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Abstract

Aim: Psoriatic arthritis (PsA) is common in psoriasis patients but is sometimes overlooked. Delayed diagnosis of PsA can lead to joint 
erosion, axial damage, and impaired physical function. Screening tools are essential for early diagnosis and selecting the right patients 
for rheumatological evaluation. We aimed to develop a practical and comprehensive screening tool using the ChatGPT and compare its 
performance with that of validated questionnaires.

Methods: A prospective study was conducted on adult psoriasis patients who had musculoskeletal complaints but were not diagnosed with 
PsA. Artificial intelligence (AI)-powered PsA screening (AIPS) was developed by selecting questions on peripheral arthritis, axial inflammation, 
and enthesitis from multivariate analyses conducted via Chat GPT 4.0. The Psoriasis Epidemiology Screening Tool (PEST), the Early Arthritis for 
Psoriatic Patients Questionnaire (EARP), and the AIPS questionnaires were completed concurrently by all psoriasis patients. All patients were 
evaluated for PSA diagnosis by three rheumatologists who were blinded to the questionnaire responses.

Results: The study included 199 patients, 115 (57.8%) of whom were female. The mean age was 44.4 ± 13.3 years. PSA was detected in 
84 psoriasis patients (42.2%). The sensitivity of the EARP questionnaire, 98%, was greater than those of the AIPS and PEST questionnaires, 
which had 92% and 83% sensitivity values, respectively. However, the AIPS had a higher specificity at 96% than did the PEST and EARP, with 
specificities of 91% and 80%, respectively.

Conclusion: The AIPS questionnaire is an effective tool for screening for PsA, exhibiting high sensitivity and specificity. Artificial intelligence 
can help screen patients, saving time and money.
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Introduction

Psoriasis is a common chronic inflammatory papulosquamous 
skin disease with various clinical presentations. Psoriatic arthritis 
(PsA) has a higher frequency, reaching 30% in psoriasis patients, 
and causes dysfunction by turning into severe arthritis.1 It is 
estimated that approximately 80% of patients with PsA present 
to dermatology clinics with cutaneous psoriasis up to 10 years 
before the onset of arthritis.2 As a result, the patient is more 
likely to be seen by a dermatologist before a rheumatologist. 
Furthermore, a dermatologist’s therapy decision for a psoriasis 
patient is determined by the presence or absence of PsA.3 A 
meta-analysis revealed that the prevalence of undiagnosed PsA 
in psoriasis patients attending dermatology clinics was 17.4%.4 
PsA diagnosis is challenging due to the variability of symptoms 
and the lack of serum biomarkers. A comprehensive evaluation 
by a rheumatologist is essential for an accurate diagnosis of 
PsA to prevent misdiagnosis and avoid unnecessary treatment.5 
It is therefore crucial to identify psoriasis patients with a higher 
risk of PsA development to stop the progression of PsA. Clinical 
predictors of PsA include nail, scalp, and genital psoriasis, obesity, 
arthralgia, history of uveitis, and having a first-degree relative with 
PsA.6 However, it is difficult to determine the presence of PsA by 
evaluating these predictors independently. Sending every psoriasis 
patient to a rheumatologist may lead to labor, time, and economic 
losses, therefore dermatologists need to filter patients and refer 
patients in need to rheumatologists for early diagnosis of PsA. A 
potential shift in the practice of dermatologists away from the 
examination of the musculoskeletal system may present challenges 
in screening for PsA. In this instance, the utilization of screening 
tools becomes a crucial aspect. Several screening tools were 
developed that combine clinical predictors and joint complaints 
to reduce unnecessary patient referrals to rheumatologists.7-10 
Nevertheless, the current screening tools are time-consuming, 
complex, and have a high false positive rate, which limits their use 
in dermatological routines.11

As healthcare systems globally encounter challenges such 
as increased costs, restricted access, and rising demand for 
personalized care, there is growing evidence to suggest that 
using AI can assist in resolving these issues.12 In numerous 
medical disciplines, including dermatology and rheumatology, the 
utilization of AI for the processing of patient data has the potential 
to facilitate a more personalized approach to healthcare.13 
Furthermore, AI applications have provided regular monitoring 
and recommendations to patients as medical assistants in chronic 
diseases such as diabetes, cardiac, and pulmonary diseases.14

A Generative Pretrained Transformer (GPT) is a game-changing 
form of AI that can produce text that closely resembles a human. 
OpenAI has developed this AI language model, which is known as 
ChatGPT.15 It has quickly reached a large number of users, surpassed 
social media platforms, and has become one of the pioneers of AI.16 
This technology has several healthcare applications that improve 
patient care, research and planning, and treatment options.15,16

The objective of this study was to evaluate the performance of 
the AI-powered PsA Screening (AIPS) tool, developed by ChatGPT, 
in detecting psoriatic arthritis (PsA) compared to the validated 
Psoriasis Epidemiology Screening Tool (PEST) and Early ARthritis 
for Psoriatic patients (EARP) screening questionnaires.

Materials and Methods

Material and Methods This prospective study included participants 
over 18 years old with musculoskeletal complaints but without 

a diagnosis of PsA. Patients with a previous diagnosis of PsA or 
other rheumatological diseases were excluded from the study. The 
PEST, EARP, and AIPS questionnaires were tested on 199 psoriasis 
patients. The diagnosis of psoriasis was based on clinical features 
and histopathological findings reported by a dermatologist (Ozge 
Sevil Karstarli Bakay).

We asked ChatGPT to create a custom questionnaire designed 
to screen for PsA effectively, which was specifically tailored for 
individuals with psoriasis to either self-administer or share with 
their healthcare providers. The AIPS comprises questions relevant 
to peripheral arthritis, axial inflammation, and enthesitis. These 
questions were selected from multivariate analyses conducted 
via Chat GPT 4.0. Turkish translations of the PEST and EARP 
questionnaires are available. Patients were then referred to 
rheumatologists and examined for clinical signs of axial and 
peripheral arthritis (enthesopathy, axial spondyloarthritis, and 
swelling of the fingers and toes). All patients were assessed by 
three rheumatologists (Umut Bakay, Tugba Izci Duran and Zeynep 
Dundar Ok) who were blinded to the questionnaire responses. After 
the initial examination, if PsA was suspected, further investigations 
(sonography, radiography, and MRI) were performed to confirm 
the diagnosis. PsA was diagnosed according to the CASPAR 
(Classification criteria for psoriatic Arthritis) criteria.17

Evaluation of the PEST, EARP, and AIPS Questionnaires PEST
There are five questions: 1. Have you ever had a swollen joint (or 
joints)? 2. Has a doctor ever told you that you have arthritis? 3. Do 
your fingernails or toenails have holes or pits? 4. Have you ever had 
pain in your heel? 5. Have you ever had a finger or toe completely 
swollen and painful for no apparent reason? The total PEST score 
was calculated as the sum of the ‘yes’ answers. Univariate and 
multivariate analyses have shown an increased incidence of PsA in 
patients with a PEST score >3.13

EARP
It consists of 10 yes/no questions and the cut-off to be considered 
positive is 3 or higher. 1. Do your joints hurt? 2. Have you taken 
anti-inflammatory drugs for joint pain more than twice a week in 
the last 3 months? 3. Do you wake up at night because of back 
pain? 4. Do you feel stiffness in your hands for more than 30 
minutes in the morning? 5. Do your wrists and fingers hurt? 6. Do 
your wrists and fingers swell up? 7. Has any finger been sore and 
swollen for more than 3 days? 8. Is your Achilles tendon swelling? 
9. Do your feet or ankles hurt? 10. Do your elbows or hips hurt?

AIPS
1. Joint pain: Have you had any joint pain in the last month? 2. 
Morning stiffness: Do you experience stiffness or restricted 
movement in your joints in the morning? 3. Swollen joints: Have 
you had swollen joints in the past? 4. Swollen fingers or feet: Have 
you had complete swelling (like a sausage) of your fingers or feet? 
5. Nail changes: Have you noticed pits, discoloration, or other 
abnormalities in your nails? 6. Eye problems: Have you had any eye 
redness, pain, or blurred vision? Pain at night and in the morning: 
Does your joint pain get worse at night or in the morning? 8. Family 
history: Do you have a family history of psoriatic arthritis or any 
other inflammatory joint disease?

Scoring
3 or more ‘yes’ answers: This indicates that the patient is at high 
risk of developing psoriatic arthritis and should be referred for 
rheumatological assessment.

1-2 ‘Yes’ answers: This indicates that the patient is at moderate risk 
and should be monitored closely. A rheumatological assessment 
may be considered if necessary.
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0 “Yes” answers: This indicates that the patient is at low risk of 
psoriatic arthritis. However, an assessment should be made in the 
light of the patient’s clinical symptoms and medical history.

Ethical Approval
This study was approved by the Ethics Committee of Pamukkale 
University (Date: 04.07.2024, Decision No: E.547543).

Statistical Analysis
Data are presented as counts and percentages, mean ± standard 
deviation, or median (min-max). The normality of the distribution 
of numerical variables was tested with the Shapiro-Wilk test. The 
independent-samples t-test and the Mann-Whitney U were used 
for intergroup comparisons of numerical variables. Categorical 
data were evaluated with the χ2 test and Fisher exact test.

The receiver operating characteristic (ROC) curves were constructed 
to investigate the diagnostic performance of EARP, PEST, and the 
newly developed Chat-GPT questionnaire. The area under the curve 
(AUC) provided a measure of the overall discriminative ability of 
the prediction rule. The cut-off value was determined with the 
Youden index (Youden index = sensitivity + specificity - 1) as it is 
the cut-off value with the highest AUC and aims to maximize the 
difference between the true positive rate and the false positive 
rate. The sensitivity and specificity were determined for several 
cut-off values of the prediction score. A p-value of <0.05 was 
considered significant.

Statistical analysis was performed with SPSS, version 22.0 (IBM 
Corp., Armonk, NY, USA).

Reporting Guidelines
The study was reported in accordance with STARD guideline.

Results

A total of 199 patients (115 [57.8%] female, with a mean age 
of 44.4 ± 13.3) were enrolled in the study. The prevalence of PsA 
based on rheumatologist diagnosis was 42.2% (84 patients). The 
demographic and clinical data of psoriasis patients are shown in 
Table 1. Out of the patients, 22.6% (n = 45) were diagnosed with 
fibromyalgia, 15.1% (n = 30) with osteoarthritis, 11.1% with disc 
herniation, and 9% with nonspecific musculoskeletal complaints.

The comparison between patients with PsA and those without it, as 
diagnosed by the rheumatologist, showed no significant differences 
in terms of age, gender, duration of psoriasis disease, or family 
history (p>0.05). It was found that 18 patients diagnosed with PsA 
by AIPS were not considered to have PsA by the rheumatologist. 
Furthermore, PsA patients had significantly higher AIPS, PEST, and 
EARP scores (p<0.001) (Table 2).

The AIPS (AUC 0.982, p<0.05, 95% confidence interval [CI] 0.967-
0.997), PEST (AUC 0.949, p<0.05, 95% CI 0.922-0.975), and EARP 
(AUC 0.960, p<0.005, 95% CI 0.937-0.984) were identified as 
predictors of diagnosis of PsA (Figure 1). The AIPS questionnaire 
demonstrated superior efficacy in predicting the diagnosis of PsA. The 
Youden index was employed to ascertain the optimal cut-off value for 
the AIPS score, which was determined to be 4. When the cutoff of 3 
was selected for EARP and PEST based on the previous studies,7,8 the 
calculated sensitivity and specificity by the ROC curve are presented 
in Figure 1. The sensitivity of 98% observed for EARP was superior to 
that of AIPS and PEST, which exhibited sensitivity values of 92% and 
83%, respectively. On the other hand, the specificity of AIPS (96%) 
was superior to that of PEST and EARP (91% and 80%, respectively).

Discussion

This study demonstrates that the PsA screening tool developed 
by ChatGPT, which we called AI-powered PsA Screening (AIPS), 
outperformed the current and validated questionnaires EARP and 
PEST in predicting PsA. Another important finding of the study is 
that 42.2% of psoriasis patients with musculoskeletal complaints 
were diagnosed with PsA.

We asked ChatGPT to create a PsA screening tool to help psoriasis 
patients and healthcare professionals. The ’’AIPS’’ questionnaire 
inquired about morning stiffness and axialperipheral joint involvement. 
In addition to the previous questionnaires, it included questions about 
eye problems and family history of joint disease, which are risk factors 
for PsA. ChatGPT, similar to other surveys, only asked about nail 
involvement and did not ask about cutaneous involvement.

Interestingly, it did not include questions regarding enthesitis, such 
as heel pain.

Table 1. Demographic and clinical characteristics of psoriasis patients 

Unless otherwise stated, values are presented as median (min-max)
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Psoriatic arthritis frequently presents as dactylitis, enthesitis, 
spondylitis, and peripheral arthritis. In established PsA, persistent 
joint pain is anticipated with or without morning stiffness lasting 
longer than thirty minutes.18 So, it’s unsurprising that the AIPS, like 
other screening tools, asks about joint pain, swelling, and morning 
stiffness.7-10 However, especially in the early stages, joint pain 
and morning stiffness may not be as noticeable as in other joint 
diseases such as rheumatoid arthritis or ankylosing spondylitis.18 
Therefore, we speculate that ChatGPT questions characteristics 
such as eye problems and family history, which are risk factors for 
PsA and that can be defined by patients themselves, to detect early 
PsA cases that are not fully clinically established.

Psoriatic disease is a complex inflammatory condition involving 
skin and joint symptoms, and numerous comorbidities and extra-
articular manifestations such as inflammatory bowel disease 
and uveitis. The prevalence of uveitis is between 2% and 25% of 
patients with PsA.19 A recent meta-analysis showed an increased 

risk of uveitis in cases of psoriasis and PsA, with a higher risk in 
PsA than in psoriasis. The results of this meta-analysis suggested 
an overall positive bidirectional association between psoriasis and 
uveitis.20

First-degree relative with PsA is a significant predictor of 
developing PsA in patients with psoriasis. A cohort study revealed 
that first-degree relatives of patients with PsA were 39 times more 
likely to develop PsA than those without a family history.21

Evaluation of enthesitis in patients with psoriasis is important 
for the diagnosis of PsA, but due to the wide range of signs and 
symptoms that partially overlap or coexist with the clinical features 
of fibromyalgia, evaluation of enthesitis by history or physical 
examination alone may be inadequate. Patient-based evaluations 
are misleading in the diagnosis of enthesitis and evaluation with 
ultrasound provides more accurate results.22 Probably, ChatGPT did 
not include enthesitis-associated questions to increase specificity, 
since it prepared a patientbased questionnaire.

Following these questions, the AIPS demonstrated an excellent 
capacity to accurately identify patients with psoriatic arthritis, with 
a sensitivity of 92% and a specificity of 96%. In comparison, the 
validated screening tools, namely EARP (sensitivity 98%, specificity 
80%) and PEST (sensitivity 83%, specificity 91%), demonstrated 
satisfactory performance, albeit with slightly lower overall results. 
In a study comparing four validated screening tools, EARP had the 
highest sensitivity (91%), similar to ours; the sensitivities of PASE 
44, PASE 47, PEST, and ToPAS II were found to be 80%, 76%, 53%, 
and 44%, respectively. EARP, PASE 44, PASE 47, PEST, and ToPAS 
II specificities were 88%, 95%, 95%, 95%, and 97% respectively.23 
However, a recent systematic review evaluated eleven validated 
PsA screening tools, including the EARP and PEST. It was found 
that existing screening tools were not supported by very high-
quality evidence of content validity. The main problem they 
identified with the screening tools was that they lacked items that 
accurately reflected the full spectrum of the disease to perform a 
true screening in patients with probable or intact PsA, and there 
was insufficient information to support item reduction methods.24

It has been reported that in patients with psoriasis, 47% of 
those in the initial diagnosis period and approximately 80% of 
those who have completed the five-year disease period present 

Figure 1. ROC curve analysis: The area under the ROC curve was the 
largest for the AIPS (ChatGPT)

Table 2. Demographic characteristics of psoriasis patients with and without PsA according to rheumatologist

Unless otherwise stated, values are presented as median (min-max)
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with accompanying musculoskeletal complaints. However, not 
all these cases are associated with PsA. Other pathologies, such 
as fibromyalgia and osteoarthritis, can also manifest with these 
symptoms. In addition, half of the patients who did not have PsA at 
the time of diagnosis developed PsA symptoms later.25 In the present 
study, only patients with psoriasis and musculoskeletal complaints 
were included, and 42.2% of these patients were diagnosed with 
psoriatic arthritis by rheumatologists. This result indicates that 
musculoskeletal complaints should not be taken lightly, but that 
not every patient requires rheumatologist evaluation. Furthermore, 
dermatologists should incorporate this approach into their routine 
evaluations, bearing in mind that even if these patients are not 
diagnosed with PSA, some may develop PsA symptoms in the 
future. AI is a promising tool for dermatologists, offering a way 
to detect potential cases of PsA in their busy clinical routines. In 
our study, AIPS incorrectly diagnosed 18 patients as having PsA 
despite the absence of PsA. It is important to note that artificial 
intelligence is not infallible and may err in its assessments. This 
potential shortcoming can be addressed in the future through the 
advancement of technology or a reevaluation of the patient at 
each examination.

Artificial intelligence will certainly bring advantages to healthcare, 
but it may also lead to ethical and social challenges. Furthermore, 
it is important to consider that AI algorithms cannot apply a 
holistic approach to clinical scenarios and cannot fully consider the 
psychological and social aspects of human nature that are usually 
considered by skilled healthcare professionals.12

Limitations
The study’s limitation is a relatively small number of patients. 

However, its prospective design and multidisciplinary nature are 
its strengths.

Conclusion

Musculoskeletal complaints in patients with psoriasis do not 
necessarily indicate the presence of PsA, so it is not always 
necessary to refer these patients to a rheumatologist. Implementing 
appropriate screening tools has the potential to reduce economic 
costs and time loss. AIPS developed by ChatGPT, with 92% 
sensitivity and 96% specificity, suggests that artificial intelligence 
is a promising topic in this regard and worth working on.
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