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Abstract

To identify clinical and demographic predictors associated with the timing of transition from psoriasis (PsO) to psoriatic
arthritis (PsA), and to compare the characteristics of patients with concurrent PsO-PsA onset versus those with prolonged
transition. A multi-center, observational study was conducted using data from the Turkish League Against Rheumatism
(TLAR) network including PsA patients fulfilling CASPAR criteria. Patients were categorized into two groups: Group 1
(concurrent PsO and PsA onset within +1 year) and Group 2 (prolonged transition to PsA, >1 year after PsO). Demo-
graphic, clinical, and laboratory characteristics, disease activity, and patient-reported outcomes were compared between
groups. Logistic regression was employed to determine independent predictors of prolonged transition. Among 799 patients
(mean age 46.8+12.3 years), 237 (29.7%) had concurrent onset and 562 (70.3%) had a prolonged transition, with a mean
PsO-to-PsA interval of 12.9+£9.6 years. Depression (p=0.005) and fatigue levels (p=0.011) were significantly higher in
patients with prolonged transition to PsA. Multivariate analysis revealed that scalp psoriasis (OR=7.162), nail psoriasis
(OR=3.270), family history of PsO (OR=1.813), and enthesitis ever (OR=2.187) were associated with prolonged transi-
tion. Conversely, family history of PsA (OR=0.421) and older age at PsO onset (OR=0.957) predicted shorter transition.
Prolonged transition from PsO to PsA is influenced by distinct clinical and demographic factors. Scalp/nail psoriasis,
family history of PsO, and enthesitis ever may signal higher risk for prolonged PsA onset. Recognizing these markers can
support timely referral and intervention, minimizing diagnostic delay and improving long-term patient outcomes.
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Introduction

Psoriatic arthritis (PsA) is a chronic inflammatory dis-
ease characterized by a dysregulated immune response,
leading to persistent inflammation that primarily affects
the skin, entheses, and joints [1]. It is estimated that PsA
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affects approximately 20-30% of patients with psoriasis
(PsO), with an annual incidence rate of 2.7 cases per 100
PsO patients, indicating a substantial disease burden in this
population [2, 3]. Beyond musculoskeletal involvement,
the presence of comorbidities such as cardiovascular and
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psychiatric disorders may adversely affect patient function-
ing and overall quality of life [4].

The relationship between PsO and PsA is complex and
multifactorial. While the precise mechanisms underlying the
pathogenesis of both conditions remain incompletely under-
stood, it is believed that PsO and PsA share several common
inflammatory pathways, suggesting a potential link between
skin and joint disease [5, 6]. While PsO typically precedes
PsA, the latter may also develop concurrently or, in some
cases, precede the onset of skin manifestations [7, 8].

Understanding the factors that drive the transition from
PsO to PsA is crucial for early diagnosis, effective manage-
ment, and improved patient outcomes. Multiple factors,
including the severity and extent of PsO, genetic predisposi-
tion, CD4+T cell subsets exchange, comorbidities and envi-
ronmental triggers, have been implicated in the development
of PsA [9-12]. Despite ongoing research, key mechanisms
underlying the transition from PsO to PsA remain incom-
pletely understood. This uncertainty surrounding diagnoses
often leads to delay, impacting about one-third of patients
who experience such setbacks. Such delays may result in
irreversible joint damage and substantial declines in health-
related quality of life [13, 14].

The transition period from PsO to PsA is highly variable
[7, 11], and the specific factors that influence this transi-
tion are not well understood. Limited research has pointed
to possible risk factors, including the presence of HLA-
Cw*0602, an early onset of psoriasis, more severe forms of
psoriasis, and increased body mass index (BMI), which may
correlate with longer transition durations [15—18]. However,
the exact factors contributing to both early and late transi-
tions are still not clearly defined. Early diagnosis and timely
intervention are critical for effective patient management
and enhancing long-term health outcomes. Therefore, this
multicenter observational study aims to explore the clinical
factors that affect the timing of the PsO to PsA transition
and to compare the characteristics of patients experiencing
prolonged transition times with those who develop PsA con-
currently with PsO.

Materials and methods
Study design and data source

Participants in this multicenter, cross-sectional study were
recruited from the Turkish League Against Rheumatism
(TLAR)-Network, an extensive nationwide web-based reg-
istry designed to collect clinical and demographic infor-
mation from patients with PsA. Detailed definitions and
methodology of the registry were described in previously
published studies [13, 19-21]. Ethical approval for the study
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was granted by the Ethics Committee of Sakarya University
Medical School (25.01.2018/42), and written informed con-
sent was obtained from all participants prior to their inclu-
sion in the study.

Patients with PsA were classified into two groups based
on the interval between the onset of PsO and PsA. Group 1
comprised patients whose onset of PsO and PsA occurred
within one year of each other, indicating concurrent onset.
Group 2 included patients who developed PsA beyond one
year after the onset of PsO, representing a prolonged transi-
tion to PsA. This classification was adopted from the defini-
tions used in a previous study by Karmacharya et al. [17].

Inclusion and exclusion criteria

All PsA patients included in the study were aged 18 years
or older and met the CASPAR (ClASsification criteria
for Psoriatic ARthritis) [22]. Patients with comorbidities
potentially affecting outcome assessments, such as mental
health disorders, cancer, or other rheumatic diseases, were
excluded. Patients were also excluded if the onset of ini-
tial arthritis, enthesitis, or spondylitis findings preceded the
onset of psoriasis by more than one year. Furthermore, preg-
nant or breastfeeding individuals were excluded from the
study. To further minimize potential confounding, patients
with other chronic inflammatory diseases (e.g., inflamma-
tory bowel disease), serious systemic conditions (e.g., renal
or hepatic failure), a history of substance abuse (e.g., alco-
hol), or those receiving immunosuppressive treatments for
conditions unrelated to PsO and PsA were excluded.

Outcome measures

Our assessment protocol included multiple domains relevant
to PsA evaluation. It included demographic details such as
age, gender, and body mass index (BMI), as well as PsA
associated clinical features and initial clinical presentation.
The presence or history of extra-articular manifestations
such as enthesitis, dactylitis, tenosynovitis, inflammatory
bowel disease, and uveitis were also recorded. The onset of
psoriasis was defined as the first occurrence of skin lesions
identified by a healthcare provider, such as a dermatolo-
gist or theumatologist. PsA onset was defined as the time
of diagnosis by a rheumatologist, based on clinical, labora-
tory, and/or imaging findings consistent with classification
criteria. Additionally, family history of psoriasis or PsA, as
well as comorbidities, were documented. Laboratory inves-
tigations included measurements of inflammatory markers.
Disease activity was assessed using three validated instru-
ments: the Disease Activity in Psoriatic Arthritis (DAPSA)
score, the Minimal Disease Activity (MDA) criteria, and
the Bath Ankylosing Spondylitis Disease Activity Index
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(BASDALI) [23-25]. The patient’s perception of their dis-
ease status and the physician’s evaluation of disease activity
were recorded using the patient’s global assessment (PtGA)
and the physician’s global assessment (PhGA), respectively
[26]. Fatigue severity and its impact on daily functioning
were evaluated using the Functional Assessment of Chronic
Illness Therapy—Fatigue (FACIT-Fatigue) scale [27]. Func-
tional capacity was assessed by the Health Assessment
Questionnaire (HAQ), while disease-specific quality of
life was measured using the Psoriatic Arthritis Quality of
Life Questionnaire (PsAQoL) [28, 29]. Skin involvement
was quantified using the Psoriasis Area and Severity Index
(PASI), which evaluates lesion severity across anatomical
regions [30]. Furthermore, psychological symptoms were
assessed with the Hospital Anxiety and Depression Scale
(HADS), which includes two subscales measuring anxiety
and depression [31].

Statistical analysis

All statistical analyses were performed using IBM SPSS
Statistics version 23 (IBM Corp., Armonk, NY, USA).
Categorical variables were presented as numbers and per-
centages, and continuous variables were expressed as
means+standard deviation (SD). The normality of distribu-
tion for continuous variables was assessed using the Kol-
mogorov-Smirnov test. Comparisons between patients with
concurrent onset of psoriasis and psoriatic arthritis (Group
1) and those with a time interval longer than one year from
psoriasis to psoriatic arthritis onset (Group 2) were per-
formed using the Chi-square test or Fisher’s exact test for
categorical variables, and the independent samples t-test for
continuous variables.

To identify independent predictors of a prolonged tran-
sition time (>1 year) from psoriasis to psoriatic arthritis,
a multivariate binary logistic regression analysis was per-
formed. Variables with a p-value<0.25 in univariate analy-
ses and those deemed clinically relevant were included in
the multivariate logistic regression model. Multicollinear-
ity was assessed using variance inflation factor (VIF) and
tolerance values, and no significant multicollinearity was
detected (all VIF values were <2). The results of the logistic
regression analysis are presented as odds ratios (ORs) with
95% confidence intervals (CIs). A two-tailed p-value<0.05
was considered statistically significant.

Results
Demographic and clinical characteristics

A total of 904 PsA patients with complete data on PsA and
PsO onset dates were identified. Of these, 105 patients who
were diagnosed with PsO more than one year after arthritis/
enthesitis/spondylitis onset were excluded. Consequently,
799 patients, with a mean age of 46.8+£12.3 years, were
included in the final analysis. Among them, 237 (29.7%)
patients had a concurrent onset of PsO and PsA, while 562
(70.3%) patients developed PsA more than one year after
the onset of PsO. The comparison of clinical, demographic,
and disease activity parameters between the two groups,
based on PsO to PsA onset time, is summarized in Table 1.

Among patients in Group 2, the mean interval from PsO
onset to PsA onset was 12.9+9.6 years. These patients were
significantly older at the time of PsA onset compared to
Group 1 (39.7+12.4 years vs. 34.8+13.9 years, p<0.001),
despite having an earlier onset of PsO (26.8+12.9 years vs.
34.7+13.8 years, p<0.001). Baseline characteristics such
as gender distribution, BMI, family history of PsA, and
PsO subtype did not differ significantly between the groups
(p>0.05). However, the family history of PsO was signifi-
cantly more frequent in Group 2 than in Group 1 (37.0% vs.
29.1%, p=0.032).

At initial presentation, the proportion of patients with
enthesitis (16% vs. 8%, p=0.003), low back pain (36.3%
vs. 27.4%, p=0.015), and peripheral arthritis (69.4% vs.
59.5%, p=0.007) were more frequently observed in Group
2.

No significant differences were found regarding the
uveitis  (current/past) (p=0.291), HLA-B27 positiv-
ity (p=0.381), comorbidities (p=0.340), smoking status
(»=0.880), or current use of biologic therapy (p=0.434)
between the groups. However, current use of conventional
synthetic DMARDs (csDMARDSs) was significantly higher
in Group 2 than in Group 1 (54.4% vs. 45.6%, p=0.022).
There was no significant difference in the initial pattern of
peripheral joint involvement between the groups (p=0.496).
However, in the current clinical status, polyarthritis was sig-
nificantly more frequent in Group 2 compared to Group 1
(27.1% vs. 15.8%, p=0.003).

Disease activity, quality of life and psychological
status

There were no significant differences between Group 1
and Group 2 in terms of VAS pain, PtGA, PhGA, BAS-
DAI, DAPSA, CRP levels, PASI total scores, PsAQoL,
HAQ scores and achievement of MDA (p>0.05). How-
ever, HADS-Depression scores were significantly higher in

@ Springer



225 Page 4 of 10

Rheumatology International (2025) 45:225

Table 1 Comparison of clinical, demographic, and disease activity
parameters in psoriatic arthritis patients based on PsO to PsA onset
time

Concurrent  PsO to p

PsO and PsA PsA>1 year

(Group 1, (Group 2,

n=237) n=562)
Age, year 45.7+£12.9 47.2+12.1 0.095
Male 97(40.9) 196(34.9) 0.105
BMI, kg/m? 28.5+5.5 28.8+4.7 0.402
PsA onset Age 34.8+13.9 39.7£12.4  <0.001
PsO onset Age 347+13.8  26.8+12.9  <0.001
Family history of PsA 43(18.1) 81(14.4) 0.183
Family history of PsO 69(29.1) 208(37) 0.032
Initial presentation with;
Dactylitis 20(8.4) 39(6.9) 0.548
Enthesitis 19(8) 90(16) 0.003
Low back pain 65(27.4) 204(36.3) 0.015
Peripheral arthritis 141(59.5) 390(69.4) 0.007
Enthesitis (ever) 91(38.4) 325(57.8) <0.001
Tenosynovitis (ever) 81(34.2) 260(46.3) 0.007
Current use of csDMARD  108(45.6) 306(54.4) 0.022
Current peripheral joint 0.003
involvement
Mono/oligoarhtritis 83(37.6) 194(35.3)
Polyarthritis 35(15.8) 149(27.1)
DIP 9(4.1) 22(4)
Artritis mutilans 1(0.5) 2(0.4)
Initial peripheral joint 0.496
involvement
Monoarthritis 53(23.3) 113(20.4)
Oligoarthritis 93(41.0) 211(38.0)
Polyarthritis 53(23.3) 137(24.7))
DIP 4(1.8) 12(2.2)
VAS-pain (0-10) 4.6+£2.7 49425 0.160
PtGA (0-10) 45+2.5 4.7+2.5 0.297
PhGA (0-10) 3.9+22 4.1+£22 0.306
BASDAI (0-10) 423+2.1 44+2.0 0.333
DAPSA 16.5+12.8 17.6+12.8  0.286
MDA achievement 41(19) 78(14.5) 0.124
PASI total 3.0+£3.8 3.6+5.5 0.081
CRP mg/L 7.22+11.3 9.0+£12.6 0.068
PsAQoL 6.2+6.3 7.1£6,2 0.053
HADS-anxiety score 6.7+4.5 6,8+4.1 0.643
HADS-depression score 6.2+4.1 7.2+4.1 0.001
HADS-anxiety >10 59(24.9) 132(23.6) 0.689
HADS-depression > 7 106(44.7) 311(55.5) 0.005
FACIT 17.7+£10.2 19.7£10.3  0.011
HAQ 0.42+0.50 0.43+046  0.695

Values are expressed as mean=SD or n(%). BASDAI Bath Ankylos-
ing Spondylitis Disease Activity Index; BMI body mass index; CRP
C-Reactive Protein; csDMARD Conventional synthetic disease mod-
ifying antirheumatic drug; FACIT Functional Assessment of Chronic
Illness Therapy; HADs Hospital Anxiety and Depression Scale; HAQ
Health Assessment Questionnaire; MDA Minimal Disease Activity;
PASI Psoriasis Area Severity Index; PhGA4 Physician Global Assess-
ment; PtGA Patient Global Assessment; PsA Psoriatic Arthritis; PsO
Psoriasis; PsO2PsA PsA-to PsA; PsAQoL Psoriatic Arthritis Quality
of Life; VAS Visual Analogue Scale
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Group 2 compared to Group 1 (7.2 vs. 6.2, p=0.001), with a
greater proportion of patients in Group 2 meeting the thresh-
old for depression (55.5% vs. 44.7%, p=0.005) (Fig. 1).
HADS-Anxiety scores were similar between the two groups
(p>0.05). Regarding fatigue, Group 2 reported significantly
higher FACIT-Fatigue scores compared to Group 1 (19.7 vs.
17.7, p=0.011).

Predictors of prolonged transition from PsO to PsA

In the multivariate logistic regression analysis, several fac-
tors were significantly associated with a prolonged tran-
sition from PsO to PsA (Table 2; Fig. 2). Scalp psoriasis
(OR=7.162, p=0.014), and nail psoriasis (OR=3.270,
p=0.041) were significantly associated with a prolonged
transition to PsA. Additionally, a family history of psoria-
sis (OR=1.813, p=0.006) and enthesitis ever (OR=2.187,
p<0.001) were positively associated with prolonged transi-
tion to PsA. In contrast, family history of PsA was nega-
tively associated with prolonged transition (OR=0.421,
p=0.002). Furthermore, older age at PsO onset had a signifi-
cantly lower likelihood of prolonged transition (OR=0.957,
p=0.001).

Discussion

This multicenter study provides comprehensive insight into
the clinical characteristics and predictive factors associated
with the transition from PsO to PsA. Most patients with PsA
in our cohort had preceding PsO, supporting the sequential
development of these conditions. Additionally, we identified
key demographic and clinical factors that influence the tim-
ing of this disease progression, providing valuable insights
for clinical practice.

Previous population-based and cohort studies have
reported that the interval between PsO onset and the devel-
opment of PsA ranges from 9 to 13 years, with the propor-
tion of PsA patients having prior PsO ranging between 60%
and 88.7% [7, 17]. In line with these findings, our real-world
multicenter study showed that 70% of PsA patients had a
prior history of PsO, with a mean PsO-to-PsA interval of
approximately 13 years. These findings support the need for
continued long-term monitoring of PsO patients to facilitate
ecarlier PsA diagnosis.

While considerable research has highlighted numerous
risk factors associated with the development of PsA in indi-
viduals with PsO, there exists a limited number of studies
that specifically examine the clinical and demographic fac-
tors that affect the duration of time between the initial onset
of PsO and the subsequent development of PsA [9, 10]. One
of the first population-based investigations (N=164) on
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Fig.1 Comparison of selected clinical and demographic parameters between patients with concurrent PsO and PsA versus those with PsA onset> 1

year after psoriasis

Table 2 Multivariate logistic regression analysis of factors associated
with a prolonged transition (> 1 year) from psoriasis to psoriatic arthri-
tis

OR (95% CI) p

Psoriasis subtypes

Plaque psoriasis 2.182 (0.830-5.737) 0.114
Erythrodermic psoriasis 1.229 (0.319-4.742) 0.765
Nail psoriasis 3.270 (1.049-10.190) 0.041
Pustular psoriasis 1.504 (0.354-6.395) 0.580
Palmoplantar psoriasis 1.347 (0.398-4.556) 0.632
Scalp psoriasis 7.162 (1.488-34.474) 0.014
Guttate psoriasis 1.679 (0.422-6.679) 0.462
Family history of PsO 1.813 (1.189-2.765) 0.006
Family history of PsA 0.421 (0.241-0.737) 0.002
Enthesitis ever 2.187 (1.566-3.056) <0.001
PsO onset age 0.957 (0.945-0.969) 0.001
PASI-lower extremity 1.070 (0.989-1.157) 0.092

All OR for psoriasis subtypes are calculated in comparison to gener-
alized psoriasis

CI Confidence Interval; OR Odds Ratio; PsA Psoriatic Arthritis; PsO
Psoriasis

this topic was conducted by Karmacharya et al. in Olmsted
County, Rochester, MN [17]. Their study categorized PsA
patients into concurrent and delayed-onset groups (based on
medical record reviews) and found that younger age at PsO
onset and greater PsO severity were associated with a lon-
ger transition period. Building on this, Cheemalavagu et al.
employed a zero-inflated negative binomial model within

a biorepository cohort (N=384) drawn from a tertiary care
center and similarly reported that older age at psoriasis onset
predicted a shorter time to PsA development [15]. Consis-
tent with these two single-center studies, our multi-center
cohort confirmed that younger age at PsO onset was a pre-
dictor of prolonged transition to PsA. Unlike these previous
studies, which included relatively limited sample sizes and
more specific patient groups from specialized clinics, our
study was conducted across multiple centers and included
a broader patient population. This wider and more varied
sample may offer a more realistic picture of how the transi-
tion from PsO to PsA occurs in everyday clinical settings.
Such diversity enhances our understanding of different
patient profiles and supports the relevance of our findings
in routine practice.

Moreover, in the study by Karmacharya et al., an associa-
tion was reported between certain PsO phenotypes particu-
larly plaque-type PsO and a prolonged transition to PSA[17].
In our study, nail and scalp involvement emerged as more
consistent phenotypic predictors of prolonged transition to
PsA. These findings suggest that the specific distribution of
psoriatic lesions may serve as indicators of prolonged PsA
development. Consistently, the 2023 EULAR task force
emphasized that nail involvement, although recognized as
an established risk factor, should not be regarded as immi-
nent predictor of PsA onset but rather as long-term marker
to guide preventive strategies [10]. Our results support this
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perspective, highlighting the relevance of these phenotypes
in capturing the heterogeneity of PsA progression. Addi-
tionally, such patterns may reflect a distinct immunopatho-
logic profile that predisposes patients to a more gradual or
insidious transition from skin to joint involvement.

Family history also emerged as a significant variable in
our analysis. A family history of PsA was associated with
concurrent onset of PsO and PsA, while a family history
of PsO was associated with prolonged transition to PsA.
This builds on findings from the PSART international cohort
(abstract, 2019), which reported only the latter association
[32]. This contrast may reflect differing genetic contribu-
tions to skin versus joint disease, or possibly greater clini-
cian awareness and surveillance in patients with known PsA
familial clustering.

Furthermore, our study identified that PsA patients with
enthesitis ever had a higher likelihood of experiencing a
prolonged transition from PsO to PsA. This is clinically
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relevant, as enthesitis is not only a hallmark feature of PsA
but also an early pathological event in its development, often
triggered by mechanical stress and sustained by pro-inflam-
matory cytokines such as TNF and IL-17 [33, 34]. More-
over, previous study has reported that enthesitis is more
frequently observed in older patients and those with a lon-
ger history of psoriasis, suggesting a possible link between
chronic cutaneous inflammation and entheseal involvement
[35]. The association between enthesitis and prolonged
PsA onset may reflect a low-grade, subclinical inflamma-
tory process at entheseal sites that evolves slowly before
manifesting as overt arthritis. This highlights the need for
heightened clinical vigilance and proactive monitoring of
musculoskeletal inflammation, even in the absence of obvi-
ous joint involvement, particularly in psoriatic patients with
a history of enthesitis [36].

The most recent inception cohort study investigated dif-
ferences in disease-related features and outcomes between
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early and late PsA transition using a median PsO-to-PsA
interval of nine years as the cutoff [16]. They reported that
early transition patients tended to exhibit higher disease
activity over five years, while late transition patients were
more likely to be obese at presentation [16]. In contrast,
our study found that although disease activity, function, and
quality of life were similar between groups, patients with
prolonged transition experienced significantly higher levels
of fatigue and depressive symptoms. Several factors may
contribute to this observation. Psoriasis, even in the absence
of joint involvement, can impose a significant psychologi-
cal burden due to its visibility, chronic nature, and frequent
associations with stigmatization, low self-esteem, and social
withdrawal [37]. From a biological perspective, prolonged
exposure to systemic inflammation mediated by cytokines
such as TNF-a and IL-6 may directly contribute to fatigue
and depressive symptoms [37, 38]. These pro-inflamma-
tory mediators are not only central to the pathogenesis of
psoriatic disease but have also been implicated in neuro-
inflammation and disruptions of neuroendocrine pathways
involved in mood and energy regulation [39]. Fatigue, even
in patients with minimal disease activity, is a prevalent and
important complaint in PsA and appears to have a multi-
factorial etiology. Its association with disease activity and
chronicity suggests an inflammatory component that is ame-
nable to treatment, although this alone does not fully explain
its persistence [40]. Collectively, these findings underscore
a potentially underrecognized psychological burden in
patients with prolonged disease progression, highlighting
the importance of a holistic clinical approach that integrates
both physical and mental health assessments in individuals
with longstanding PsO.

This study has several strengths that distinguish it from
previous literature. The multicenter design and relatively
large sample size enhance the representativeness and
robustness of the findings within the Turkish population.
Furthermore, the detailed clinical characterization of PsA
related manifestations alongside assessments of disease
activity, physical function, fatigue, and quality of life pro-
vides a holistic view of the patient experience and offers
valuable insights into predictors of prolonged PsA transi-
tion. Nevertheless, certain limitations should be acknowl-
edged. The observational, cross-sectional design of the
study restricts causal inference and raises the possibility
that unmeasured confounding factors may have influenced
the observed associations. Additionally, the retrospective
and self-reported nature of certain clinical variables, such
as the timing of PsO and PsA onset, may introduce recall
bias and compromise the accuracy of temporal assessments.
Given the geographic scope of the study, the findings may
also have limited generalizability to populations outside
Turkey. Future prospective, longitudinal studies in more

diverse populations are warranted to validate and expand
upon these results [41].

In conclusion, this multicenter observational study pro-
vides robust real-world evidence on the clinical and demo-
graphic factors that influence the timing of transition from
PsO to PsA. Younger age at PsO onset, specific phenotypes
such as nail and scalp involvement, enthesitis ever, and a
family history of PsO were identified as independent predic-
tors of prolonged transition to PsA. These findings highlight
the heterogeneous nature of psoriatic disease progression
and underscore the clinical importance of individualized
risk profiling to enable earlier detection and timely interven-
tion for PsA. Early recognition of these predictive markers
in routine dermatologic and rheumatologic care may facili-
tate timely referral, specialist assessment, proactive inter-
vention and targeted monitoring.
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