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Introduction 
Psoriasis is a chronic skin disorder, affecting 2-3% of 
the population worldwide, which may be associated with 
psoriatic arthritis (PsA). PsA is a chronic inflammation 
of the musculoskeletal system that can be associated with 
inflammation in different organs which include the heart, eyes, 
aorta, lung, and kidney. PsA belongs to the group of spondylo-
arthritis, characterized by the usually negative rheumatoid factor 
test. Numerous sets of criteria had been developed by various 
groups of rheumatologists to diagnose PsA. [1] Evaluation of the 
prevalence of PsA in patients with psoriasis has ranged broadly 
from 7% to 48%. This variability is related in part to the definition 
of the disorder, source of patients, and geographic variation. 
The skin manifestations of psoriasis may additionally develop 
as long as a decade earlier than musculoskeletal manifestations, 
although joint disease might also arise at any time in the course 
of psoriasis. Increasing awareness by dermatologists about 
potential PsA in patients with psoriasis may be essential to 
prompt detection and therapeutic intervention and ultimately to 
inhibition of sickness progression, disability, and comorbidities. [2]

Similar, to patients with rheumatoid arthritis, early diagnosis, 
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Abstract
Background: Evaluation of the prevalence of PsA in patients with psoriasis has 
ranged broadly from 7% to 48%. This variability is related in part to the definition 
of the disorder, source of patients, and geographic variation. Aim: This work aims 
to determine the prevalence of undiagnosed Psoriatic Arthritis (PsA) among psoriasis 
patients. Materials and Methods: A systematic search was performed over different 
medical databases to identify Dermatology studies, which studied the prevalence of 
undiagnosed PsA among psoriasis patients. Using the meta-analysis process, either 
with fixed or random-effects models, we conducted a meta-analysis on overall PsA 
prevalence as a primary outcome, and on psoriasis severity in PsA patients as a 
secondary outcome, which was assessed via Psoriasis Area and Severity Index (PASI). 
Results: Ten studies were identified involving 97762 psoriasis patients. The meta-
analysis process revealed that the estimated pooled prevalence of undiagnosed PsA 
among psoriasis patients was (13.76%) (95% CI 6.689 to 22.856). We also found a highly 
significant increase in mean PASI, in PsA patients compared to the remaining dermal 
psoriasis (p<0.0001). Conclusion: To conclude, the findings are consistent with a low 
prevalence of PsA among patients with psoriasis and confirm a high percentage of 
undiagnosed cases with active arthritis among PsA patients in dermatologist’s office. 
Dermatologists should screen for PsA in their patients, especially those with risk 
characteristics and early signs.
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and the institution of disorder modifying antirheumatic 
drug treatment had been proven to affect long-time period 
morbidity. The delay within the diagnosis of PsA but remains 
a significant contributor to poor affected person outcomes. The 
early identification of patients with PsA amongst patients with 
psoriasis, therefore, assumes considerable significance. Patients 
with psoriasis are usually controlled by general practitioners 
or by dermatologists who can both rely on self-reported joint 
signs and symptoms to identify PsA or may be more proactive 
in elucidating the appropriate musculoskeletal (MSK) signs and 
symptom. [3] 

The current proliferation of new treatment plans to treat 
psoriasis makes a critical assessment of efficacy paramount to 
prioritize therapeutic potential and reduce the patient hazard. 
Numerous studies have sought to objectively evaluate the 
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numerous available psoriasis severity tools; however, no best 
instrument has yet been diagnosed. They reviewed all medical 
studies grading the severity of psoriasis for 29 years and 
analyzed assemble validity, content material validity, internal 
consistency, intraobserver variation, sensitivity to change, and 
acceptability/time required to perform the measurement. They 
observed that not one of the scoring tools met all the validation 
criteria, but that the Psoriasis Area and Severity Index (PASI) 
was the most extensively studied and most thoroughly validated. 
In the end, this study recommended the PASI for both clinical 
and scientific scoring of psoriasis severity. [4] This work aims 
to determine the prevalence of undiagnosed Psoriatic Arthritis 
(PsA) among psoriasis patients.

Literature Review
Our review came following the (PRISMA) statement guidelines. [5] 

Study eligibility

The included studies should be in English, a journal published 
article, and a human study describing psoriasis patients. The 
excluded studies were non-English or animal studies. 

Study identification 

Basic searching was done over the PubMed, Cochrane library, 
and Google scholar using the following keywords: Undiagnosed 
Psoriatic Arthritis, Prevalence. 

Data extraction and synthesis

Cohort, prevalence, and epidemiologic studies, which studied 
the psoriasis patients, will be reviewed. Outcome measures 
included overall PsA prevalence (as a primary outcome), and 
psoriasis severity in PsA patients as a secondary outcome, which 
was assessed via Psoriasis Area and Severity Index (PASI), (as a 
secondary outcome).

Study selection 

We found 270 records, 220 excluded based on title and abstract 
review; 50 articles are searched for eligibility by full-text review; 
18 articles cannot be accessed; 12 studies were reviews and case 
reports; 10 were not describing the functional outcome, leaving 
10 studies that met all inclusion criteria.

Statistical methodology

The pooling of data, Proportions (%), standard mean differences 

(SMDs), with 95% confidence intervals (CI) were done, using 
MedCalc ver. 18.11.3 (MedCalc, Belgium). According to 
heterogeneity across trials using the I2-statistics; a fixed-effects 
model or random-effects model were used in the meta-analysis 
process.

Results 
The included studies published between 2009 and 2020. 
Regarding the region of our studies, there were 6 European 
studies, 4 American studies, and 1 Asian study [Table 1]. [6-13] 
Regarding patients’ characteristics, the total number of patients 
in all the included studies was 97762 patients, with 2463 
patients diagnosed as PsA [Table 1].

The mean age of all patients was (50.3 years) [Table 1]. A 
meta-analysis study was done on 10 studies that described the 
prevalence of undiagnosed PsA; with an overall number of 
patients (N=97762) [Table 2]. [6-13] Each outcome was measured 
by:

a.	 Pooled Prevalence (Proportion) 

•	 Of overall PsA prevalence.

b.	 Standard Mean Difference (SMD) 

•	 For psoriasis severity (PASI), between psoriasis patients 
and PsA patients.

Concerning the primary outcome measure, we found 10 
studies reported the prevalence of PsA, with a total number of 
patients (N=97762). I2 (Inconsistency) was 99.5% with a highly 
significant Q test for heterogeneity (p<0.0001), so the random-
effects model was chosen to assess the pooled prevalence. Using 
the random-effects model, the meta-analysis process revealed 
that, the estimated pooled prevalence of PsA among psoriasis 
patients was (13.76%) (95% CI 6.689 to 22.856) [Figure 1].

Concerning the secondary outcome measures, we found 6 
studies reported PASI with a total number of patients (N=5578). 
I2 (Inconsistency) was 86% with highly significant Q test for 
heterogeneity (p<0.0001), so random-effects model was carried 
out; with overall SMD=0.5 (95% CI 0.257 to 0.761). Using 
the random-effects model, the meta-analysis process revealed 
a highly significant increase in mean PASI, in PsA patients 
compared to the remaining dermal psoriasis (p<0.0001) [Figure 2].

Table 1: Patients and study characteristics.

N Author Region
Number of patients

Age (Average years)
Total psoriasis patients PsA patients

1 Reich et al. [6] Europe 1511 312 50
2 Yang et al. [7] Asia 1928 112 39.2
3 Tinazzi et al. [8] Europe 228 71 50
4 Haroon, et al. [9] Europe 100 29 52
5 Philip J. Mease et al. [10] Europe/America 949 117 51
6 Lebwohl et al. [11] America 1005 270 57
7 Nadeau et al. [12] Europe 133 13 52.8
8 P. J. Mease et al. [13] America 1516 112 51
9 Green et al. [14] Europe 90189 1409 48.5
10 Sarabia et al. [15] America 203 18 52
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Table 2: Summary of outcome measures in all studies.

N Author

Primary outcome Secondary outcome
PsA prevalence Psoriasis severity (PASI)

Psoriasis 
patients Prevalence (%) PASI (psoriasis 

patients) SD PASI (PsA 
patients) SD

1 Reich et al. [6] 1511 20.6 11.5 3.4 14.3 3.8
2 Yang et al. [7] 1928 5.8 6 5.6 9.7 10.4
3 Tinazzi et al. [8] 228 31.1 5.8 2.88 6.8 3.18
4 Haroon, et al. [9] 100 29 1.89 1.14 2.4 1.13
5 Philip J. Mease et al. [10] 949 12.3 5.8 5.7 6.7 7
6 Lebwohl et al. [11] 1005 26.8 - - - -

7 Nadeau et al. [12] 133 9.77 - - - -

8 P. J. Mease et al. [13] 1516 7.4 - - - -

9 Green et al. [14] 90189 1.5 - - - -

10 Sarabia et al. [15] 203 806 2.4 3.8 5.8 10.9

Meta‑analysis
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95% CI = 6.67 to 22.85

Figure 1: Forest plot demonstrating (pooled PsA prevalence).
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Figure 2: Forest plot demonstrating (PASI difference).
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Discussion
This work aims to determine the prevalence of undiagnosed 
Psoriatic Arthritis (PsA) among psoriasis patients.

The included studies published between 2009 and 2020. 
Regarding the region of our studies, there were 6 European 
studies, 4 American studies, and 1 Asian study. Regarding 
patients’ characteristics, the total number of patients in all 
the included studies was 97762 patients, with 2463 patients 
diagnosed as PsA. The mean age of all patients was (50.3 
years). Concerning the primary outcome measure, we found 
10 studies reported the prevalence of PsA, with a total number 
of patients (N=97762). Using random-effects model, the meta-
analysis process revealed that, the estimated pooled prevalence 
of PsA among psoriasis patients was (13.76%) (95% CI 6.689 
to 22.856), which came in agreement with Villani et al. [14] Prey 
et al. [1] Camisa, [15] Yang et al. [7] Haroon, Kirby, and FitzGerald 

[3] and Ibrahim, Waxman, and Helliwell. [16] Villani et al. reported 
that their systematic search strategy leads to the final selection 
of 12 studies 7 epidemiological studies aimed at determining 
the prevalence of PsA in patients with skin psoriasis and 5 
studies aimed at validating a PsA questionnaire. The prevalence 
of undiagnosed PsA was 15.5% when all studies had been 
considered and 10.1% whilst only epidemiological studies had 
been considered. [16] Prey et al. 2010 reported that the initial 
literature search diagnosed 2171 references.

Based totally on abstract reading and exclusion of studies not 
written in English or French, and without the manage group, 
the final selection included 20 epidemiological studies. With 
the eight studies using rheumatologically validated criteria, the 
prevalence of PsA among psoriasis patients spanned a wide 
range from 7% to 26%. [1] Camisa reported that, although PsA 
as a specific clinical entity remains questioned, it differs from 
rheumatoid arthritis (RA) in radiographic appearance, clinical 
presentation, and genetic predisposition. Although PSA and RA 
share some HLA allotypes, such as DR4, others, which include 
B27, BW38, DR7, and CW6, occur with significantly higher 
frequency in PSA. While HLA-Cw0602 has one of the most 
powerful most important histocompatibility complex (MHC) 
associations with psoriasis and psoriatic arthritis, it is observed 
in only 17% of patients with psoriasis versus 9% of controls. [15] 
Yang et al. reported that, among 1928 patients with psoriasis, 
112 patients (5.8%) had PsA, of which 92% turned into newly 
identified. Oligoarthritis (48.2%) was the most common 
manifestation pattern, followed by spondylitis (26.8%), 
polyarthritis (19.6%), and classic distal interphalangeal (DIP) 
arthritis (5.4%). Enteritis was present in 26.8% and dactylitis 
in 13.4% of the patients. PsA had more severe skin disorders if 
compared with patients without PsA (mean PASI 9.7 vs. 6). [7] 

Ibrahim, Waxman, and Helliwell 2009 reported that one hundred 
sixty-eight questionnaires have been returned (response rate 
27%) and 93 people (55% of questionnaire respondents) were 
examined. Of these 93 people, 12 were thought to have clinical 
PsA. Six of the 93 tested patients did not have psoriasis or a 
family history of psoriasis and had no historical features or 

clinical signs and symptoms of psoriasis on interview and 
examination. Extrapolating from the data of those people tested, 
the estimated (corrected) incidence was 13.8%. [16] Concerning 
the secondary outcome measures, we found 6 studies reported 
PASI with a total number of patients (N=5578). Using random-
effects model, the meta-analysis process revealed a highly 
significant increase in mean PASI, in PsA patients compared 
to the remaining dermal psoriasis (p<0.001), which came in 
agreement with Mattei, Corey, and Kimball, [17] Robinson, 
Kardos, and Kimball, [4] Schmitt and Wozel, [18] Villani et al. 
[14] and Mease. [19] Mattei, Corey, and Kimball reported that the 
tested studies stated PASI and DLQI data at baseline and 10-
16 weeks following treatment, when average percent reduction 
in PASI was plotted against the average decrease in DLQI 
(Dermatology life quality index score) throughout 22 treatment 
arms, a correlation coefficient value of 0.89 was observed 
(p<0.01). [17] Robinson, Kardos, and Kimball in 2012 reported 
that different trials in moderate to severe psoriasis had been 
reviewed. They recorded the percentage of patients achieving 
both 75% decrease in PASI rating (PASI 75) and PGA 0 or 1 
(clear or almost clear) at eight to sixteen weeks, 17 to 24 weeks, 
and greater than 24 weeks of treatment with the investigational 
drug. Their literature review yielded 30 trials for the usage of 
biologic agents in moderate to extreme psoriasis. They observed 
that the 2 evaluation tools correlate very tightly except at the 
lower bounds of therapeutic efficacy. The r2 values for the 
correlation among PASI 75 and a score of clear or almost clear 
at the PGA have been 0.91 at 8 to 16 weeks and 0.89 at 17 to 
24 weeks. [4]

Schmitt and Wozel reported that the Psoriasis Area and Severity 
Index (PASI) were developed to evaluate the effect of retinoid 
treatment in chronic plaque-type psoriasis. For different medical 
manifestations of psoriasis, the PASI is not adequate. Both 
depth and extent (BSA) of the psoriatic plaques are calculated 
separately for 4 anatomical regions (head, trunk, upper and 
lower extremities) by way of the medical doctor. The depth of 
erythema, desquamation, and induration is rated on a 5-point 
scale with zero indicating no involvement, 1 mild, 2 moderate, 
3 extreme, and 4 very severe characteristics. The percentage 
of involvement of the four anatomical regions is assigned a 
numerical value of 0-6 with 0 indicating no involvement, 1=1-
9%, 2=10-29%, 3=30-forty nine%, 4=50-69%, 5=70-89% and 
6=90-100% BSA involvement. They provide reasons why 
PASI>12 defines severe, PASI 7-12 mild and PASI<7 slight 
chronic plaque-type psoriasis. [18] Villani et al. reported that to 
check the effect of severity of the skin disorder, they restricted 
the analysis to studies that included patients with mean Psoriasis 
area Severity Index (PASI) scores 10 (prevalence, 18.5%) or 
to studies that included patients who were seen in a health 
center placing. [14] Mease reported that PASI measures both 
surface area and lesional severity of psoriasis. The head, upper 
extremities, lower extremities, and trunk are assessed separately 
and then combined the usage of weighting primarily based 
on the surface area represented through every area (head=0.1, 
upper extremities=0.2, trunk=0.3, and lower extremities=0.4). 
The degree of erythema, induration, and scale in each region 
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is judged on a 0-4 scale, the sum of which represents disorder 
severity. The region of involvement of each vicinity is graded 
from 0-6, depending on the estimated percentage of lesional 
area (0=0%, 1=10%, 2=10-29%, 3=30-49%, 4=50-69%, 
5=70-89%, and 6=90-100%). Within every area, the severity 
of psoriasis is estimated through erythema, induration, and 
desquamation. Severity parameters are measured on a scale 
of 0-4, from absent to very severe. there is poor sensitivity to 
change and responsiveness in slight psoriasis, so application is 
restricted to those with=3% BSA, and since it is uncommon to 
encounter an affected person with a PASI rating=40, nearly one-
half of the range of the scale is unused. [19] In a recent review 
of Rida, M.A. and Chandran, who stated that early diagnosis 
achieved by screening patients with a high risk of PsA e.g. those 
with a positive family history or skin disease. This is followed 
by careful examination and comprehensive evaluation for 
extra-musculoskeletal symptoms as well as musculoskeletal 
ultrasound to reach a final diagnosis and start early treatment. [20]

Conclusion
To conclude, the findings are consistent with a low prevalence of 
PsA among patients with psoriasis and confirm a high percentage 
of undiagnosed cases with active arthritis among PsA patients 
in the dermatologist’s office. Dermatologists should screen for 
PsA in their patients, especially those with risk characteristics 
and early signs
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