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Abstract

Background: Psoriatic Arthritis (PsA) remains diagnostically challenging in clinical practice. The
Psoriasis Epidemiology Screening Tool - Brazilian Portuguese version (PEST-BP) offers a potential
solution for simplified case identification.

Objective: To evaluate the diagnostic accuracy of PEST-BP in detecting PsA among patients with
psoriasis in a novel Southern Brazilian population.

Methods: In this cross-sectional study, psoriasis patients from a dermatology clinic underwent
dual assessment: PEST-BP screening and gold-standard rheumatologic evaluation using CASPAR
criteria for PsA diagnosis. Statistical analyses included sensitivity, specificity, and ROC curve
determination.
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Results: Among 100 patients, 21 (21%) met the CASPAR criteria for PsA. A PEST-BP score > 3
showed the best diagnostic performance with 81% sensitivity, 79.7% specificity, and 80% overall
accuracy (AUC = 0.845, p < 0.001). Patients with PsA had a significantly higher prevalence of
dactylitis (38.1% vs. 11.4%; p = 0.004), nail psoriasis (66.7% vs. 35.4%; p = 0.01), and Psoriasis
Area and Severity Index (PASI) > 10 (42.9% vs. 19%; p = 0.023). In multivariate analysis, a PEST-
BP score > 3 (OR = 32.43; p < 0.001) and PASI > 10 (OR = 9.26; p = 0.007) were independently
associated with PsA.

Study limitations: Single-center design in a tertiary care hospital and small sample size may
overrepresent patients with severe disease.

Conclusion: The PEST-BP is a reliable and accurate tool for PsA screening in Brazilian derma-
tology settings. Its simplicity and strong diagnostic performance support its integration into
routine clinical practice for early PsA detection.

© 2025 Sociedade Brasileira de Dermatologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory disease
that develops in some patients with psoriasis. Usually, there
is a period of preclinical disease before the characteristic
manifestations, which include arthritis, enthesitis, dactyli-
tis, axial disease, or nail involvement."?

Cutaneous lesions precede the development of mus-
culoskeletal symptoms in the majority of patients. As a
consequence, dermatologists and primary care physicians
are in a favorable position to diagnose PsA.? In fact, periodic
screening is recommended by the most important medical
societies in patients receiving topical treatment for pso-
riasis, those on systemic treatment, those with extensive
affected areas, and those with nail or intergluteal involve-
ment.

Because PsA can be difficult to diagnose, the CASPAR
criteria were developed to help physicians identify people
who have PsA. In the original study, these criteria pre-
sented both high sensitivity and specificity (0.987 and 0.914,
respectively).* However, there are several challenges and
limitations when applying the criteria, particularly in cases
of early or axial PsA.®

One simple way to increase the diagnosis of PsA is to
use screening questionnaires, which are recommended by
guidelines.® Several questionnaires for screening PsA have
been developed over the last years. Some of these screen-
ing tests are complex and time-consuming, while others
have different initial purposes rather than PsA screening.’
The PEST (Psoriasis Epidemiology Screening Tool) question-
naire was developed to screen for PsA in outpatients with
psoriasis.'® This tool was originally published in English,
and it was characterized by its quick applicability and
easy understandability by patients. Recently, Mazzotti et al.
translated the PEST into Portuguese (PEST-bp), validating it
for the Brazilian population. They showed that the ques-
tionnaire is reliable in patients with psoriasis. According
to their results, a cutoff score > 3 has good sensitiv-
ity (84.6%) and specificity (63.3%) for the detection of
PsA.™

Since there are no additional studies using the PEST-bp,
the aim was to determine the accuracy of this tool in a
distinct Brazilian population.

Materials and methods

This was an observational cross-sectional study, consisting
of 100 adult patients (>18 years-old) with psoriasis. Patients
were followed at the dermatology outpatient clinic at the
Hospital Universitario de Santa Maria, Brazil. This is a uni-
versity hospital in Santa Maria, Brazil, that is a reference
for psoriasis care for a population of approximately 500,000
inhabitants. From March to September 2023, the authors
evaluated all patients with psoriasis under follow-up at the
dermatology outpatient clinic. The diagnosis of cutaneous
psoriasis was made by two dermatologists certified by the
Brazilian Society of Dermatology (LPV and RMLC), based on
a clinical or histopathological examination of all patients.
The exclusion criteria included individuals with a previous
diagnosis of PsA or cognitive impairment that did not allow
the questionnaire or the consent form to be completed.
All patients were evaluated by a rheumatologist (MRRS) for
the diagnosis of PsA using the CASPAR classification criteria,
through detailed medical history and specialized physical
examination, complemented, if necessary, by laboratory
tests and imaging studies. The present study was approved
by the local Research Ethics Committee.

To determine the required sample, the authors referred
to the methodology employed by Mazzotti et al. In their
cross-cultural validation and psychometric analysis, a sam-
ple size of 116 patients was estimated as necessary to
achieve adequate statistical power. This calculation was
based on an expected sensitivity of 97% and specificity of
79% for the PEST-bp questionnaire in detecting psoriatic
arthritis (PsA), with a PsA prevalence of 20% among psoriasis
patients. Cronbach’s alpha coefficient of 0.80 was consid-
ered for internal consistency, and a confidence interval of
95% was set. Utilizing these parameters, and accounting for
asignificance level (a) of 0.05 and a desired statistical power
(1 - B) of 80%, the authors aim to recruit a minimum of 116
participants.

Statistical analysis

The analyses were performed with the Statistical Package
for Social Sciences (SPSS), version 21.0. The distribution
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Fig. 1

of quantitative data was verified using the Kolmogorov-
Smirnov test. The continuous variables were described as
mean and standard deviation, or median and interquartile
range, according to the distribution of data. Categorical
variables were presented as absolute and relative values.
For each PEST score, analysis of accuracy, sensitivity, and
specificity was performed, and a Receiver Operating Char-
acteristic (ROC) curve was constructed. The optimal cutoff
point for the PEST score to identify patients at high risk for
PsA was chosen using the Youden J index. A ROC curve > 0.7
was considered to indicate sufficient predictive accuracy. A
multivariate logistic regression analysis was performed to
determine the independent predictors associated with PsA.

Flowchart of the study population (Fig. 1). Psoriasis
patients were followed at the outpatient clinic (n = 118),
with exclusions and the PsA identification process.

Results

From the 118 patients with psoriasis under regular follow-
up at the Dermatology Outpatient Clinics, eighteen were
excluded from the present study for the following reasons:
eleven had a priori diagnosis of PsA; one had cognitive disor-
ders; and six patients were unable to undergo the complete
rheumatological evaluation. The flow chart of selection and
initial results is depicted in Fig. 1.

A total of 100 patients were eligible for the study.
The mean age was 52.1 + 14.8 years, 50 (50%) were
female, and 18 (18%) were active smokers. The median Body
Mass Index (BMI) was 29.8 kg/m? (Interquartile Range (IR):
26.3-32.4 kg/m?). Seventy-five patients (75%) presented
comorbidities, such as obesity in 39 (39%), and systemic
arterial hypertension (SAH) in 37 (37%). A family history of
psoriasis was present in 33 (33%). Eighty-five (85%) patients
were users of Rheumatic Disease-Modifying Antirheumatic
Drugs (DMARDs) at the inclusion in the study. Plaque psoriasis

Coghnitive disorders (n=1)
Unable to perform
evaluation (n=6)

rheumatologic

The flowchart of selection and initial results.

was the most common type with 73 (73%) patients, followed
by palmoplantar in 17 (17%). The mean duration of the dis-
ease was 13.23 + 9.41 years. Regarding psoriasis severity, 76
(76%) patients had mild disease with the median PASI score
of 3.75 (IR: 1.13-9.3). A history of dactylitis was reported
by 17 (17%) of the patients, and nail psoriasis was diagnosed
in 42 (42%) cases. The median PEST score was 2 (IR: 1-3).
Concomitant rheumatological diseases were present in 38
patients, with osteoarthritis occurring in 24 patients, fol-
lowed by fibromyalgia in 5, gout in 3, and osteoporosis in 3.
The baseline characteristics are shown in Table 1.

According to the CASPAR criteria, 21 (21%) of patients
received the diagnosis of PsA. Their mean age was
55.7 + 10.3 years, 12 (57.1%) were female, and the median
BMI was 30 kg/m? (IR: 26.6-32.6 kg/m?). The PASI score
was > 10 in 9 (42.9%) patients, corresponding to moder-
ate to severe psoriasis. Dactylitis was present in 8 (38.1%),
while nail psoriasis occurred in 14 (66.7%). Regarding joint
involvement of PsA, the oligoarticular type was the most
common, occurring in 10 (47.6%), followed by polyarticular
in 7 (33.3%), and axial in 2 (9.5%). Among the 21 patients
with PsA, the PEST-BP score was > 3-points in 17 (81%). The
main characteristics of patients with PsA are described in
Table 2.

In patients with PsA, there was a higher prevalence of
dactylitis (38.1 vs. 11.4%; p = 0.004), and nail psoriasis
(66.7% vs. 35.4%; p = 0.01). Also, there was a higher preva-
lence of PASI score > 10 (42.9% vs. 19%; p = 0.023).

The ROC curve statistics showed the PEST-BP > 3 pre-
sented the best cutoff for diagnosis of PsA, with the area
under the curve of 0.845 (p < 0.001), accuracy of 80%,
sensitivity of 81% and specificity of 79.7% (Fig. 2). The mul-
tivariate logistic regression revealed that a PEST-BP score >
3 (OR = 32.43; p < 0.001) and a PASI score > 10 (OR = 9.26;
p = 0.007) were significantly associated with the diagnosis
of PsA, as shown in Table 3.
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Table 1 Clinical and demographic characteristics of
patients with psoriasis at the Dermatology Outpatient Clinic.

Table 2 Demographic, articular, and skin characteristics of
patients diagnosed with psoriatic arthritis at the Dermatol-

Characteristics n (%)

Age (years)? 52.1 (14.8)
Female Sex 50 (50)
Obesity 39 (39)
SAH 37 (37)
Type 2 DM 18 (18)
Dyslipidemia 13 (13)
Depression 12 (12)
Cerebrovascular disease 2 (2)
Coronary artery disease 2 (2)

Body Mass Index (Kg/m?)P

28.3 (26.3 - 32.4)

Active smoking 18 (18)
Former smoker 18 (18)
Family history of psoriasis 33 (33)
Using DMARDs 85 (85)
Psoriasis diagnosis (years)? 13.23 (9.41)
Psoriasis type
Plaque 73 (73)
Palmoplantar 17 (17)
Guttate 6 (6)
Inverse 3(3)
Pustulosis 1(1)
Dactylitis 17 (17)
Nail psoriasis 42 (42)
PASI Score® 3.75 (1.13 - 9.3)
PASI Score < 10 76 (76)
PASI Score > 10 24 (24)
PEST-bp Score” 2(1-3)
Other rheumatologic diseases n =38 (38)
Osteoarthritis 24 (63.2)
Fibromyalgia 5(13.2)
Gout 3(7.9)
Osteoporosis 3(7.9)

SAH, systemic arterial hypertension; DM, diabetes mellitus;

DMARDs, Disease-Modifying Rheumatologic Drugs.
@ Values described as mean and Standard Deviation.
b Values described as median and interquartile range.

ogy Outpatient Clinic.

n =21 (%)

Age (years)?® 55.7 (10.3)
Female sex 12 (57.1)
BMI (Kg/m?2)P 30 (26.6 - 32.6)
Comorbidities

Obesity 10 (47.6)

HTN 7 (33.3)

DM Type 2 2 (9.5)

Dyslipidemia 5(23.8)

Depression 3 (14.3)
Smoking

Former smoker 1(4.8)

Active smoker 5(23.8)
Family history of psoriasis 7 (33.3)
Nail psoriasis 14 (66.7)
Dactylitis 8 (38.1)
DMARDs 18 (85.7)
PASI® 7.2 (0.8 -9.3)
Severity of psoriasis

Up (PASI < 10) 12 (57.1)

Moderate/Severe (PASI > 10) 9 (42.9)

PEST-BP

<3 4 (19)

>3 17 (81)
Joint pattern

Oligoarticular 10 (47.6)

Polyarticular 7 (33.3)

Oligoarticular/Axial 2 (9.5)

Axial 2 (9.5)

BMI, Body Mass Index; HTN, Hypertension; DM, Diabetes melli-
tus; DMARDs, Disease-Modifying Drugs; PASI, Psoriasis Area and
Severity Index; PEST-BP, Psoriasis Epidemiology Screening Tool,

Portuguese (Brazilian) version.

@ Values described as mean and standard deviation.
b values described as median and interquartile range.

Discussion

The PEST is a simple tool designed for screening PsA,
enabling those at greatest risk to be referred to rheumato-
logic evaluation. In its original publication by Ibrahim et al.,
the cutoff determined by the ROC curve was > 3, and the
PEST presented a sensitivity of 92% and specificity of 78%
for screening PsA.'% Recently, Mazzotti et al. translated and
validated the PEST questionnaire into Portuguese, adapting
it to the Brazilian population (PEST-bp). They observed an
81% accuracy with a cutoff > 3 as suggestive of PsA, with a
sensitivity of 84.6% and specificity of 63.3%."" The present
study, performed in a different Brazilian population, con-
firms the usefulness of the PEST-bp >3 for diagnosing PsA,
with an accuracy of 80%, sensitivity of 81% and specificity of
79.7%.

There are other screening questionnaires developed for
screening PsA, like the Toronto Psoriatic Arthritis Screen
(ToPAS), the Psoriatic Arthritis Screening Evaluation (PASE),

and EARP.">"* The studied group chose to use the PEST tool
due to its slightly superior performance, fast application,
understandability by patients, and ease of application by
physicians across different countries.” =7

Regarding the severity of psoriasis, the authors observed
that moderate to severe psoriasis (corresponding to a PASI
score > 10) is associated with a 9.26 times higher chance of
PsA compared to mild disease. Similar results were observed
by other authors, like Eder et al., who observed that severe
psoriasis (PASI > 20) was a predictor of risk for PsA.'® A
retrospective study by Wilson et al. showed that the risk
of PsA was 2.24 times higher if skin was affected in more
than 3 sites.” Similarly, in a North American study with
27,220 patients who answered a questionnaire, Gelfand
et al. observed that the prevalence of PsA was higher in
patients who had more skin involvement.?’ The associa-
tion between psoriasis severity and PsA observed in several
studies can be explained by a higher degree of systemic
inflammation, which can be a trigger for musculoskeletal
involvement.®
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PEST-BP >
3
Acuracy 80%
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Specificity 79.7%
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NPV 94%

(A) The ROC curve shows sensitivity versus specificity of the scores used to discriminate patients with Psoriatic Arthritis

(PsA). (B) Cumulative sensitivity and specificity for different cutoff points of the PEST-BP score according to CASPAR criteria. (C)
Accuracy, sensitivity, specificity, Positive Predictive Value (PPV), and Negative Predictive Value (NPV) for the cutoff PEST-BP >3.

Table 3

Multivariate logistic regression model for analysis of the association of variables with the diagnosis of psoriatic arthritis.

Univariate Analysis

Multivariate Analysis

OR (95% IC) p OR (95% IC) p
Age 1.06 (0.99-1.13) 0.094
Female sex 0.36 (0.06-2.04) 0.247
Comorbidities 0.54 (0.08-3.63) 0.528
Obesity 0.63 (0.14-2.85) 0.550
PASI > 10 26.38 (2.85-244.17) 0.004 9.26 (1.81-47.35) 0.007
Ungual psoriasis 2.38 (0.42-13.54) 0.327
Dactylis 4.73 (0.91-24.72) 0.065
PEST > 3 36.33 (4.43-297.73) 0.001 32.43 (6.58-159.92) <0.001
DMRDs 1.05 (0.13-8.36) 0.963
Smoking 0.68 (0.13-3.54) 0.649
Family history of psoriasis 1.05 (0.20-5.44) 0.958

OR, Odds Ratio; 95% IC, 95% Confidence Interval; PASI, Psoriasis Area and Severity Score; PEST-BP, Psoriasis Epidemiology Screening Tool

- Brazilian Portuguese; DMRDs, Disease-Modifying Rheumatic Drugs.

In the present study, the authors observed that there was
a significantly higher prevalence of nail psoriasis in patients
with PsA than in patients with cutaneous disease. These
findings were also observed by other authors. For example,
Wilson et al. observed that nail dystrophy was a predictor
of risk for PsA." The association of nail psoriasis with PsA
is thought to be due to the nail’s proximity to the distal
interphalangeal enthesis. When inflammation occurs, there
is also a reflection in the nail apparatus.”’

Dactylitis is also a pivotal manifestation of PsA, being part
of the CASPAR criteria. It’s considered a marker of severe
joint disease. In the present study, the authors observed
a higher prevalence of dactylitis in patients with PsA and
PEST-bp > 3. Brockbanck et al. observed that radiological

progression of psoriasis was more prominent in the group
with dactylitis. Scriffignano et al. observed that patients
with early-onset psoriasis were more likely to have dactyli-
tis. Dactylitis is an early sign in 10% of patients with PsA,
and half of patients with dactylitis have their first episode
before the diagnosis of psoriatic joint disease.??"%*

The authors acknowledge that the present study has lim-
itations. First, this is a single-center study conducted in
a tertiary hospital. As a consequence, the population had
potentially more severe disease. Second, the sample size is
considered small. Given the constraints of patient recruit-
ment within the outpatient clinic, all eligible patients were
initially considered for participation. However, following
the application of inclusion and exclusion criteria, a total
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of 100 patients were successfully recruited for this study.
While this sample size is smaller than the original study
by Mazzotti et al. it represents the entirety of the accessi-
ble patient population within the study timeframe."" Third,
most patients were under systemic treatment with DMARDs
at the time of the evaluation, which may have influenced
the evaluation of the severity and extent of psoriasis and
joint symptoms.

Conclusion

Despite the limitations observed, the present work was able
to confirm the high accuracy of the PEST-bp in tracking PsA.
Considering the high rate of joint damage in the first years
of the disease, the use of simple screening questionnaires
becomes a tool for early detection of PsA, providing der-
matologists with a unique opportunity to screen for this
disease.
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