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ABSTRACT

Introduction: Psoriatic arthritis (PsA) and pso-
riasis (PsO) have a significant impact on HRQOL
and work productivity loss. In patients with
both PsA and PsO, the full extent of the physical
and emotional burden of joint- and skin-related
symptoms is less understood from the patient
perspective.
Methods: A cross-sectional study of PsO
patients with PsA from the US, France, and
Germany was conducted using an online sur-
vey. Data on demographics, PsO severity by
patient-reported body surface area involvement

(BSA), PsA severity by RAPID3, impact of PsO
and PsA using Patient Global Assessment (1–5),
and novel questions exploring the emotional
burden of joint/skin-related symptoms were
collected. Multivariate regression analyses
examined severity of joint and skin symptoms
as predictors of quality of life (QoL), measured
by PsAQoL, and Work Productivity and Activity
Impairment (WPAI).
Results: Of the 439 patients, 23.9% had mild
(RAPID3 of 0-2) and 76.1% had moderate–sev-
ere PsA (RAPID3 of 2.1–10), while 51% had mild
and 49% had moderate–severe PsO (C 3 palms
of the hand for BSA). Multivariate analyses
showed that severity of joint symptoms was
strongly associated with lower QoL (t = 13.15),
followed by impact of skin symptoms (t = 5.11),
and age (t = - 4.73), all p\ 0.0001. About 57%
of all patients reported a DLQI[5, indicating a
moderate-to-extremely large effect of psoriasis
on HRQoL. Joint severity and impact of joint
symptoms were the strongest predictors of
WPAI. Patients also associated skin and/or joint
symptoms with a variety of emotions and QoL
measures that were not captured on the vali-
dated scales (fatigue, how they think of them-
selves, how others thought of them, making a
first impression etc.).
Conclusions: In this study, both skin and joint
symptoms had a broad, meaningful impact on
patient QoL, work productivity, daily activities,
and emotional well-being. These data
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highlighted the unique and significant impact
of PsA among patients with PsO.
Funding: Eli Lilly and Company.
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INTRODUCTION

Psoriatic arthritis (PsA) is a chronic, progressive,
inflammatory arthritis that can co-occur as an
associated condition in patients with psoriasis
(PsO), and result in permanent joint disability
and increased mortality risk [1, 2]. A substantial
number of patients with psoriasis will develop
this form of arthritis, with estimates ranging
from 6 to 41% [1, 3]. Among the general pop-
ulation, prevalence estimates of PsA can vary
due to its highly heterogeneous disease course,
diagnostic challenges, and the existence of
several different definitions (diagnostic codes,
classification criteria, etc.) that have been used
to define the disease over time [4, 5]. In the
United States, prevalence estimates have ranged
from 0.06 to 0.25%, with a similar range of
0.05–0.21% reported in Europe.

PsA is a heterogeneous condition character-
ized by the clinical domains of arthritis, enthe-
sitis, dactylitis spondylitis, and psoriasis [3]. For
patients, pain, fatigue and progressive joint
damage, can impair health-related quality of life
(HRQoL) and physical functioning. The skin
symptoms of psoriasis have a separate and sig-
nificant impact on quality of life (QoL), which
includes physical and emotional burden. Fur-
ther, a relationship has been established
between the extent of disability and impact on
physical/mental QoL among this population
with concurrent disease [6].

Even though there are some ongoing studies
to identify risk factors [7], there exists a need for
properly designed prospective studies to learn
more about PsA development and progression
[8], to decrease this important gap in the liter-
ature. For example, less is known as to whether
the treatment setting and consequent care pro-
viders may play an important role in patient
outcomes. The importance of early detection of

PsA in a dermatological setting has been well
recognized, and guidelines have been drafted to
help guide dermatologists in screening and
providing appropriate referrals [9–12] and
encourage collaboration among specialists [13].
Novel multidisciplinary clinical programs that
include both dermatologists and rheumatolo-
gists have been developed in order to improve
concurrent patient care, with encouraging pre-
liminary results [14]. A recent study conducted
by the Psoriasis and Psoriatic Arthritis Clinics
Multicenter Advancement Network Consortium
(PPACMAN) group showed that despite few
challenges in dual care models, there were sev-
eral benefits including improving patient care,
opportunity to study long-term outcomes/
measures, collaborative care for complex dis-
eases in addition to professional development
and improved communications between the
teams [14]. Challenges remain however, with
evidence suggesting that PsA may be under-
diagnosed among patients with PsO seen in a
dermatology setting [15, 16].

The heterogeneous nature of PsA and its
subsequent burden upon patients also presents
a unique challenge to the development and
implementation of standardized outcome
assessments. The majority of empirical studies
have therefore examined disease burden among
PsO patients with PsA through chart review,
registry or claims data, and thus may provide an
incomplete picture of the psychosocial impact
of these concurrent conditions. Among those
with PsO, mounting evidence suggests that
concurrent PsA increases the risk of sexual dys-
function [17, 18], and psychiatric disorders such
as anxiety and depression [19, 20]; patient
reported outcomes that are rarely captured in
medical charting or evaluated in routine prac-
tice. In addition, there may be specific aspects of
disease impact that are unique to this patient
population, and are not routinely evaluated by
health care professionals or routine outcome
measures. For example, many patients with PsO
report avoiding physical touch due to their
condition [21], yet few studies have examined
the impact of such specific symptomatology on
quality of life, relationships and intimacy
among those with concurrent PsA. Thus, lim-
ited comprehensive data exists concerning the
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impact of PsA across emotional domains, rela-
tionships and daily activities. The objective of
the current study was to examine the patients’
perspective on the impact of both joint and skin
symptoms on their physical function and
emotional well-being in a real-world setting.

METHODS

Study Design

A multi-national cross-sectional survey was
conducted in patients with both PsA and PsO
from the United States, France, and Germany.
Data from the United States were collected
between April 2017 and May 2017 and data
from European countries between May 2017
and June 2017. An initial qualitative study was
conducted followed by a quantitative survey
administration to examine the study objectives.

Qualitative Phase

To facilitate the design of a larger questionnaire,
an initial qualitative study was conducted
among 30 patients (from US, Germany, and
France) to identify any under-represented con-
cepts in existing instruments and better under-
stand full extent of the impact of their PSA with
respect to both joint-related and skin-related
symptoms. During the interviews, patients
provided their perspective on the ability of the
Dermatology Life Quality Index (DLQI), the
Short-Form-36 (SF-36) and the PsA Quality of
Life Questionnaire (PsA QOL) to capture the
impact of their disease, and they were asked to
further elaborate on the impact on their disease
which was not captured by these tools.

Ten participants from each respective coun-
try were recruited to have a total of 30 inter-
views across three countries. The interviews
lasted approximately 45 min each and the US
interviews were conducted via webcam and the
non-US data were collected by a local moderator
with simultaneous translation to English for
study purposes; as use of webcams for the
interview were not allowed due to respective
country-level privacy laws.

Analysis of the patient interviews revealed
that there is a diverse emotional impact of both
skin- and joint-related manifestations of PsA
and a diverse set of situations or daily-life
activities that can be impacted by both skin-
and joint-related symptoms. To address this, a
set of novel questions were developed to more
comprehensively assess the emotional burden
of PsA as well its impact on different aspects of
daily life. These novel questions are described
below in the description of the questionnaire
elements.

Quantitative Phase

Following the qualitative study, a comprehen-
sive survey was administered to the study eli-
gible patients across all three countries. A select
sample of patients were chosen for pre-testing
the survey, to ensure content validity and gain
understanding on survey experience prior to
survey administration to the entire study
sample.

Below is a description of the elements along
with the novel questions that were included to
capture emotional burden among the patients.

Demographics and Medical History
Information including age, gender, race, eth-
nicity, employment status, body mass index,
smoking status, alcohol use was collected at the
time of the survey as well as disease duration,
current provider, provider who diagnosed the
conditions, and comorbidities.

PsO Severity
Patients were asked to self-report psoriasis
severity [referred as body surface area (BSA)],
using a single question: ‘How much Psoriasis do
you currently have’. Response options included:
None or very little psoriasis (Mild); Only a few
patches that could be covered by one or two
palms of your hand (Mild); Scattered patches
that could be covered by between three and ten
palms of your hand (Moderate); Extensive pso-
riasis covering large areas of the body that
would be more than ten palms of your hand
(Severe).
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PSA Severity
Patients reported the degree of severity of their
joint symptoms of PsA using the Routine
Assessment of Patient Index Data-3 (RAPID3),
which consists of questions related to three
main measures: physical function from Health
Assessment Questionnaire (HAQ-DI), patient
pain on a visual analogue scale (VAS) of 0–100
and patient global assessment on a VAS 0-100
[22]. Responses were scored and categorized as
mild (RAPID3 of 0-2); moderate (RAPID3 of
2.1–4); Severe (RAPID3 of 4.1–10) [22].

Patient Global Assessment (Specific for Joint
or Skin Symptoms)
Patients were asked to report two separate ver-
sions of the patient global assessments: one
regarding the impact of their skin symptoms
and the other regarding the impact of their
joint symptoms. Global assessment of skin (‘‘In
all the ways your Psoriasis Symptoms as part of
your PsA affect you, how would you rate the
way you felt over the last week? Please select
one’’) and joint symptoms (‘‘In all the ways your
Psoriatic Arthritis Pain affects you, how would
you rate how you felt over the last week with
respect to joint pain? Please select one’’) was
assessed using five-point Likert responses
(ranging from 1 (excellent) to 5 (poor)) asking
to rate to what extent skin and joint symptoms
affected them over the past week, respectively.

Additional Measures: Novel Questions
to Assess Impact on Daily Life and Emotional
Status
Additional questions were included to assess
daily emotions due to the impact of PsO/skin
symptoms and separately for PsA/joint symp-
toms. Participants were shown pictorial repre-
sentation of 41 emotions (for e.g.: feeling
happy, lonely/ignored, sad/depressed, hurt/
upset, irritated, confused, skeptical, surprised/
amazed, curious/interested, relieved/gratitude
etc.) and asked to respond with top two feelings
that described their skin and joint symptoms
(Supplemental Fig. 1a and 1b). Questions on
impact of skin and joint symptoms in the past 4
weeks on situations (spring, summer, fall, win-
ter, depression, anxiety, holidays, genetics) and

activities (personal hygiene, doing chores,
friendships, family gatherings etc.) were also
assessed on 0–10 scale, with 0 = no impact and
10 = severe impact. Finally, overall health status
(‘‘How are you feeling overall today?’’) was also
assessed on a 0–100 scale, with 0=’the worst I
have felt in a long time’ and 100=’’ the best I
have felt in a long time’.

Treatment Use
Both current and past treatment use was col-
lected, which included use of topical therapies,
nonsteroidal anti-inflammatory drugs (NSAIDs),
corticosteroids, oral small molecules, non-bio-
logic and biologic systemic therapies.

Quality of Life
Two validated measures of quality of life
namely, PsAQoL and DLQI was included. The
PsAQoL is a 20-question assessment at the time
of the survey, using only true/false questions
[23]. The number of statements considered true
by the respondent is their total PsAQoL score,
where 0 is a good quality of life and 20 is poor,
thus scores ranging from 0 to 20. The DLQI is a
validated ten-question assessment of the PsO
effect on quality of life over the past week, with
four response options for each question, scores
ranging from 0 to 30 [24, 25]. It is also assessed
as a categorical variable: 0–1 (none), 2-5 (small),
6–10 (moderate), 11–20 (very large), and 21–30
(extremely large) demonstrating the impact on
quality of life.

Work Productivity
Work productivity impairment was assessed
using the Work Productivity and Activity
Impairment (WPAI: SHP) questionnaire [26], a
validated six-item instrument which has 4
domains: absenteeism (i.e., percentage of work
time missed because of health), presenteeism
(i.e., percentage of impairment experienced
while at work because of health), overall work
productivity loss (i.e., an estimate that combi-
nes absenteeism and presenteeism), and
impairment of non-work daily activities (i.e.,
percentage of impairment in daily activities
because of health) over the course of the past
week.
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The study was approved by Pearl Institu-
tional Review Board (IRB) and met the standards
of both FDA 21 CFR 56.104 and DHHS 45 CFR
46.101 regulations. Informed consent was
obtained from all participants prior to partici-
pating in the study. This study was conducted
in full conformance with the Guidelines for
Good Pharmacoepidemiology Practices (GPP)
published by the International Society of Phar-
macoepidemiology (ISPE) and the laws and
regulations of the country in which the research
was conducted.

Study Population
Adult patients (aged[18 years but\ 75 years),
who had a physician diagnosed PsA and PsO
diagnosis, able to read/understand English (for
the US), French (for France) and German (for
Germany) and were willing to provide informed
consent were recruited to participate in the
study. Patients working for a pharmaceutical,
health insurance, research, or advertising com-
pany were excluded to avoid self-presentation
effects that could alter the responses. Addi-
tionally, medical professionals were also exclu-
ded as the objective of the study was to obtain
purely a patient perspective.

A total of 439 study participants were
recruited from various internet patient panels
based on the study eligibility criteria. Panel
participants are recruited by ‘invitation only’ or
through online communities to be part of the
panel, and not specifically through medical
centers or physician referrals. The panels reach
diverse audiences on a global scale making the
sample representative within each country of
interest. The interview request was sent via
email to members of these panels who have
previously identified as having PsA and PsO and
expressed a willingness to participate in
research studies. The interview request included
a statement of informed consent and a set of
screening questions (inclusion/exclusion crite-
ria) to determine eligibility. Each participant
provided informed consent and was compen-
sated for the time spent on the completion of
the survey.

Statistical Analysis

Descriptive analyses were conducted to describe
the patient sample with respect to demograph-
ics, health history, disease history, and patient
outcomes. Frequencies and percentages were
reported for categorical outcomes and means,
standard deviations, medians, and ranges were
reported for continuous outcomes.
Kruskal–Wallis or v2 tests were used to compare
group differences amongst continuous variables
and categorical variables, respectively.

Correlations were assessed between inde-
pendent and dependent variables to determine
strong relationships and potential multi-
collinearities in a multivariate scope. Then a
series of generalized linear regression (GLM)
and logistic regression models were conducted
to determine the relationship between individ-
ual symptoms and patient outcomes (quality of
life, work productivity and activity impairment)
adjusting for confounding variables. Analyses
also investigated association between individual
symptoms, as well as broader symptom cate-
gories such as skin versus joint, with QoL mea-
sures. Parameter estimates with standard errors
and corresponding t tests and p values are
reported. All analyses were conducted using SAS
v9.3 or R v3.4.

RESULTS

A total of 439 patients diagnosed with both PsA
and PsO completed the final survey: n = 300
from the United States (68.3%), n = 88 from
Germany (20.1%), and n = 51 from France
(11.6%). Overall, slightly more than half were
females (52.2%), with mean (SD) age of 49.37
(14.06) years, 83.1% were whites, and more
than 50% of them were employed (46.5% full
time and 13.0% part-time) at the time of the
survey. When presence of comorbidities was
examined, about one-third of the patients had
high cholesterol (33%), 16% type 2 diabetes and
10% heart disease. When current treatment was
examined, about 50% of the patients were on
biologic therapy and more than one-third on
corticosteroids and prescription topical treat-
ment (Table 1). Overall, 43.3% were currently
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managed by rheumatologist only (51% in the
US, 29.4% in France and 25% in Germany),
13.9% by a dermatologist only (13% in the US,
12% in France and 18.2% in Germany), 3.4% by
both rheumatologist and dermatologist (2.7%
in the US, 7.8% in France and 3.4% in Ger-
many) and 39.4% by other physician specialties
(33% in the US, 51% in France and 53.4% in
Germany). Other physician specialties included
general practice, internist, other only or a
combination of specialties.

Table 1 Demographics, disease measures, PROs, and
treatment use

N = 439

Age, years, mean (SD) 49.4 (14.1)

Male, n (%) 210 (47.8)

BMI, kg/m2, mean (SD) 29.8 (13.9)

Race, n (%)

Caucasian 365 (83.1)

African American 12 (2.7)

Hispanic 17 (3.9)

Asian 10 (2.3)

Other 27 (6.2)

None 8 (1.8)

Comorbidities, n (%)

Hypertension 97 (22%)

High cholesterol 145 (33%)

Type 2 diabetes 70 (16%)

Heart disease 44 (10%)

Eye inflammation/uveitis 31 (7%)

Heart attack/stroke 31 (7%)

Cancer (excluding NMSC and

melanoma)

26 (6%)

NMSC 26 (6%)

Melanoma 18 (4%)

Hyperlipidemia 22 (5%)

Skin severity

Mild, n (%) 223 (50.8)

Moderate, n (%) 146 (33.3)

Severe, n (%) 70 (15.9)

Joint severity

Mild, n (%) 105 (23.9)

Moderate, n (%) 132 (30.1)

Severe, n (%) 202 (46)

DLQI, mean (SD) 9.7 (8.4)

PsA QoL, mean (SD) 9.1 (6.1)

Table 1 continued

N = 439

WPAI, mean (SD)

Work absenteeism 10.39 (19.81)

Work presenteeism 33.88 (28.98)

Work productivity loss 37.15 (31.81)

Activity impairment 43.78 (29.09)

Current treatment usea, n (%)

Light and laser therapy 88 (20%)

Corticosteroids 167 (38%)

Prescription topical therapy 145 (33%)

NSAIDs 149 (34%)

Oral small molecule 35 (8%)

Methotrexate 79 (18%)

Non-biologic systemic therapyb 70 (16%)

Biologic therapyc 220 (50%)

BMI body mass index, NMSC non-melanoma skin cancer,
DLQI dermatology life quality index, PsA psoriatic
arthritis, QoL quality of life, WPAI work productivity and
activity impairment, NSAIDs non-steroidal anti-inflam-
matory drugs
a Patients could be on multiple therapies and hence total
does not add up to 100%
b Includes fumaric acid derivatives, cyclosporine, Soriatane
and Neogason (acitretin), Azulfidine (sulfasalazine), and
Amevive (alefacept)
c Includes Cimzia (certolizumab pegol), Cosentyx (se-
cukinumab), Enbrel (etanercept), Humira (adalimumab),
Remicade (infliximab), Simponi (golimumab), Stelara
(ustekinumab), and Taltz (ixekizumab)
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The severity of skin symptoms, which was
measured by the amount of affected body sur-
face area, was mild for approximately half of the
sample (50.8%), followed by moderate (33.3%)
and severe (15.9%). However, for joint severity,
which was measured by RAPID3, 46% reported
being severe, 30.1% moderate, and 23.9% mild
(Table 1). For skin symptoms, 38, 49, and 61%
of mild, moderate, and severe patients reported
fair/poor on the skin global assessment scale,
respectively, demonstrating the increase in
impact on overall health with increase in
severity. Results were similar when joint sever-
ity was assessed using the patient global assess-
ment tool, with 13, 53, and 81% of mild,
moderate and severe patients reporting poor/-
fair on overall well-being in the past week
(Fig. 1). As shown in the figure, higher propor-
tion of patients with severe joint symptoms
reported feeling poor (33%) compared to severe
skin symptoms (24%). These differences in the
distribution of responses were statistically
significant.

Even though several factors were significant,
after accounting for correlations and multi-
collinearity, age and gender were the strongest
confounders which were adjusted in the multi-
variate modeling while examining the impact
of skin/joint symptoms on QoL and work
productivity.

Impact of Joint and Skin Severity on QoL

As expected, higher levels of reported skin and
joint severity was associated with a greater
impact on QoL as assessed by the DLQI and
PsAQoL. As shown in Fig. 2, skin severity had
higher impact on the skin-related QoL measure,
compared to the joint symptoms even with
milder disease (mean DLQI of 5.3 vs. 3.6 for
mild skin symptoms vs. mild joint symptoms,
respectively) and for moderate disease, this dif-
ference increased with moderate skin symptoms
having higher impact on QoL as assessed by
DLQI compared to moderate joint symptoms
(mean DLQI of 12.5 vs. 7.4 for skin vs. joint
symptoms, respectively). Of note, 57% of all
patients reported a DLQI[ 5, indicating a
moderate-to-extremely large effect of psoriasis
on health-related QoL. In addition, among
those reporting mild PsO, 31% reported
DLQI[ 5, indicating a moderate to extremely
large effect on QoL (Supplementary Fig. 2). The
patterns were similar when QoL was assessed
using PsAQoL, however the differences in mean
PsAQoL scores were minimal for the severe skin
vs. joint symptoms group.

In multivariate analyses, after controlling for
age and gender, results were consistent and we
found that the severity of joint and skin symp-
toms significantly contributed to the impact on
PsAQoL (Table 2).

Fig. 1 Patient global assessment on joint and skin severity
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Impact on Work Productivity and Activity
Impairment

Among those who were employed, the mean
percentage of work absenteeism and presen-
teeism was 10.39% (SD = 19.81%) and 33.88%
(SD = 28.98%), respectively. Mean overall per-
centage of productivity loss and activity
impairment were 37.15% (SD = 31.81%) and
43.78% (SD = 29.09%), respectively. With
respect to WPAI, while there are differences in
WPAI impact across mild, moderate, and severe
skin symptoms and mild, moderate, and severe
joint symptoms, the multivariate analyses
(controlling for age and/or gender) showed that
impact on WPAI was most significantly driven
by joint symptoms. Worse joint severity scores
resulted in increased absenteeism (p = 0.0025),
presenteesim, activity impairment, and pro-
ductivity loss (all p\0.0001) (Table 2).

Impact of Skin and Joint Symptoms
on Emotions

Based on the analysis of patient interviews
during the qualitative phase, it was revealed
that validated patient reported questionnaires
do not sufficiently explore the diversity of the
emotional burden of PsA and its impact on

Fig. 2 Quality of life by joint and skin symptom severity

Table 2 Association of skin/joint symptoms and quality
of life measures (PsAQoL and WPAI)

Coefficient Estimate SE t value p value

PsAQoLa

Skin severity 1.17 0.229 5.1092 \ 0.0001

Joint global 1.5408 0.1171 13.1531 \ 0.0001

WPAI-absenteeisma

Skin severity – 0.1728 0.174 n/a 0.3206

Joint severity – 0.2327 0.077 n/a 0.0025

WPAI-presenteeismb

Skin severity 2.6732 1.7584 1.5202 0.1298

Joint severity 7.829 0.7697 10.1716 \ 0.0001

WPAI-work productivity lossb

Skin severity 2.9304 1.9102 1.5341 0.1263

Joint severity 8.4748 0.8361 10.1359 \ 0.0001

WPAI-overall activity impairmentb

Joint severity 8.7345 0.5423 16.1062 \ 0.0001

Joint global 4.5832 1.001 4.5783 \ 0.0001

a Controlling for age and gender
b Controlling for age
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aspects of daily life. In this study, emotional
aspects were measured using novel questions
using a ten-point Likert scale for both skin and
joint symptoms and the impact they had on
emotions, with 0 being no impact and 10 being

severe impact. Compared to skin symptoms,
joint symptoms had a significantly higher
impact on feelings of tiredness and being worn
out, as well as sadness, depression, shame, and
guilt. Skin symptoms, on the other hand, were

Fig. 3 Most often reported ([ 10%) feeling of emotions related to skin or joint symptom severity

Fig. 4 Proportion of patients ([ 20%) reporting severe impact* on daily life situations based on skin and joint severity
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significantly more impactful than joint symp-
toms for feelings of shyness, embarrassment,
shame, and guilt. Joint symptoms had a signif-
icantly higher impact on fatigue as well as the
ability to do household chores and leisurely
activities compared to skin symptoms. How-
ever, skin symptoms did have a significantly
higher impact on feeling contagious compared
to joint symptoms (Figs. 3, 4). On several mea-
sures, there was no significant difference
between skin and joint symptoms, suggesting
that both affected emotional domains similarly,
demonstrating that both symptoms had com-
parable impact on their emotions and were
important to patients.

DISCUSSION

In the current study of patients with psoriatic
arthritis, both skin and joint symptoms had a
broad and meaningful impact across patient
reported outcomes, including QoL, work pro-
ductivity, daily activities, and emotional well-
being. These results highlight the unique and
significant impact of symptomatology among
patients with concurrent PsA and PsO, and
further emphasizes the need to adopt a holistic,
personalized and comprehensive approach to
patient care and treatment planning.

The current study demonstrated the rela-
tively strong impact of both joint and skin
symptomatology on QoL. Overall, both skin
and joint symptoms had very strong associa-
tions with QoL. Age was also an important
contributor, with younger patients reporting
greater impairment. It may be possible that as
people age and gain greater experience manag-
ing symptoms, they are able to more effectively
limit their impact on domains of QoL. Gender
differences emerged to a lesser degree, with
females possessing worse QoL than males.

The inclusion of novel questions identified
during the qualitative phase added additional
insights into the individual impact of the dis-
ease. More recently developed questionnaires
like Psoriatic Arthritis Impact of Disease Tool
(PSAID) do capture much broader aspects of PsA
experience among the patients like pain, der-
matological issues, social activity, and

relationships (spouse/partner) under physical
and social sub-domains. However, more
recently, Doogan and his colleagues [27], using
the patient narratives from online communi-
ties, found that many of the subtle concepts
within emotional, cognitive, and role activity
were not captured in the disease specific or
general health-related QoL instruments like
PSAID, PsAQoL, and SF-36. Similarly, in our
study, the emotional impact of both skin and
joint symptoms was notable, with each symp-
tom cluster possessing unique associations with
psychosocial outcomes. Whereas several factors
such as tiredness, fatigue, and chores are much
more impacted by joint-related issues, skin
symptoms can possess greater impact factors
such as embarrassment and feeling contagious.
This underscores that PsO skin symptoms, even
though diverse can be just as important overall
as corresponding joint symptoms in patients
with PsA.

In general, worse symptoms and disease
severity resulted in greater work activity
impairment across all subscales, regardless of
whether they were skin or joint issues. When we
examined mild and moderate severities for skin
and joint, the WPAI subscales were significantly
lower for joint-related scores. While joint issues
might seem more pressing on work-related
topics, it appears for mild and moderate cases
that skin is associated with worse WPAI sub-
scales (data not shown). The broader trend was
further confirmed in multivariate models, with
analyses suggesting that worse joint and skin
symptoms and severity were associated with
worse WPAI scores, and increased age with
better WPAI scores overall.

The importance of both joint severity and
skin symptoms across a variety of patient
reported outcomes emphasizes the need for a
coordinated and holistic approach to treatment.
Whereas dermatologists possess greater experi-
ence treating PsO and rheumatologists in
treating PsA, both specialties must work col-
laboratively to effectively address the impact of
joint and skin symptoms on a patient’s life. As
evidenced by the current study, the impact of
symptoms can be far reaching, including
impaired QoL, emotional symptoms, and work
activity.
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Limitations and Future Research

Whereas the current study possesses many
strengths, including its large-scale population-
based survey methodology, it is important to
examine these results in the context of study
limitations. Patients were recruited from an
online panel, which may not be representative
of the overall population of patients with PsA,
and symptoms and severity levels were self-re-
ported, which could lead to biased estimates.
Further, reported symptoms and severity levels
were not independently assessed by a health
professional, nor confirmed through medical
chart review.

This study does provide fertile ground for
future work, including the potential utility of
more quantitative based measures of skin
severity. The four categorical based responses
for skin severity based on the frequency of pat-
ches, while informative, lacks the quantitative
power of the RAPID3 scores for joint severity.
Moreover, the patient global focus on skin and
joint symptoms were measured with two single
questions, while a measure comprising multiple
questions would add some reliability and the
potential for better assessment of these latent
attitudes. This could also increase the predictive
power of the global focus on skin and joint
symptoms.

CONCLUSIONS

In conclusion, concurrent diagnoses of PsA and
PsO is associated with significant patient bur-
den across multiple outcomes, including QoL,
and work productivity. Patients also associated
skin and/or joint symptoms with a variety of
emotions and QoL measures that were not
captured on the validated scales. QoL was
impacted by both skin and joint symptoms,
including among those patients with even mild
symptoms. The effective management of skin
and joint symptoms could enhance QoL, par-
ticularly among those younger in age, as well as
improve work productivity. Overall, symptoms
associated with PsO and PsA cause significant
impairment among patients, and thus require
the development and implementation of

coordinated and holistic treatment approaches
among respective health professionals.
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