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Abstract
Background: Consensus among dermatologists and rheumatologists in the diagnosis and 
assessment of musculoskeletal diseases in psoriasis (PsO) patients is needed. This study 
assesses characteristics of musculoskeletal pain in patients with PsO for the presence of 
psoriatic arthritis (PsA) and evaluation of a novel 16-item visual instrument (PsA-Disk).
Methods: Data were collected from eight dermatological/rheumatological centres across 
Italy. Patients with PsO completed PEST (Psoriasis Epidemiology Screening Tool) and PsA-
Disk questionnaires during the first visit. A rheumatological visit was performed to confirm the 
presence of PsA. Both validity and reliability of PsA-Disk were assessed.
Results: A total of 573 patients with PsO were examined at the first visit, and 120 (21%) were 
diagnosed with PsA. Patients with PsA compared with patients with PsO (n = 119) presented 
statistically significant differences for: nail involvement, PEST score ⩾3, higher erythrocyte 
sedimentation rate (ESR), Nail Psoriasis Severity Index (NAPSI)-feet, NAPSI-(hands + feet) 
and PsA-Disk scores (73.9 ± 32.1 versus 58.1 ± 39.8, p < 0.001). Patients with PsA with knee 
arthritis had higher PsA-Disk scores (98.4 ± 26 versus 71.5 ± 31.9, p = 0.006) that were also 
correlated with number of swollen (r = 0.2, p < 0.05) and tender joints (r = 0.24, p = 0.021), 
patient (r = 0.4, p < 0.001) and physician-pain-visual analogue scale (VAS; r = 0.33, p < 0.001), 
patient global assessment (PGA)-VAS (r = 0.23, p = 0.025), physician-health assessment 
questionnaire (HAQ; r = 0.38, p = 0.011), Disease Activity Score (DAS)-44 (r = 0.25, p = 0.023) 
and Disease Activity in Psoriatic Arthritis (DAPSA; r = 0.31, p = 0.005). The instrument had 
excellent reliability in terms of internal consistency (Cronbach’s alpha = 0.90) and stability 
(intraclass correlation = 0.98). Moderate agreement between PsA-Disk and PEST (Cohen’s 
kappa = 0.46) was observed, while construct validity appeared appropriate [PsA + patients: 
PsA-Disk score (interquartile range; IQR) =71 (50–96); PsA-patients: PsA-Disk score (IQR)=50 
(20–90); p < 0.001].
Conclusion: PsA-Disk may be considered a valid novel instrument aiding both dermatologists 
and rheumatologists in the rapid detection and assessment of musculoskeletal disease 
characteristics.
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Introduction
Psoriatic arthritis (PsA) is a chronic inflammatory 
disease typically associated with psoriasis (PsO), 
involving peripheral joints, entheses, tendons and 
axial skeleton affecting 0.16‒0.25% of the world 
population.1–3 The prevalence of PsA in PsO 
patients varies from 6% to 41% based on differ-
ent clinical settings.4–7 Diagnosis relies mainly on 
clinical evaluation and classification is based on 
CASPAR (ClASsification criteria for Psoriatic 
ARthritis), often used in epidemiological and 
research studies.8

PsO and PsA have a strong impact on physical and 
mental functions, similar to that observed in other 
severe chronic diseases9 with high levels of stress, 
poor self-esteem, increased rates of mood disor-
ders and detrimental effects on social functioning, 
interpersonal relationships and productivity.10

Patients with PsA may develop severe musculoskel-
etal involvement in addition to cutaneous signs, 
with a further negative impact on function and 
quality of life (QoL).11,12 A delay in the diagnosis of 
PsA is associated with adverse long-term outcome, 
such as progressive erosive and osteoproliferative 
joint damage and associated disabilities; the early 
detection of PsA instead can potentially prevent 
these significant complications.13

The Group for Outcome Measures in 
Rheumatology (OMERACT), and for Research 
and Assessment of Psoriasis and Psoriatic Arthritis 
(GRAPPA) refined and assessed the different 
PsA domains in order to identify accurate, relia-
ble and feasible activity measures for clinical trials 
and daily practice.14 The OMERACT group orig-
inally proposed a core set of six core domains, 
represented by peripheral joint and skin activity, 
pain, patient global assessment (PGA), physical 
function, and health-related (HR)QoL.15 This 
has since been updated to now include musculo-
skeletal disease activity, skin disease activity, 
fatigue, pain, PGA, physical function, HRQoL 
and systemic inflammation.16

Concurrently, the GRAPPA highlighted that the 
assessment of PsA should include all major disease 
domains, including peripheral arthritis, axial dis-
ease, enthesitis, dactylitis, PsO, and nail disease. 
However, the characteristics of musculoskeletal 
pain and its impact on patients with PsA should 
also be examined.17 In addition, disease activity 

and other potentially related conditions should 
also be considered, including cardiovascular dis-
ease, uveitis and inflammatory bowel disease.17

A number of screening questionnaires [e.g. 
Toronto Psoriatic Arthritis Screen, Psoriasis 
Epidemiology Screening Tool (PEST), psoriatic 
arthritis screening and evaluation and Early 
ARthritis for Psoriatic patients (EARP)] used by 
dermatologists or general practitioners have been 
developed to identify PsO patients who refer symp-
toms suggestive of PsA.18–21 Although the PEST 
questionnaire was shown to have the highest area 
under the curve, it is limited by its simplicity.22,23

Frequently, these instruments are not system-
atically performed in daily clinical practice, 
probably due to the lack of time available in 
routine clinical practice. Another limitation of 
these tools is that they do not provide any infor-
mation on the global impact of the musculoskel-
etal disease on patients with PsO.24,25 Therefore, 
a rapid and visually intuitive instrument is 
needed to screen and assess PsA in patients with 
PsO for dermatologists for a correct rheumato-
logical referral. The aim of this study was to 
assess characteristics of musculoskeletal pain in 
patients with PsO for the presence of PsA and 
evaluation of a novel 16-item visual instrument 
(PsA-Disk) for the characterization and descrip-
tion of PsA clinical manifestations.

Materials and methods

Patients and study design
Data were collected prospectively from eight der-
matological/rheumatological centres in Italy.

Consecutive adult patients with PsO at their first 
dermatological visit from September 2017 to 
March 2018 presenting with musculoskeletal 
pain were invited to complete both PEST19 and 
PsA-Disk questionnaires.

Inclusion criteria were: male and female patients 
aged ⩾18 years, with a diagnosis of PsO and pres-
ence of musculoskeletal pain but without a previ-
ous diagnosis of PsA. Exclusion criteria were: 
patients diagnosed with PsA, patients with PsO 
treated with systemic steroids, nonsteroidal anti-
inflammatory drugs (NSAIDs), conventional sys-
temic disease-modifying antirheumatic drugs 
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(cDMARDs) or biological agents and patients 
affected by other autoimmune or chronic inflam-
matory diseases. Patients with psychiatric comor-
bidities and not capable of cooperating in the 
study were also excluded. A visit with a rheuma-
tologist confirmed the presence or absence of  
PsA. Diagnosis of PsA was made according to 
CASPAR criteria.8 A range of clinimetric and dis-
ease activity variables were recorded. The Ethical 
Committee of each site evaluated and approved 
the study (RS 228/16). An informed consent form 
was presented to all eligible and willing patients, 
who signed their agreement to participate.

Clinical measures
PsO severity was measured using the Psoriasis 
Area and Severity Index (PASI),26 the Physician 
Global Assessment25 and Body Surface Area 
(BSA).27 Nail disease activity was measured using 
the Nail Psoriasis Severity Index (NAPSI).28 Joint 
disease activity was assessed using the number of 
tender and swollen joint count (68 joints were 
assessed for tenderness and 66 joints were assessed 
for swelling), the 44-joint-count Disease Activity 
Score (DAS-44), Disease Activity in Psoriatic 
Arthritis (DAPSA), composite psoriatic arthritis 
disease activity index (CPDAI), the visual ana-
logue scale (pain-VAS) and Bath Ankylosing 
Spondylitis Disease Activity Index (BASDAI).29–31 
The presence or absence of axial involvement and 
number of fingers/toes with dactylitis were also 
recorded. Axial involvement was defined in 
patients who had a physician-reported presence of 
spinal involvement at enrolment, based on clinical 
judgment of clinical features thought to be repre-
sentative of active inflammatory spondylitis, or 
radiographs or magnetic resonance imaging show-
ing sacroiliitis.32 Enthesitis was assessed by physi-
cal examination as painful (positive confirmation) 
or without pain (negative confirmation) according 
to the expanded Leeds index. The following enthe-
ses were bilaterally evaluated: lateral epicondyle, 
medial femoral condyle, Achilles tendon insertion, 
insertion of quadriceps tendon on the superior 
pole of the patella, proximal insertion of the patel-
lar tendon on the inferior pole of the patella and 
the insertion of the plantar fascia on the calcaneus, 
as previously described.33 Laboratory tests included 
erythrocyte sedimentation rate (ESR) and 
C-reactive protein (CRP). ESR was measured by 
the Westergren method and CRP was determined 
using standard commercial kits. Data on demo-

graphic and anamnestic characteristics and con-
comitant diseases were also recorded.

PsA-Disk
The PsA-Disk is a visual intuitive instrument, 
aimed to describe the musculoskeletal symptoms 
of patients with PsA. It consists of 16 questions 
developed using (dermatology and rheumatol-
ogy) focus groups and a Delphi procedure34 
exploring the presence and characteristics of pain 
in different body sites and quality of sleep [Figure 
1(a)]. All 16 items included in the questionnaire 
were agreed by the group of eight ‘derma-rheuma’ 
centres, based on their expertise in the clinical 
presentation of PsA.

Answers to questions are marked on an 11-point 
VAS, each varying from 0 to 10, 0 being ‘abso-
lutely not’ and 10 ‘definitely yes’. The exception to 
this scale was item #1, ‘Morning joint stiffness’, 
that is measured in minutes on a scale of 0–100 
[Figure 1(b)]. Points are represented as rays of a 
circle, such that by connecting them, a polygon is 
obtained whose area may be intuitively understood 
as the size of the symptoms [Figure 1(b)]. The 
majority of items presented in the upper half of the 
disk include items involving inflammatory joint 
symptoms (apart from knee and shoulder pain), 
whereas the lower half of the disk includes items 
associated with myalgia and fatigue. Colours used 
in the disk have no clinical/scientific purpose.

Validation and cut-off scores of PsA-Disk
The overall and item-specific reliability of the 
PsA-Disk questionnaire was evaluated for inter-
nal consistency and stability (test-retest of 45 
patients within a time-span of 3 days) using the 
Cronbach’s alpha and the intraclass correlation 
(ICC), respectively. Internal consistency ranges 
between 0–1. A commonly accepted rule of 
thumb is that an α of 0.6–0.7 indicates acceptable 
reliability, and 0.8 or higher indicates good relia-
bility. We used the receiving operating character-
istics curve with Youden’s J statistic to assess the 
cut-off value of the total PsA-Disk score that bet-
ter predicts clinical diagnosis of PsA (Supplemental 
Material Figure 1). Based on this cut-off value 
(PsA-Disk score = 44: sensitivity, 87.2%; speci-
ficity, 46.4%; J index = 0.34; Supplemental 
Material Table 1), we assessed the criterion valid-
ity of the PsA-Disk evaluating its agreement with 
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Figure 1.  The PsA-Disk questionnaire with an example of a polygon derived from answers to the 16 items. The 
16 questions (a) correspond to the 16 items visualised in the disk (b). Most items relating to inflammatory joint 
symptoms are positioned in the upper half of the disk (items 1–4 and items 13–16; light pink through to dark blue) 
and most items relating to myalgia and fatigue are positioned in the lower half of the disk (items 5–10; light green 
through to dark green). Answers to questions vary from 0 to 10, 0 being ‘absolutely no’ and 10 ‘definitely yes’. The 
exception to this scale is item #1, ‘Morning joint stiffness’, that is measured in minutes on a scale of 0–100.
PsA, psoriatic arthritis; PsO, psoriasis.

https://journals.sagepub.com/home/taj


MS Chimenti, M Esposito et al.

journals.sagepub.com/home/taj	 5

the PEST screening tool through the Cohen’s 
kappa coefficient (concurrent validity). The con-
struct validity of the PsA-Disk was evaluated by 
comparing the overall score between patients 
with and without clinical diagnosis of PsA using 
the Wilcoxon rank-sum test (known-groups 
validity).

Statistical analysis
Data are presented as mean ± standard deviation 
for continuous variables, and number and per-
centage for categorical variables. The association 
between PsA diagnosis with demographic, anam-
nestic and clinical characteristics was evaluated 
using the Chi-square test for categorical variables 
and the Wilcoxon rank-sum test for continuous 
variables. After verification of the assumptions of 
normality and homogeneity of variance through 
the Shapiro–Wilk test and Levene’s test, respec-
tively, the overall PsA-Disk score was compared 
between groups of patients with confirmed PsA 
using the Student’s t test or the one-way analysis 
of variance. The Spearman correlation coefficient 
was used to describe the association between the 
overall PsA-Disk score and continuous clinical 
variables. A p value <0.05 was considered statisti-
cally significant. All analysis was performed using 
Stata/MP version 13 (Stata Corp. LP, TX, USA).

Results

Baseline characteristics of patients with PsO 
and PsA
From a total of 573 patients with PsO, 279/573 
(48.7%) patients were referred for joint symptoms 
of pain and 242/279 (86.7%) accepted to respond 
to the questionnaire. 239/242 (98.8%) patients 
with PsO met the inclusion criteria and partici-
pated to the study. Demographic and clinical char-
acteristics for patients with both PsA and PsO are 
summarized in Table 1. The majority of patients 
were female (n = 130; 54.4%), the mean age was 
51.2 ± 13.4 years and body mass index (BMI) was 
27.4 ± 5.3 kg/m2. Following a rheumatological 
visit, we observed an estimated prevalence of PsA 
of 21% (120/573) for the Lazio region among the 
patients included and 120/239 (50.2%) were diag-
nosed positive for the presence of PsA.

A higher proportion of patients with PsA had a 
PEST score ⩾3 compared with patients with PsO 

(77.5 versus 37.8%, p < 0.001). Furthermore, 
patients with PsA presented with significantly 
higher levels of ESR (21.9 ± 17.1 versus 15.9 ± 
10.2 mm/h, p = 0.041), PsA-Disk scores (73.9 ± 
32.1 versus 58.1 ± 39.8, p < 0.001), nail PsO 
(54.2 versus 42, p = 0.05), NAPSI (feet; 10.2 ± 
9.7 versus 3.9 ± 7.8, p = 0.002), NAPSI (hands 
+ feet; 9.3 ± 6.8 versus 4.6 ± 7.9, p = 0.007), 
compared with patients with PsO (Table 1).

While other clinical characteristics remained sim-
ilar between the two groups, a slightly higher pro-
portion of patients with PsA had cardiovascular 
disease (30.8 versus 22.7%, p = 0.16) and PsO 
localized at the limbs or trunk or face (85 versus 
78.2%, p = 0.12; Table 1).

Association between PsA-Disk scores and 
rheumatological variables
The impact of a range of rheumatological disease 
activity measures (presence or absence of a spe-
cific feature) on PsA-Disk scores was next evalu-
ated in patients with PsA (Table 2). This analysis 
revealed that patients presenting with knee joint 
involvement had significantly higher PsA-Disk 
scores (98.4 ± 26 versus 71.5 ± 31.9, p = 0.006) 
compared with patients without knee joint 
involvement (Table 2). Furthermore, patients 
presenting with oligoarthritis (⩾5 painful joints) 
had significantly higher PsA-Disk scores com-
pared with those without (81.4 ± 32.8 versus 66.4 
± 30, p = 0.023). Stratifying DAPSA scores into 
low, moderate and high disease activity was also 
found to be associated with increasing PsA-Disk 
scores (Table 2). Patients with axial involvement 
also had a higher PsA-Disk score, although this 
difference did not attain statistical significance 
(Table 2). We observed several positive correla-
tions between disease activity and PsA-Disk score 
in patients with PsA including number of swollen 
and tender joints, patient and physician pain-
VAS, PGA-VAS, physician-HAQ, DAS-44 and 
DAPSA (Table 3). However, CRP and ESR were 
not correlated with PsA-Disk score (Table 3).

Impact of clinical characteristics on PsA-Disk 
16-item visual output
Examples of the powerful visual use of this instru-
ment can be seen in Figure 2. Differences in clini-
cal characteristics across the 16 items can be 
visualised quickly. Following subgroup analysis, 

https://journals.sagepub.com/home/taj
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Table 1.  Demographic and clinical characteristics of patients with PsO and PsA.

Clinical characteristic Total PsO PsA p value

N 239 (100) 119 (49.8) 120 (50.2) –

Females, n (%) 130 (54.4) 68 (57.1) 62 (51.7) 0.39

Age (years) 51.2 ± 13.4 50.8 ± 13.2 51.6 ± 13.6 0.54

BMI (kg/m2) 27.4 ± 5.3 27.74 ± 5.9 27 ± 4.6 0.83

Smoker, n (%) 87 (36.4) 47 (39.5) 40 (33.3) 0.32

Alcohol, n (%) 48 (20.1) 26 (21.8) 22 (18.3) 0.49

Concomitant diseases, n (%)  

  Cardiovascular 64 (26.8) 27 (22.7) 37 (30.8) 0.16

  Metabolic 58 (24.3) 32 (26.9) 26 (21.7) 0.35

  Endocrinological 55 (23) 31 (26.1) 24 (20) 0.27

  Other diseases 28 (11.7) 10 (8.4) 18 (15) 0.11

Familial history (PsO or PsA), n (%) 65 (27.2) 65 (54.6) 65 (54.2) 0.85

Time to PsO diagnosis 13.6 ± 14.5 13.9 ± 14.2 13.3 ± 14.9 0.22

Localization, n (%)  

  Limbs/trunk or face 195 (82.6) 93 (78.2) 102 (85) 0.12

  Hands or feet 51 (21.6) 28 (23.5) 23 (19.2) 0.43

  Scalp 128 (54.2) 66 (55.46) 62 (56.7) 0.6

  Folds or genitals 51 (21.6) 26 (21.8) 25 (20.8) 0.87

Nail PsO, n (%) 115 (48.1) 50 (42) 65 (54.2) 0.05

PEST ⩾ 3 (positive), n (%) 138 (57.7) 45 (37.8) 93 (77.5) <0.001

PASI ⩾ 10, n (%) 54 ± 11.3 54 (45.4) 54 (45) 0.35

PASI 5.9 ± 5.8 5.8 ± 5.2 6 ± 6.3 0.59

CRP (mg/dl) 4.8 ± 9.8 3.8 ± 7.3 5.5 ± 11.2 0.86

ESR (mm/h) 19.5 ± 15 15.9 ± 10.2 21.9 ± 17.1 0.041

BSA (m2) 9 ± 12.5 9.1 ± 13.6 8.9 ± 11.2 0.92

DLQI 8.7 ± 6.7 8.2 ± 6.8 9.3 ± 6.7 0.14

PsO-disk 43.8 ± 26.9 41.4 ± 26.3 46.2 ± 27.4 0.17

PsA-disk 66 ± 36.6 58.1 ± 39.8 73.9 ± 32.1 <0.001

NAPSI-hands 7.6 ± 9.6 6.3 ± 8.8 9.4 ± 10.5 0.11

NAPSI-feet 6.5 ± 9.1 3.9 ± 7.8 10.2 ± 9.7 0.002

NAPSI (hands and feet) 6.4 ± 7.8 4.6 ± 7.9 9.3 ± 6.8 0.007

Data are presented as mean ± SD or n (%), as indicated.
BMI, body mass index; BSA, body surface area; CRP, C-reactive protein; DLQI, Dermatology Quality of Life Index;  
ESR, erythrocyte sedimentation rate; NAPSI, Nail Psoriasis Severity Index; PASI, Psoriasis Area and Severity Index;  
PEST, Psoriasis Epidemiology Screening Tool; PsA, psoriatic arthritis; PsO, psoriasis; SD, standard deviation.
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Table 2.  Change in PsA-Disk score across different rheumatological variables in patients with PsA.

Clinical characteristic N (neg/pos)* Mean PsA-Disk score

No (negative) Yes (positive) p valuea

Time to diagnosis PsA (<1 year versus 
⩾1 year)

59/16 77.6 ± 36.4 76.5 ± 29.3 0.92

Enthesitis (total), no versus yes 61/44 72.8 ± 29.1 77.0 ± 36.0 0.53

Enthesitis (upper limbs)b, no versus yes 38/6 77.4 ± 35.0 73.8 ± 48.1 0.84

Enthesitis (lower limbs)b, no versus yes 4/40 53.3 ± 16.2 79.4 ± 36.8 0.17

Dactylitis (total), no versus yes 88/17 73.9 ± 31.3 78.7 ± 38.2 0.6

Dactylitis (upper limbs)c, no versus yes 6/5 92.0 ± 36.0 77.2 ± 50.1 0.58

Dactylitis (lower limbs)c, no versus yes 3/8 91.3 ± 39.6 83.0 ± 44.4 0.78

Axial involvement, no versus yes 79/22 72.5 ± 31.5 86.7 ± 33.4 0.088

Arthritis (hands), no versus yes 47/57 70.1 ± 33.3 77.6 ± 31.1 0.26

Arthritis (wrist), no versus yes 74/31 76.8 ± 34.3 70.0 ± 27.3 0.34

Arthritis (elbow), no versus yes 101/4 74.9 ± 32.5 68.8 ± 31.2 0.71

Arthritis (foot), no versus yes 75/30 73.4 ± 32.2 78.6 ± 33.0 0.5

Arthritis (ankle), no versus yes 94/11 75.1 ± 31.6 71.7 ± 38.9 0.75

Arthritis (knee), no versus yes 91/13 71.5 ± 31.9 98.4 ± 26.0 0.006

Oligoarthritis (<5 versus ⩾5 painful joints) 45/60 66.4 ± 30 81.4 ± 32.8 0.023

CPDAI

  Low DA (2–4) 18 73.5 ± 29.4  

  Moderate DA (4.01–7.99) 22 82.8 ± 38.5  

  High DA (⩾8) 9 74.1 ± 18.1 0.61

DAPSA

  Low DA (4–14) 11 58.0 ± 29.5  

  Moderate DA (14.01–28) 49 76.4 ± 31.3  

  High DA (>28) 26 86.7 ± 35.4 0.05

CPDAI, composite psoriatic disease activity index; DA, disease activity; DAPSA, disease activity of psoriatic arthritis;  
PsA, psoriatic arthritis; PsO, psoriasis; SD, standard deviation.
ap value following Student’s t test (comparison between two groups) or analysis of variance (e.g. CPDAI and DAPSA; 
comparison of three or more groups).
bcalculated among 44 patients with enthesitis.
ccalculated from the 17 patients with dactylitis.
*Number of patients presenting negative or positive for given disease variable.
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clinical features such as age, sex and presence of 
PsA resulted in a clear difference in the size of the 
two or more polygons [Figure 2(a, b and d)]. The 
polygon derived from the PsA group of patients 
overlaps with that of patients with PsO in the 
lower and upper halves of the disk suggesting 
increased fibromyalgia and articular pain, respec-
tively, consistent with a positive PsA diagnosis 
[Figure 2(d)]. Other clinical features such as BMI 
did not impact upon any of the 16 items, apart 
from a significant difference in severity of neck 
pain [Figure 2(c)].

Validation and cut-off scores of PsA-Disk
Overall, the reliability of the PsA-Disk question-
naire was excellent for both internal consistency 

(Cronbach’s alpha = 0.90) and stability [ICC = 
0.98, 95% confidence interval (CI): 0.97–0.99; 
Table 4]. In particular, according to test–retest, we 
observed a good stability (ICC > 0.8) for all items, 
except shoulder pain (ICC = 0.64, 95% CI: 0.39–
0.80; Table 4). The analysis of criterion validity 
showed a moderate level of agreement between 
PsA-Disk and PEST (Cohen’s kappa = 0.46), 
while the construct validity appeared appropriate 
[PsA + patients: median PsA-Disk score (IQR) = 
71 (50–96); PsA-patients: median PsA-Disk score 
(IQR) = 50 (20–90); p < 0.001].

Discussion
In this multicentre study, we validated the PsA-
Disk in a large group of patients with PsO from 

Table 3.  Correlation between clinical variables and PsA-Disk score in patients with PsA.

Clinical characteristic N Mean ± SD Coefficient (r)a p value

Time to diagnosis PsA (years) 67 1.7 ± 5.4 0.14 NS

CRP (mg/dl) 91 5.5 ± 11.2 0.008 NS

ESR (mm/h) 92 21.9 ± 17.1 –0.013 NS

Number of swollen joints 96 3.2 ± 4.3 0.2 0.05

Number of tender joints 96 6.8 ± 5.7 0.24 0.021

Pain-VAS, patient assessment 95 6.2 ± 2.4 0.4 <0.001

Pain-VAS, physician assessment 95 4.7 ± 2.5 0.33 <0.001

PGA-VAS 96 5.8 ± 2.2 0.23 0.025

HAQ-physician 43 0.9 ± 0.5 0.38 0.011

BASDAI 23 4.5 ± 1.3 0.027 NS

DAS-44 80 2.7 ± 1.1 0.25 0.023

CPDAI 45 5.4 ± 2.2 0.18 NS

DAPSA 79 24.8 ± 11.5 0.31 0.005

PASI 108 6.0 ± 6.3 –0.12 NS

BSA (m2) 107 8.9 ± 11.2 –0.18 NS

BASDAI, bath ankylosing spondylitis disease activity index; BSA, body surface area; CPDAI, composite psoriatic disease 
activity index; CRP, C-reactive protein; DAPSA, disease activity index for psoriatic arthritis; DAS-44; Disease Activity Score 
of 44 joints; ESR, erythrocyte sedimentation rate; HAQ, health assessment questionnaire; PASI, psoriasis area severity 
index; PGA, physician global assessment; PsA, psoriatic arthritis; SD, standard deviation; VAS, visual analogue score.
aSpearman rank correlation coefficient (r). N refers to number of patients diagnosed with PsA.
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Figure 2.  Output from visual PsA-Disk questionnaire depicting variation in polygon shapes among a range 
of clinical variables. Subgroups of patients according to different clinical features (e.g. male and female sex) 
exhibit different PsA-Disk scores, resulting in unique polygon profiles. Statistically significant differences 
between variables (e.g. b, male versus female) for specific items (questions) are represented by an asterisk 
positioned outside the disk, where p < 0.05. PsA-Disk scores are based on 219 patients.
BMI, body mass index; PsA, psoriatic arthritis; PsO, psoriasis.
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eight dermatological/rheumatological centres 
across Italy. We demonstrated that the PsA-Disk 
can be used rapidly and easily to evaluate the 
characteristics of musculoskeletal symptoms in 
patients with PsA.

The present study also evaluated the prevalence 
of PsA in patients with PsO. Indeed, we demon-
strated that 48.7% (279/573) of patients with 
PsO with joint pain were diagnosed with PsA 
(prevalence of 21% based on all 573 patients who 
presented at their first visit). This prevalence is 
higher than would be expected, even in a second-
ary care setting7 and is likely due to the fact that 
the eight centres that participated in this study 

already routinely undertook shared dermatology-
rheumatology clinics, therefore raising their level 
of expertise and facilitating diagnosis.

The phenotypic characteristics of patients with 
PsO and PsA were also different: a greater pro-
portion of patients with PsA had localized PsO 
at the limbs or trunk or face and more nail PsO. 
Moreover, a significantly higher proportion of 
patients who were PsA-positive had elevated 
PEST scores, ESR, nail PsO, NAPSI and PsA-
Disk scores compared with patients who were 
PsA-negative. PsA-Disk scores were also posi-
tively correlated with tender and swollen joints, 
physician-HAQ, patient- and physician-VAS 

Table 4.  Reliability of PsA-Disk for 16 items (internal consistency and stability).

Item Internal consistency Stability
(test–retest)

Cronbach’s alpha* ICC** (95% CI)

Morning joint stiffness 0.89 0.96 (0.94–0.98)

Pain during night 0.89 0.91 (0.84–0.95)

Pain in feet/ankles 0.89 0.96 (0.94–0.98)

Pain in back or sciatica 0.89 0.96 (0.93–0.98)

Chest pain 0.89 0.93 (0.85–0.97)

Pain after exercise 0.89 0.92 (0.86–0.95)

Burning sensation/pins and 
needles in limbs

0.89 0.85 (0.73–0.92)

Physical tiredness 0.89 0.84 (0.71–0.91)

Disturbed sleep 0.90 0.90 (0.82–0.94)

Muscle pain 0.89 0.95 (0.92–0.97)

Shoulder pain 0.89 0.64 (0.39–0.80)

Knee pain 0.89 0.95 (0.90–0.98)

Neck pain 0.89 0.96 (0.92–0.98)

Elbow pain 0.89 0.83 (0.71–0.90)

Pain in Achilles tendon 0.89 0.90 (0.82–0.94)

Pain in hand or wrist 0.89 0.96 (0.92–0.98)

Test 0.90 0.98 (0.97–0.99)

*The item-specific Cronbach’s alpha was calculated removing the item from the calculation of the overall coefficient.
**ICC (absolute agreement, two-way mixed effects model).
CI, confidence interval; ICC, intraclass correlation; PsA, psoriatic arthritis.
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(pain), PGA-VAS, DAS-44 and DAPSA. Results 
of this first phase developmental study are par-
ticularly promising in that a range of classical 
disease activity measures were significantly cor-
related with PsA-Disk scores.

While this questionnaire cannot be used indepen-
dently to diagnose PsA, we have found that using 
a PsA-Disk cut-off value of ⩾44 could be used to 
identify and monitor patients with PsA. The 
internal consistency was also very satisfactory, 
with Cronbach’s alpha value of 0.90 and internal 
stability of 0.98.

The PsA-Disk offers potential advantages over 
already existing instruments and tools used to 
evaluate PsA. The relative simplicity of the 
PEST questionnaire is regarded as a weakness, 
since this tool cannot detect pure axial forms of 
the disease.23 The PsA-Disk questionnaire was 
specifically designed to address this limitation, 
by including specific items for neck and back 
pain. In addition, many other instruments are 
completed by the physician, whereas the PsA-
Disk was designed to be completed by the 
patient, promoting discussion between patient 
and specialist, often neglected in a medical con-
sultation. Improved communication between 
patient and physician may in turn lead to 
improved adherence to treatment. Furthermore, 
implementation of the PsA-Disk will also pro-
mote discussion between dermatologist and 
rheumatologist, particularly in clinics where a 
dermatology-rheumatology multidisciplinary 
approach is not already established, in turn facil-
itating early referral and early diagnosis.

Another potential benefit afforded from the PsA-
Disk is that it is a visual instrument. Answers to 
the 16 questions yield scores are graphically dis-
played as a polygon implying that both patient 
and physician can literally observe changes over 
the course of the disease. The PsA-Disk is also a 
simple and intuitive instrument allowing the 
patient to complete it rapidly.

This study has some limitations that need to be 
highlighted. Although we observed some signifi-
cant associations between disease activity measures 
and PsA-Disk scores, a higher sample size may 
have revealed additional significant associations 
that were not detectable with the current sample 
size. Our analysis was cross-sectional. It would be 
interesting to explore the use of this instrument to 

monitor disease progression or effect of therapeutic 
intervention on prognosis.

Conclusion
In summary, the PsA-Disk is a novel instrument, 
which can facilitate in the detection and assess-
ment of disease severity in patients with PsA, par-
ticularly in dermatology clinics where joint 
dermatology-rheumatology clinics are not rou-
tinely undertaken. The main advantages of this 
instrument are the low number of items, the visual 
nature of the results, and the fact that it is com-
pleted together by the patient and dermatologist/
rheumatologist. Future studies will be aimed to 
evaluate the discriminatory power of this instru-
ment in clinical trials and monitoring of patient.

Authors’ note
Maria Esposito is now affliated with Department 
of Dermatology, Department of Biotechnological 
and Applied Clinical Sciences, University of 
L’Aquila, L’Aquila, Italy.

Acknowledgements
The authors would like to thank Dr Colin Gerard 
Egan (CE-Medical Writing, Pisa, Italy) for edito-
rial assistance in the preparation of the manu-
script and Dr Massimo Fabiani (Italian National 
Institute of Health, Rome, Italy), for performing 
statistical analysis. Maria Sole Chimenti and 
Maria Esposito contributed equally to this work.

Funding
The author(s) received no financial support for 
the research, authorship, and/or publication of 
this article.

Conflict of interest statement
The author(s) declared no potential conflicts of 
interest with respect to the research, authorship, 
and/or publication of this article.

Supplemental material
Supplemental material for this article is available 
online.

References
	 1.	 Gottlieb A, Korman NJ, Gordon KB, et al. 

Guidelines of care for the management of 
psoriasis and psoriatic arthritis: Section 2. 
Psoriatic arthritis: overview and guidelines of care 

https://journals.sagepub.com/home/taj


Therapeutic Advances in Chronic Disease 10

12	 journals.sagepub.com/home/taj

for treatment with an emphasis on the biologics. J 
Am Acad Dermatol 2008; 58: 851–864.

	 2.	 Chimenti MS, Triggianese P, Conigliaro P, et al. 
A 2-year observational study on treatment  
targets in psoriatic arthritis patients treated 
with TNF inhibitors. Clin Rheumatol 2017; 36: 
2253–2260.

	 3.	 Haddad A and Chandran V. How can psoriatic 
arthritis be diagnosed early? Curr Rheumatol Rep 
2012; 14: 358–363.

	 4.	 Laws P, Barton A and Warren RB. Psoriatic 
arthritis–what the dermatologist needs to know. 
J Eur Acad Dermatol Venereol JEADV 2010; 24: 
1270–1277.

	 5.	 Gottlieb AB and Dann F. Comorbidities in 
patients with psoriasis. Am J Med 2009; 122: 
1150.e1–9.

	 6.	 Esposito M, Faleri S, Babino G, et al. From 
patients’ needs to treatment outcomes in 
psoriasis: Results from the ‘pSORRIDI’ 
experience. J Int Med Res 2016; 44: 95–99.

	 7.	 Ogdie A and Weiss P. The epidemiology of 
psoriatic arthritis. Rheum Dis Clin North Am 
2015; 41: 545–568.

	 8.	 Taylor W, Gladman D, Helliwell P, et al. 
Classification criteria for psoriatic arthritis: 
development of new criteria from a large 
international study. Arthritis Rheum 2006; 54: 
2665–2673.

	 9.	 Rapp SR, Feldman SR, Exum ML, et al. 
Psoriasis causes as much disability as other 
major medical diseases. J Am Acad Dermatol 
1999; 41: 401–407.

	10.	 Eghlileb AM, Davies EEG and Finlay AY. 
Psoriasis has a major secondary impact on the 
lives of family members and partners. Br J 
Dermatol 2007; 156: 1245–1250.

	11.	 Gossec L and Smolen JS. Treatment of psoriatic 
arthritis: management recommendations. Clin 
Exp Rheumatol 2015; 33: S73–S77.

	12.	 Novelli L, Chimenti MS, Chiricozzi A, et al. 
The new era for the treatment of psoriasis and 
psoriatic arthritis: perspectives and validated 
strategies. Autoimmun Rev 2014; 13: 64–69.

	13.	 Gladman DD. Early psoriatic arthritis. Rheum Dis 
Clin North Am 2012; 38: 373–386.

	14.	 Coates LC, FitzGerald O, Mease PJ, et al. 
Development of a disease activity and responder 
index for psoriatic arthritis–report of the Psoriatic 
Arthritis Module at OMERACT 11. J Rheumatol 
2014; 41: 782–791.

	15.	 Gladman DD, Mease PJ, Strand V, et al. 
Consensus on a core set of domains for psoriatic 
arthritis. J Rheumatol 2007; 34: 1167–1170.

	16.	 Orbai A-M, de Wit M, Mease PJ, et al. Updating 
the Psoriatic Arthritis (PsA) core domain set: a 
report from the PsA workshop at OMERACT 
2016. J Rheumatol 2017; 44: 1522–1528.

	17.	 Boehncke W-H. GRAPPA 2013 basic/
translational/clinical science update: comorbidity 
monitoring. J Rheumatol 2014; 41: 1224–1226.

	18.	 Gladman DD, Schentag CT, Tom BDM, et al. 
Development and initial validation of a screening 
questionnaire for psoriatic arthritis: the Toronto 
Psoriatic Arthritis Screen (ToPAS). Ann Rheum 
Dis 2009; 68: 497–501.

	19.	 Ibrahim GH, Buch MH, Lawson C, et al. 
Evaluation of an existing screening tool for 
psoriatic arthritis in people with psoriasis and 
the development of a new instrument: the 
Psoriasis Epidemiology Screening Tool (PEST) 
questionnaire. Clin Exp Rheumatol 2009; 27: 
469–474.

	20.	 Tinazzi I, Adami S, Zanolin EM, et al. The early 
psoriatic arthritis screening questionnaire: a 
simple and fast method for the identification of 
arthritis in patients with psoriasis. Rheumatology 
(Oxford) 2012; 51: 2058–2063.

	21.	 Piaserico S, Gisondi P, Amerio P, et al. 
Validation and field performance of the Italian 
version of the psoriatic arthritis screening and 
evaluation (PASE) questionnaire. Acta Derm 
Venereol 2016; 96: 96–101.

	22.	 Coates LC, Aslam T, Al Balushi F, et al. 
Comparison of three screening tools to detect 
psoriatic arthritis in patients with psoriasis 
(CONTEST study). Br J Dermatol 2013; 168: 
802–807.

	23.	 Haroon M, Kirby B and FitzGerald O. High 
prevalence of psoriatic arthritis in patients with 
severe psoriasis with suboptimal performance of 
screening questionnaires. Ann Rheum Dis 2013; 
72: 736–740.

	24.	 Naldi L. Scoring and monitoring the severity of 
psoriasis. What is the preferred method? What 
is the ideal method? Is PASI passé? facts and 
controversies. Clin Dermatol 2010; 28: 67–72.

	25.	 Feldman S and Krueger G. Psoriasis assessment 
tools in clinical trials. Ann Rheum Dis 2005; 64: 
ii65–ii68.

	26.	 Fredriksson T and Pettersson U. Severe 
psoriasis–oral therapy with a new retinoid. 
Dermatologica 1978; 157: 238–244.

https://journals.sagepub.com/home/taj


MS Chimenti, M Esposito et al.

journals.sagepub.com/home/taj	 13

	27.	 Mosteller RD. Simplified calculation of body-
surface area. N Engl J Med 1987; 317: 1098.

	28.	 Rich P and Scher RK. Nail psoriasis severity 
Index: a useful tool for evaluation of nail psoriasis. 
J Am Acad Dermatol 2003; 49: 206–212.

	29.	 Garrett S, Jenkinson T, Kennedy LG, et al. A new 
approach to defining disease status in ankylosing 
spondylitis: the Bath Ankylosing Spondylitis Disease 
Activity Index. J Rheumatol 1994; 21: 2286–2291.

	30.	 Coates LC, Gossec L, Ramiro S, et al. New 
GRAPPA and EULAR recommendations for the 
management of psoriatic arthritis: Process and 
challenges faced. Rheumatology (Oxford) Epub 
ahead of print 11 January 2017. DOI: 10.1093/
rheumatology/kew390.

	31.	 Mease PJ. Assessment tools in psoriatic arthritis. 
J Rheumatol 2008; 35: 1426–1430.

	32.	 Mease PJ, Palmer JB, Liu M, et al. Influence 
of axial involvement on clinical characteristics 
of psoriatic arthritis: analysis from the corrona 
psoriatic arthritis/spondyloarthritis registry. J 
Rheumatol 2018; 45: 1389–1396.

	33.	 Salvarani C, Girolomoni G, Di Lernia V, et al. 
Impact of training on concordance among 
rheumatologists and dermatologists in the 
assessment of patients with psoriasis and psoriatic 
arthritis. Semin Arthritis Rheum 2016; 46: 305–311.

	34.	 Linder D, Sampogna F, Torreggiani A, et al. 
Psodisk, a new visual method for assessing the 

burden of psoriasis on patients. J Eur Acad 
Dermatol Venereol JEADV 2012; 26: 1163–1166.

Appendix

PsA-Disk study group
Dimitra Kostaki (Dipartimento di Medicina 
Molecolare, Sapienza Università di Roma, Roma, 
Italy) Marino Paroli (Reumatologia, Sapienza 
Università di Roma, Roma, Italy), Concetta 
Potenza (Dermatologia, Sapienza Università di 
Roma Polo Pontino, Roma, Italy), Gian Domenico 
Sebastiani (Reumatologia, Ospedale San Camillo-
Forlanini, Roma, Italy), Luca Bianchi 
(Dermatologia, Università di Roma ‘Tor Vergata’, 
Roma, Italy), Stefano Calvieri (Dipartimento di 
Medicina Interna e Specialità Mediche, UOC  
di Clinica Dermatologica, Sapienza, Università di 
Roma, Roma, Italy), Rossana Scrivo 
(Reumatologia, Dipartimento di Medicina Interna 
e Specialità Mediche, Sapienza Università di 
Roma, Roma, Italy), Fulvia Ceccarelli 
(Reumatologia, Dipartimento di Medicina Interna 
e Specialità Mediche, Sapienza Università di 
Roma, Roma, Italy), and Guido Valesini 
(Reumatologia, Dipartimento di Medicina Interna 
e Specialità Mediche, Sapienza Università di 
Roma, Roma, Italy).

Visit SAGE journals online 
journals.sagepub.com/
home/taj

SAGE journals

https://journals.sagepub.com/home/taj
https://journals.sagepub.com/home/taj
https://journals.sagepub.com/home/taj

