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Abstract

Objectives. Psoriasis impacts health-related quality of life (HRQoL) in PsA patients. However, this is not ad-
equately measured with a general HRQoL questionnaire. The aim of this study was to quantify the degree of psor-
iasis evolution in PsA patients over the first year of follow-up and to evaluate whether the impact of psoriasis on
HRQoL can be adequately measured with a dermatology-specific HRQoL questionnaire.

Methods. Data were used from PsA patients in the Dutch south west Early Psoriatic Arthritis cohort. Psoriasis se-
verity was measured with the Psoriasis Area and Severity Index (PASI). Dermatology-specific HRQoL was assessed
with the Skindex-17 questionnaire. We used a Sankey diagram to illustrate the evolution of psoriasis severity during
the first year of follow-up. To assess the association between psoriasis severity and the symptoms and psycho-
social subscale of the Skindex-17, a linear regression analysis with hierarchical variable selection and zero-inflated
negative binominal regression analysis were performed, respectively.

Results. We included 644 patients; 109 (17%) patients had no psoriasis (PASI=0), 456 (71%) had mild psoriasis
(PASI < 7), 56 (9%) had moderate psoriasis (PASI 7-12) and 23 (4%) had severe psoriasis (PASI > 12). Psoriasis se-
verity did not fluctuate much during the first year. PASI was significantly associated with both subscales of the
Skindex-17 at baseline and 12 months.

Conclusion. Psoriasis severity in PsA patients is mostly mild but impacts HRQoL when measured using a
dermatology-specific HRQoL questionnaire. For optimal management of PsA patients, we recommend rheumatolo-
gists acquire information on skin burden by using a dermatology-specific HRQoL questionnaire.
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Rheumatology key messages

o Psoriasis severity in psoriatic arthritis patients is mostly mild with minor fluctuations during follow-up.
e Skin burden in psoriatic arthritis patients is adequately measured with a dermatology-specific health-related
quality of life questionnaire.
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PsA is an auto-inflammatory disorder affecting multiple
parts of the body. Key symptoms include arthritis,
enthesitis, dactylitis, spondylitis and psoriasis [1]. In up
to 30% of patients with psoriasis in secondary care,
PsA will eventually develop [2].

Both psoriasis and PsA are known to impact health-
related quality of life (HRQoL) [3, 4]. A recent study by
Strober et al. in a real-world cohort of psoriasis patients
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reported an association between severity of psoriasis
and HRQoL, mainly on the domains of fatigue, itch and
pain. Work productivity impairment was associated with
increased disease activity [3]. When assessing HRQoL
in PsA patients, more disease manifestations should be
taken into account, compared with psoriasis patients.
PsA patients report high levels of pain and functional
disability, as well as a high prevalence of anxiety and
depression symptoms, ranging from 7.9% to 36.6% [5].
Patients with PsA have a poorer HRQoL compared with
patients with only psoriasis, given the added burden of
additional disease manifestations [6].

Previous research by our group showed that general
HRQoL, measured with the Short Form-36 (SF-36), was
not negatively affected by psoriasis severity, but mainly
influenced by inflammatory pain stemming from tender
joints, entheses and the back [7]. With PsA being a
multifaceted disease, it is plausible that psoriasis sever-
ity influences general HRQoL to a lesser degree than
pain.

However, the effect of psoriasis on HRQoL within
PsA should not be neglected. The Group for Research
and Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA) advises rheumatologists to involve a
dermatologist in the management of PsA patients with
severe psoriasis [8]. Because mild psoriasis in PsA
patients may respond well to the applied DMARD
treatment, assessment of psoriasis may not always be
a priority for rheumatologists in daily practice. To
date, the extent of psoriasis involvement and its im-
pact on HRQoL within PsA patients is not completely
understood.

Therefore, in order to assess the burden of psoriasis
in early PsA patients and whether more attention from
rheumatologists is warranted, the aim of this study is
(i) to quantify the degree of psoriasis evolution in
patients with early psoriatic arthritis during the first
year of follow-up and (ii) to evaluate whether the im-
pact of psoriasis on HRQoL in PsA can be adequately
measured with a dermatology-specific HRQoL
questionnaire.

Methods
Patients and setting

Data from the first year of follow-up were used from
patients included in the Dutch south-west Early Psoriatic
ARthritis (DEPAR) cohort between July 2013 and March
2020. The DEPAR cohort consists of PsA patients who
were newly diagnosed by their treating rheumatologist.
All patients received usual care. The study design of the
DEPAR study was described earlier [9]. This study was
approved by the local medical research ethics commit-
tee of the University Medical Center Rotterdam (MEC-
2012-549). Written informed consent was obtained for
all study participants according to the Declaration of
Helsinki.
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Data collection

Clinical data, including PASI score, were collected by
trained research nurses at baseline, 3, 6, 9 and
12months. Data on demographics, medical history,
comorbidities, family history and medication was also
collected by trained research nurses during each visit.

Health-related quality of life

Patients completed multiple questionnaires within one
week before or after their research-nurse Vvisits.
Psoriasis severity was assessed using the Psoriasis
Area and Severity Index (PASI) and categorized as: no
psoriasis (PASI=0), mild psoriasis (PASI < 7), moderate
psoriasis (PASI 7-12) and severe psoriasis (PASI>12)
[10]. General HRQoL was assessed with the Short-Form
36 (SF-36), consisting of a physical component scale
and mental component scale. A higher score indicates a
better HRQoL [11].

Dermatology-specific health-related quality of life
Dermatology-specific HRQoL was measured with the
Skindex-17 questionnaire. This questionnaire consists of
17 questions that patients answer on a 5-point Likert
scale. A symptoms subscale and a psychosocial sub-
scale are then generated. The symptoms subscale
ranges from 1 to 10 and has to be interpreted as fol-
lows: 0-4 few symptoms; 5-10 a lot of symptoms. The
psychosocial subscale ranges from 0 to 24 and has to
be interpreted as follows: 0-4 little impairment; 5-9
moderate impairment; 10-24 high impairment [12]. We
opted for the Skindex-17 questionnaire above the
Dermatology Life Quality Index due to the two separate
scores it computes on symptoms and psychosocial skin
burden.

Patient-reported outcomes (PROs)

The included patient-reported outcomes (PROs) were fa-
tigue, anxiety, depression and pain. Fatigue was meas-
ured with the Bristol Rheumatoid Arthritis Fatigue Multi-
Dimensional Questionnaire (BRAF MDQ) [13]. Anxiety
and depression were measured with the Hospital
Anxiety and Depression Scale (HADS) questionnaire [14]
and pain with a Visual Analogue Scale (VAS) score [15].

Statistical analysis

Simple descriptive statistics were used for demograph-
ics and to quantify the degree of psoriasis involvement.
Evolution of psoriasis severity was measured at base-
line, 3, 6, 9 and 12months and illustrated using a
Sankey diagram.

To evaluate the association between psoriasis severity
and the symptoms subscale of the Skindex-17 question-
naire, a linear regression model with hierarchical variable
selection of complete cases was performed at baseline
and 12months. Three blocks of variables were added
consecutively, namely demographic characteristics, clin-
ical characteristics and the aforementioned relevant
PROs.

To assess the relationship between psoriasis severity
and the psychosocial subscale of the Skindex-17
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questionnaire, a zero-inflated negative binominal regres-
sion analysis of complete cases was performed at base-
line and 12 months. We opted for a zero-inflated model
due to overdispersion of zero-values, which violated the
assumptions of a linear regression model. In this model,
the three aforementioned blocks of variables were
added in three consecutive stages. All statistical analy-
ses were performed in STATA 15.1 (StataCorp, College
Station, TX, USA).

Results
Patients

In total, 644 patients were included. Mean (s.p.) age was
49.7 (13.6) years and 49% (n=316) were male (Table 1).
A total of 109 (17%) patients had no measurable psoria-
sis, 456 (71%) had mild psoriasis, 56 (9%) had moderate
psoriasis and 23 (3%) patients had severe psoriasis.

Psoriasis complaints preceded PsA diagnosis with a
median of 10.0years (IQR 3.0-20.7). Median (IQR) PASI
score was 2 (0.4-4.4) in the entire group. Median (IQR)
duration of joint complaints prior to PsA diagnosis was
11.0 (3.6-33.8) months. Patients had a median (IQR)
swollen joint count (66) of 2 (0-4) and tender joint count
(68) of 3 (1-7).

Patients had a mean (s.p.) score of 39.2 (8.6) on the
physical component scale of the SF-36. Median (IQR)
score on the mental component scale was 49.6 (40.6-
55.9). On the symptoms and psychosocial subscale of
the Skindex-17, patients had a median (IQR) score of 4
(2-6) and 2 (0-8), respectively. Of the patients who filled
in the Skindex-17 questionnaire, 21% (n=116) reported
never having had itch in the previous week. The major-
ity, however, reported itch: 13% (n=73) rarely; 32%
(n=175) sometimes; 27% (n=146) often; and 7%
(n=239) always. SF-36 scores and Skindex-17 scores
across psoriasis severity categories are shown in Fig. 1.
Median (IQR) HADS anxiety score was 4 (2-7) and me-
dian (IQR) depression score was 3 (1-6). At baseline, re-
spectively, 19% and 16% of patients scored >8
regarding HADS anxiety and depression. These patients
are more suggestive of the presence of an anxiety dis-
order or depression.

Psoriasis evolution

The changes in psoriasis severity over the course of the
first year are shown in the Sankey diagram (Fig. 2). The
group of patients with no psoriasis increased from 109
patients (17%) at baseline to 154 patients (34%) at
12 months. The percentage of patients with severe psor-
iasis remained stable with 3% (n=23) at baseline and
2% (n=8) at 12months. The majority of patients
remained in the same category of psoriasis severity
throughout the year with the majority of patients fluctu-
ating between having no psoriasis and having mild psor-
iasis. The group of patients with moderate and severe
psoriasis was the smallest and also decreased in size
over the course of the first year.
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Symptoms subscale

Complete cases were available for 465 (72%) patients at
baseline and 339 (53%) patients at 12months.
Correlations between the variables and regression sta-
tistics are reported in Table 2. At baseline, age (B —0.02,
95% Cl —0.04, —0.00), sex (B 0.89, 95% CI 0.43, 1.34)
and BMI (B 0.09, 95% CI 0.04, 0.13) were significantly
associated with the Skindex-17 symptoms subscale
when only demographics were added to the model. Age
lost its significance when clinical characteristics and
PROs were added, but sex and BMI did not. Psoriasis
severity remained significant throughout the entire
model, irrespective of the number of blocks added.
Besides psoriasis severity (PASI), sex and BMI, also
swollen joint count (B —0.08, 95% CI —0.12, —0.03), ten-
der joint count (B 0.06, 95% CI 0.01, 0.10) and anxiety
(B 0.13, 95% CI 0.05, 0.20) were associated with the
symptoms subscale of the Skindex-17. The variation of
the model increased from 7% with only demographics
added to 38% when all three blocks of variables were
added.

At 12months, demographic characteristics was not
associated with the symptoms subscale. Tender joint
count (3 0.11, 95% CI 0.05, 0.16) and enthesitis (3 0.13,
95% CI 0.02, 0.24) had a significant association when
only demographic and clinical characteristics were
added to the model, but lost their association when
PROs were added. Psoriasis severity (PASI) was associ-
ated with the symptoms subscale of the Skindex-17 and
kept its statistical significance irrespective of how many
other covariates were added. The variation of the model
increased from 1% to 33% when all three blocks of vari-
ables were added.

Psychosocial subscale

Complete cases were available for 465 (72%) patients at
baseline and 339 (53%) patients at 12 months. Results
are shown in Table 3. At baseline, 37% of the patients
had a zero-value on the Skindex17 psychosocial. The
odds of having a zero value decreased by 0.52 (OR,;
95% Cl: 0.41, 0.66) per PASI point increase when only
adding the demographic variable block. The strength of
the PASI association was similar when adding the other
two variable blocks. For those patients that had a
Skindex17-psychosocial value higher than zero, no
demographic covariates were associated with higher
levels of the Skindex17-psychosocial score. Of the clin-
ical characteristics, tender joint count [incidence rate
ratio (IRR) 1.04, 95% CI 1.01, 1.06] and PASI (IRR 1.07,
95% CI 1.03, 1.10) were associated with higher values.
When adding the PROs, higher levels of anxiety (IRR
1.07, 95% CI 1.04, 1.11) were associated with higher
Skindex17-psychosocial scores. With all covariates in
the model, the strength of the associations slightly
changed but all kept their statistical significance, and
dactylitis score became significantly associated. We did
not observe associations with age, sex, BMI, self-
reported pain and fatigue.
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Fic. 1 Short Form-36 scores and Skindex-17 scores across psoriasis severity categories

SF36-PCS score per psoriasis severity categoryat A SF36-MCS score per psoriasis severity categoryat B
baseline baseline
2 392 302 30.4 393 e
40 B B _ - 496 498
50 462 473
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Skindex 17 - symptoms score per psoriasis C Skindex 17 - psychosocial score per psoriasis D
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6 7
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4 5
4
4
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2 2
1
[ 0
No psoriasis Mildpsoriass ~ Moderate psoriasis  Severe psoriasis No psoriasis Mildpsoriass ~ Moderate psoriasis  Severe psoriasis

(A, B) Mean SF36 Physical component scale score and median Mental component scale score per psoriasis severity
category at baseline. (C, D) Median Skindex-17 psychosocial score and median symptoms score per psoriasis sever-
ity category at baseline. No psoriasis (PASI=0), mild psoriasis (PASI < 7), moderate psoriasis (PASI 7-12) and severe
psoriasis (PASI > 12).

Fic. 2 Sankey diagram of changes in psoriasis severity during the first year of follow-up

Baseline 3 months 6 months 9 months 12 months

None 109 (17) 137 (24) 149 (29) 144 (30) 154 (34)
Mild 456 (71) 397 (69) 350 (67) 305 (65) 271 (60)
Moderate 56 (9) 27(5) 13(3) 19 (4) 16 (4)
Severe 23(3) 10 (2) 6(1) 5(1) 8(2)
Total 644 (100) 571 (100) 518 (100) 473 (100) 449 (100)

Divided into PASI severity category 1: no psoriasis (PASI=0); 2: mild psoriasis (PASI<7); 3: moderate psoriasis
(PASI 7-12); 4: severe psoriasis (PASI > 12).
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At 12months, 50% of the patients scored 0 on the
Skindex17-psychosocial. The odds of having a zero
value decreased by 0.36 (OR; 95% CI: 0.19, 0.70) per
PASI point with only demographics entered. For those
that had scores above 0, we observed similar results
when evaluating the demographic variables and clinical
variables. However, when adding all the variables to the
model only PASI (IRR 1.10, 95% CI 1.05, 1.15) and anx-
iety (IRR 1.07, 95% CI 1.02, 1.12) were significantly
associated.

Discussion

In order to assess whether psoriasis deserves more at-
tention from rheumatologists in daily clinical practice,
we firstly quantified the degree of psoriasis involvement
in a cohort of patients with early psoriatic arthritis.
Secondly, we evaluated whether the impact of psoriasis
on health-related quality is adequately measured with
the dermatology-specific Skindex-17 questionnaire, be-
cause a general HRQoL such as the SF-36 question-
naire does not measure this impact.

Regarding the evolution of psoriasis during the first
year of follow-up, the majority of PsA patients had mild
psoriasis (PASI<7) and remained in this category. The
group of patients with no psoriasis (PASI=0) grew from
109 patients (17%) at baseline to 154 patients (34%) at
12months and the group of severe psoriasis remained
stable. This shows that overall, psoriasis severity
improved over the first year of follow-up, although the
majority still had mild psoriasis.

When measured with the dermatology-specific
Skindex-17 questionnaire, in our sample of PsA patients,
impaired HRQoL was seen with increasing psoriasis se-
verity. The group of patients with no psoriasis reported
having ‘few symptoms’ on the symptoms subscale and
‘little impairment’ on the psychosocial subscale, while
the group with severe psoriasis reported ‘a lot of symp-
toms’ and ‘moderate impairment’, respectively.

PASI score was significantly associated with both
subscales of the Skindex-17 at baseline and 12 months.
At baseline, other variables such as tender joint count
and HADS anxiety score showed an association with
the Skindex-17. At 12months, only PASI score was
associated with the Skindex-17 symptoms subscale,
meaning this questionnaire indeed measured the impact
of psoriasis severity on dermatology-specific HRQoL.
This time-related difference may be due to the fact that
at baseline patients recently received their PsA diagno-
sis and are not yet fully able to cope with their condi-
tion. Besides PASI, HADS anxiety score was also
associated with the psychosocial subscale at 12 months.
It is known that patients with psoriasis report a higher
degree of anxiety than healthy controls and that anxiety
disorders impair quality of life [16-18]. It is worth men-
tioning that the HADS questionnaire is a screening tool.
Nonetheless, it is interesting that impact of anxiety is
also detected in a dermatology-specific HRQoL ques-
tionnaire [14].

https://academic.oup.com/rheumatology

The burden of psoriasis in patients with early psoriatic arthritis

Seeing that PASI was the only variable that correlated
well with the Skindex-17 symptoms subscale and psy-
chosocial subscale at both baseline and 12 months, and
that there was no clear relation with any musculoskeletal
PsA features, it indicates that the Skindex-17 is a good
tool for evaluating skin burden in PsA patients. The SF-
36 does not seem to be influenced by psoriasis severity,
indicating that rheumatologists should wuse a
dermatology-specific HRQoL questionnaire or at least
specifically ask patients about their skin burden. We
found it interesting to see that even severe psoriasis
was not reflected in the SF-36 questionnaire by means
of a lower score. Therefore, general HRQoL questions
will probably reflect different disease features, such as
joint inflammation and pain and will not capture the im-
pact of skin burden.

To our knowledge, the burden of psoriasis in early
psoriatic arthritis patients has not been reported to this
extent before. In a recent observational real-world PsA
cohort study from Athanassiou et al., the burden of
psoriasis was evaluated in 222 patients, using the
Dermatology Life Quality Index questionnaire. When cor-
rected for arthritis activity with the DAS28-CRP, an in-
crease in mean Dermatology Life Quality Index score
was observed, leading the researchers to conclude that
increasing  psoriasis severity negatively impacts
dermatology-specific HRQoL [19]. These observations
are in accordance with our study.

The effect of psoriasis on HRQoL in psoriasis patients
has been studied more elaborately. A systematic review
by de Korte et al. reported mean (s.n.) summary scores
of the SF-36 physical and mental component scale of
41.2 (14.2)-55.5 (14.4) and 45.2 (12.1)-50.9 (9.3), re-
spectively, with a score of 50 being the average HRQoL
of the general population [20]. We observed similar SF-
36 scores in our sample.

In another study among psoriasis patients, research-
ers looked at the association between the eight sub-
scales of the SF-36 and components of the PASI score
in assessing HRQoL. In this study, no association was
seen between the compound scores of the SF-36 and
PASI scores. They did find a significant correlation be-
tween desquamation on the upper limbs and mental
health and bodily pain (r =—0.23 and r =—0.28, respect-
ively) and between desquamation on the scalp and men-
tal health (r =—0.29) [21]. This study among psoriasis
patients highlighted that the burden of psoriasis is not
fully captured when only compound scores of disease
severity are used. In our study, however, we did see
that compound scores of psoriasis severity and the
Skindex-17 subscales were positively correlated.

In our study, a relatively small number of patients with
severe psoriasis (PASI > 12) was included. This could be
considered a limitation. However, as this is a real-world
cohort, our results are applicable to rheumatology prac-
tices in the Netherlands. Strengths of this study include
the large number of patients with a follow-up of one
year. To our knowledge, this is also the first study to as-
sess psoriasis to this extent in a cohort of PsA patients.
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Further research could focus on assessing what ques-
tions from dermatology-specific questionnaires are most
relevant for rheumatologists to ask in daily clinical
practice.

In conclusion, psoriasis severity in PsA patients is
mostly mild, but impacts HRQoL when measured using
a dermatology-specific HRQoL questionnaire. For opti-
mal management of PsA patients, we therefore recom-
mend rheumatologists to additionally acquire information
on the degree of psoriatic involvement and not merely
ask patients about their general wellbeing. In our opin-
ion, this information is valuable for the adequate assess-
ment of HRQoL.
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