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Introduction
In patients with rheumatic diseases, pain is mixed; 
nociceptive and neuropathic mechanisms are 
involved at both the peripheral and central levels. 
Chronic inflammation in conditions as rheuma-
toid arthritis (RA), psoriatic arthritis (PsA) and 

spondyloarthritis may trigger both peripheral and 
central sensitization (CS) via central modifica-
tions of the pain pathways.1–4

Furthermore, pain and tenderness are present not 
only in joints directly affected but also in apparently 
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normal tissues. In a proportion of patients, the 
magnitude of symptoms may not necessarily cor-
relate with the severity of the underlying disease, 
and symptoms may persist even when disease exac-
erbations have apparently settled.5 Pain in chronic 
arthritides is primarily due to inflammatory mecha-
nisms; nonetheless, the neuropathic pain compo-
nent commonly occurs in such conditions. 
However, the large part of the pain previously 
labelled as neuropathic is, rather, nociplastic owing 
to a central sensitization mechanism.6

Nociplastic pain is commonly defined as an 
altered nociception despite no clear evidence of 
actual or threatened tissue damage causing the 
activation of peripheral nociceptors. The 
International Association for the Study of Pain 
defines CS as a type of nociplastic pain that pre-
sents as an “increased responsiveness of nocicep-
tive neurons in the central nervous system to their 
normal or subthreshold afferent input”.7 Pain 
amplification in CS is probably secondary to an 
increased excitability of neurons’ membrane as 
well as to a reduced synaptic inhibition, which 
facilitates hyperexcitability and elicits pain hyper-
sensitivity.8 These mechanisms explain part of the 
chronic pain seen in various diseases such as mus-
culoskeletal disorders, degenerative and inflam-
matory articular diseases and fibromyalgia.6 
Nevertheless, fibromyalgia is a disorder charac-
terized by a varying degree of generalized pain 
and CS contributes to only a portion of the per-
ceived pain, possibly through top-down or bot-
tom-up processes.9

In 2012 the CS inventory (CSI) was developed 
for the diagnosis of CS.10 The CSI consists of 25 
Likert-type questions with a score ranging from 0 
to 100;10 the CSI showed to have good clinimetric 
properties in different populations with chronic 
pain11–13 and a cut-off of 40 points allowed a cor-
rect identification of approximately eight out of 
10 patients with CS.12

There are data documenting that 15–40% of 
patients with inflammatory rheumatic diseases 
may have concomitant CS.4 When CS is concom-
itantly present with PsA, disease activity meas-
ures which include patient-reported outcomes 
(PROs) are nearly twice as severe when compared 
with PsA subjects without CS.4 PsA patients with 
CS are less likely to achieve targets of treatment 
such as minimal disease activity.4 Furthermore, 
lack of association between local tenderness at 
enthesial signs and evidence of enthesitis at 

ultrasound imaging (US) has also been docu-
mented in such populations.14,15

The prevalence of fibromyalgia (FM) is estimated 
to be around 21% in RA16 and 16–22% in PsA.14 
Even if it is likely that CS and FM constructs 
overlap to a certain extent, they are not just two 
different terms to identify the same condition. 
Currently, there are very few data on the preva-
lence of CS in arthritic patients, especially in indi-
viduals with PsA. Furthermore, it is currently 
unknown to what extent CS interferes with the 
assessment of clinical disease activity or affects 
the functional ability of such individuals. 
Therefore, we conducted a cross-sectional study 
to investigate the prevalence of CS in a cohort of 
patients affected by either RA or PsA. In addi-
tion, we analysed the relationship between CS, its 
severity, clinical disease activity and measures of 
functional disability.

Materials and methods
We enrolled patients affected by RA classified 
according to the ACR/EULAR criteria17 or 
patients affected by PsA classified according to 
the CASPAR criteria,18 who consecutively 
attended our arthritides outpatient clinic of the 
University of Verona. Patients were seen in their 
usual appointment scheduling and were asked to 
participate in the study.

We excluded patients with: (a) established diag-
nosis of major depressive disorders, (b) patients 
with an established diagnosis of fibromyalgia (c) 
patients receiving treatment with antidepressant 
or anticonvulsants, (d) patients not able to auton-
omously complete the questionnaires, (e) pres-
ence or history of axial involvement (as assessed 
by magnetic resonance imaging (MRI) or X-rays).

For each patient, data on C-reactive protein, 
Simple Disease Activity Index (SDAI), Disease 
Activity Score in PsA (DAPSA), Health Assessment 
Questionnaire Disability Index (HAQ-DI), CSI 
score, intake of concomitant glucocorticoids (GCs), 
conventional synthetic disease modifying anti-
rheumatic drugs (csDMARDs) and biologic dis-
ease modifying anti-rheumatic drug (bDMARD) 
were collected.

Patients were classified as being in remission or 
having low disease activity, moderate disease 
activity or high disease activity according to the 
established SDAI cut-offs for subjects affected by 
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RA and DAPSA cut-offs for subjects affected by 
PsA.19–22

The conventional threshold of HAQ-DI >123 was 
adopted for the definition of functional disability, 
and a CSI score >40 was the considered cut-off 
for the definition of CS.12 CSI questionnaire was 
analysed either as a continuous variable or as pos-
itive/negative (threshold 40 points) or divided 
into four categories, that is, subclinical (⩽29), 
mild (30–39), moderate (40–49), severe/extreme 
(⩾50).24 The CSI has been cross-culturally 
adapted and tested in Italian.11

Data concerning disease duration, time from pres-
entations of symptoms and the start of the first 
csDMARD or bDMARD, presence of erosions at 
hands X-rays, the positivity of rheumatoid factor 
and anti-citrullinated peptides antibodies, history 
of dactylitis and/or enthesitis, axial involvement 
(defined as fulfilling the radiological criteria, either 
at X-rays or MRI, established by ASAS25) and 
psoriasis (current or anamnestic) were collected 
for each patient as well.

Whenever possible, grey scale and power Doppler 
ultrasound examination was performed (General 
Electric ultrasound machine with a 18 MHz lin-
ear probe) and Ultrasound 7 Joints Score26 was 
obtained.

The study was conducted within the protocol 
1483CESC approved by our local Ethics 
Committee, in accordance with the 1964 Helsinki 
declaration and its later amendments or compara-
ble ethical standards. Written informed consent 
was obtained from all participants included.

Statistical analysis
Data are presented as medians [inter-quartile-
ranges (IQRs)] for non-normally distributed vari-
ables, mean ± standard deviation (SD) for 
normally distributed ones and percentages for 
proportions. Normality for all variables was tested 
by Shapiro–Wilk test. Differences in main clinical 
characteristics among groups were tested by 
Student’s t-test for normally distributed variables 
and the Mann–Whitney U test for independent 
samples for non-normally distributed variables. 
Differences in the proportion of the reported fea-
tures (i.e. functional disability, CS, ongoing treat-
ment with csDMARD, bDMARD or GCs) 
among groups were tested by the Fisher’s exact 
test. Correlations were calculated by Spearman’s 

rho. In order to estimate the independent contri-
bution of the different items on the risk for being 
classified as having functional disability, binary 
logistic regressions were run from CSI score, dis-
ease duration, age, body mass index (BMI) and 
grade of disease activity. CSI was either consid-
ered as a continuous variable (model 1) or as a 
categorical variable divided into four categories 
(model 2). Grade of disease activity was consid-
ered as a categorical variable when RA and PsA 
groups were pooled together. In the disease spe-
cific sub-analyses SDAI and DAPSA were con-
sidered continuous variables. Two-sided p values 
of 0.05 or less were considered statistically signifi-
cant. Data were analysed using SPSS software, 
Version 22 (SPSS, Inc., Chicago, IL, USA).

Results
A total of 150 patients (72 RA and 78 PsA) were 
enrolled in this study. The clinical characteristics 
of the overall sample and of the RA and PsA sub-
groups are reported in Table 1.

Notably, the CSI values of the overall sample 
were normally distributed [mean 35.6, 95% con-
fidence interval (CI) 33–38.2], as they were for 
the RA (mean 34.2 95% CI 30.7–37.7) and PsA 
(mean 37, 95% CI 33.3–40.7) samples.

When all patients were considered, a significant 
strong correlation was found between HAQ-DI 
and CSI scores (p < 0.01, rs = 0.600). Significant 
moderate correlations were also found between 
HAQ-DI and the grade of disease activity 
(p < 0.01, rs = 0.487) and between CSI score 
and the grade of disease activity (p < 0.01, 
rs = 0.525). A very weak correlation was found 
between BMI and HAQ-DI (p = 0.01, 
rs = 0.227). No difference was found in the prev-
alence of CS in steroid users and non-users (χ2 
2.464, p NS).

In the univariate analysis, the strength of the cor-
relation between HAQ-DI and CSI score was the 
highest in the PsA group (p < 0.01, rs = 0.706). In 
PsA patients, HAQ-DI and the grade of disease 
activity assessed by DAPSA (p < 0.01, rs = 0.633) 
and CSI score with disease activity assessed by 
DAPSA (p < 0.01, rs = 0.695) were strongly asso-
ciated. A weak correlation was found between 
HAQ-DI and BMI (p = 0.01, 0.320). No differ-
ence was found in terms of the prevalence of CS in 
PsA patients using steroids and non-using steroids 
(data not shown). Similar findings, though with 
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Table 1.  Clinical characteristics of the samples. Data reported as median (IQR) for non-normally distributed variables or percentages for 
proportions. Differences in the clinical features between RA and PsA groups were tested by Mann–Whitney U test for independent samples.

Overall Rheumatoid arthritis Psoriatic arthritis p value

Gender, n (female) 150 (98) 72 (56) 78 (42) <0.01

Age, years (IQR) 57.5 (48.2–66.6) 58.0 (50.8–68.8) 56.1 (46.5–65.3) NS

BMI, kg/m2 (IQR) 25.4 (23.4–29.0) 25.0 (22.9–29.2) 26.1 (24.2–28.7) NS

Disease duration, years (IQR) 7 (3.7–11) 7 (4–11) 7 (3–10) NS

ACPA positive, % 28.7 64.2 0 NA

RF positive, % 26.7 61.5 0 NA

Erosions, X-rays, % 54.0 62.5 46.2 0.051

History or current dactylitis/enthesitis, % NA NA 67.9 NA

Current psoriasis, % NA 0 19.6 NA

CRP, mg/L (IQR) 1.9 (1.0–5.0) 1.2 (1.0–6.0) 1.9 (1.0–4.0) NS

pGA (IQR) 4 (1–7) 4 (2–7) 4.5 (1–7) NS

DAPSA (IQR) NA NA 12.0 (3.8–21.2) NA

SDAI (IQR) NA 10 (4.1–19.4) NA NA

Disease activity* NS

Remission 23.5% 20.8% 25.6%

Low disease activity 31.5% 30.6% 32.1%

Moderate disease activity 32.2% 31.9% 32.1%

High disease activity 12.8% 15.3% 10.3%

CSI score ± SD 35.6 ± 16.5 34.18 ± 15.1 37 ± 17.6 NS

Central sensitization** 35.3% 29% 42.9% 0.08

HAQ-DI (IQR) 0.375 (0–0.125) 0.250 (0–1.25) 0.375 (0–1.25) NS

Disability 29.3% 27.8% 30.8% NS

csDMARD 76.3% 90.3% 63.8% <0.01

bDMARD 64.5% 56.7% 71.6% NS

Treatment with GCs 24.7% 44.9% 6.4% <0.01

Median GC dose, mg (IQR) 5.0 (2.5–6.0) 5.0 (2.5–6.25) 3.5 (1.5–6.8) NS

7US total score (IQR) 4 (1–6) 4 (2–7) 3 (0–6) NS

7US grey scale score (IQR) 2 (1–4) 2 (1–4) 2 (0–4) NS

7US PDUS score (IQR) 0 (0–1) 0 (0–1) 0 (0–1) NS

7US erosion score (IQR) 0 (0–1) 1 (0–3) 0 (0–1) <0.01

7US, joints ultrasound score; ACPA, anti-citrullinated proteins antibodies; bDMARD, biologic disease modifying anti-rheumatic drug; BMI, body 
mass index; CRP, C-reactive protein; csDMARD, conventional synthetic disease modifying anti-rheumatic drug; CSI, central sensitization index; 
DAPSA, Disease Activity in Psoriatic Arthritis; GC, glucocorticoid prednisone equivalent; HAQ-DI, Health Assessment Questionnaire Disability Index; 
IQR, interquartile range; NA, not applicable; NS, not significant; PDUS, power Doppler ultrasound; pGA, patient global assessment; RF, rheumatoid 
factor; SDAI, Simple Disease Activity Index.
*DAPSA and SDAI pooled at the respective thresholds.
**Central sensitization defined as CSI >40.
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slightly weaker rs were observed with SDAI in the 
RA group (data not shown) except for BMI. No 
correlation between BMI and HAQ-DI was found 
in this cohort. The analysis on the correlation 
between HAQ-DI and CSI score ranks is reported 
in Figure 1 and in Figure 2, divided according to 
the different diagnosis. When the overall sample 
was considered, the model 1 analysis (CSI consid-
ered as a continuous variable) showed that CSI 
score was significantly associated with higher odds 
of being functionally disabled [adjusted odds ratio 
(aOR) 1.071, 95% CI 1.034–1.109, p < 0.0001]. 
We found that higher scores of CSI were associated 
with increased risk of functional disability in model 
2. Patients with CSI score ⩾40 had an increased 
risk of being disabled (aOR 7.241, 95% CI 1.538–
34.081 and aOR 17.108, 95% CI 3.711–78.876 
for moderate sensibilization and severe sensibiliza-
tion respectively). Both the models were statisti-
cally significant, p < 0.01. Model 1 explained 48% 
(Nagelkerke R2) of the variance in the presence of 
functional disability and correctly classified 83.9% 
of cases. Model 2 explained 52% (Nagelkerke R2) 
of the variance in the presence of functional disabil-
ity and correctly classified 86.6% of cases. In RA 
patients, SDAI was independently associated with 
the presence of functional disability, while CSI was 
not. Indeed, when the RA sample was considered 
the models remained statistically significant, 
p < 0.01. The models explained 47% and 59% 
(Nagelkerke R2) of the variance in the presence of 
functional disability and correctly classified 84.4% 
and 89.1% of cases respectively. When the PsA 
sample was considered the models remained statis-
tically significant, p < 0.01. The models explained 
52% and 53% (Nagelkerke R2) of the variance in 

the presence of functional disability and correctly 
classified 85% and 85% of cases. The results of the 
analysis are reported in Table 2. 

The 7 joints ultrasound score (US7 score) US7 
score was performed in 69 patients (46% of the 
overall sample). No significant correlation was 
found between the grey scale US7 score and the 
CSI score (data not shown). 

Discussion
In our study we investigated the associations 
between clinical and ultrasonographic parameters 
and CS to pain in patients with inflammatory arth-
ritides. CS was common, with approximately one-
third of the patients having CSI score above 40. We 
found that CS was independently associated with 
functional disability in PsA patients, in whom 
DAPSA was not. On the contrary, in RA patients, 
SDAI was independently associated with the pres-
ence of functional disability, while CSI was not. We 
also found a significant correlation between disabil-
ity and the grade of disease activity and between 
CSI score and the degree of disease activity.

To estimate the degree the severity of CS we 
chose the CSI questionnaire, a validated tool that 
explores several aspects of pain.12 The CSI proved 
to be reliable in identifying patients with CS syn-
drome with good sensitivity and specificity and 
with good test–retest reliability.10,13,27 We selected 
the CSI among other questionnaires that had 
been used to assess CS. The painDETECT ques-
tionnaire, for example, had been administered in 
RA and PsA patients, obtaining acceptable intra-
class correlation coefficients and classification 
consistency.28 Very recently, a study on PsA 
patients observed characteristics of neuropathic 
pain in 25.4% of the sample, with a significant 
association with functional disability also after 
exclusion of subjects with comorbid FM.29 
However, the painDETECT questionnaire is an 
instrument originally developed for neuropathic 
pain and some controversy regarding its appropri-
ateness in central pain sensitization still exits.30

The prevalence of CS in our cohort was roughly 
30%. Our findings are in line with previous stud-
ies that explored CSI using the CSI question-
naire. In RA patients, the prevalence of CS ranged 
from 20% in the study by Chiarotto et al. to 41%, 
as reported by Guler and colleagues.11,31 Data on 
the prevalence of CS in PsA patients are lacking 

Figure 1.  Distribution of the HAQ-DI score according 
to the different CSI score ranks of the overall cohort. 
Bars show median and interquartile range.
CSI, central sensitization inventory; HAQ-DI, Health 
Assessment Questionnaire Disability Index.
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Table 2.  Binary logistic regression for the risk for functional disability (defined as HAQ-DI >1).

Variables Odds ratio 95% CI p value

Overall sample – Model 1

CSI score 1.079 1.039–0.119 <0.01

Disease duration 1.020 0.956–1.088 NS

Age 1.060 1.012–1.111 0.01

BMI 1.006 0.896–1.129 NS

Remission* Ref.  

Low disease activity 2.950 0.437–19.936 NS

Moderate disease activity 10.879 1.796–65.905 <0.01

High disease activity 37.039 4.876–281.370 <0.01

Overall sample – Model 2

CSI score ⩽29 Ref.  

CSI score 30–39 1.370 0.213–8.822 NS

CSI score 40–49 7.241 1.538–34.081 0.01

CSI score ⩾50 17.108 3.711–78.876 <0.01

Disease duration 1.018 0.954–1.086 NS

Age 1.055 1.006–1.108 0.02

BMI 1.001 0.887–1.128 NS

Remission* Ref.  

Low disease activity 2.673 0.384–18.602 NS

Moderate disease activity 10.796 1.784–66.664 0.01

High disease activity 40.965 5.135–326.783 <0.01

RA – Model 1

CSI score 1.049 0.989–1.114 NS

Disease duration 1.050 0.952–1.159 NS

Age 1.101 1.015–1.194 0.02

BMI 1.055 0.901–1.235 NS

SDAI 1.124 1.035–1.221 <0.01

RA – Model 2

CSI score ⩽29 Ref.  

CSI score 30–39 2.554 0.181–36.002 NS

CSI score 40–49 37.264 2.663–521.389 <0.01

CSI score ⩾50 5.272 0.344–80.827 NS

Disease duration 1.078 0.962–1.209 NS

Age 1.127 1.018–1.247 0.02

BMI 1.092 0.917–1.301 NS

(Continued)
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and, to our knowledge, this is the first study 
assessing CS using the CSI questionnaire in such 
patients.

The high prevalence of CS in inflammatory arth-
ritides is coherent with the pathophysiology of 
these conditions. Pro-inflammatory cytokines 
and vasoactive peptides produced by immune 
cells act directly on nociceptive neurons of the 
dorsal horn of the spinal cord and they contribute 
to peripheral sensitization and CS.32–34 Studies on 
animal models had shown that several cytokines 
are involved in the pathogenesis of CS to pain. 
Tumour necrosis factor-alpha, interleukin-1beta, 
interleukin-6 and interleukin-17 receptors have 
been identified on nociceptive and sensory neu-
rons of mice and their activation led to an 
increased C-fibre action potentials frequency.32–35 
Also, this pathophysiologic process might well 
explain the correlation between CSI score and 
disease activity that we found. However, a sim-
pler explanation could be true as well; disease 

activity scores might be influenced by CS and not 
the opposite. SDAI and DAPSA are calculated 
upon the collection of both physician- and 
patient-reported components, including, for 
example, patient global assessment of disease 
activity (pGA). In this scenario, the pGA, persis-
tently high as a result of the CS syndrome, may 
drive the elevation of SDAI score, eventually 
resulting in the untruthful association between 
this score and the CSI score. Nevertheless, the 
CSI score, in both the unadjusted and adjusted 
analyses, was significantly associated with 
HAQ-DI, a measure of the physical burden of the 
disease. Moreover, an exposure–response rela-
tionship between CSI ranks and HAQ-DI was 
observed among our study population. Indeed, 
we found higher odds of functional disability in 
patients with moderate CS (CSI 40–49, aOR 
7.241) or severe CS (CSI ⩾50, aOR 17.108) 
when compared with patients without CS (CSI 
<40). Therefore, we can speculate that the asso-
ciation between CSI score and the grade of 

Variables Odds ratio 95% CI p value

SDAI 1.150 1.039–1.273 <0.01

PsA – Model 1

CSI score 1.102 1.037–1.171 <0.01

Disease duration 1.010 0.867–1.176 NS

Age 1.020 0.958–1.085 NS

BMI 0.977 0.810–1.177 NS

DAPSA 1.058 0.982–1.141 NS

PsA – Model 2

CSI score ⩽29 Ref.  

CSI score 30–39 1.674 0.072–38.790 NS

CSI score 40–49 4.078 0.326–51.071 NS

CSI score ⩾50 31.173 2.352–413.133 <0.01

Disease duration 0.998 0.857–1.164 NS

Age 1.023 0.962–1.089 NS

BMI 0.963 0.791–1.173 NS

DAPSA 1.067 0.977–1.165 NS

*SDAI and DAPSA were pooled together according to the respective cut-offs.
BMI, body mass index; CI, confidence interval; CSI, central sensitization index; DAPSA, Disease Activity in Psoriatic 
Arthritis; HAQ-DI, Health Assessment Questionnaire Disability Index; NS, not significant; PsA, psoriatic arthritis;  
RA, rheumatoid arthritis; Ref., reference; SDAI, Simple Disease Activity Index.

Table 2.  (Continued)
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disease activity was primarily mediated by the 
persistent inflammation and was not the conse-
quence of flawed  patietnt global assessment 
(pGA) and/or visual analogue scale (VAS) pain. 
In our opinion, these findings support the hypoth-
esis of a mechanistic association between CS and 
functional disability. 

Steroid use was more common in the RA group. 
Interestingly, the mean CSI score was higher, 
even though non-significant, in the PsA group as 
compared with the RA group and this difference 
might be partially attributable to steroid use. 
However, manifestations seen only in PsA patients 
which usually do not require steroid treatment 
(e.g. enthesitis) might have accounted for the dif-
ferent prevalence of CS that we found in the two 
populations as well, leading to a false apparent 
negative association between steroid use and CSI. 
In addition, we found no difference in the preva-
lence of CS in steroid users and non-users.

Notably, in PsA patients, disease activity assessed 
with DAPSA was not independently associated 
with the presence of functional disability. There 
are a few explanations for this seemingly unex-
pected result. First, PsA is a heterogeneous dis-
ease, with variable involvement of several disease 
“domains”.36 We excluded patients with axial 
involvement but our cohort, as expected, still pre-
sented a considerable proportion of subjects with 
enthesitis/dactylitis. These manifestations of the 
disease might have interfered with measures of 

functional disability though while “flying under 
the DAPSA radar”. Second, DAPSA has been 
demonstrated to be not wholly representative of 
the functional status in patients with mono-oligo 
articular involvement.36 Third, the DAPSA algo-
rithm includes both pGA and pain VAS, while 
SDAI includes pGA and Evaluator Global 
Assessment. This difference might account for a 
somewhat increased “vulnerability” of DAPSA 
by the influence of CS on PROs. This hypothesis 
is also in line with the higher strength of the cor-
relation between DAPSA and CSI scores in the 
PsA cohort. In this scenario, the DAPSA, which 
in many patients could depend on subjective 
parameters such as pGA and pain VAS, might 
have been influenced by concomitant CS, which 
prominent effect might have overcome the out-
come of the DAPSA on the risk of functional dis-
ability in the logistic regression analysis.

Interestingly, the presence of enthesitis has been 
associated with worse quality of life, greater work 
impairment and concurrent fibromyalgia.37,38 Our 
data show that the DAPSA score might be signifi-
cantly influenced by CS and, therefore, this 
domain should not be overlooked when evaluating 
disease activity. Moreover, we excluded patients 
who received a diagnosis of fibromyalgia and still 
the association was evident, thus further highlight-
ing the DAPSA limitations in patients with CS.

Our study has strengths and limitations. We 
enrolled a reasonably large and homogeneous 
sample of RA and PsA patients. However, our 
results are not easily generalizable to all patients 
affected by these conditions. Indeed, cultural and 
social factors might play a crucial role in the 
development of CS and these data need to be rep-
licated in different regions of the world and need 
to involve other ethnic groups as the strength of 
these relationships may vary accordingly. Since 
we excluded patients with a diagnosis of fibromy-
algia and/or major depressive disorder, our find-
ings cannot be generalized to the overall arthritic 
population. Indeed, the prevalence of CS could 
have been possibly underestimated when com-
pared with the general RA and PsA population. 
Nevertheless, albeit excluding patients with a 
diagnosis of fibromyalgia and/or major depressive 
disorder could have decreased the generalizability 
of our study, it might have improved the specific-
ity of our results. Moreover, pooling the disease 
activity thresholds for DAPSA and SDAI has not 
been validated, possibly limiting the validity of 
the overall sample analysis. In addition, 

Figure 2.  Distribution of the HAQ-DI score according 
to the different CSI score ranks for the rheumatoid 
arthritis and psoriatic arthritis subgroups. Bars show 
median and interquartile range.
CSI, central sensitization inventory; HAQ-DI, Health 
Assessment Questionnaire Disability Index.
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sub-group analyses might have been limited by 
the smaller sample size. In addition, given the ret-
rospective and exploratory nature of the study, we 
cannot infer on the nature of the association 
between disease activity and CS.

In conclusion, we used the CSI questionnaire to 
investigate the relationship between CS, disease 
activity and functional disability in a cohort of 
patients affected either by RA or by PsA. For the 
first time, we demonstrated a striking correlation 
between these descriptors of different aspects of 
the disease burden. In particular, we found a 
remarkable contribution of CS on measures of 
functional disability. Interestingly, while in the RA 
subgroup the assessment of disease activity (SDAI) 
and not the CSI score was found to be a significant 
determinant of functional disability, in the PsA 
subgroup the CSI score played a major role, while 
the DAPSA contribution was non-significant. In 
our opinion, the interference of CS on the quality 
of life of patients with inflammatory arthritis needs 
to be investigated further. Particular attention 
should be paid in PsA, in which subjects with con-
comitant CS are less likely or even unable to 
achieve goals such as minimal disease activity.4

To date, there is no evidence on the efficacy of any 
csDMARD, bDMARD, or thosa DMARD (tsD-
MARD) on CS outcomes. For this reason, espe-
cially in PsA patients, given a high risk of 
interference of CS on DAPSA, adjusting for CSI 
severity when assessing disease activity might rep-
resent an effective strategy to avoid unnecessary 
treatment escalations or repeated drugs switching. 
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