate pain intensity in the moment of the examination and 
in the preceding week. 

Materials and Methods

The investigation was performed in the Division of 
Rheumatology of the University Hospital of the University of 
Florence. The occurrence of pain was assessed in a group 
of 70 consecutive SSc patients (64 women and 6 men, with 
age ranging from 21  years to 84  years, mean age ±  stan-
dard deviation (SD): 57.17  ±  16.66  years) and in a group 
of 32 consecutive pSS patients (29 women and 3 men, with 
age ranging from 34  years to 82  years, mean age  ±  SD: 
60.22 ±  11.71 years). Patients were classified according to 
American College of Rheumatology criteria for SSc[22] and 
for pSS.[23] The investigation was approved by the Ethical 
Committee of the Tuscan Region (10.7.2017, approval num-
ber 11027) and informed consent was obtained by every 
patient.

Patients with SSc were divided into limited SSc (lSSc) and 
diffuse SSc (dSSc) groups according to the classification 
of LeRoy et al.[24] In the whole group of patients with SSc 
reporting pain, 3 subgroups of patients were identified, with 

different clinical features that could be related to different pain 
producing mechanisms: (1) patients with pain due to digital 
ulcers; (2) patients with joint pain; and (3) patients reporting 
widespread pain with the typical characteristics of fibromy-
algia.[25] Joint pain was present in all the patients with pSS 
reporting pain: no subgroups could be identified. No patient 
reported the use of analgesic drugs in the week preceding 
the moment of the examination. Patients were asked to re-
port whether they felt pain in any part of the body. In every 
patient reporting pain, the characteristics of pain were ana-
lyzed by the MPQ and by VAS. The Italian version of the MPQ 
proposed by Maiani and Sanavio[26] was used. VAS was a 
10-cm vertical segment with the indications “no pain” at the 
lower extremity and “unbearable pain” at the upper extremity: 
the patient was required to indicate the point corresponding 
to the intensity of his/her pain; the measure of pain intensity 
was the number of millimeters measuring the length from the 
lower extremity of the scale to the point indicated by the pa-
tient. Every patient was asked to indicate by VAS the intensity 
of pain felt in the moment of the examination and the inten-
sity of pain felt during the week preceding the moment of the 
examination.

The following indices of pain severity were analyzed:

	– the Pain Rating Index (PRI), calculated by the analysis 
of the terms chosen by the patient in the list of verbal de-
scriptors of the MPQ;

	– the Present Pain Intensity (PPI), obtained by the verbal 
rating scale included in the MPQ;

	– the value obtained by VAS indicating the intensity of pain 
in the moment of the examination; and

	– the value obtained by VAS indicating the intensity of 
pain felt during the week preceding the moment of the 
examination.

The mean values of indices calculated in patients with SSc 
were compared with the mean values calculated in patients 
with pSS. The means of indices calculated in patients with 
lSSc were compared with the means of indices in patients 
with dSSc. The means of indices calculated in every sub-
group of patients with SSc were compared with the means 
of the other subgroups, with the means of the whole group of 
patients with SSc reporting pain, and with the means of the 
group of patients with pSS reporting pain. Comparisons of 
means were performed by Student’s t test.

Results

Pain was reported by 56 patients with SSc (80%) and by 25 
patients with Sjőgren’s syndrome (78%).

The group of 56 patients with SSc reporting pain included 52 
women and 4 men, with age ranging from 21 years to 84 years 
(mean age ± SD: 59.05 ± 16.27 years). No correlation was 
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observed between the occurrence of pain and the duration 
of the disease, autoantibodies, or the presence of visceral 
involvement. lSSc was present in 35 patients (33 women and 
2 men, with age ranging from 21 years to 84 years and mean 
age ± SD: 59.63 ± 17.37 years), and dSSc was present in 21 
patients (19 women and 2 men, with age ranging from 34 years 
to 80  years and mean age  ±  SD: 57.48  ±  14.17  years). 
Fourteen women, with ages ranging from 24  years to 
83 years and a mean age (±SD) of 54.64 (±18.35) years, re-
ported pain due to digital ulcers; 27 patients, 23 women and 
4 men, with ages ranging from 21 years to 81 years and a 
mean age (±SD)of 56.65 (±17.12) years, reported joint pain; 
15 women, with ages ranging from 38 years to 84 years and 
a mean age (±SD) of 63.33 (±13.97) years, reported wide-
spread pain with the typical characteristics of fibromyalgia.[25] 
The importance of neuropathic pain in SSc has been recently 
considered.[27–29] Among the patients with SSc and pain ex-
amined in the present investigation, in 2 patients with joint 
pain and in 1 patient with pain due to digital ulcers, some clin-
ical features were present which could suggest a component 
of neuropathic pain: those patients reported a “burning” qual-
ity of spontaneous pain associated with paresthesias in some 
body regions, and in the same regions, the phenomenon of 
hyperalgesia was observed at sensory examination. No 
patient reported previous herpes zoster virus infection.

The group of 25 patients with pSS reporting pain included 
23 women and 2 men, with age ranging from 34  years to 
82 years (mean age ± SD: 59.12 ± 12.16 years). In all pa-
tients, pain was due to joint involvement. No correlation was 
observed between the occurrence of pain and the duration of 
the disease or autoantibodies (SSA and SSB). A component 
of neuropathic pain could be concomitant to joint pain in 4 
patients.

Mean values (±SD) of the different pain indices of pa-
tients with SSc and of patients with pSS and P values 
calculated in the comparison of means of the 2 groups of 
patients are reported in Table 1. No significant difference 
was observed.

Patients with SSc: Comparison of the Means of the Indi-
ces Obtained in Patients with lSSc and in Patients with 
dSSc

The means of the indices of patients with lSSc and dSSc and 
P values calculated in the comparison of means are reported 
in Table 2. The mean of the PRI of patients with lSSc was 
significantly higher than that of dSSc patients (P < 0.05). The 
differences of the means of the other indices were not statisti-
cally significant.

Characteristics of Pain in Different Subgroups of Patients 
with SSc

1)	 Patients with pain due to digital ulcers (14 patients).

The patients of this subgroup reported pain with the typical 
characteristics of cutaneous pain, i.e., pain well localized 
and well defined; hyperalgesia was evident when mechani-
cal stimuli were applied on the ulcers and on the surrounding 
areas, with pain often accompanied by a strong reaction. The 
terms most frequently chosen in the MPQ by the patients of 
this subgroup to describe their pain were corresponding to 
the English terms “pricking,” “boring,” and “smarting.”

2)	 Patients with joint pain (27 patients).

Signs and symptoms of arthritis were evident in 8 patients; 
tenosynovitis was present in 4 patients (confirmed at ultra-
sound examination). In the other 15 patients of this subgroup, 
no signs of joint inflammation could be detected by ultrasound 
or radiologic examination or laboratory tests. The patients of 
this subgroup reported pain with the typical characteristics 
of deep somatic pain, i.e., deep pain usually well localized 
but often radiating from the site of origin; deep tenderness 
was observed: pain was evoked either by the application of 
pressure or by passive movement of the affected joints. The 
terms most frequently chosen in the MPQ by the patients of 
this subgroup to describe their pain were corresponding to 
the English terms “gnawing,” “cramping,” and “aching.”

Table 1: Comparison of the mean values of pain indices obtained in patients with systemic sclerosis with the mean values of pain indices 
obtained in patients with primary Sjőgren’s syndrome (Student’s t test)

Pain indices Systemic sclerosis
Mean (±SD)

Primary Sjőgren’s syndrome
Mean (±SD)

P values

PRI (Pain Rating Index) 15.25 (±12.64) 14.20 (±9.34) 0.964

PPI (Present Pain Intensity) 2.76 (±1.07) 2.48 (±0.77) 0.539

VAS value indicating pain intensity in the moment of the examination 44.48 (±26.91) 50.21 (±21.39) 0.906

VAS value indicating pain intensity in the preceding week 50.38 (±24.20) 45.88 (±19.62) 0.079

Of 56 patients with SSc, 52 were women and four were men, with age ranging from 21 years to 84 years (mean age ± SD: 59.05 ± 16.27 years); of 25 patients with pSS, 23 
were women and two were men, with age ranging from 34 years to 82 years (mean age ± SD: 59.12 ± 12.16 years). VAS, visual analog scale.
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3)	 Patients with widespread pain (15 patients).

The patients of this subgroup reported widespread pain with 
the typical characteristics of fibromyalgia. The terms most fre-
quently chosen in the MPQ by the patients of this subgroup to 
describe their pain were corresponding to the English terms 
“gnawing,” “pulling,” and “splitting.”

The means of pain indices of the different subgroups of  
patients are reported in Table 3.

Characteristics of Pain in the Group of Patients with pSS 
and Pain

All the patients of this group reported joint pain with the typi-
cal characteristics of deep somatic pain, accompanied by deep 
tenderness. The terms most frequently chosen in the MPQ by 
the patients of this subgroup to describe their pain were corre-
sponding to the English terms “cramping,” “sore,” and “aching.”

Comparisons of the Indices of Every Subgroup of 
Patients with SSc and Pain with the Indices of the other 
Subgroups, of the Whole Group of Patients with SSc and 
Pain, and of the Group of Patients with pSS and Pain

No significant difference was observed in the comparison 
of the means of the indices of every subgroup of patients 
with SSc and pain with the means of the indices of the other 

subgroups, in the comparison of the means of the indices of 
every subgroup with the means of the whole group of patients 
with SSc and pain, and in the comparison of the means of 
the indices of every subgroup with the means of the group of 
patients with pSS and pain. 

Discussion

In the present study, a high frequency of pain (80%) was 
observed in SSc patients. This finding is in agreement with 
the results obtained in previous investigations in which the 
frequency of pain in SSc was estimated to range between 
63% and 92.9%.[2, 3, 6–8] It is interesting to observe that the 
frequency of pain in patients with SSc was similar to the fre-
quency observed in patients with pSS, in which pain due to 
joint involvement is clearly predominant. In both diseases, 
pain severity was assessed by four numerical indices: the 
PRI and PPI obtained by the MPQ, a value obtained by VAS 
indicating pain intensity in the moment of the examination, 
and a value obtained by VAS indicating pain intensity in the 
week preceding the moment of the examination. This method 
of evaluation, including different indices of pain severity, was 
not used in previous investigation on the occurrence of pain 
in patients with SSc and was chosen because by this method 
more information may be obtained on the characteristics of 
pain than by a single index.

Table 2:  Comparison of the mean values of pain indices of patients with limited systemic sclerosis with the mean values of patients with  
diffuse systemic sclerosis (Student’s t test)

Pain indices Patients with limited systemic sclerosis
Mean (±SD)

Patients with diffuse systemic sclerosis
Mean (±SD)

P values

PRI (Pain Rating Index) 18.63 (±13.88)  11.90 (±8.04) 0.048

PPI (Present Pain Intensity)  2.90 (±1.06)  2.36 (±1.03) 0.153

VAS value indicating pain intensity in the moment 
 of the examination 

44.26 (±27.64) 44.86 (±26.32) 0.932

VAS value indicating pain intensity in the preceding week 50.49 (±25.96) 49.24 (±20.58) 0.852

Of 35 patients with lSSc, 33 were women and two were men, with age ranging from 21 years to 84 years (mean age ±SD: 59.63 ± 17.37 years); of 21 patients with dSSc, 19 
were women and two were men, with age ranging from 34 years to 80 years (mean age ± SD: 57.48 ± 14.17 years). VAS, visual analog scale.

Table 3: Means (± SD) of pain indices in the different subgroups of patients with systemic sclerosis and pain

Pain indices Patients with digital ulcers
Mean (± SD)

Patients with joint pain
Mean (± SD)

Patients with widespread pain
Mean (± SD)

PRI (Pain Rating Index) 16.00 (±8.30) 17.54 (±6.46) 13.67 (±6.44)

PPI (Present Pain Intensity) 2.02 (±0.98) 2.71 (±1.10) 3.40 (±1.34)

VAS value indicating pain intensity in the moment  
of the examination 55.2 (±23.1) 41.7 (±28.0) 49.1 (±34)

VAS value indicating pain intensity in the preceding week 56.1 (±26.3) 44.8 (±25.6) 61.7 (±23.4)

Fourteen women reported pain due to digital ulcers, with age ranging from 24 years to 83 years and a mean age (±SD) of 54.64 (±18.35) years; of 27 patients with joint 
pain, 23 were women and four were men, with age ranging from 21 years to 81 years and a mean age (±SD) of 56.65 (±17.12) years; 15 women reported widespread pain, 
with age ranging from 38 years to 84 years and a mean age (±SD) of 63.33 (±13.97) years. VAS, visual analog scale.



117

RHEUMATOLOGY AND IMMUNOLOGY RESEARCH

Original Article • DOI: 10.2478/rir-2021-0015 • 2(2) • 2021 • 113–119

patients with widespread pain. The patients with pain due to 
digital ulcers were easily identified, as at each visit they could 
complain to the nurse about their pain. It is well known that 
the presence of ulcer pain is usually linked to a significant 
infection of the wound. Therefore, when pain is reported in 
an SSc ulcer, it is a very important symptom which should 
immediately alert the physician to investigate the presence 
of an infection.

In pSS, the source of pain seems to be rather different with 
respect to SSc. In fact, it is primarily due to joint and muscle 
pain, which is commonly observed in pSS where it is mainly 
linked to a synovitis of large and small joints, whereas in 
SSc, it is primarily due also to the involvement of tendons 
and sheaths.[30] It is interesting to note that, in the present 
study, no significant difference was observed in the com-
parison between the pain indices of SSc patients with joint 
pain and the pain indices of pSS patients, i.e., between 
groups in which joint pain was present, even if joint pain was 
due to different diseases and to the involvement of different 
structures.

In the present study, a subgroup of SSc patients was 
identified in which widespread pain was present, with the 
characteristics of pain observed in fibromyalgia. This find-
ing is especially interesting because the onset of widespread 
pain has also been reported in other chronic pain conditions, 
such as rheumatoid arthritis, endometriosis, and inflamma-
tory bowel disease and has been considered consistent with 
a hypothesis of central sensitization as an effect of a painful 
underlying condition.[31]

The results of the present investigation indicate that a careful 
assessment of pain may be obtained by the association of 
different methods. The assessment of pain intensity by two 
different methods is especially useful because some proce-
dures (as the use of VAS) may be difficult for some patients 
and other procedures (as the use of a verbal rating scale) 
are easy but do not allow the evaluation of slight differences. 
Moreover, the assessment of pain intensity in the moment 
of the examination of a patient should be associated with 
an evaluation of pain intensity during a certain period be-
cause great variations of pain intensity in different moments 
may occur in some patients. The assessment of pain inten-
sity should also be associated with an assessment of pain 
severity obtained by a different method, such as the analysis 
of verbal pain descriptors chosen by the patient in the list 
included in the MPQ.

Recently, it has been shown that 92.9% of SSc patients suf-
fer from different types of pain, and among them, 45.2% 
complain of daily pain.[32] In line with our data, joint pain was 
very frequent (78.6%) and was followed by ischemic pain 
of Raynaud’s phenomenon (69%), as well as back pain 

In clinical practice, pain intensity is frequently assessed only 
by VAS. The use of VAS allows a quick assessment of pain 
intensity, which may be easily repeated even many times in 
the same day. The assessment of pain intensity by VAS is es-
pecially useful in the evaluation of acute pain, as in the case 
of post-operative pain, when the assessment of pain intensity 
must be repeated many times in a brief period. SSc and pSS 
are chronic diseases, and patients are usually monitored by 
periodic examinations: the value of pain intensity obtained by 
VAS in the moment of the examination is not always a good 
index because pain intensity may change even within a wide 
range in different days and even in the same day. In chronic 
pain syndromes, it may be useful to ask the patients to indi-
cate by VAS not only the intensity of pain they feel in the mo-
ment of the examination but also the intensity of pain they felt 
in a brief period preceding the moment of the examination. It 
is important to ask the patients to indicate pain intensity with 
reference to a brief period of time (e.g., a week or 10 days), 
in which most patients may easily remember pain intensity. In 
the present investigation, the patients were asked to indicate 
pain intensity felt in the week preceding the moment of the ex-
amination. This procedure allows a better evaluation of pain.

The PPI of the MPQ is another index of pain intensity, which 
is obtained by a verbal rating scale. In the present investiga-
tion, the PPI was used because it is obtained by a simple 
procedure easily understood and easily performed by every 
patient, whereas the assessment of pain intensity by VAS 
may be difficult for some patients, who do not understand the 
procedure well. The association of VAS and of a verbal rat-
ing scale may be useful in clinical practice to obtain a better 
evaluation of pain intensity.

The PRI of the MPQ is instead an index which is different 
from the PPI and from values of pain intensity obtained by 
VAS. It is calculated by the analysis of verbal pain descriptors 
indicating specific characteristics of pain sensation (“quality” 
of pain). The value of the PRI is derived from the number of 
verbal descriptors chosen in the different subclasses of the 
MPQ (corresponding to different “qualities” of pain) and by 
the degree of pain severity indicated by the verbal descriptor 
chosen in every subclass. In the present investigation, the 
association of the PRI to the PPI and to values obtained by 
VAS could provide more information on the severity of pain.

The comparison of mean values of the different pain indices 
did not reveal significant differences between values obtained 
in the patients with SSc and pSS. This may suggest that not 
only the frequency but also the severity of pain is similar in 
patients with SSc and those with pSS.

In the group of patients with SSc and pain, 3 subgroups were 
identified with different clinical features: (1) patients with 
pain due to digital ulcers; (2) patients with joint pain; and (3) 
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(47.6%), headache (31%), chest pain (23.8%), and odyno-
phagia (21.4%). To be specifically noted is the fact that they 
also found painful digital ulcers (19%). Symptoms of neuro-
pathic pain were noticed in 26.2% of patients. Pain related 
to Raynaud’s phenomenon, digital ulcers, odynophagia, and 
joint pain were associated with significant symptoms of de-
pression. Severe joint pain, everyday pain, and symptoms of 
neuropathic pain in SSc were associated with more severe 
disease and poorer quality of life. Pain is associated with 
more severe disease, depression, and poor quality of life. 
Therefore, SSc joint involvement is an area of interest, as 
it has been shown in a specific area by the analysis of the 

profile of pain threshold at the temporomandibular joint and 
masseter muscle level in SSc.[33]

It may be concluded that pain is a frequent and important 
cause of suffering and disability in SSc as in other chronic 
diseases. Therefore, the assessment of pain is an important 
part of the clinical evaluation of every patient with SSc. The 
association of different methods for assessing pain sever-
ity may be especially useful to obtain a careful evaluation 
of pain in clinical research on SSc and on other chronic 
diseases.
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