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BASIC/CLINICAL SCIENCE

The Electronic Psoriasis and Arthritis Screening
Questionnaire (ePASQ): A Sensitive and Specific Tool to
Diagnose Psoriatic Arthritis Patients
Majed Khraishi, Jonathan Mong, Gerry Mugford, and Ian Landells

Background: We report on an electronic version of the Psoriatic Arthritis Screening Questionnaire (ePASQ), a sensitive and

specific tool for diagnosis of psoriatic arthritis (PsA) in patients with plaque psoriasis.

Objective: To validate the ePASQ against the original paper version.

Method: The ePASQ scores 15 points on 10 weighted questions and a 68-joint diagram. Data were collected from a prospective

cohort of 42 patients with early PsA meeting the Classification Criteria for Psoriatic Arthritis (CASPAR) criteria and from 12 plaque

psoriasis patients without PsA.

Results: The receiver operating characteristic curves for the ePASQ group yielded an optimal 97.62% sensitivity and 75.00%

specificity, for a cutoff score of 7. A cutoff point of 8 yielded 88.10% sensitivity and 75.00% specificity. Concordance of the paper and

electronic scores was very high.

Conclusion: The ePASQ is a sensitive and specific tool to screen for PsA. The simple electronic administration and automatic

scoring minimize clinician involvement and increase the potential for wider distribution.

Antécédents: Nous présentons une version électronique du dépistage de la polyarthrite psoriasique (ePASQ), un outil précis et

spécifique qui permet le diagnostic de la polyarthrite psoriasique chez les patients souffrant de psoriasis en plaque.

Objectif: Valider le ePASQ contre la version originale papier.

Méthode: Le ePASQ affiche 15 points sur 10 questions pondérées et 68 diagrammes connexes. Les données ont été recueillies

auprès d’une cohorte de 42 patients atteints d’une forme précoce de polyarthrite psoriasique répondant aux critères CASPAR et de 12

patients atteints de psoriasis en plaque sans polyarthrite.

Résultats: Les courbes de fonction d’efficacité du récepteur pour le groupe du ePASQ a rapporté un niveau optimal de précision

de 97,62 % et de spécificité de 75 % pour un score de 7. Un score de 8 points a donné 88,10 % sur la précision et 75 % sur la spécificité.

La concordance entre les scores électroniques et les scores papier était bien élevée.

Conclusion: Le ePASQ est un outil précis et spécifique qui permet de dépister la polyarthrite psoriasique. L’administration et le

pointage électroniques simples minimisent l’implication du clinicien et augmentent la possibilité d’une distribution élargie.

P SORIATIC ARTHRITIS (PSA) is a serious form of

inflammatory arthritis that affects up to 30% of indi-

viduals with psoriasis.1 PsA has been described as a chronic

inflammatory arthropathy affecting the distal interphalan-

geal joints of the hands, the metatarsophalangeal joints of

the feet, and the spine.2 The condition occurs equally in

men and women and is associated with increased

morbidity and mortality, resulting in a reduced quality

of life and diminished functional capacity.1,3,4

Historically, detection and management of PsA have been

complicated by the absence of a widely accepted, validated

case definition5 and the lack of effective therapies.6,7

However, significant advancements in the field offer the

potential for improved diagnosis and management. The

advent of the Classification Criteria for Psoriatic Arthritis

(CASPAR)5 in 2006 provided a sensitive (91.4%) and specific

(98.7%) tool for confirming the diagnosis of PsA, the

introduction of biologic agents (eg, anti–tumor necrosis

factor antagonists) provided new therapeutic strategies for
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the clinician,8,9 and the first consensus treatment recom-

mendations for PsA, introduced in 2008, provided a

framework for clinicians to assess treatment strategies.7

With these advances, the need for early detection of PsA has

been highlighted. Given that most patients develop PsAmany

years after the onset of their psoriasis (PsO),1 patients with

PsO alone are usually managed by dermatologists or general

practitioners (GPs). These clinicians are thus in an excellent

position to screen for PsA early in the disease course.

Since the introduction of the first screening tool, the

Psoriasis and Arthritis Questionnaire (PAQ), in 1997,10 four

new tools, all with good sensitivity and specificity, have been

introduced: the Psoriasis Epidemiology Screening Tool

(PEST),11 the Psoriatic Arthritis Screening and Evaluation

(PASE) questionnaire,12 the Toronto Psoriatic Arthritis

Screen (ToPAS),13 and, most recently, in 2010, the Psoriasis

and Arthritis Screening Questionnaire (PASQ).14 All of

these tools require varying degrees of physician involvement

in administration and manual scoring. For a screening tool

to gain wide acceptance, the demands on the clinician’s time

must be minimal. We report here on an electronic version of

the Psoriasis and Arthritis Screening Questionnaire

(ePASQ), which was developed to be self-administered,

easy to use, and self-scoring, requiring no physician

involvement. The objectives of this study were to examine

the sensitivity and specificity of the ePASQ and to validate it

against the original paper version.

Methods

Instrument Design

The ePASQ is based on the original paper version of the

PASQ. The PASQ study was presented as an abstract at

Annual European Congress of Rheumatology (EULAR) in

200815 and published in full in 2010.14 The questions and

scoring are identical in the two versions. The diagram used

to indicate joint swelling and pain is a slightly different

shape in the electronic version (a consequence of the

electronic medium). Both paper and electronic versions

are self-administered.

The PASQ was developed by combining some of the

questions contained in the PAQ,10 with a diagram of 68

joints plus the spine. The PASQ questions (Table 1)

differed from the original PAQ in that the duration of

morning stiffness for joints (Q4a) and spine (Q6a) was

reduced from 45 minutes (based on rheumatoid arthritis

criteria) to 30 minutes. We felt that most practicing

rheumatologists use a 30-minute time frame to differ-

entiate between inflammatory and noninflammatory

arthritis.

On the diagram, patients were asked to indicate where

they experienced joint swelling or pain, either at screening

or in the past (Figure 1). We weighted the points

consistent with the different presentations and joints

affected in PsA as described by Moll and Wright,16 as well

as based on our clinical experience with the presentation of

patients with PsA and other common forms of arthritis.

The diagram was scored 0, 1, 3, or 5 depending on the

distribution of the patients’ markings (Table 2).

Scoring of the diagram for each patient was conducted

by one of the researchers and confirmed by the other. Any

discrepancy in score was resolved by joint review of the

diagram and decided by consensus. PsO patients with no

known history of PsA were examined by a nurse

experienced in joint examination, and the findings were

confirmed by the rheumatologist.

Table 1. Psoriasis and Arthritis Screening Questionnaire (PASQ) Questions

Question Response

Score for Positive

Response

1. Have you ever thought you might have arthritis? Yes No 1

2. Have you ever had a swollen joint? Yes No 2

3. Has a doctor ever told you that you have arthritis? Yes No 2

4. Are your joints stiff when you wake up in the morning? Yes No 1

4a. If yes to #4, how long does the stiffness last? ___ min ___ hr 1 if more than 30 min

5. Have you ever had back troubles? Yes No 0

6. Has your back ever been stiff in the morning? Yes No 0

7. Do your fingernails or toenails have holes or ‘‘pits’’? Yes No 1

8. Do your fingernails come loose from the nail bed? Yes No 1 for any 2 positive

responses to 7, 8, or 99. Are your nails abnormally thick? Yes No

10. Does anyone in your family have arthritis? Yes No 0

10a. If yes to #10, who? 0
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The ePASQ was developed using Adobe Creative Suite 4

software (Adobe Systems Inc, San Jose, CA) and was based

on the previous paper version. The ePASQ, like the PASQ,

was programmed to provide a maximum of 15 points, 10

for the questions and 5 for the diagram. A major

innovation of the ePASQ is the electronic scoring of the

questions and diagram.

Patient Selection and Data Collection

For the initial PASQ validation study, patients were

recruited from a population of PsO and PsA patients seen

at a combined dermatology and rheumatology center,

Nexus Clinical Research, in St. John’s, Newfoundland.

Consecutive patients presenting with PsO or PsO and

arthritis who agreed to participate were asked to complete

the PASQ and a standardized demographics page. They

were eligible for the study if they had a confirmed

diagnosis of PsA from a rheumatologist or a confirmed

diagnosis of PsO from a dermatologist. Data were collected

from 87 patients, 58 with PsA meeting the CASPAR

criteria and 29 with PsO and no evidence of arthritis. (The

CASPAR criteria are simple and highly specific [98.7%]5

and the de facto gold standard today for the clinical

diagnosis of PsA.) This sample population had long-

standing PsO with a mean duration of 20.18 6 13.5 years.

For the current study, subjects were selected from a

prospective cohort of patients with suspected early PsA

(with or without known PsO). These patients were referred

to the same center by dermatologists and GPs for

evaluation of possible arthritis and had no previous

diagnosis of arthritis from a rheumatologist.

Data collection took place between April and July 2009.

Consecutive patients self-administered the paper version

of PASQ, as well as a standardized demographics form, as

part of their screening visit at the clinic. To assess whether

patients met the CASPAR criteria,5 the rheumatologist,

without knowledge of the PASQ score, reviewed each

patient’s clinical, laboratory, and radiologic studies.

Patients were excluded from the study if incomplete

records prevented CASPAR criteria verification. Data were

collected from 54 patients.

The ePASQ was self-administered by this same sample

of patients within 6 months of the initial data collection

(range 0–6 months). The electronic questionnaire was

available on a computer in the clinic waiting room. The

nurse coordinator opened the file and provided instruc-

tion on how to proceed and basic assistance to the few

patients unfamiliar with use of a computer. Patients were

able to complete the program with little difficulty. The

ePASQ data were validated against the stored paper

questionnaires.

Figure 1. The Psoriasis and Arthritis Screening Questionnaire:
diagram for patient assessment of painful and swollen sites.

Table 2. Scoring Scheme for the Diagram Component of the

PASQ

Points Area Marked on Diagram

0 Nothing or nonjoint areas

1 Many symmetric joints: MCP, MTP, wrists (not DIP)

3 One large joint only or spine only

Many nonsymmetric joints, excluding DIPs

5 DIPs or less than five joints

One large joint (knee, hip, or shoulder) plus the spine

DIP5 distal interphalangeal; MCP5metacarpophalangeal; MTP5metatar-
sophalangeal; PASQ 5 Psoriasis and Arthritis Screening Questionnaire.
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Ethics approval for the study was obtained from a local

university-based Institutional Review Board, and all

patients gave their signed, informed consent to participate.

Statistics

Descriptive statistics for the data sets were generated by

SPSS software version 16.0 (SPSS Inc, Chicago, IL).

Continuous variables were summarized by means and

standard deviation, and categorical variables were

described by frequency and percent. Scores obtained from

the paper and the electronic versions were compared.

Using MedCalc (MedCalc Software bvba, Mariakerke,

Belgium) software, a receiver operating characteristic

(ROC) was determined for both versions to determine

the number of items needed to be present to achieve

optimal sensitivity and specificity (ie, the optimal cutoff

point to identify patients with PsA).

Results

In the current study, 54 patients completed the PASQ and

ePASQ; 42 met the CASPAR criteria and were confirmed

to have PsA by the rheumatologist. The remaining

12 patients did not have PsA at the time of their

assessment and were included as a comparison group in

the analysis. The mean PsA symptom duration was

12 months (SD 0–25 months), and the mean PsO duration

was 5.2 years (SD 4.02 years). The characteristics of the

patients are shown in Table 3.

A composite ePASQ score (area under the curve [AUC]

5 0.876, 95% CI: 0.758–0.950, p 5 .001) of 7 (maximum

score of 15) was determined to be the optimal cutoff for

distinguishing PsA patients from non-PsA patients

(Figure 2). At this cutoff, the ePASQ demonstrated an

optimal 97.62% sensitivity and 75.00% specificity. A cutoff

score 1 point higher at 8 provided 88.10% sensitivity and

75.00% specificity (Table 4).

Analysis of the paper PASQ composite score (AUC 5
0.881, 95% CI: 0.764–0.953, p 5 .001) showed an op-

timum cutoff score of 7 (Figure 3) with 92.86% sensitivity

and 75.00% specificity. A score of 8 provided a decreased

sensitivity of 80.95% and an identical 75.00% specificity

(Table 5).

All but 2 of the 42 PsA patients scored 8 or more in

the paper version of the PASQ. Concordance of the paper

and electronic scores was very high with a single patient,

who scored above the diagnostic threshold in the ePASQ

(score of 11) and at the cutoff point in the paper version

(score of 7).

Discussion

Although high specificity is of particular value for a

diagnostic tool (eg, CASPAR) to identify appropriate

Table 3. Patient Characteristics Stratified by Diagnosis (PsA

versus PsO)

Characteristic PsA PsO

Number of patients 42 12

Sex Male: 16 Male: 9

Age at onset (yr) 46 (28–63) 38.8 (20–53)

Duration of skin

disease (yr)

5.10 (0.5–11) 4.58 (1–10)

Duration of PsA (mo) 12 6 10

PsA 5 psoriatic arthritis; PsO 5 psoriasis.

Figure 2. Receiver operating characteristic (ROC) curves* for the
electronic version of the Psoriatic Arthritis Screening Questionnaire
composite score (maximum score of 15). The curves reflect different
cutoff points of sensitivity and specificity. The solid line indicates the
optimal cutoff point of 7 (sensitivity 97.6%, specificity 75.0%). The
dotted line on the left is for a score of 15, with a specificity of 100% and
a sensitivity of 0%. The dotted line on the right is for a score of 5 (the
lowest tested). *An ROC curve is a plot of the true-positive rate against
the false-positive rate for the different possible cutoff points of a
diagnostic test. An ROC curve demonstrates several things: (1) it
shows the tradeoff between sensitivity and specificity (any increase in
sensitivity will be accompanied by a decrease in specificity); (2) the
closer the curve follows the left-hand border and then the top border
of the ROC space, the more accurate the test; (3) the closer the curve
comes to the 45u diagonal of the ROC space, the less accurate the test;
and (4) the slope of the tangent line at a cutoff point gives the
likelihood ratio for that value of the test.
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patients for therapy, criteria with high sensitivity are

particularly desirable in a screening tool to maximize the

number of potential candidates identified for subsequent

evaluation by a specialist. In a community-based popula-

tion of patients with PsO and early PsA, the ePASQ

demonstrated 97.62% sensitivity and 75.00% specificity at

an optimal cutoff score of 7. This was in excellent

concordance with the paper version findings of 92.86%

sensitivity and 75.00% specificity at the same cutoff. These

findings correspond well with the original PASQ study in

patients with long-duration PsO or PsA, which demon-

strated 86.27% sensitivity and 88.89% specificity at an

optimal cutoff of 9 (AUC 5 0.913, 95% CI 0.833–0.963,

p 5 .001). A cutoff of 8 would yield a sensitivity of 92.16%

and a specificity of 77.78%.14 These findings indicate that

the ePASQ is an effective screening tool for identifying

patients with PsA (including those with early disease) and

that the electronic format is an effective means of self-

administration by patients.

Sensitivity and specificity figures for the other PsA

screening tools range from 85 to 97% and from 75 to 88%,

respectively.10–14 Although the ePASQ’s 75% specificity is

at the lower end of the scale, its 97.6% sensitivity is the

highest. If the goal of a screening tool is to identify the

maximum number of patients possible with suspected PsA

for specialist referral (to confirm PsA), high sensitivity is

required. If, however, the user of the tool is more

concerned with excluding other diseases, a higher cutoff

point will provide greater specificity (at the cost of less

sensitivity).

It should also be pointed out that the ePASQ results

were derived from an early PsA cohort with PsA symptom

duration #12 months. The specificity and sensitivity of

other PsA screening tools in this population are unknown

as the other tools have not been tested in this group.

Examining how the ePASQ compares with other PsA

screening tools is, of course, complicated by the differing

objectives, designs, and methodologies of the studies. The

ePASQ, like two other tools, the PEST11 and the ToPAS,13

asks questions related to current and historical symptoms.

The PASE, however, asks only questions related to current

symptoms and, as the PASE authors indicate, may not

detect patients who do not have active symptoms at the

time of screening.12

Unlike the other tools, the ToPAS was developed to

identify PsA in an unspecified rather than a psoriatic

Table 4. Criterion Values and Coordinates for ePASQ Composite Score

Criterion Sensitivity 95% CI Specificity 95% CI +LR 2LR

. 6 100.00 91.6–100.0 66.67 34.9–90.1 3.00 0.00

. 7* 97.62 87.4–99.9 75.00 42.8–94.5 3.90 0.032

. 8 88.10 74.4–96.0 75.00 42.8–94.5 3.52 0.16

. 9 69.05 52.9–82.4 83.33 51.6–97.9 4.14 0.37

. 10 45.24 29.8–61.3 83.33 51.6–97.9 2.71 0.66

. 11 28.57 15.7–44.6 100.0 73.5–100.0 0.71

. 12 9.52 2.7–22.6 100.0 73.5–100.0 0.90

ePASQ 5 electronic version of the Psoriatic Arthritis Screening Questionnaire; +LR 5 positive likelihood ratio; 2LR 5 negative likelihood ratio.
Sensitivity refers to the proportion of patients with psoriatic arthritis who had the feature. Specificity refers to the proportion of controls who did not have
the feature.
*Optimum cutoff.

Figure 3. Receiver operating characteristic (ROC) curve for the
Psoriatic Arthritis Screening Questionnaire composite score (max-
imum score of 15). The curves reflect different cutoff points of
sensitivity and specificity. The solid line indicates the optimal cutoff
point of 7 (sensitivity 92.9%, specificity 75.0%). The dotted line on the
left is for a score of 15, with a specificity of 100% and a sensitivity of
0%. The dotted line on the right is for a score of 5 (the lowest tested).
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population. Further research will be needed to determine

whether physicians are willing to screen the general

population for a condition with such a low prevalence

(estimated at 1%1). We intend to investigate large-scale

use of the ePASQ in clinical settings where there are mainly

PsO patients with no known diagnosis of joint disease (eg,

primary care and general dermatology).

We feel that ease of use is a key factor in optimizing use

of a screening tool in the busy office. Among the paper-

based tools, the PEST is the simplest, with just five

unweighted questions related to symptoms plus a 21-joint

diagram. The PASE uses two subscales, a 7-item symptom

scale and an 8-item function scale, with each item scored on

a 5-point agreement scale. The ToPAS is based on 12

weighted questions and includes pictures of psoriasis and

nail lesions, whereas the PASQ is based on 10 weighted

questions and a 68-point diagram. All the tools require

varying degrees of physician involvement in administration

and manual scoring. The ePASQ was developed to eliminate

these potential barriers to use and has demonstrated its

potential to be widely used in dermatology practices (or

other locations where PsO patients are present), requiring

little effort on the part of busy clinicians to administer or

interpret. Patients completed the simple computer program

with little difficulty, and in a key innovation, the score is

automatically calculated. This ease of use can only enhance

the detection and management of PsA.

We hypothesize that the one patient who scored 11 on

the ePASQ and 7 on the paper PASQ may have been

unfamiliar with the use of the computer. It is also possible

that his disease status changed significantly in the weeks

between the administration of the paper and electronic

versions of the tool.

To the best of our knowledge, the ePASQ represents the

first electronic diagnostic tool available in the field of

rheumatology, and electronic technology opens the door

to improved patient management. The ePASQ could be

made available on credible psoriasis-related websites for

the public to self-administer. If scores warrant, individuals

could be encouraged to seek medical advice from their

physicians. This could be particularly helpful in high-

lighting the condition for physicians in areas with limited

access to specialists. The ePASQ may also prove a useful

tool in population-based studies, especially in remote

areas, seeking to identify the prevalence of psoriatic

arthritis.

The results of this study provide evidence that the

ePASQ is an effective screening tool for PsA. The ePASQ

is not, however, intended to replace a comprehensive

evaluation and diagnosis by a rheumatologist. We are also

not suggesting that treatment choices be based on this

tool alone. ePASQ scores serve as an indicator of pa-

tients at risk who should receive further follow-up by a

specialist.

We anticipate future research to demonstrate the value

of the ePASQ in differentiating between patients who have

PsA and patients with other forms of arthritis.
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Table 5. Criterion Values and Coordinates for Paper PASQ Composite Score

Criterion Sensitivity 95% CI Specificity 95% +LR 2LR

. 6 97.62 87.4–99.9 66.67 34.9–90.1 2.93 0.036

. 7* 92.86 80.5–98.5 75.00 42.8–94.5 3.71 0.095

. 8 80.95 65.9–91.4 75.00 42.8–94.5 3.24 0.25

. 9 69.05 52.9–82.4 83.33 51.6–97.9 4.14 0.37

. 10 47.62 32.0–63.6 91.67 61.5–99.8 5.71 0.57

. 11 35.71 21.6–52.0 91.67 61.5–99.8 4.29 0.70

. 12 26.19 13.9–42.0 100.00 73.5–100.0 0.74

PASQ 5 Psoriatic Arthritis Screening Questionnaire; +LR 5 positive likelihood ratio; 2LR 5 negative likelihood ratio.
Sensitivity refers to the proportion of patients with PsA who had the feature. Specificity refers to the proportion of controls who did not have the feature.
*Optimum cutoff.
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